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Loure i ro ,  V.E. 
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CONFIRMATION STUDY 

EXECUTIVE SUMMARY 

GENERAL 

Th i s  Conf i rmat ion Study i s  a p a r t  o f  t h e  Navy Assessment and Cont ro l  o f  

I n s t a l l a t i o n  P o l l u t i o n  (NACIP) Program "designed t o  i d e n t i f y  contaminat ion o f  

Navy lands r e s u l t i n g  f rom pas t  opera t ions  and t o  i n s t i t u t e  c o r r e c t i v e  measures, 

as needed". The NACIP program c o n s i s t  o f  t h r e e  d i s t i n c t  phases namely 1 )  

i n i t i  a1 assessment s tudy  ( IAS),  2) c o n f i r m a t i o n  study, and 3)  c o r r e c t i v e  

measures. The i n i  t i  a1 assessment s tudy  (conducted by  o the rs ) ,  was completed f o r  

t h e  Naval Educat ion and T r a i n i n g  Center (NETC) i n  March, 1983. The IAS 

i d e n t i f i e d  s i x  s i t e s  where s u f f i c i e n t  evidence e x i s t s  t o  warrant  c o n f i r m a t i o n  

s tud ies ,  namely, 1 )  McAl l i s t e r  P o i n t  Landf i  11, 2) M e l v i l l e  Nor th  L a n d f i l l ,  3) 

Tank Farm One, 4)  Tank Farm Four, 5)  Gould I s l a n d  Disposal  Area, and 6 )  Gould 

I s 1  and E l e c t r o p l a t i n g  Shop. The Conf i rmat ion  Study cons is ted  o f  an e v a l u a t i o n  

o f  p r e v i o u s l y  i d e n t i f i e d  s i t e s  t o  determine whether s i g n i f i c a n t  concent ra t ions  

o f  t o x i c  o r  hazardous m a t e r i a l s  are present  and m i g r a t i n g  by  sur face  and/or 

subsur f  ace rou tes ,  o r  whether t he  po ten t  i a1 f o r  m i g r a t i o n  e x i s t s .  The 

Con f i rma t i on  Study i s  conducted i n  two steps:  a v e r i f i c a t i o n  s tep  and a 

c h a r a c t e r i z a t i o n  step. The scope of t h e  work performed i n  t he  v e r i f i c a t i o n  s tep  

was de f i ned  i n  t h e  i n i t i a l  assessment s tudy  and mod i f i ed  s l i g h t l y  i n  conduct ing 

t h e  v e r i f i c a t i o n  step. The r e s u l t s  o f  work performed i n  t h e  v e r i f i c a t i o n  s tep  

a re  f u l l y  d iscussed i n  a d r a f t  r e p o r t  submit ted February 28, 1984 and r e v i s e d  

May 8, 1984. 

The c h a r a c t e r i z a t i o n  s tep  was conducted on a l l  s i x  s i t e s  and t h e  r e s u l t s  are 

f u l l y  d iscussed i n  a d r a f t  r e p o r t  submit ted March 13, 1985 and r e v i s e d  J u l y  26, 

1985. Th is  execu t i ve  summary presents a b r i e f  overv iew o f  t he  f i n d i n g s  and 

recommendations o f  t h e  e n t i r e  c o n f i r m a t i o n  study. 
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OVERVIEW OF SITE SPECIFIC FINDINGS 

M c A l l i s t e r  P o i n t  L a n d f i l l .  This  l a n d f i l l  rece ived a l l  o f  t he  wastes 

generated a t  t he  Newport Naval Complex f rom 1955 through the  mid-1970's and 

i s  known t o  c o n t a i n  a t  l e a s t  200 g a l l o n s  o f  PCB contaminated o i l .  Also i n  

t h e  l a n d f i l l  are spent acids, wastes pa in t s ,  so lvents,  and waste o i l s .  

I n  t h e  v e r i f i c a t i o n  step, samples o f  s o i l  leachate, near-shore sediments, 

and mussels were c o l l e c t e d  f o r  analys is .  Cont ro l  samples were c o l l e c t e d  a t  

two s t a t i o n s  i n  Narraganset t  Bay f o r  comparison. Sediment and mussel 

samples were analyzed f o r  PCB's and the  f o l l o w i n g  metals;  chromium, cadmium, 

lead,  arsenic,  mercury, selenium, s i l v e r ,  copper, barium, n i c k e l ,  be ry l l i um,  

antimony, and t i n .  S o i l s  and leachate  samples were analyzed f o r  p r i o r i t y  

p o l  1 u t  ants. 

The r e s u l t s  o f  t h e  v e r i f i c a t i o n  s tep  sampling and ana lys is  i n d i c a t e  t h a t  

meta ls  are accumulat ing i n  sediments and mussels near t he  M c A l l i s t e r  Po in t  

L a n d f i l l  based on comparison t o  da ta  f rom t h e  c o n t r o l  s ta t i ons .  Elevated 

l e v e l s  o f  lead, copper, n i c k e l ,  and chromium were detected i n  t h e  sediments 

whi l e  e leva ted copper concent ra t ions  were found i n  the  mussel s. 

The p r i o r i t y  p o l l u t a n t  examinations o f  t he  leachate samples i n d i c a t e d  

a l l  p r i o r i t y  p o l l u t a n t s  t o  be below d e t e c t i o n  l i m i t s  except f o r  c e r t a i n  

metals,  cyanides and phenols. Low concent ra t ions  o f  ethylbenzene and 

to luene  were found i n  one leachate sample. 

The p r i o r i t y  p o l l u t a n t  examinat ion o f  t h e  composite s o i l  sample 

i n d i c a t e d  no s i g n i f i c a n t l y  h igh  values. Except f o r  chromium, copper, lead, 

n i c k e l  and z inc ,  a l l  p r i o r i t y  p o l l u t a n t s  i n  s o i l s  were below d e t e c t i o n  

1 i m i t s .  

The sediment samples seemed t o  i n d i c a t e  t h a t  c e r t a i n  meta ls  are 

accumulat ing i n  t h e  v i c i n i t y  o f  S t a t i o n  Nos. 12 and 13 near t he  south end o f  
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t h e  l a n d f i  11. The p o l l u t a n t s  are no t  being concentrated by the  mussels t o  

t h e  same ex ten t ,  a l though the  copper concent ra t ions  i n  t he  mussels were 

subs 

s t a t  

t a n t i  a1 l y  h igher  near t h e  south end o f  the  l a n d f i  11 than a t  o ther  , 
,' 

ions  f u r t h e r  n o r t h  o r  a t  t h e  c o n t r o l  s ta t i ons .  There i s  no s i g n i f i c a n t /  
----I 

accumulat ion o f  meta ls  i n  t h e  s o i l  cover. 

The da ta  seems t o  i n d i c a t e  t h a t  t h e  l a n d f i l l  has caused o r  i s  con t i nu ing  

t o  cause metal  d e p o s i t i o n  near S t a t i o n  Nos. 12 and 13. 

A d d i t i o n a l  sampling and ana lys i s  were c a r r i e d  out  i n  t he  

c h a r a c t e r i z a t i o n  step, i n c l u d i n g  sediment, mussel and groundwater sampling 

and analys is .  A l l  samples were analyzed f o r  lead, copper, chromium, and 

n i c k e l .  Groundwater samples were a1 so analyzed f o r  p r i o r i t y  p o l l u t a n t s ,  pH 

and ch lo r i des .  

I n  general,  t h e  o f f - sho re  sediments sampled i n  t h e  c h a r a c t e r i z a t i o n  step 

were found t o  be l ess  contaminated than the  near-shore sediments. Elevated 

l e v e l s  o f  lead, copper, and n i c k e l  were found i n  sediments c lose  t o  shore 

b u t  t h e  chromium concent ra t ions  a t  these s t a t i o n s  were o n l y  s l i g h t l y  above 

t h e  c o n t r o l  sample concentrat ions.  Lead and copper are being ass im i l a ted  by 

mussels a t  r a t e s  h ighe r  than t h e  con t ro l s .  

Four se ts  o f  samples were c o l l e c t e d  f rom t h e  th ree  mon i to r i ng  we l ls ,  one 

upgrad ien t  ond two downgradient o f  o r  i n  t he  fill. Samples from t h e  two 

w e l l s  l oca ted  i n  t h e  l a n d f i l l  showed concent ra t ions  of lead and copper 

s i g n i f i c a n t l y  h ighe r  than i n  t h e  upgradient  wel l .  The r e s u l t s  do no t  

i n d i c a t e  t h a t  t h e  l a n d f i l l  i s  a  con t i nu ing  major source o f  environmental 

contaminat ion. 

The f o l l o w i n g  summarizes t h e  remedial  ac t ions  recommended f o r  S i t e  01 - 
M c A l l i s t e r  P o i n t  L a n d f i l l :  

- Provide a d d i t i o n a l  f i l l  on t h e  sur face of t h e  l a n d f i l l  t o  e l i m i n a t e  
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a1 1 low areas and promote b e t t e r  drainage o f  s u r f  ace water o f f  the  

s i t e .  

- Provide an impervious c l a y  cap and loam t o  promote growth o f  grass. 

- Remove v i s i b l e  m e t a l l i c  deb r i s  from the  l a n d f i l l  t o  t he  low water 

mark. 

- R i  p - rap  t h e  seaward face  o f  t he  1 and f i  11 t o  10 fee t  above mean h igh  

water. 

- Conduct a d d i t i o n a l  sampling and ana lys is  as fo l l ows :  

' Q u a r t e r l y  f o r  one year, o b t a i n  groundwater and mussel samples 
( i n c l u d i n g  c o n t r o l s )  and analyze f o r  lead, copper, and n i c k e l  ; on 
t h e  f i r s t  s e t  o f  groundwater samples, recheck the  ph tha la tes  t o  
r e s o l v e  t h e  apparent anomaly i n  t he  January 28, 1985 r e s u l t s .  

" Annua l ly  f o r  f i v e  years, o b t a i n  groundwater, sediment and mussel 
samples ( i n c l u d i n g  c o n t r o l s )  and analyze f o r  lead, copper, and 
n i c k e l .  

The est imated cos t  f o r  t h i s  work i s  $1,100,000 exc lus i ve  o f  sampling 

ana lys is .  

M e l v i l l e  Nor th  L a n d f i l l .  This  s i t e  was used as a l a n d f i l l  f rom 

World War I 1  t o  1955. Wastes disposed o f  i n  t h i s  l a n d f i l l  inc luded most 

domestic t ype  r e f u s e  and some spent acids, waste pa in ts ,  so lvents,  waste 

o i l s  ( d i e s e l ,  f ue l  and lube) ,  and PCB's. 

I n  t h e  v e r i f i c a t i o n  step, samples o f  s o i l ,  near-shore sediments, and 

mussels were c o l l e c t e d  f o r  ana lys is .  The s o i l  samples were analyzed f o r  

and 

PCB's, chromium, cadmium, lead, arsenic, mercury, selenium, s i l v e r ,  copper, 

barium, n i c k e l ,  be ry l l i um,  antimony, and t i n .  

The a n a l y t i c a l  da ta  on samples c o l l e c t e d  i n d i c a t e  t h a t  t h e r e  i s  no 

s i g n i f i c a n t  accumulat ion o f  meta ls  o r  PCBs i n  sediment or  mussels c o l l e c t e d  

a t  t h e  t h r e e  marine sampling p o i n t s  i n  comparison t o  da ta  f rom c o n t r o l  

s t a t i o n s .  The composite s o i l  sample i n d i c a t e d  t h e  presence o f  some lead and 

v e r y  h igh  concent ra t ions  of petroleum based hydrocarbons (PBHC). No PCBs 

were detected. 

V isua l  s o i l  examinat ions were conducted i n  t he  c h a r a c t e r i z a t i o n  step 
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order  t o  determine t h e  ex ten t  o f  the  PBHC contaminated s o i l .  None o f  the  

t e s t  holes showed any s i g n i f i c a n t  t r a v e l  o f  o i  1 l a t e r a l l y  away f rom the  

p i l e s .  Some o f  t h e  holes showed accumulations o f  waste bi tuminous paving 

m a t e r i a l .  These i n v e s t i g a t i o n s  i n d i c a t e  t h a t  t he  o i  l y  m a t e r i a l  has no t  

m ig ra ted  l a t e r a l l y  away f rom t h e  sur face p i l e s  o f  t he  so i  1. Some downward 

m i g r a t i o n  may have occurred under the  p i l e s ,  bu t  t he re  was no i n d i c a t i o n  of 

t h i s  a t  holes adjacent t o  t h e  p i l e s .  

The f o l l o w i n g  summarizes t h e  remedial  ac t ions  recommended fo r  S i t e  02 - 
M e l v i l l e  Nor th  L a n d f i l l :  

- Remove the  o i l y  s o i l  p i l e s  t o  t h e  l i m i t s  shown on F igure  No. 5 and 

d ispose o f  t h e  m a t e r i a l  as o i  1 sp i  11 clean-up mater ia ls .  

- F i  11 t h e  d i s t u r b e d  area w i t h  c lean s o i l ,  grade t o  d r a i n  and 

p rov ide  loam t o  promote growth o f  grass. 

The est imated cos t  f o r  t h i s  work i s  $80,000. 

Tank Farm One. This  s i t e  inc ludes  s i x  underground tanks each w i t h  a 

c a p a c i t y  o f  60,000 b a r r e l s .  F i ve  o f  these tanks are now used f o r  t h e  

s to rage o f  o i l s  i n c l u d i n g  a v i a t i o n  f u e l .  One tank i s  no longer used. I n  

t h e  past,  these tanks were p e r i o d i c a l l y  cleaned t o  remove t h e  sludge 

m a t e r i a l  which, over t ime, s e t t l e s  on t h e  bottoms o f  t he  tanks. This  

p r a c t i c e  occurred f rom World War I 1  u n t i l  t he  1970's. 

When t h e  tanks were cleaned, t h e  sludge m a t e r i a l  was placed i n  a p i t  

which was approximate ly  20 f e e t  long, 10 f e e t  wide, and 4 f e e t  deep. These 

d i sposa l  p i t s  were s imp ly  dug i n  t h e  general v i c i n i t y  o f  t he  tank being 

cleaned. The s ludge was placed i n  t h e  p i t s  and al lowed t o  weather f o r  a few 

weeks. The p i t s  were then covered over and marked w i t h  s igns warning o f  

t e t r a e t h y l l e a d .  These p i t s  are spread throughout the  tank farm, bu t  through 

t h e  years, most of t h e  signs marking t h e  d isposal  areas have disappeared. 

Only two markers remain a t  t h i s  t ime and samples were c o l l e c t e d  a t  those two 

l oca t i ons .  
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Both groundwater and s o i l  samples were c o l l e c t e d  i n  t he  v e r i f i c a t i o n  

step. The groundwater samples were analyzed f o r  petroleum based 

hydrocarbons (PBHC) , lead, and BTX (benzene, toluene, xy lene)  . The so i  1 

samples were anzlyed f o r  lead and o i l  and grease. 

The a n a l y t i c a l  da ta  on a l l  samples c o l l e c t e d  i n d i c a t e d  the  presence o f  

o i l  o r  gaso l i ne  contaminants i n  t h e  s o i l  and groundwater a t  Tank Farm One. 

Th i s  judgment was based on the  magnitude o f  t he  o i  1 and grease 

concen t ra t i ons  i n  s o i  1 samples and t h e  BTX concent ra t ions  i n  groundwater 

samples. Although some lead was found i n  the  s o i l  samples, t he  

concent ra t ions  were r e l a t i v e l y  low and no lead was found i n  groundwater. 

The concent ra t ions  o f  BTX and petroleum based hydrocarbons i n  t he  

groundwater samples were high; BTX contaminat ion i n d i c a t e s  p o l l u t a n t s  from 

a t  t h e  

analys 

i n  t h e  

As 

1 i g h t  o i  1s. such as gasol ine. 

The a n a l y t i c a l  da ta  con f i rm  t h e  presence o f  

suspected l o c a t i o n s  o f  prev ious tank sed 

o i l  and grease i n  depos i ts  

iment b u r i a l  p i t s .  The 

t h e  s o i  

The 

t h e  o l d  

i s  o f  groundwater samples conf i rmed t h a t  BTX cont  aminants are present  

groundwaters a t  one o r  more of t he  bu r ied  storage tanks. 

a r e s u l t ,  groundwater mon i to r i ng  we1 1s were i n s t a l l e d  a t  two 

l o c a t i o n s  t o  enable c o l l e c t i o n  o f  groundwater samples a t  t h r e e  s ta t i ons ;  

S o i l  samples were c o l l e c t e d  a t  t h r e e  s t a t i o n s  i n  t h e  c h a r a c t e r i z a t i o n  phase. 

The groundwater samples were analyzed fo r  PBHC and BTX, and t h e  s o i l  samples 

and some groundwater samples were analyzed fo r  o i  1 i d e n t i f i c a t i o n  us ing  h igh  

r e s o l u t i o n  gas chromatography t o  match the  c h a r a c t e r i s t i c s  o f  o i l s  found i n  

1 w i t h  o i l s  found i n  t h e  groundwater samples. 

r e s u l t s  i n d i c a t e  t h a t  t h e  petroleum products found i n  the  s o i l s  from 

b u r i  a1 l o c a t i o n s  are weathered m a t e r i a l s  s i m i l a r  t o  No. 6 o r  Bunker 

C f u e l  o i  1. The petroleum products found i n  a l l  o ther  samples were 



s i g n i f i c a n t l y  d i f f e r e n t  and were i n d i c a t i v e  o f  weathered gasol ine. No 

evidence was found t o  i n d i c a t e  t h a t  o i l  from previous d 

e n t e r i n g  t h e  groundwater. 

There are some petroleum-based hydrocarbons and BTX 

isposa l  p r a c t i c e s  i s  

p resent  i n  t he  

groundwater underdrainage system and the  o i l - w a t e r  separator  i s  g e n e r a l l y  

per fo rming w e l l  i n  l i m i t i n g  these discharges t o  t h e  Bay. No BTX was found 

i n  e i t h e r  groundwater mon i to r i ng  we l l .  

The r e s u l t s  o f  t h e  s tud ies  i n d i c a t e  t h a t  some l i g h t  petroleum products 

have entered t h e  groundwater b u t  no t  f rom previous waste d isposa l  p rac t i ces .  

Consequently, t h e  s i t e  does not  r e q u i r e  f u r t h e r  study, i n v e s t i g a t i o n ,  o r  

remedia l  a c t i o n  under the  NACIP  program. 

Tank Farm Four. This  s i t e  has 12 concre te  underground tanks, each w i t h  

a c a p a c i t y  o f  60,000 ba r re l s .  These tanks were used t o  s t o r e  d iese l  and 

f u e l  o i l  bu t  t h e i r  use was d iscont inued severa l  years ago, when t h e y  were 

emptied (bu t  no t  cleaned) and r e f i l l e d  w i t h  water. When t h e  tanks were i n  

use, t h e  bottom sludge was p e r i o d i c a l l y  removed and disposed o f  by burning; 

however, t h e r e  was some susp ic ion  t h a t  t he  c lean ings  were disposed o f  on t h e  

ground i n  t h e  general v i c i n i t y  o f  t h e  tank be ing  cleaned. There are no 

i n d i c a t i o n s  on t h e  s i t e  as t o  s p e c i f i c a l l y  where these deposi ts ,  i f  any, 

were made. 

Sediment, sur face water, and so i  1 samples were c o l l e c t e d  f o r  ana lys is  a t  

t h i s  s i t e  i n  t h e  v e r i f i c a t i o n  step. The sur face water and sediment samples 

were analyzed f o r  l ead  and PBHC and t h e  s o i l  samples were composited i n t o  a 

s i n g l e  sample which was analyzed f o r  lead and o i l  and grease. 

The a n a l y t i c a l  da ta  i n d i c a t e d  t h a t  one or  more o f  the  s o i l  samples was h igh  

i n  lead and/or o i  1 and grease and t h a t  some petroleum based hydrocarbons may 

be escaping v i a  sur face runoff .  The sources o f  these contaminants cou ld  be 

-7- 



e i ther  of the following: 

- Undefined locations of burial or dumping areas for  tank bottom 
sediments. 

- Leakage from tanks numbered 37 t o  48 which were emptied b u t  not cleaned 
when taken out of service. 

In order t o  determine whether or not contaminants in the soi 1s and/or 

abandoned tanks are migrating off - s i t e ,  two groundwater monitoring we1 1s 

were dri  1 led in the characterization phase. Additionally, the water phase 

of s ix  of the twelve tanks was sampled and analyzed so that  a determination 

can be made as to the f a t e  of t h i s  liquid. A1 1 samples collected were 

analyzed for  lead and PBHC. 

The analytical data indicate that  there i s  some petroleum-based 

hydrocarbon contamination in the groundwater. No signif icant  concentrat ions 

of lead were found. Since the direction of groundwater movement i s  toward 

Norman's Brook and the Bay, no water supplies could be affected by t h i s  

contamination and any impact on beneficial uses of the groundwater or the 

Bay would be prac t ica l ly  non-detectable. 

The pollutants found in the bottom water of the oi 1 storage tanks are 

such tha t  the waters could be discharged to a sani tary sewer during oi 1 

removal operations if  necessary. A temporary oi 1-water separator would be 

desirable  to  avoid the poss ib i l i ty  of a discharge of o i l  to  the sewer 

system. 

The following summarizes the remedial actions recommended for  S i t e  12  - 
Tank Farm Four: 

- Remove a l l  o i l  and water from the existing storage tanks, collapse 

the roofs of the ranks and f i l l  the voids with bank run gravel to 

comply with s t a t e  and federal underground tank regulations. 
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- .Conduct a d d i t i o n a l  sampling and ana lys is  as f o l l o w s :  

' Q u a r t e r . 1 ~  f o r  one year, o b t a i n  groundwater samples and analyze f o r  
PBHC. 

" Annua l l y  f o r  f i v e  years, o b t a i n  groundwater samples and analyze 
f o r  PBHC. 

The es t imated  c o s t  f o r  t h i s  work i s  $2,600,000, e x c l u s i v e  o f  sampl ing 

and analys is .  

Gould I s l a n d  Disposal  Area. Th is  s i t e  was used throughout t h e  World War I 1  

p e r i o d  and rece i ved  a l l  t h e  wastes generated on t h e  i s land .  Some wastes were 

i n c i n e r a t e d  on t h e  s i t e  and the  ash was dumped on t h e  s i t e  along w i t h  o the r  

wastes. The depos i ts  were made on a steep s lope  f a c i n g  Narraganset t  Bay on 

t h e  west s i d e  o f  t h e  i s l and .  The s i t e  was l a s t  used about 30 years  ago. I n  

a d d i t i o n  t o  t h e  normal types of i n d u s t r i a l  re fuse,  t h e r e  was cons iderab le  

waste product  i o n  f rom e l e c t r o p l a t i n g  and degreasing operat  ions on t h e  i s 1  and 

d u r i n g  World War 11. Wastes f rom these opera t ions  would have gone t o  t h i s  

s i t e  unless t hey  were discharged d i r e c t l y  i n t o  Narraganset t  Bay. These 

wastes would have i nc l uded  muri a t i c  acid, chromic acid, copper cyanide, 

sodium cyanide, sodium hydroxide, n i c k e l  s u l f a t e ,  and Anodex c leaner .  

I n  t h e  v e r i f i c a t i o n  step, samples o f  near-shore sediments and mussels 

were c o l l e c t e d  f o r  analys is .  A l l  samples were analyzed f o r  PCB, chromium, 

cadmi uni, lead, arsenic,  mercury, selenium, s i l v e r ,  copper, barium,. n i c k e l ,  

b e r y l  1  ium, antimony, and t i n .  

The a n a l y t i c a l  d a t a  on samples c o l l e c t e d  i n d i c a t e d  t h a t  meta ls  are 

accumulat ing i n  sediments and mussels near t h e  Gould I s l a n d  Disposal  area. 

Th i s  judgment i s  based on comparison o f  t h e  v e r i f i c a t i o n  s tep  sampling and 

a n a l y t i c a l  da ta  w i t h  t h e  c o n t r o l  s t a t i o n  data. E levated l e v e l s  o f  lead, 

copper, chromium, and n i c k e l  were detected i n  t h e  sediments. No PCB 

contaminat ion was found i n  any of the  sediment samples. 

S l  i q h t l y  e l eva ted  copper concentrat ions were found i n  mussels by  

comparison t o  t h e  c o n t r o l s .  These do n o t  appear t o  be s i g n i f i c a n t l y  h igh ,  
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however. No o the r  meta ls  were found i n  the  mussel samples. The PCB l e v e l s  

i n  mussels were lower than those found i n  t h e  con t ro l s .  

A d d i t i o n a l  sediment and mussel sampling and ana lys is  was conducted i n  

t h e  c h a r a c t e r i z a t i o n  step. A l l  o f  t he  samples were analyzed f o r  lead, 

copper, chromi um, and n i c k e l .  

I n  general,  t h e  o f f - sho re  sediments sampled i n  t h e  c h a r a c t e r i z a t i o n  step 

were found t o  be l e s s  contaminated than t h e  near-shore sediments. Elevated 

l e v e l s  o f  lead and copper were found i n  sediments c l o s e  t o  shore. The 

chromi um and n i c k e l  concent ra t ions  a t  these s t a t i o n s  were o n l y  s l i g h t l y  

above t h e  c o n t r o l  sample concentrat ions.  Lead and copper are being 

ass im i l a ted  by mussels a t  r a t e s  h igher  than t h e  con t ro l s .  

The f o l l o w i n g  summarizes the  remedial  ac t ions  recommended f o r  S i t e  14 - 

Gould I s 1  and Disposal  Area: 

- Remove v i s i b l e  m e t a l l i c  deb r i s  f rom the  face  o f  t h e  l a n d f i l l .  

- Prov ide  cover on t h e  exposed face o f  t he  l a n d f i l l .  

- Provide an impervious c l a y  cap and loam t o  promote growth o f  grass. 

- Rip-rap t h e  seaward face  o f  t h e  l a n d f i l l  t o  10 fee t  above nean h i g h  

water. 

- I n t e r c e p t  sur face water as requ i red .  

- Conduct a d d i t i o n a l  sampling and ana lys is  as f o l l o w s :  

" Q u a r t e r l y  f o r  one year, o b t a i n  mussel samples ( i n c l u d i n g  c o n t r o l s )  
and analyze f o r  lead and copper. 

" Annua l ly  f o r  f i v e  years, o b t a i n  sediment and mussel samples 
i n c l u d i n g  c o n t r o l s )  and analyze fo r  lead and copper. 

The est imated cos t  of t h i s  work i s  $650,000, exc lus i ve  o f  sampling and 

ana lys is .  

Gould I s 1  and E l e c t r o p l  a t i n g  Shop. Extensive e l e c t r o p l a t i n g  and degreasing 

opera t ions  occurred on Gould I s l a n d  ( B u i l d i n g  32) d u r i n g  World War T I .  

These opera t ions  e x i s t e d  o n l y  du r ing  t h e  war. The wastes generated inc luded 

m u r i a t i c  acid, chromic acid, copper cyanide, sodium cyanide, sodium 

hydroxide, n i c k e l  s u l f a t e ,  Anodex cleaner, and degreasing solvents.  The 
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method o f  d i sposa l  cou ld  no t  be v e r i f i e d .  However, r i n s e  

l i k e l y  d ischarged i n t o  t h e  bay w h i l e  concentrated spent p  

were p robab ly  b l e d  s l o w l y  i n t o  t h e  wastewater stream. P1 

water was most 

l a t i n g  s o l u t i o n s  

a t i n g  sludges, on 

t h e  o t h e r  hand, were probab ly  disposed o f  i n  t h e  l a n d f i l l .  

Both sediment and mussel samples were c o l l e c t e d  a t  t h i s  s i t e  d u r i n g  t h e  

v e r i f i c a t i o n  step. The samples were analyzed f o r  cyanide (sediment o n l y ) ,  

chromium, cadmium, lead, mercury, s i  l v e r ,  copper, and n i c k e l .  

samples c o l  l e c t e d  i n d i c a t e d  t h a t  s l i g h t l y  

copper are present  i n  sediments and 

present  i n  mussels c o l l e c t e d  f rom t h e  

a t  t h e  Gould I s l a n d  E l e c t r o p l a t i n g  

The a n a l y t i c a l  da ta  

e leva ted  concen t ra t  i ons  

an e leva ted  concent ra t  i 

cyanide and 

o f  copper i s  

v i c i n i t y  o f  one o f  t he  d ischarge  p ipes 

Shop. 

A d d i t i o n a l  mussel sampl 

c h a r a c t e r i z a t i o n  step. The 

and n i c k e l  . 

i n g  and ana l ys i s  was conducted d u r i n g  t h e  

sample was analyzed f o r  chromium, copper, lead, 

The a n a l y t i c a l  d a t a  on samples c o l l e c t e d  i n d i c a t e  t h a t  meta ls  i n  mussels 

a re  comparable t o  t h e  c o n t r o l s .  

No f u r t h e r  s tud ies  o r  remedia l  ac t i ons  are needed a t  t h i s  s i t e  because 

t h e  l e v e l s  o f  contaminants found are no t  s i g n i f i c a n t l y  high. 
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A. INTRODUCTION 

1. Scope and Purpose 

Th is  r e p o r t  covers the  r e s u l t s  o f  t he  two-step con f i rma t ion  s tud ies  a t  s i x  

s i t e s  where hazardous wastes were suspected t o  be causing adverse e f f e c t s  on the  

environment due t o  pas t  waste d isposa l  p r a c t i c e s  a t  t he  Naval Educat ion and 

T r a i n i n g  Center, Newport, Rhode I s l a n d  (see V i c i n i t y  Plan, F igure  1).  The 

purpose o f  t h e  i n i  t i  a1 v e r i f i c a t i o n  step was t o  l o c a t e  sources ofcontaminat ion,  

determi  ne the  presence o f  s p e c i f i c  t o x i c  and hazardous mater i  a1 s  and determine 

genera l i zed  s i t e  hydrogeology. The purpose o f  t h e  fo l low-up c h a r a c t e r i z a t i o n  

s t e p  was t o  develop a  q u a n t i t a t i v e  assessment o f  t h e  contaminat ion i d e n t i f i e d  

i n  t h e  v e r i f i c a t i o n  step. The s i x  s i t e s  i n v e s t i g a t e d  are l i s t e d  i n  Table 1 and 

t h e  

t h e  

Tab 

l o c a t i o n s  are shown on F igu re  2. I n  add i t  

s i x  d isposa l  s i t e s ,  sampling was conducted 

l e  1 and shown on F igu re  2. 

The s i t e s  t o  be evaluated were se lec ted  i n  

i o n  t o  the  sampling program f o r  

a t  two c o n t r o l  s i t e s  as l i s t e d  i n  

t h e  I n i t i  a1 Assessment Study 

( IAS) completed f o r  t h e  Naval Educat ion and T r a i n i n g  Center i n  March, 1983. The 

I A S  was t h e  f i r s t  phase of t h e  Navy Assessment and Cont ro l  of I n s t a l l a t i o n  

Po l  l u t i o n  (NACIP) program designed t o  i d e n t i f y  contaminat ion o f  Navy lands r e -  

s u l t i n g  f rom past  opera t ions  and t o  i n s t i t u t e  c o r r e c t i v e  measures as needed. The 

second phase o f  t h e  NACIP program i s  t he  con f i rma t ion  study; t h i s  r e p o r t  covers 

t h e  r e s u l t s  o f  t h e  e n t i r e  con f i rma t ion  s tudy  ( v e r i f i c a t i o n  and c h a r a c t e r i z a t i o n )  

and inc ludes  recommendations f o r  remedial  a c t i o n  where appropr iate.  I n s t i t u t i o n  

o f  t h e  remedial  measures w i l l  c o n s t i t u t e  the  t h i r d  and l a s t  phase o f  t h e  NACIP 

program. 

Th i s  r e p o r t  presents t h e  d e t a i  1s of t he  sampling and ana lys is  program 

conducted i n  t h e  con f i rma t ion  study. An environmental ana 

presented f o r  each s i t e .  

A- 1 

l y s i s  o f  t he  da ta  i s  
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S i t e  
No. - 
0 1 

02 

07 

12 

14  

17 

N 1  

N2 

S i t e  Name 

TABLE 1 
SAMPLING SITES AND CONTROL STATIONS 

M c A l l i s t e r  Po in t  
Landf i 11 

M e l v i l l e  Nor th  
Landf i 11 

Tank Farm One 

Tank Farm Four 

Gould I s l a n d  
Disposal  Area 

Gould I s l a n d  
E l e c t r o p l a t i n g  
Shop 

Cont ro l  S t a t i o n  
a t  end o f  Corey 
Lane, Portsmouth, 
Rhode I s 1  and 

Cont ro l  S t  a t  i o n  
o f f  Rte. 138 n o r t h  
o f  Newport Bridge, 
Jamestown, Rhode 
I s 1  and 

Type o f  Hazardous Waste Disposal A c t i v i t y  

L a n d f i l l i n g  o f  NETC wastes f o r  20 years; 
PCB-contaminated o i  1s; o the r  waste o i  1 s; spent 
acids, p a i n t s  and solvents.  

S i m i l a r  t o  M c A l l i s t e r  Po in t  L a n d f i l l  

B u r i a l  o f  l i g h t  o i l  and gaso l ine  tank bottom 
sediments. 

B u r i a l  o f  r e s i d u a l  f u e l  o i  1 tank bottom 
sediments. 

Bur i  a1 o f  e l e c t r o p l a t i n g  wastes 

Discharge o f  e l e c t r o p l a t i n g  wastewaters i n t o  
Narragansett  Bay. 

None suspected o r  ev ident  near sampling p o i n t  

None suspected or  ev ident  near sampling p o i n t  



The work descr ibed he re in  was c a r r i e d  out  under A/E Contract  No. 

N62472-83-C-1154 b y  Loure i  r o  Engineer ing Associ ates o f  Avon, CT w i t h  1 abora tory  

analyses and o the r  support be ing  prov ided by York Wastewater Consultants o f  

Stamford, CT. 

2. I n i  t i  a1 Assessment Study 

The I n i  t i a1 Assessment Study ( IAS) performed by  Envirodyne Engineers, Inc. 

a t  t h e  Naval Educat ion and T r a i n i n g  Center covered a t o t a l  o f  18 p o t e n t i a l l y  

contaminated s i t e s .  Each of t he  s i t e s  was evaluated w i t h  regard t o  

contaminat ion  c h a r a c t e r i s t i c s ,  m i g r a t i o n  pathways and po l  l u t a n t  receptors.  The 

s tudy  concluded tha t ,  w h i l e  none o f  the  s i t e s  posted an immediate t h r e a t  t o  

human h e a l t h  o r  t h e  environment, t h e  f o l l o w i n g  n ine  s i t e s  warranted a 

c o n f i r m a t i o n  study: McAl 1 i s t e r  Po in t  Landf i 11, Me1 v i  11 e Nor th  Landf i 11, Tank 

Farms One through Five, Gould I s l a n d  Disposal Area and Gould I s l a n d  

E l e c t r o p l a t i n g  Shop. However, t h e  I A S  recommended t h a t  t he  con f i rma t ion  s tud ies  

be conducted a t  Tank Farms Two, Three and F i v e  o n l y  i f  contaminat ion i s  found at 

Tank Farm Four. As shown i n  Table 1, the  con f i rma t ion  s tudy  inc luded o n l y  s i x  

o f  t h e  n ine  s i t e s .  



B. COLLECTION OF SAMPLES - VERIFICATION STEP 

1. General 

The sampling program f o r  t h e  v e r i f i c a t i o n  s tep  was based on t h e  da ta  

presented i n  t h e  IAS, supplemented by  da ta  obta ined on a f i e l d  reconnaissance i n  

October, 1983. The s e l e c t i o n  o f  sampl i n g  s t a t i o n s  and parameters f o r  l a b o r a t o r y  

ana lys i s  was based on hazardous waste c o n s t i t u e n t s  which were known or  suspected 

t o  be present  a t  each s i t e .  The types of samples were se lec ted  on t h e  bas is  o f  

environment a1 importance (e.g., food sources, food chain, ground water),  avai 1 - 
a b i l i t y  o f  t h e  animals o r  subs t ra te  a t  o r  near each s i t e  and the  p o s s i b i l i t y  

t h a t  harmful c o n s t i t u e n t s  might  have an adverse e f f e c t .  To o b t a i n  t h e  h ighes t  

p r o b a b i l i t y  t h a t  adverse ef fects,  if occurr ing,  would be detected, sampling 

s t a t i o n s  were l oca ted  as c l o s e  as poss ib le  t o  t h e  p o t e n t i a l  p o i n t s  o f  

contaminat ion.  

2. Sediment Sampling Methods 

Sediment samples were c o l l e c t e d  w i t h  a hand c o r i n g  device a l though i n  some 

l o c a t i o n s  (because o f  t h e  presence o f  ve ry  coarse sediment m a t e r i a l s  such as 

rocks,  boulders and stones) i t  was necessary t o  sample by scooping t h e  t o p  l aye r  

o f  sediment i n t o  a sample conta iner .  It was the  i n t e n t  t o  c o l l e c t  t h ree  

sediment samples a t  each designated sediment sampling s t a t i o n  - a sur face 

sample, and samples a t  depths o f  one and two fee t  - a l though o n l y  t h e  sur face 

sediment samples were in tended f o r  l a b o r a t o r y  examinat ion i n  t he  v e r i f i c a t i o n  

step. The sediment samples a t  g rea ter  depths were in tended f o r  use, i f  

necessary, i n  t h e  c h a r a c t e r i z a t i o n  step; these were ob ta inab le  o n l y  a t  t h e  th ree  

M e l v i l l e  Nor th  L a n d f i l l  sampling s t a t i o n s  and a t  one s t a t i o n  a t  t h e  Gould I s l a n d  

E l e c t r o p l  a t i n g  Shop s i t e .  

The hand c o r i n g  dev ice  cons is ted  of a 1-1/2 i n c h  diameter t ransparent  

p l a s t i c  pipe. The lower end o f  t he  p ipe  was f i t t e d  w i t h  a coup l ing  having a 

saw-tooth end t o  a i d  i n  f o r c i n g  t h e  corer  i n t o  the  sediment. A t i g h t - f i t t i n g  

0-1 



rubber stopper was p laced i n  t h e  lower end o f  t he  device be fo re  lower ing  t h e  

tube onto t h e  s u r f  ace o f  t h e  sediment. The stopper was p u l l e d  up by  a  cord a t  

approximate ly  t h e  same r a t e  as t h e  sediment was penetrated. Upon withdrawal 

from t h e  water, t h e  rubber stopper prevented l oss  o f  t h e  core (except w i t h  very  

coarse sediment m a t e r i a l s ) .  The core  was removed f rom t h e  tube by f i r s t  p u l l i n g  

t h e  stopper pas t  a  vent h o l e  i n  t h e  s ide  o f  t he  p ipe  a f t e r  which the  core could 

a i d  o f  some a g i t a t i o n .  be removed i n t o  sample conta iners  by  g r a v i t y  w i t h  the  

3. Mussel Sampling Methods 

Mussels were c o l l e c t e d  by  hand f rom t h e  i n t e r t i d a  1  zone. An e f f o r t  was made 

t o  i n c l u d e  o n l y  t h e  e d i b l e  b l u e  mussel ( M y t i l u s  e d u l i s )  i n  t h e  sample a l though a  

few o thers  may have been co l l ec ted .  The l a b o r a t o r y  was i n s t r u c t e d  t o  analyze 

o n l y  t h e  e d i b l e  b lue  mussel. I n  most cases, t h e  sample ( a t  l e a s t  100 animals, 

1-1/2 t o  2 inches long)  was gathered i n  an area cover ing  no more than a  !%foot 

l e n g t h  o f  shore l ine .  

4. S o i l  Sampling Methods 

Soi 1  samples were hand excavated by shovel and, where necessary, by  use o f  a  

p i c k  o r  crow bar  t o  loosen ma te r ia l .  Before each use, t he  sampling implements 

were cleaned w i t h  hexane and/or i n s e r t e d  severa l  t imes i n t o  the  s o i l  near t h e  

sampling po in t .  A t  t h e  des i red  depth, a  s o i l  sample was removed w i t h  a  shovel 

and p laced on a  c lean po lye thy lene sheet f rom which i t  was t rans fe r red  i n t o  

appropr i  a t e  sample conta iners.  The waste hexane and t h e  used po lye thy lene 

sheets were a p p r o p r i a t e l y  d iscarded a f t e r  use on each sample. 

5. Leachate Sarnpl i n g  Methods 

Leachate samples were c o l l e c t e d  o n l y  a t  the  

l i q u i d  was observed d i scha rg ing  f rom the  l a n d f i  

McAl l i s t e r  P o i n t  L a n d f i l l  where 

two l o c a t i o n s  a t  t he  

su r face  adjacent t o  Narraganset t  Bay. No attempts were made t o  c o l l e c t  

subsur face leachate  f l o w s  i n  t h e  v e r i f i c a t i o n  step. 
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At one loca t ion ,  t he re  was a  s i g n i f i c a n t  f l o w  out  o f  t h e  face o f  t h e  land- 

f i l l  f o l l o w i n g  each h igh  t i de .  This f low was sampled by d ipp ing  w i t h  a  g lass 

con ta ine r  w i t h  t h e  mouth po in ted upstream and t r a n f e r r i n g  t h e  sample i n t o  the  

appropr i  a te  sample conta iners.  The 50-mi 11 i 1 i t e r  sample v i  a1 f o r  examinat ion 

f o r  v o l a t i l e  compounds was dipped so t h a t  i t  was f i l l e d  t o  over f lowing w i t h  the  

mouth po in ted  upstream, and then capped t o  exclude a i r .  The conta iner  used t o  

d i p  t h e  sample was approp r ia te l y  discarded a f te r  use on each sample. 

A t  t h e  o ther  observed leachate discharge; l i q u i d  was t r i c k l i n g  out  o f  

numerous places a t  an exposed face o f  s o l i d  waste deposits.  Two places were 

se lec ted  f o r  sampling based on s u i t a b i l i t y  f o r  c o l l e c t i n g  t h e  small  t r i c k l e  o f  

f l o w  wi thout  p i c k i n g  up sediments or  o ther  f o r e i g n  m a t e r i a l  i n  t h e  sample. A t  

b o t h  places, a  smal l  t rough was formed o f  aluminum f o i l  t o  c o l l e c t  t h e  t r i c k l i n g  

leachate  and t o  conduct i t  i n t o  a  b o t t l e  f rom which t h e  sample was t r a n s f e r r e d  

t o  appropr ia te  sample b o t t l e s .  The 50-mi 1  l i l i t e r  sample v i a l  f o r  examinat ion 

f o r  v o l a t i l e  compounds was c o l l e c t e d  t o  over f lowing at  t he  aluminum t rough and 

capped t o  exclude a i r .  

6. Sur f  ace Water Sampl i ng Methods 

One surface water sample was c o l l e c t e d  at  Tank Farm Four. This sample was 

c o l l e c t e d  on t h e  south s ide  of t h e  s i t e  where, i n  wet weather, groundwater was 

seeping ou t  t o  fo rm a  small  stream. This f l o w  was sampled by 

g lass  conta iner  w i t h  t h e  mouth po in ted upstream and t r a n s f e r r  

t h e  appropr ia te  sample conta iners.  The conta iner  used t o  d i p  

a p p r o p r i a t e l y  d iscarded a f t e r  use. 

7. Ground Water Sampling Methods 

Ground water samples were c o l l e c t e d  f rom two loca t ions  at  

d ipp ing  w i t h  a  

i n g  the  sample i n t o  

the  sample was 

Tank Farm One, 

a t  a  36-inch diameter ground water observat ion p i t  near t h e  south bank o f  

Melv i  1  l e  Pond and t h e  o the r  f rom a ground water c o l l e c t i o n  p ipe  system norma 

one 

1  l y  

d i scharg ing  i n t o  an o i  1-water separator (which was bypassed du r ing  sampling). 
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propopyl ene suc t i on  t u b i n g  

below t h e  water sur face i n  

be fo re  c o l l e c t i n g  t h e  samp 

The ground water observat ion  p i t  was sampled by pumping d i r e c t l y  i n t o  

approp r ia te  sample conta iners.  The pump was an e l e c t r i c a l l y - d r i v e n  p e r i s t a l t i c  

pump; power was obta ined f rom a gaso l ine  engine-dr iven generator. The po ly -  

was weighted and the  end submerged about one f o o t  

t h e  p i t .  The pump was operated about f i v e  minutes 

le. No attempt was made t o  draw down t h e  water l e v e l  

i n  t h e  p i t  p r i o r  t o  sampling. 

The ground water c o l l e c t i o n  p ipe  system was sampled by d i r e c t  discharge f rom 

i n t o  appropr ia te  sample conta iners.  The o i  1-water separator 

imum o f  15 minutes i n t o  a  nearby ho ld ing  bas in  where t h e  

a t  t h e  discharge p ipe  a t  t h e  r e t a i n i n g  wa l l  on t h e  east 

an open end p i p e  

was bypassed f o r  

samples were c o l  

a  min 

1  ected 

end o f  t h e  basin. 

8. S a m ~ l e  Containers and F i e l d  Preservat ion  

F i v e  types of sample conta iners  were used: 

- Two- l i t e r  g lass b o t t l e  w i t h  Te f lon - l i ned  screw cap. 

- O n e - l i t e r  wide-mouth g lass b o t t l e  w i t h  Tef lon-  o r  a  
screw cap. 

luminum f o i l - l i n e d  

- 5 0 0 - m i l l i l i t e r  p l a s t i c  b o t t l e  w i t h  Te f lon - l i ned  screw cap. 

- 50-mi 11 i 1 i t e r  g l  ass, Tef lon septum-capped v i  a1 . 
- Z ip - loc  p l a s t i c  bag ( w i t h  sample pre-wrapped i n  aluminum f o i l ) .  

A l l  samples were preserved by p l a c i n g  them i n  coo lers  c h i l l e d  w i t h  ice. I n  

add i t i on ,  t h e  f o l l o w i n g  p rese rva t ion  techniques were used f o r  s p e c i f i c  analyses 

on water and leachate samples: 

Metals  - Add 1-2 m i l l i l i t e r s  o f  concentrated n i t r i c  ac id  (pH < 2) 

BTX - Add 1-2 m i  1  li l i t e r s  o f  concentrated hyd roch lo r i c  ac id  (pH < 2) 

Cyanide - Add 1-2 m i l l i l i t e r s  of 50% sodium hydroxide (pH > 12) 

P h e n o l s -  A d d l - 2 m i l l i l i t e r s o f  phosphoric ac id  ( p H < 4 )  a n d l + g r a m  - 
copper s u l f a t e  c r y s t a l s  
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The 5 0 - m i l l i l i t e r  v i a l  

f i l l e d  t o  ove r f l ow ing  and 

f o r  s o i l  samples, t h e  v i a l  

capped. 

s  f o r  v o l a t i l e  organic and BTX t e s t i n g  were s l o w l y  

capped t o  exclude a i r  i n  water and leachate  samples; 

s  were f i l l e d  as much as p r a c t i c a l  and then t i g h t l y  

g ummed 

Append 

pre-pr  

Table 2 shows a  summary of t he  sample conta iners  and f i e l d  p rese rva t i on  

techniques f o r  t h e  var ious  types o f  samples co l l ec ted .  

9. Sample I d e n t i f i c a t i o n  and Custody 

Each sample con ta ine r  was l abe led  as soon as poss ib le  a f t e r  c o l l e c t i o n  (and 

a f t e r  a d d i t i o n  o f  p reserva t ives ,  i f  requ i red )  w i t h  a  pre-numbered peel o f f  

1  abel f u rn i shed  by  t h e  labora tory .  A copy o f  a  t y p i c a l  l a b e l  i s  shown i n  

i x  A. Each l a b e l  was composed o f  t h ree  par ts ,  each p a r t  having t h e  same 

i nted  1  abora tory  sample number t o  f ac i  1  i t  a te  cross references t o  Chain-of - 
Custody sheets and Labora tory  Services Request/Custody sheets. The three-sec- 

t i o n  l a b e l  served t h e  f u n c t i o n s  o f  (1) ma in ta in ing  a  seal by  a f f i x i n g  t h e  l a r g e  

p o r t i o n  o f  t h e  l a b e l  t o  bo th  t h e  conta iner  l i d  and body o f  t he  conta iner ;  ( 2 )  

by a f f i x i n g  t h e  smal les t  p o r t i o n  o f  the  

and (3)  minimi z i n g  numerical  t r a n s c r i p t i o n  

the  l a b e l  t o  t h e  Labora tory  Serv ices 

m a i n t a i n i n g  cha i  n -o f  -custody records 

l a b e l  t o  t h e  Chain-of-Custody sheet; 

e r r o r s  by a f f i x i n g  the  lower p a r t  o f  

RequestICustody sheet. 

The 1  arge main s e c t i o n  o f  each 1  

i n fo rma t ion :  

- Job number and c l i e n t  

- Date of sample c o l l e c t i o n  

abel was f i l l e d  ou t  t o  p rov ide  the  f o l l o w i n g  

- Check box t o  i n d i c a t e  t h a t  sample i s  t o  be saved 

- Sample i d e n t i f i c a t i o n  number 

The lower p a r t  o f  t h e  l a b e l  was a l so  f i l l e d  out  w i t h  t h e  sample 

i d e n t i f i c a t i o n  number i d e n t i c a l  t o  t h a t  entered on t h e  main sec t i on  o f  t h e  

1  abel . The t h r e e  p a r t s  of t he  1  abel were then placed on the  sample conta iner ,  
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Samp 1 e 
Type 

Sediment 

Mussels 

Soi 1 

Leachate 

Surf ace 
Water 

Ground 
,Water 

TABLE 2 
SAMPLE CONTAINERS AND F I ~ S E R V A T I O N  - VERIFICATION 

Container Used 
Suffix 

Description 

Gl ass bottle, 
wide-mouth, 
one-1 i ter 

Pre-wrapped in 
aluminum foi 1 
and pl aced in 
plastic bag 

Vi al, 
50-milliliter 
Glass bottle, 
wide-mouth 
one-1 i ter 

Vi a1 , 
50-milliliter 
Glass bottle, 
two-1 i ter 
Plastic bottle 
500-milliliter 
Plastic bottle 
500-milliliter 

Glass bottle, 
wide-mouth, 
one-1 i ter 

Glass bottle, 
wi de-mouth, 
two-1 i ter 
Plastic bottle, 
500-milliliter 

Vi a1 , 
50-milliliter 
Glass bottle, 
wide-mouth 
two-1 i ter 
Plastic bottle, 
500-mi 11 i 1 i ter 

Used in 
Samp 1 e 
Ident .* 

- 

- 

A 

B 

A 

B 

C 

D 

E 

A 

B 

A 

B 

C 

Mi nimum Parameters 
Samp 1 e to be Preservation 
Quantity Analyzed** Techniques 

250 grams PCB,VOC Cool,4"C 
Met a1 s 

100 mussels Met a1 s, Cool, 4°C 
PCB 

20 grams VOC Cool, 4°C 

100 grams Other Priority Cool, 4°C 
Pol lutants 

50 milliliters VOC Cool, 4°C 

2 liters Acid & B/N Cool, 4°C 
Extract 

500 milliliters Metals HN03 to 
pH < 2 

500 milliliters Cyanide NaOH to 
pH > 12, 
Cool, 4°C 

500 milliliters Phenols 1 Gram CuS04 
H3P04 to 
pH < 4, 
cool, 4°C 

2 1 iters Pet .-Based Cool, 4°C 
H.C. 

500 milliliters Lead HN03 to 
pH < 2 

50 milliliters BTX HC1 to pH 
1-2 

2 liters Pet .-Based Cool, 4°C 
H.C. 

500 milliliters Lead HN03 to 
pH < 2 

*See Table 3 
**A1 1 samples were not analyzed for the indicated parameters. 
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on t h e  Sample Custody sheet and on t h e  Labora tory  Services RequestlCustody 

sheet. The executed Sample Custody and Labora tory  Services Request/Custody 

sheets are bound separa te l y  i n  Volume I 1  f o r  the  samples co l l ec ted .  

The sample i d e n t i f i c a t i o n  entered on t h e  l a b e l s  cons is ted  o f  t h ree  p a r t s  

separated by dashes; e.g. 01-09-MS. The f i r s t  two d i g i t s  were the  s i t e  number 

a t  which t h e  sample was c o l l e c t e d  (see Table 1 fo r  s i t e  numbers; c o n t r o l  

s t a t i o n s  were assigned numbers N 1  and N2) .  The next two d i g i t s  were t h e  s t a t i o n  

number a t  t h e  s i t e  (see Sect ions F t o  K ) .  The l e t t e r s  i n  the  l a s t  p a r t  o f  t he  

sample i d e n t i f i c a t i o n  designated t h e  type o f  sample (see Table 3 f o r  a  complete 

l i s t  o f  'codes). The above example represents a  sample o f  mussels c o l l e c t e d  a t  

S t a t i o n  09 a t  S i t e  No. 01, t h e  M c A l l i s t e r  Po in t  L a n d f i l l .  

To ma in ta in  c o n t r o l  over t h e  sample from i t s  o r i g i n a t i o n  i n  t he  f i e l d  

sampling program through r e c e i p t  and ana lys is  i n  t he  labora tory ,  a  

chain-of -custody program was i n s t i t u t e d  f o r  convenience i n  hand l ing  and l e g a l  

cons idera t ions .  

A t  t h e  sampling s i t e ,  t he  person who c o l l e c t e d  the  sample placed i t  i n  the  

app rop r ia te  conta iner  and t rans fe r red  t h e  sample t o  the  p r o j e c t  manager who was 

respons ib le  f o r  ( o r  de lega t i ng  respons ib i  1  i t y  f o r )  a d d i t i o n  o f  proper 

p rese rva t i ves  t o  t h e  samples. The p r o j e c t  manager then completed a1 1  t h e  

necessary 1  abel i ng and p repa ra t i on  of Sample Custody and Labora tory  Serv ices 

Request/Custody sheets. The Sample Custody sheet was signed by the  person 

c o l l e c t i n g  t h e  sample and by t h e  p r o j e c t  manager. 

The samples were then tu rned over t o  the  custody o f  an o n - s i t e  

r e p r e s e n t a t i v e  o f  the  l a b o r a t o r y  who a l so  signed the  Custody Sheet and became 

respons ib le  f o r  c o n t i n u i n g  preservat ion,  s torage and t ranspor t  a t i o n  o f  t he  

s  amp 

k e p t  

l e s  t o  the  l abo ra to ry .  Samples were kept  on i c e  i n  coo lers  i n  a  veh 

locked when not  attended. 
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Code - 
GWD 

GWW 

S L 

SWW 

IABLE 3 
CODES USED I N  SAMPLE ~ I C A T I O N  - VERIFICATION 

Sample Types 

Groundwater c o l  l e c t e d  a f t e r  a pe r iod  o f  d r y  weather ( s u f f i x e s  
A, B and C represent  b o t t l e s  f o r  d i f f e r e n t  types o f  analyses; 
see Table 2) 

Groundwater c o l  l e c t e d  a f t e r  a pe r iod  o f  wet weather ( s u f f i x e s  
A, B and C represent  b o t t l e s  f o r  d i f f e r e n t  types o f  
analyses; see Table 2) 

Leachate t rom l a n d t l  l l c o l l e c t e d  a f t e r  a pe r iod  o f  d r y  weather 
( s u f f i x e s  A t o  E represent  b o t t l e s  f o r  d i f f e r e n t  types o f  
analyses; see Table 2) 

Leachate t rom l a n d f i l l  c o l l e c t e d  a f t e r  a p e r i o d  o f  wet weather 
( s u f f i x e s  A t o  E represent  b o t t l e s  f o r  d i f f e r e n t  types o f  
analyses; see Table 2) 

Mussels ( M y t i l  us edul i s )  

Sediment core ( s u f f i x  A i n d i c a t e s  0 t o  4" depth; B i n d i c a t e s  
cen te r  o f  core and C bottom o t  core  except a t  Gould I s l a n d  
t l e c t r o p l a t i n g  s i t e  s u f f i x  B. i n d i c a t e s  6" t o  12" depth - t h e  
depths along t h e  core inc luded i n  t h e  sample are shown i n  
inches i n  ( ) t o 1  lowing t h e  sample type where appropr ia te  i n  
t a b l e s  i n  Sect ions F t o  K) .  

Sol l ( s u f f i x e s  A and B represent  b o t t l e s  f o r  d i f f e r e n t  types 
o f  analyses; see Table 2) 

Surface water c o l l e c t e d  a f t e r  a p e r i o d  o f  wet weather 
( su f f i xes  A and B represent  b o t t l e s  fo r  d i f f e r e n t  types o f  
analyses; see [ab le  2) 



At t h e  labora tory ,  t h e  samples and Custody Sheets were t r a n s f e r r e d  t o  the  

incoming sample l o g - i n  room and t h e  person r e c e i v i n g  t h e  sample signed the  , 

Custody Sheets. The samples were then logged i n  by  t h e  Sample Custodian. 

Each ana lys t  who worked on a sample signed t h e  corresponding Labora tory  Re- 

quest1Custody Sheet and mainta ined respons ib i  1  i t y  f o r  t he  sample u n t i l  t he  next  

ana lys t  worked on t h e  sample. This  procedure was moni tored by the  Sample Cus- 

t o d i  an. Upon complet ion o f  t h e  analyses, completed r e s u l t s ,  ana lys t ' s  i n i t i a l s ,  

da te  o f  ana lys is ,  notebook and page numbers were recorded on Resu l ts  of Analyses 

Sheets which were then at tached t o  t h e  Labora tory  Services RequestICus tody  Sheet 

and g iven t o  t h e  Sample Custodian f o r  review. A f t e r  rev iew o f  the  data, the  

r e s u l t s  were organized on a computer and archived. 

The samples were s to red  ( o r  preserved i f  not  a l ready  preserved) as d i c t a t e d  

b y  sample type, which was t h e  r e s p o n s i b i l i t y  o f  t h e  Sample Custodian. While 

samples were "work- in-progress" t hey  were s to red on t h e  Sample Ho ld ing  Shelves 

o r  t h e  f r e e z e r  o r  r e f r i g e r a t o r  (as requ i red ) .  This  was noted on t h e  Labora tory  

Serv ices RequestICustody sheet f o r  exped i t ious  sample l o c a t i o n  by t h e  next 

analyst .  Completed samples were placed on the  t h i r t y  day hold ing '  shelves and 

then  t r a n s f e r r e d  t o  the  sample storage t r a i l e r  f o r  h o l d i n g  f o r  an i n d e f i n i t e  

per iod.  

10. Cont ro l  Samples - V e r i f i c a t i o n  Step 

The c o n t r o l  samples c o l l e c t e d  i n  t h e  v e r i f i c a t i o n  

N2) a re  l i s t e d  i n  Table 4. The l o c a t i o n s  o f  t h e  samp 

step ( S t a t i o n  Nos. N 1  

l i n g  p o i n t s  are shown 

F i g u r e  No. 2. The p r i n c i p a l  purpose o f  t h e  c o n t r o l  sampling program i n  the  

and 

i n  

v e r i f i c a t i o n  s tep  was t o  o b t a i n  da ta  on t h e  marine environment a t  and near t he  

s h o r e l i n e  o f  areas no t  a f f e c t e d  b y  any o f  t he  s i x  s i t e s .  

The ph i losophy used i n  s e l e c t i n g  t h e ,  c o n t r o l  s t a t i o n s  was t h a t  t hey  should 

o f f e r  s i m i l a r  a b i o t i c  f a c t o r s  and should no t  be c l o s e  t o  any known p o i n t  sources 
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TABLE 4 
CONTROL SAMPLES COLLECTED - VERIFICATION STEP 

NO. - STA - TYPE - TIME - ANALYSIS FOR 

11-30-83 
8765 N 1 Sediment (0 -4 ) "  9:30 A.M. Cyanide,PCB,Metal s** 
8766 N 1 Mussels 9: 30 PCB, Meta ls  
8775 N2 Mussel s 1 1 : l O  PCB, Meta ls  
8776 N2 Sediment (0-4) 11:20 Cyanide, PCB, Met a1 s 

*Numbers i n  ( ) a r e  depths o f  sediment samples below t o p  o f  sediment. 

**Metals = C r ,  Cd, Pb, As, Hg, Se, Ag, Cu, Ba, N i  , Be, Sb, Sn. 



of p o l l u t i o n ,  b u t  should be c l o s e  enough t o  t h e  s i x  s i t e s  ( b u t  ou ts ide  the  

d i r e c t  i n f l u e n c e  o f  t he  s i t e s )  under i n v e s t i g a t i o n  so t h a t  b i o t a  and sediments 

c o l l e c t e d  a t  t h e  c o n t r o l  s t a t i o n s  w i  11 have been exposed t o  s i m i l a r  es tua r ine  

c o n d i t i o n s  as those c o l l e c t e d  c lose  t o  t h e  s i x  s i t e s .  The d i f f e r e n c e s  i n  

a n a l y t i c a l  r e s u l t s  between c o n t r o l  samples and s i t e  s p e c i f i c  samples w i l l  g i ve  a  

general  i n d i c a t i o n  o f  t h e  environmental impact o f  t he  s i x  s i t e s  

t h a t  a l l  samples, i n c l u d i n g  con t ro l s ,  w i l l  be sub jec t  t o  Bay po 

By l o c a t i n g  t h e  s i t e  s p e c i f i c  sample s t a t i o n s  ve ry  c lose  t o  t h e  

s i t e s ,  t h e  h ighes t  probabi 1  i t y  o f  d e t e c t i n g  the  po tent  i a1 po l  1  u  

It i s  obvious 

l u t i o n  loads. 

respec t i ve  

ants from t h a t  

s i t e  was achieved. By l o c a t i n g  t h e  c o n t r o l  s t a t i o n s  near t h e  SIX s i t e s ,  a  

comparison can be made between t h e  s i t e  s p e c i f i c  samples and the  c o n t r o l  samples . 

w i t h  s i m i l a r  exposure t o  Bay p o l l u t a n t s  bu t  w i thout  d i r e c t  i n f l u e n c e  o f  t he  s i x  

s i t e s .  If t h e  c o n t r o l  s t a t i o n s  were loca ted ou ts ide  the  Bay, or  i n  ve ry  

d i f f e r e n t  abot i c  environments, such compari sons would no t  be meaningful  because 

impor tan t  a b i o t i c  f a c t o r s  

de tec ted  cou ld  no t  be eva 

The c o n t r o l  samples w 

would no t  be cons i s ten t  and t h e  leve  

1 uated against  o ther  s imi  1  a r  areas o f  

e r e  c o l l e c t e d  a t  two s i t e s  i n  East Pa 

1  o f  p o l l u t a n t s  

t h e  Bay. 

ssage o f  

Narraganset t  Bay - N1 n o r t h  o f  S i t e  02 and N2 south o f  S i t e  14. The sho re l i ne  

c o n d i t i o n s  were ve ry  s i m i l a r  t o  those a t  most o f  t h e  s i t e  s p e c i f i c  s t a t i o n s ,  t he  

o n l y  except ion being t h e  M e l v i l l e  Nor th  L a n d f i l l  where s o f t e r  sediments were 

found. 

The r e s u l t s  of analyses on c o n t r o l  samples are shown i n  Appendix C and i n  

app rop r ia te  t a b l e s  i n  bec t ions  I- t o  K where s i t e - s p e c i f i c  f i n d i n g s  are 

discussed. 



C. COLLECTION OF SAMPLES - CHARACTERIZATION STEP 

1. General 

The sampling program f o r  t h e  c h a r a c t e r i z a t i o n  s tep  was based on t h e  data 

c o l l e c t e d  i n  t h e  v e r i f i c a t i o n  step. The s e l e c t i o n  o f  sampling s t a t i o n s  and 

parameters f o r  1 abo ra to ry  ana lys i s  were based on the  need t o  q u a n t i t a t i v e l y  

determine t h e  ex ten t  o f  contaminat ion and the  types o f  contaminants found i n  the  

v e r i f i c a t i o n  step. 

2. Sediment Sampling Methods 

Sediment samples were c o l l e c t e d  f rom the  top  f o u r  t o  s i x  inches o f  t h e  

bot tom deposi ts .  Scuba d i v e r s  were employed t o  c o l l e c t  the  samples. Because o f  

t h e  presence o f  v e r y  coarse sediment m a t e r i a l s  such as rocks, boulders, and 

stones, t he  samples were c o l l e c t e d  by scooping i n t o  p l a s t i c  scoops and then 

t r a n s f e r r i n g  t h e  sediment i n t o  the  sample conta iners.  

3. Mussel Sampling Methods 

Mussels were c o l l e c t e d  by  hand f rom t h e  i n t e r t i d a l  zone. An e f f o r t  was made 

t o  i nc lude  o n l y  t h e  e d i b l e  b l u e  mussel ( M y t i l u s  e d u l i s )  i n  t he  sample al though a 

few o thers  may have been co l l ec ted .  The l a b o r a t o r y  was i n s t r u c t e d  t o  analyze 

o n l y  t h e  e d i b l e  b l u e  mussel. I n  most cases, t h e  sample ( a t  l e a s t  100 animals, 

1-112 t o  2 inches long)  was gathered i n  an area cover ing  no more than a 50- foo t  

l e n g t h  o f  shore l ine .  

4. S o i l  Sampling Methods 

. Soi 1 samples were hand excavated by  shovel and, where necessary, by  use o f  a 

p i c k  o r  crow bar  t o  loosen ma te r ia l .  Before each use, t h e  sampling implements 

were i n s e r t e d  severa l  t imes i n t o  the  s o i l  near t he  sampling po in t .  A t  t he  

des i red  depth, a s o i l  sample was removed w i t h  a shovel and placed on a c lean 

po l ye thy lene  sheet f rom which i t  was t r a n s f e r r e d  i n t o  appropr ia te  sample 

conta iners .  Po lye thy lene sheets were appropri  a t e l y  d iscarded a f te r  use on each 

sample. 
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5. Tank Sampling Methods 

Water samples were c o l l e c t e d  from i n a c t i v e  o i l  s torage tanks by  use o f  a 

depth sampler. Samples were c o l l e c t e d  a t  t he  bottom o f  t he  tank. The sampler 

was lowered i n t o  t h e  tank through a sampling p o r t  i n  t h e  t o p  o f  t h e  tank. The 

bot tom p o r t  o t  t h e  sampler was h e l d  c losed du r ing  descent by a weighted p lug  

which was to rced  away f rom i t s  seat upon contac t  w i t h  t h e  bottom o f  t he  tank. 

The i n l e t  p o r t  o f  t he  sampler au tomat i ca l l y  c losed upon l i f t i n g  t h e  sampler. 

The contents  o f  t he  sampler were t r a n s f e r r e d  t o  sample conta iners.  The sampler 

was cleaned w i t h  po tab le  water between sampling s ta t i ons .  

6. Groundwater Sampl i ng Methods 

Groundwater samples were c o l l e c t e d  by ba i  l i n g  f rom mon i to r i ng  w e l l s  

i n s t a l l e d  f o r  t h i s  purpose; t h r e e  w e l l s  were i n s t a l  l e d  a t  t he  McAl l i s t e r  Po in t  

L a n d f i l l  and two each a t  Tank Farms One and Four. Mon i to r i ng  w e l l  i n s t a l l a t i o n  

i s  covered i n  Sect ion  E. 

Ground water samples were c o l l e c t e d  f rom two o the r  l o c a t i o n s  a t  Tank Farm 

One; one t rom a ground water c o l l e c t i o n  p ipe  system normal ly  d i scha rg ing  i n t o  an 

01 I-water separator  (which was bypassed du r ing  sampling) and t h e  o the r  f rom a 

manhole through which t h e  o i  1-water separator  e f f l u e n t  discharges t o  the  Bay. 

The ground water c o l l e c t i o n  p ipe  system was sampled by d i r e c t  d ischarge from 

an open end p ipe  i n t o  appropr ia te  sample conta iners.  The o i l - w a t e r  separator  

was bypassed f o r  a minimum o f  15 minutes i n t o  a nearby ho ld ing  bas in  where t h e  

' 
samples were cot lec ted  a t  t he  d ischarge p ipe  a t  t he  r e t a i n i n g  w a l l  on the  east  

ena o t  t h e  basin. Ihe o i  I -water  separator  e f f l u e n t  was sampled by d ipp ing  w i t h  

a long-handled sampling dipper.  

Sampling o f  groundwater f rom mon i to r i ng  w e l l s  invo lved the  f o l l o w i n g  steps: 

( a )  Determinat ion o f  water l e v e l ;  

( b )  Purging of t h e  we1 1 by  removal o f  t h ree  we1 1 volumes o f  water; 

( c )  C o l l e c t i o n  o f  samples f o r  l a b o r a t o r y  analys is .  
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Groundwater elevations were measured from the t o p  of the we1 1 protective 

casing t o  the water surface i n  the we1 1 before purging. The elevations were 

used to calcu 

Three such vo 

some cases, a 

completed. 

The we1 1 s 

measured using a steel tape graduated a t  the top in one hundredth of a foo t  

increments. Carpenters chalk, or other appropriate methods described in EPA 

Publication SW-846, were used on the bottom of the tape to indicate the static 

water level prior t o  purging. The water level was recorded and was used to 

determine the volume of water to be evacuated from the well based on the known 

depth t o  which the well was drilled. The tape was prepared for use a t  the next 

well by wiping with a clean, dry white paper towel. 

The difference between the static water level and the bottom of the well was 

late the volume of water t o  be purged in a single evacuation. 

lurnes were evacuated from each of the wells prior t o  sampling. In 

period of recovery was necessary before the purging could be 

were purged using a bailer attached t o  a nylon rope. The bailers 

were of PVC construction and were up t o  six feet in length. The water withdrawn 

from the well during the purging procedure was placed in a container. When 

fu l l ,  the container was emptied onto  the ground downgrade of the we1 1. This 

procedure was repeated unti 1 the predetermined quantity of water had been 

evacuated from the well. 

A l l  groundwater samples were collected using the same PVC bailer and nylon 

rope as was used for purging. To prevent cross-contamination, a separate bailer 

and rope were dedicated t o  each well to be sampled. The PVC bailers and nylon 

rope set-ups were pre-cleaned and brought t o  the s i te  in clean plastic bags. 

The cleaning consisted of scrubbing in soapy water, soaking in soapy water for 

several hours, followed by a one-hour t a p  water rinse and a distilled water 

rinse. 
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While us ing  t h e  b a i l e r  t o  c o l l e c t  a  sample, t h e  p l a s t i c  bag used t o  t r a n s -  

p o r t  t h e  b a i l e r  t o  t he  s i t e  was used as a  l i n e r  i n  a  30-gal l o n  t r a s h  conta iner  

t o  r e c e i v e  t h e  rope as i t  was withdrawn f rom t h e  we l l ,  thereby  prevent ing  

contaminants f rom be ing  p icked up by t h e  rope. Samples were poured f rom the  

b a i  l e r  i n t o  appropr i  a te  conta iners.  

7. S a m ~ l e  Conta iners and F i e l d  Preserva t ion  

I he t o  l lowing types o t  samp l e  conta iners  were used: 

- Une- I i t e r  and 500-mi I l i l i t e r  wide-mouth g l  ass b o t t l e s  w i t h  Tef lon o r  
aluminum f o i l - l i n e d  screw caps. 

- 5 0 0 - m i l l i l i t e r  p l a s t i c  b o t t l e  w i t h  T e f l o n - l i n e d  screw cap. 

- 50-mi 11 i 1 i t e r  g l  ass, Te f l on  septum-capped v i  a1 . 
- Z ip - l oc  p l a s t i c  bag ( w i t h  sample pre-wrapped i n  aluminum f o i  1  ). 

AI 1 samples (except  mussels) were preserved by  p l a c i n g  them i n  coo le rs  

c h i l l e d  w i t h  i ce .  I n  add i t i on ,  t h e  f o l l o w i n g  p rese rva t i on  techniques were used 

t o r  s p e c i f i c  analyses on groundwater samples: 

Meta ls  - Add 1-2 m i l l i l i t e r s  o f  concentrated n i t r i c  ac id  (pH < 2) 

Cyanide - Add 1-2 m i  1  lil i t e r s  o f  50% sodium hydroxide (pH > 12) 

Phenols - Add 1-2 m i  11 i l i t e r s  o f  phosphoric ac id  (pH < 4) and 1+ - gram 
copper s u l f a t e  c r y s t a l s  

PBHC - Add 1 - 2  m i l l i l i t e r s  of s u l f u r i c  ac id  (pH<3). 

I he  5 0 - m i l l i l i t e r  v i a l s  t o r  v o l a t i l e  organic and BTX t e s t i n g  were s l o w l y  

t i  l l e d  t o  ove r t l ow ing  and capped t o  exclude a i r  f rom t h e  samples; f o r  s o i l  

samples, t h e  v i a l s  were f i l l e d  as much as p r a c t i c a l  and then t i g h t l y  capped. 

The mussel samples were packed i n  d r y  i c e  t o  f reeze  t h e  mussles and keep them 

f r o z e n  u n t i l  d e l i v e r y  t o  t h e  labora tory .  

l ab  l e  5  shows a  summary o f  the  sample conta iners  and f i e l d  p rese rva t i on  

techniques f o r  t h e  var ious  types o f  samples co l l ec ted .  



Sampl e 
Type 

Soi 1 

Sediment 

Mussels 

Ground- 
water 

Water in 
tanks 

TABLE 5 
SAMPLE CONTAINERS AND FIEL-VATION - CHARACTERIZATION 

Container 
Description 

Vi a1 , 50-mi 1 1  i leter 

Plastic bottle, wide- 
mouth, one-liter 

Pre-wrapped in a1 uminum 
foil and placed in 
plastic bag 

Vial, 50-milliliter 

Glass bottle, one liter 

Glass bottle, 500 
milliliters 

Plastic bottle, 500 
milliliters or 
1-1 i ter 

Glass bottle 
1 liter 

Minimum 
Samp 1 e 

Quantity 

20 grams 

100 grams 

100 mussels 

100 milliliters 
(2 vials) 
50 milliliters 
100 milliliters 
(2 vials) 

2 1 iters 
(2 bottles) 

500 milliliters 

500 milliliters 

500 milliliters 
or 1-1 i ter 

500 milliliters 

500 milliliters 

2 liters 
(2 bottles) 

Parameters 
to be Preservation 
Anal yzed Techni ques 

Fingerprint Cool, 4°C 

Met a1 s Cool, 4°C 

Met a1 s Freeze with 
dry ice 

VOC Cool, 4°C 

BTX Cool, 4°C 
Fingerprint Cool, 4°C 

Acid & B/N Cool, 4°C 
Extract 

Pet. based H SO4 
Hyd. Carb. p 6 < 3 

Cool, 4°C 

Phenol s 1 gram CuS04 
H Po4 to a p < 4, 
Cool, 4°C 

Met a 

Cyan 

pH, 

1 s HN03 to 
pH < 2 
Cool, 4°C 

i de NaOH to 
pH > 12, 
Cool, 4°C 

Cool, 4°C 
Chlorides 

Lead, PBHC, Cool, 4°C 
pH, TSS, 
BOD, NH3 



8. Sample I d e n t i f i c a t i o n  and Custody 

Sample con ta ine r  i d e n t i f i c a t i o n  and custody procedures used i n  t h e  

c h a r a c t e r i z a t i o n  s tep  were t h e  same as those used i n  the  V e r i f i c a t i o n  Step and 

d iscussed i n  t h e  prev ious sect ion,  except t h a t  t he  codes used i n  sample 

i d e n t i f i c a t i o n  were as shown i n  Table 6. Executed sample Custody Labora tory  

Serv ices RequestlCustody sheets f o r  t h e  Charac te r i za t i on  Step are presented i n  

Volume 11. 

9. Cont ro l  Samples - Charac te r i za t i on  Step 

The c o n t r o l  samples c o l l e c t e d  i n  t h e  c h a r a c t e r i z a t i o n  s tep  ( S t a t i o n  Nos. N 1  

and N2) are l i s t e d  i n  Table 7. The l o c a t i o n s  o f  the  sampling p o i n t s  are shown 

i n  F igu re  No. 2.  The p r i n c i p a l  purpose o f  the  c o n t r o l  sampling program i n  the  

c h a r a c t e r i z a t i o n  s tep  was t o  o b t a i n  da ta  on mussels at and near t h e  s h o r e l i n e  o f  

areas no t  a f f e c t e d  by any o f  t he  s i x  s i t e s .  The mussel c o n t r o l s  were repeated 

i n  t h e  c h a r a c t e r i z a t i o n  s tep  t o  account f o r  temporal v a r i a t i o n s .  For sediments, 

t h e  c o n t r o l  da ta  f rom t h e  v e r i f i c a t i o n  s tep  was used. The c h a r a c t e r i z a t i o n  s tep  

mussel da ta  should no t  be compared t o  the  v e r i f i c a t i o n  step con t ro l s .  

The c o n t r o l  samples were c o l l e c t e d  a t  two s i t e s  i n  East Passage o f  

Narraganset t  Bay - N1 n o r t h  of S i t e  02 and N2 south o f  S i t e  14, t he  same as 

those used i n  t h e  v e r i f i c a t i o n  step. 

The r e s u l t s  o f  l a b o r a t o r y  analyses on mussel samples are 

Appendix C and are  presented f o r  comparison w i t h  s i t e  s p e c i f  

i n  Sect ions F  and appropr i  a te  i n  d iscuss ions  o f  the  f i n d i n g s  

The var iance i n  meta ls  between the  dup 

occurred because t h e  sample, c o n s i s t i n g  o f  

a  s e c t i o n  o f  t h e  i n t e r t i d a l  zone t y p i c a l l y  

inc luded i n  

i c  data where 

l i c a t e s  f o r  c o n t r o l  s t a t i o n  No. N-2 

about 100 mussels, was c o l  l e c t e d  over 

cover ing  an area of a  few hundred 

square f e e t  o f  beach ( say  30 ft. x  10 f t . ) .  Taking i n t o  account p o t e n t i a l  

d i f f e r e n c e s  i n  t h e  animals and i n  v a r i a t i o n s  o f  exposure i n  t h e i r  l o c i  i n  t he  
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Code 
7 

MS 

SD 

S L  

TABLE 6 
CODES USED I N  SAMPLE I D E N T ~ O N  - CHARACTERIZATION STEP 

Sample Types 

Mussels (Myt i l us edul i s )  

Sediment 

S o i l  ( s u f f i x e s  A and B represent  b o t t l e s  f o r  d i f f e r e n t  types 
of analyses) 

Groundwater c o l  l e c t e d  from mon i to r i ng  we1 1  s  ( o r  f rom ground- 
water c o l l e c t i o n  system a t  Tank Farm One); s u f f i x e s  ' A  through 
H  represent  d i f f e r e n t  b o t t l e s  f o r  d i f f e r e n t  types o f  analyses. 

E f f l u e n t  o f  o i  1-water separator a t  Tank Farm One; s u f f i x e s  A  
through C represent  d i f f e r e n t  b o t t l e s  f o r  d i f f e r e n t  types o f  
analyses. 

Water f rom bottom o f  i n a c t i v e  o i l  s torage tanks. 

TABLE 7 
CONTROL SAMPLES COLLE~CHARACTERIZATION STEP 

NO. - STA - TYPE - 

2997 N1 Mussel s  

2998 N2 Mussels 

* Metals  = Lead, Copper, Chromium, N icke l  

TIME - ANALYSIS FOR* 

9-12-84 

2:30 PM Metal s  

4:OO Met a1 s  



environment, such v a r i a t i o n s  are no t  un l  i ke ly .  Since the  QA/QC program 

i n d i c a t e d  ve ry  good r e s u l t s  on metals  i n  f i sh ,  t he  var iances are a t t r i b u t e d  t o  

these d i f f e r e n c e s  i n  t h e  mussel popu la t i on  sampled. Fu r the r  d iscuss ion  on t h i s  

i s  presented i n  Appendix 8. 



D. LABORATORY ANALYSES 

1. Basic A n a l y t i c a l  References : 

Where app l icab le ,  a1 1 methods were conducted i n  accordance w i t h  the  

f o l l o w i n g  manuals o r  references:  

Chemi c a1 Anal ys i s o f  Water and Wastes, EPA-600/4-79-020, 1979; 

Methods f o r  Organic Chemical Ana lys is  o f  Munic ipal  and I n d u s t r i  a1 
Wastewater, EPA-600/4-82-057, 1982; 

Procedures f o r  Handl ing and Chemical Ana lys is  of Sediment and Water 
Samples, EPA/CE81-1, 1981; 

Test Methods f o r  Eva lua t i ng  S o l i d  Waste, EPA SW-846, 1980; 

Chemistry Labora tory  Manual f o r  Bottom Sediments and E l  u t r i  a t e  Test ing, 
g 
Standard Methods f o r  t h e  Examination o f  Water and Wastewater, 15 th  
E d i t i o n ,  1980; 

Methods f o r  Ana lys is  o f  F i s h  f o r  PCB's, U.S. EPA, Northrup Repository. 

The f o l  low ing sec t ions  present  b r i e f  abs t rac ts  o f  t h e  a n a l y t i c a l  methods 

used f o r  t h e  var ious  types o f  analyses performed i n  t h i s  p r o j e c t .  

2. P r i o r i t y  P o l l u t a n t  Analyses 

a. M i  sce l  1 aneous 
- -  

Both water and sediment samples were analyzed f o r  p r i o r i t y  p o l l u t a n t s .  

Met a1 concent ra t  i ons  were determined us ing  the  p r e v i o u s l y  referenced 

methods. 

Cyanides were analyzed according t o  Standard Methods f o r  t h e  Examination 

o f  Water and Wastewater, 15 th  E d i t  ion;  APHA-AWWA-WPCF and Methods f o r  

Ana lys is  o f  Water and Wastes, U.S. EPA 600/4-79-020. 

. B r i e f l y ,  t h e  cyanides were d i s t i l l e d  f rom ac id  s o l u t i o n  and absorbed 

i n t o  d i l u t e  sodium hydroxide. Cyanide was then determined calorimetrically 

us ing  t h e  p y r i d i n e - b a r b i t u r i c  ac id  method. 



Phenols were determined c o l o r i r n e t r i c a l l y  v i a  the  4-aminoant ipyr ine 

method a f t e r  d i s t i l l a t i o n .  References can be found i n  t h e  p r e v i o u s l y  c i t e d  

works and i n  Procedures f o r  Hand1 i n g  and Chemical Ana lys is  of Sediment and 

Water Samples, U.S. €PA, May 1981, and i n  Standard Methods. 

b. V o l a t i l e s  

Water samples f o r  v o l a t i l e  organics (purgeables) were analyzed us ing  

GC/MS/DS accord ing t o  EPA Method 624 f o r  Purgeable Organics. The method 

uses the  purge and t r a p  technique t o  s t r i p  t he  v o l a t i l e s  from the  water 

which are then adsorbed onto a support which i s  then t h e r m a l l y  desorbed i n t o  

t h e  GCIMSIDS. The i ns t rumen ta t i on  used was a Tekmar Model LSC-2 L i q u i d  

Sample concent ra tor  i n t e r f a c e d  w i t h  a Hewlett-Packard 59958 GCIMSIDS. 

Soi 1 samples were analyzed us ing  t h e  dynamic headspace purg ing  technique 

i n  accordance w i t h  re fe rence  (a)  c i t e d  above. A sample i s  weighed i n t o  a 40 

m l  septum v i a l .  The v i a l  i s  then attached t o  the  LSC-2 and then purged at 

80°C. V o l a t i l e s  are then i d e n t i f i e d  and q u a n t i f i e d  by GCIMSIDS. 

c. BaseINeutral  and A c i d i c  Organics 

The remain ing organ ic  p r i o r i t y  po l  l u t a n t s  ( BaseINeutrals,  Acids) were 

analyzed according t o  EPA Method 625. For water samples the  water i s  

e x t r a c t e d  w i t h  methylene ch lo r i de ,  t he  e x t r a c t  d r i e d  and then concentrated 

t o  1 rn l .  Samples are then i n j e c t e d  i n t o  the  G C I M S I D S  t o  i d e n t i f y  and 

q u a n t i t a t e  t h e  t a r g e t  compounds present.  

Soi 1 samples were a i r  d r i e d  and then soxh le t  ex t rac ted  fo r  16 hours 

us ing  equal volumes o f  acetone and hexane. The so lvent  was then 

concentrated t o  1 ml and analyzed by  GCIMSIDS. 

3. Meta ls  Analyses 

A1 1 met a1 concent ra t  ions  were determined by f l  ame atomic absorpt ion 

spectroscopy w i t h  t h e  except ion  of arsenic, mercury and selenium. Arsenic and 
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selenium were determined v i a  t h e  hyd r ide  genera t ion  method w h i l e  mercury was 

determined by  t h e  c o l d  vapor technique. 

Deuter i  um arc background c o r r e c t i o n  was a1 so used fo r  arsenic and selenium. 

P r e l i m i n a r y  a c i d  d i g e s t i o n  and concen t ra t i on  steps v a r i e d  depending on t h e  

types o f  samples analyzed. A b r i e f  d e s c r i p t i o n  o f  t he  var ious  methods 

(exc lud ing  mercury) i s  as f o l  lows: 

a. Water Samples 

A l l  water samples were a c i d i f i e d  w i t h  n i t r i c  ac id  and hyd roch lo r i c  ac id  

(except  when s i  l v e r  was requested) and g e n t l y  evaporated t o  ensure 

d e s t r u c t i o n  o f  o rgan ic  mat te r  and t o  concentrate 

A f te r  d iges t i on ,  t h e  samples were d i l u t e d  vo l  

concent ra t  ions  determined as p r e v i o u s l y  stated. 

b. S o i l s  and Sediments 

Samples were i n i t i a l l y  a i r  d r i e d  and then wei 

beakers. Samples were d iges ted  w i t h  n i t r i c  a c i d  

ensure d e s t r u c t  i o n  o f  a1 1  organic matter.  

t h e  sample. 

umet r i ca l  l y  and the  metal 

ghed out  i n t o  ta red  

and hydrogen peroxide t o  

A f t e r  d iges t i on ,  t h e  samples were f i l t e r e d  and d i l u t e d  vo lumet r i ca l  ly. 

Meta ls  were then determined by  atomic absorpt ion. 

c. B i o l o g i c a l  Samples 

Immediately upon a r r i v a l  a t  t h e  labora tory ,  t h e  mussel samples were 

t r a n s f e r r e d  t o  a  f r e e z e r  and mainta ined a t  -15'C u n t i l  analys is .  Depurat ion 

o f  t h e  samples was not  c a r r i e d  out  i n  t h i s  study. 

I t  i s  noted tha t ,  i n  t h e  v e r i f i c a t i o n  step, a  number o f  t h e  mussels d ied  

d u r i n g  s to rage as i n d i c a t e d  by r e l a x a t i o n  o f  t he  adductor muscle. These 

p a r t i c u l a r  animals were no t  analyzed. The e f f e c u  of t he  aforementioned 

p rese rva t i on  techniques on the  da ta  f o r  mussels i s  no t  c l e a r l y  def ineable;  

s p e c i f i c  a t t e n t i o n  i s  d i rec ted ,  however, t o  the  p o s s i b i l i t y  t h a t  some o f  
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t h e  contaminants may have been l o s t  from the  samples du r ing  p rese rva t i on  i n  

t h e  v e r i f i c a t i o n  s tep  as i n d i c a t e d  by the  death of some o f  the animals. I n  

our  opin ion,  these losses, i f  i n  f a c t  t hey  occurred, would have app l ied  t o  

bo th  c o n t r o l  samples and t o  s i t e  s p e c i f i c  samples and, consequently, would 

n o t  a f f e c t  t h e  conclus ions drawn on any o f  the  s i t e s  inves t iga ted .  

The ana lys i s  f o r  meta ls  was conducted us ing  standard procedures. The 

procedure i nvo l ved  a i r - d r y i n g  t h e  samples fo l l owed  by  cryogenic homogenation 

of t h e  t i ssue .  Each sample was comprised o f  10-15 mussels. The r e s u l t i n g  

prepared samples were then ac id  d iges ted  w i t h  a  m ix tu re  o f  n i t r i c  ac id  and 

hydrogen peroxide, fo l lowed by  p e r c h l o r i c  ac id  t o  complete d e s t r u c t i o n  and 

s o l u b i  l i z a t i o n .  The s p e c i f i c  elements were then analyzed us ing  atomic 

absorp t ion  techniques. 

d. Mercury 

A l l  samples, except t i s s u e  samples, were analyzed us ing  t h e  f o l l o w i n g  

procedure: 

Samples were weighed ( s o l  i d s )  o r  measured ( l i q u i d s )  i n t o  300 m l  BOD 

b o t t l e s .  To these were added n i t r i c  acid, s u l f u r i c  acid, potassium 

permanganate and potassium persu l fa te .  A f te r  autoc lav ing,  t he  samples were 

r u n  v i a  t h e  c o l d  vapor procedure. 

The same procedure was a lso  used f o r  t i ssues ,  except t h a t  an a1 i q u o t  o f  

t h e  d i g e s t a t e  f o l l o w i n g  p e r c h l o r i c  ac id  o x i d a t i o n  was used. 

4. Po l ych lo r i na ted  Biphenyls Analyses 

A  b r i e f  abs t rac t  o f  t h e  methods used t o  determine t h e  PCB content  o f  t he  

va r ious  types of samples i s  as f o l l o w s :  

a. Water S a m ~ l  es 
- 

Water samples were analyzed according t o  method re ference (b )  c i t e d  

above, EPA Method 608, Organochlor ine Pes t i c i des  and PCB's. The sample was 



e x t r a c t e d  w i t h  methylene ch lo r i de ,  t he  e x t r a c t  d r i e d  and concentrated t o  a 

volume less  than 10 mls. Samples were then run  v i a  gas chromatography us ing  

an e l e c t r o n  capture  de tec to r  ( ~ i ~ ~ ) .  Cleanup techniques were used as 

requ i red .  These techniques i n c l  uded f l o r i  s i  1 and/or mercury treatment.  

b. S o i l  and Sediment Samples 

Soi 1 and sediment samples were analyzed according t o  Procedures f o r  

Handing and Chemical Ana lys is  o f  Sediment and Water Samples, U.S. EPA, May, 

1981 and Chemistry Labora tory  Manual f o r  Bottom Sediments and El  u t r i  a te  

Test in9,  U.S. EPA, March, 1979. 

The samples were i n i t i a l l y  a i r  d r i e d  and the'n soxh le t  ex t rac ted  fo r  16 

hours us ing  equal volumes of acetone/hexane. The volume was then 

concentrated t o  l e s s  than 10 mls  and analyzed v i a  gas chromatography us ing  

an e l e c t r o n  capture  de tec to r  ( ~ i ~ 3 ) .  Cleanup techniques were used as 

requ i red .  

c. B i o l o g i c a l  Samples 

The comments made above i n  t h e  d iscuss ion  o f  meta ls  analyses concerning 

sample p rese rva t i on  may a lso  apply t o  t h e  PCB determinat ions  al though the re  

i s  even l ess  evidence o f  p o t e n t i  a1 loss  o f  PCB than f o r  metals. 

The ana lys i s  f o r  PCBs was conducted us ing  procedures supp l ied  by the 

Northrup Repos i to ry  o f  t h e  Un i ted  States Environmental P r o t e c t i o n  Agency. 

The e n t i r e  mussel t i s s u e  was analyzed on a dry-weight bas i s  subsequent t o  

a i r  d r y i n g  (ambient temperature of 65'F) and cryogenic homogenation. Each 

sample was comprised o f  10-15 mussels. 

The procedure i n v o l v e d  t h e  cryogenic homogenation o f  t h e  a i r - d r i  ed 

t i ssue ,  f o l l owed  by  e x t r a c t i o n  w i t h  p e s t i c i d e  qua1 i t y  hexane. The e x t r a c t  

was concentrated t o  l e s s  than 10 mls, and the  PCBs ( i f  p resent )  were 

e x t r a c t e d  by l i q u i d - l i q u i d  p a r t i t i o n i n g  us ing  a c e t o n i t r i  le .  The PCBs ( i f  

p resent )  were then re -ex t rac ted  back i n t o  hexane and concentrated t o  1 m l .  
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The extract was further treated with f lor is i l  t o  remove any other inter- 

f erences. The f i nal concentrate was then analyzed using gas chromotography 

with electron capture detection. 

5. Mi scel 1 aneous Analyses 

a. Oil and Grease 

Samples for oi 1 and grease were analyzed according t o  Standard Methods 

and Procedures for Handlina and Chemical Analvsis of Sediment and Water 

Samples. Basically, the procedure calls for extraction of the sample with 

Freon (separatory funnel extraction for water samples and Soxhlet extraction 

for soil samples) followed by evaporation of the Freon and weighing of the 

residue. 

b. Petroleum-Based Hydrocarbons 

Petroleum-based hydrocarbons are determined by the same method as oil 

and grease, except t h a t  prior t o  evaporation of the Freon, si l ica gel is  

added to adsorb fat ty  acids (polar materials). The solution is filtered, 

the Freon evaporated and the residue weighed. 

6. Qua1 i t y  Control /Qua1 i t y  Assurance 

I n  order t o  verify the overall accuracy and precision of the methods, 

various quality control and qua1 i ty  assurance procedures were followed i n  each 

aspect of the laboratory routine. The specific procedures used are delineated 

in the following paragraphs. A summary of the QA/QC data can be found  i n  

Appendix B. 

a. Atomic Absorption Spectroscopy (Metals Determinations) 

The most cri t ical  aspect of metals determination by atomic absorption 

spectroscopy (A.A.S.) i s  the quality of the standards used. As such, fresh 

standards were prepared for each metal analyzed from certified stock 

solutions1. Reagent grade chemicals were used in a1 1 analyses. 

l0bt ained from Scientific Products Division of American Hospital 
Supply Corporation. 



Also l a b o r a t o r y  standards and blanks were run  through a1 1  o f  t he  

d i g e s t i o n  procedures and used t o  check recover ies  and the  technique o f  t h e  

analysts.  

C a l i b r a t i o n  o t  t h e  ~ n s t r u m e n t a t i o n  was checked be fo re  and a f t e r  each 

met a1 de terminat ion  and recorded i n  1  abora tory  notebooks. I n  add i t  ion, 

d u p l i c a t e s  and re ferenced environmental standards were analyzed t o  i n d i c a t e  

t h e  p r e c i s i o n  o f  t he  methods used. 

A  summary o f  t h i s  da ta  i s  inc luded i n  Appendix B. 

b. Gas Chromatography (Pes t i c i des  and PCB I s )  

Keterenced U.b. t Y A  procedures were used i n  at l gas chromatography 

analyses. Inst rument  c a l  i b r a t i o n  was checked each day a t  var ious  

concen t ra t i ons  i n  o rder  t o  o b t a i n  a  good l i n e a r  working range. Gases and 

so l ven ts  used were of u l t r a  h igh  p u r i t y  and commercial standards were 

ob ta ined f o r  c a l i b r a t i o n  (see Appendix B) .  

Known envi romenta l  standards (ob ta ined f rom Connect icut  S ta te  Department 

a n a l y t i c a l  

Method 624) 

i t i a l l y ,  t he  

and the  

p ie. )  The 

same general c a l  i b r a t i o n  procedure was f o l  lowed f o r  t he  base lneut ra ls ,  ac ids 

and pes t i c i des .  C a l i b r a t i o n  was checked each day and i n t e r n a l  

s t a n d a r d i z a t i o n  was used t o  q u a n t i f y  t h e  compounds i d e n t i f i e d .  

o t  Hea l th  and U.S. t P A )  were analyzed " b l i n d l y u  t o  v e r i f y  both 

methods and accuracy. This  da ta  i s  summarized i n  Appendix B. 

c. GCIMS Ana lys is  

Samples f o r  GCIMS ana lys i s  inc luded v o l a t i l e  organics (EPA 

and BaseINeutrals,  Acids, and Pes t i c i des  (EPA Method 625). I n  

ins t rument  was c a l i b r a t e d  a t  four l e v e l s  f o r  v o l a t i l e  organics 

samples analyzed. (Surrogate standards were added t o  each sam 



7. Resu l ts  o f  A n a l y t i c a l  Tests on Samples Co l l ec ted  

The r e s u l t s  of analyses on samples c o l l e c t e d  are shown i n  the  l a b o r a t o r y  

r e p o r t s  i n  Appendix C. The r e s u l t s  shown i n  Appendix C are a lso presented i n  

t a b l e s  i n  t h e  t e x t  sepa ra te l y  f o r  each s i t e  i n  connect ion w i t h  the d iscussions 

of f i n d i n g s  a t  each s i t e .  



E. MONITORING WELL INSTALLATION 

1. General 
0 

Mon i to r i ng  w e l l s  were i n s t a l l e d  a t  seven l o c a t i o n s  on t h r e e  s i t e s  as 

f o l l o w s :  

S i t e  0 1  - S ta t i ons  21, 22, and 23 

S i t e  07 - S ta t i ons  06 and 07 

S i t e  12 - S ta t i ons  10 and 11 

The purpose o f  and p r i n c i p a l  d e t a i  1s on each o f  t h e  we1 1s are presented i n  

Sect ions F, H and I. This s e c t i o n  covers the  methods o f  i n s t a l l a t i o n  and 

c o n s t r u c t i o n  d e t a i l s .  The w e l l  d r i l l e r s  logs  and the  d e t a i l s  o f  the  mon i to r i ng  

w e l l s  are presented i n  Appendix D. The data  e s t a b l i s h i n g  the  l o c a t i o n s  o f  t he  

seven m o n i t o r i n g  w e l l s  i s  presented i n  Appendices E and F. 

2. D r i l l i n g  and S o i l  Sampling Methods 

The w e l l s  were d r i l l e d  w i t h  a  ho l low stem auger. A r o l l e r  b i t  was used f o r  

hard  m a t e r i a l  a t  S i t e  01, S ta t i ons  21  and 22. A t h ree - foo t  rock core was taken 

a t  t h e  bottom o f  t h e  h o l e  a t  S t a t i o n  21. 

The f o l l o w i n g  was recorded on t h e  we l l  d r i l l e r s  log :  

- Bor ing  number 
- To ta l  depth 
- Depth t o  groundwater 
- Date o f  i n s t a l l a t i o n  

A t  a l l  depths where changes i n  t h e  na ture  o f  the  mater i  a1 

sample was obta ined by  use o f  a  s p l i t  spoon sampler. The f o l  

on t h e  w e l l  d r i l l e r s  log :  

were observed, a  

lowing was recorded 

- Depths a t  which t h e  na ture  o f  t he  m a t e r i a l  changed 
- D e s c r i p t i o n  o f  t h e  m a t e r i a l  
- Number o f  blows requ i red  t o  d r i v e  the  sampler s i x  inches 

w i t h  a  140-pound hammer w i t h  fa1 1  o f  30 inches 



3. We1 1  I n s t a l  1  a t i o n  

A1 1  we1 1  s  were cons t ruc ted  o f  two-inch nominal diameter threaded Schedule 

80, Type 1 PVC i n c l u d i n g  cas ing  and screen. Each we l l  was i n s t a l l e d  w i t h  a  

10 - foo t  l eng th  o f  screen near t h e  bottom o f  t h e  w e l l  and a  cas ing  extending 

above grade. The screens had a  s l o t  s i z e  o f  0.12 inches and were prov ided w i t h  

a  bottom p lug  o r  cap. The annular space between the  bore h o l e  and screen and 

cas ing  was f i l l e d  w i t h  s i l i c a  sand f rom t h e  bottom o f  t h e  w e l l  t o  a t  l e a s t  f i v e  

f e e t  above t h e  t o p  o f  screen. I n  add i t ion ,  some o f  t he  w e l l s  were enveloped i n  

a  non-woven f i l t e r  f a b r i c .  The annular space above t h e  s i l i c a  sand was f i l l e d  

w i t h  a  f i v e - f o o t  minimum depth o f  ben ton i te  and t h e  remaining space t o  grade was 

f i 1 l e d  w i t h  s tone- f ree o n - s i t e  ma te r i a l .  A1 1  m a t e r i a l s  placed i n  t h e  annular 

space were w e l l  tamped. 

A f i v e - i n c h  diameter p r o t e c t i v e  s t e e l  cas ing  was i n s t a l  l e d  a t  t he  ground 

su r face  t o  enclose t h e  t o p  o f  t he  we l l  casing. The p r o t e c t i v e  cas ing  was 

f u r n i s h e d  w i t h  a  hinged s t e e l  cap, w i t h  l o c k i n g  device, padlock, and keys. A 

s i x - i n c h  t h i c k ,  t h r e e - f o o t  diameter concrete c o i l  a r  was placed around t h e  

p r o t e c t i v e  cas ing  and t h e  c o l l a r  was mounded over w i t h  about s i x  inches o f  on- 

s i t e  m a t e r i a l  t o  i n s u r e  t h a t  sur face water dra ined away f rom the  we1 1. The 

w e l l s  were numbered and padlocked. 

The we1 1s were developed by  pumping t o  waste us ing  compressed a i r .  The t ime  

f o r  recovery  o f  t h e  w e l l s  a f t e r  development i s  shown i n  Appendix D. 

4. Groundwater Sampl i ng 

The procedures used f o r  sampling o f  t he  mon i to r i ng  w e l l s  are covered i n  

Sect ion  C. The groundwater l e v e l  was measured p r i o r  t o  sampling o f  each we l l  

and these data, along w i t h  t h e  dates and times o f  sample c o l l e c t i o n ,  are 

presented i n  Sect ions F, H, and I cover ing  the  f i n d i n g s  a t  t h e  th ree  s i t es .  



F. FINDINGS AT SITE NO. 0 1  McALLISTER POINT LANDFILL 

1. H i s t o r y  o f  Waste Disposal 

The h i s t o r y  o f  waste d isposa l  at t h i s  s i t e  was thorough ly  covered i n  t he  

I A S .  The f o l l o w i n g  d i scuss ion  summarizes the  background in fo rma t ion  conta ined 

i n  t h e  IAS. 

Th is  l a n d f i l l  r ece i ved  a l l  o f  the  wastes generated a t  t he  Newport Naval 

complex f rom 1955 through t h e  mid-1970's and i s  known t o  con ta in  at l e a s t  200 

g a l l o n s  o f  PCB contaminated o i l .  Also i n  t he  l a n d f i l l  are spent acids, waste 

pa in t s ,  so lents,  and waste o i l s .  

The opera tors  o f  t h e  l a n d f i  11 i n d i c a t e d  t h a t  i t  was common p r a c t i c e  fo r  

b a r r e l s  f i l l e d  w i t h  l i q u i d s  t o  be brought t o  the  l a n d f i l l .  These b a r r e l s  

conta ined pa in t s ,  o i  1s and o the r  u n i d e n t i f i a b l e  l i q u i d s .  The b a r r e l s  were 

crushed by t h e  b u l l d o z e r  operator  be fore  being covered. A t  l e a s t  two 

t ransformers,  each c o n t a i n i n g  approximate ly  100 ga l  lons  of PCB contaminated o i  1, 

and a t  l e a s t  4  o r  5  capac i to rs  were disposed o f  i n  t h e  l a n d f i l l .  

For t he  p e r i o d  1955 through 1964, wastes were s imp ly  t rucked t o  the  s i t e ,  

spread out  w i t h  a  bu l ldozer ,  and then covered over. I n  1965, an i n c i n e r a t o r  was 

b u i l t  a t  t h e  l a n d f i l l .  From 1965 through 1970-71, some 98 percent  o f  a l l  t h e  

wastes were burned be fo re  be ing  disposed o f  i n  t he  l a n d f i l l .  The i n c i n e r a t o r  

was c losed about 1970 because o f  t he  a i r  p o l l u t i o n  problems. During the  

remain ing years t h a t  t h e  s i t e  was opera t iona l ,  a l l  wastes were again disposed o f  

d i r e c t l y  i n t o  the  l a n d f i l l .  

The s i t e  i s  l oca ted  along t h e  s h o r e l i n e  of Narraganset t  Bay. Throughout t he  

t i m e  p e r i o d  t h a t  t h e  s i t e  was opera t iona l ,  t he  l a n d f i l l  was extended out  i n t o  

t h e  bay us ing  the  wastes as f i l l  ma te r ia l .  No hazardous wastes were deposi ted 

on t h e  southern end of s i t e ;  t h a t  i s ,  south of B u i l d i n g  264 (F igure  3).  The 

s i t e  was sub jec t  t o  p e r i o d i c  f l o o d i n g  u n t i l  t h e  e l e v a t i o n  o f  t he  s i t e  was 



increased through a d d i t i o n a l  f i l l i n g .  Even though t h e  s i t e  i s  no longer sub jec t  

t o  f l o o d i n g ,  t h e  base o f  t h e  l a n d f i l l  has remained i n  hyd ro log i c  contac t  w i t h  

t h e  bay and t h e  groundwater. 

Operat ions 

cove r ing  o f  so 

i t s  c losure.  

a t  t h e  s i t e  were d i scon t  

il t h r e e  f e e t  t h i c k  was p  

inued i n  the  mid-1970's. A f i n a  

1  aced over t h e  NETC 1  and f i  11 f o l  

1  

1  owing 

2. E x i s t i n a  S i t e  Cond i t ions  

The l a n d f i  11 i s  l oca ted  along t h e  s h o r e l i n e  o f  Narragansett  Bay and 

encompasses approximate ly  s i x  acres. The s i t e  i s  loca ted  on land which i s  being 

excessed by t h e  Navy. Various unvegetated bare areas are ev ident  throughout the  

su r face  of t h e  l a n d f i l l .  Surface r u n o f f  and groundwater from the  l a n d f i l l  f l o w  

i n t o  Narraganset t  Bay. Two leachate streams are ev ident ;  t h e  one l oca ted  a t  

S t a t i o n  08 (see F igu re  No. 3) e x h i b i t s  s i g n i f i c a n t  f l o w  except at h igh  t i d e  

w h i l e  t h e  one a t  S t a t i o n  07 e x h i b i t s  o n l y  s l i g h t  f l o w  i n  wet weather and no f l o w  

i n  d r y  weather. There i s  one area where water ponds on the  sur face i n  wet 

weather. There are some exposed waste deposi ts ,  p a r t i c u l a r l y  on the  steep face  

o f  t he  f i l l  i n  t h e  v i c i n i t y  o f  S t a t i o n  07. The sho re l i ne  i s  l i t t e r e d  w i t h  

cons iderab le  amounts o f  metal  1  i c  wastes, p a r t i c u l a r l y  south o f  S t a t i o n  11. 

3. Hydrogeological  Data 

The general hydrogeology o f  t h e  NETC area was covered i n  the  IAS. The 

f o l l o w i n g  d i scuss ion  summarizes conclus ions drawn from the  background 

hydrogeo log ica l  d a t a  conta ined i n  t h e  I A S  and on mon i to r i ng  we1 1  data. 

M o n i t o r i n g  w e l l s  were i n s t a l l e d  as summarized i n  Table 8 and where shown on 

F i g u r e  4. These w e l l s  were i n s t a l l e d  f o r  t h e  purpose o f  o b t a i n i n g  groundwater 

samples a t  t h e  seaward edge o f  t h e  l a n d f i  11 (S ta t i ons  21  and 22) and a lso a t  an 

upgrad ien t  w e l l  n o t  a f f e c t e d  by the  l a n d f i l l  ( S t a t i o n  23) .  The w e l l s  were 

cons t ruc ted  as descr ibed i n  Sect ion  E. Ground water e leva t i ons  are presented i n  

Table 9. 
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Loca t i on  

TABLE 8 

MONITORING WELLS 

SITE NO.. 0 1  - McALLISTER POINT LANDFILL 

S t a t i o n  
No. 21  

West edge 
11 
i en t  ) 

No. 22 

West edge 
o f  f i l l  

(downgradient) 
(See Appendix E) o f  f i  

(downgrad 

We1 1 depth ( f e e t )  

E leva t i ons  (MLW): 

Ground s u r f  ace 

Top o f  w e l l  cas ing  

Top o f  p r o t e c t i v e  cas ing  

Bottom o f  w e l l  

Lengths ( f e e t ) :  

Cas i ng 

Screen 

S t a t i o n  
No. 23 

Cemetery 
east o f  f i l l  
(upgradi e n t )  

40.0 



Date - 
9-11-84 
9-12-84 
9-14-84 
9-14-84 

11-20-84 
11-20-84 
11-20-84 

12-17-84 
12-17-84 

12-18-84 

1-07-85 
1-07-85 

1-08-85 

1-28-85 
1-28-85 
1-28-85 

TABLE 9 

OBSERVED WATER LEVELS I N  MONITORING WELLS 
k NO. 0 1  - McALLISrtR POINT LANDFILL 

Groundwater E l e v a t i o n  (MLW) 
S t a t i o n  St a t  i on S t a t i o n  

T ide - No. 21 No. 22 No. 23 

3:00 PM Low 6.8 
1:30 PM Ebb 4.9 

10:OO AM High 17.9 
1:00 PM Ebb 6.8 

11:45 AM Low 3.3 
12 noon Low 3.7 
2:45 PM Flood 18.7 

1:10 PM Flood 
3:45 PM Hi gh 

7:45 AM Low 3.8 

7:20 AM High 
3:30 PM Flood 4.5 

. 
9:20 AM High 

8:15 AM Flood 
2:15 PM Ebb 
2:25 PM Ebb 

Ground s u r f  ace e l e v a t i o n  
Bottom o f  w e l l  e l e v a t i o n  



The 

Landf il 

c o l l e c t  

The groundwater i n  areas c l o s e  t o  t h e  bay i s  o f t e n  w i t h i n  j u s t  two or  t h ree  

f e e t  o f  t h e  sur face.  The groundwater moves i n  a  westward d i r e c t i o n  and 

d ischarges i n t o  Narraganset t  Bay. This  f a c t o r  and the  h i s t o r y  o f  waste 

d e p o s i t i o n  i n t o  t h e  l ow- l y ing  coas ta l  area i n d i c a t e  t h a t  t he  hydrogeology o f  the  

s i t e  i s  cha rac te r i zed  by groundwater movement through t h e  waste depos i ts  i n  a  

general  east  t o  west d i r e c t i o n .  This  was conf irmed by t h e  da ta  i n  Table 9 

showing water e l e v a t i o n s  i n  t h e  mon i to r i ng  we l ls ,  w i t h  a  s i g n i f i c a n t  g rad ien t  

toward t h e  Bay. Some d e v i a t i o n s  f rom t h i s  general p a t t e r n  may be present  due t o  

t h e  non-homogeneous nature  o f  t h e  deposi ts .  The groundwater i s  no t  being 

u t i l i z e d  a t  NETC. Any w e l l s  i n  t h e  area are upgradient  from the  s i t e  and beyond 

i t s  in f luence.  

4. McAll i s t e r  P o i n t  Land f i  11 Samples - V e r i f i c a t i o n  Step 

samples c o l l e c t e d  i n  t h e  v e r i f i c a t i o n  step at the  M c A l l i s t e r  Po in t  

1  ( S i t e  No. 01) are l i s t e d  i n  Table 10. The l o c a t i o n s  o f  the  sample 

No. 3. The p r i n c i p a l  areas o f  i n t e r e s t  i o n  p o i n t s  are shown on F igu re  

f o r  purposes o f  t h e  sampling program 

a. The marine environment a t  and 

b. The sur face s o i l s  on t h e  s i t e  

i n  t h e  v e r i f i c a t  

near t h e  shore1 

i o n  s tep  were: 

i n e  o f  the  l a n d f i l l .  

c. The leachate  d ischarges f rom t h e  s i t e .  

The s h o r e l i n e  i s  almost 2000 fee t  long f a c i n g  the  East Passage o f  

Narraganset t  Bay. The l a n d f i l l  i s  covered w i t h  s o i l  but  there  are some exposed 

r e f u i e  depos i ts  on the  face o f  t he  l a n d f i  11 along the  Bay. The s h o r e l i n e  i s  

va r i ab le ,  rang inq  f rom s h e l l  and cobble beach areas t o  r i p - r a p ,  l a r g e  rocks and 

exposed bedrock. A s i g n i f i c a n t  length  of t he  beach has sca t te red  depos i ts  o f  

m e t a l l i c  waste ma te r ia l s .  

A l l  f i v e  sediment samples ( S t a t i o n  Nos. 09 t o  13) were c o l l e c t e d  about 25 

f e e t  o f f - s h o r e  i n  one t o  t h r e e  f e e t  of water. A l l  samp 

sediments (0  t o  4 inches deep). The depos i ts  were very  

sediment were d i f f i c u l t  t o  ob ta in .  

F-5 
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NO. - 

8600 
8601 
8602 
8603 
8604 
8605 
8606 
8607 
8608 
8609 
8610 
8611 

8612 
8613 
8614 
8615 
8616 
86 17 
8618 
8619 
8620 
8621 
8622 
8623 
8624 
8 6 25 
8626 
8627 
8628 
8629 
8630 
8631 

8632 
8633 
8634 
8635 
8636 
8637 

STA 

TABLE 10 
SAMPLES COLLECTED - VERIFICATION STEP 

SITE NO. 0 1  - McALLISTER POINT LANDFILL 

TYPE DATEIT IME 

Soi 1 
Soi 1 
Soi 1 
Soi 1 
Soi 1 
Soi 1 
Soi 1 
Soi 1 
Soi 1 
Soi 1 
Soi 1 
Soi 1 

Leachate-Wet Weather 
Leachate-Wet Weather 
Leachate-Wet Weather 
Leachate-Wet Weather 
Leachate-Wet Weather 
Leachate-Wet Weather 
Leachate-Wet Weather 
Leachate-Wet Weather 
Leachate-Wet Weather 
Leachate-Wet Weather 
Mussel s 
Mussels 
Mussel s 
Mussels 
Mussels 
Sediment (0-4) 
Sediment (0-4) 
Sediment (0-4) 
Sediment (0-4) 
Sediment (0-4) 

Mussels 
Leachate-Dry Weather 
Leachate-Dry Weather 
Leachate-Dry Weather 
Leachate-Dry Weather 
Leachate-Dry Weather 

11-28-83 
2:55 P.M. 
2:55 
3: 00 
3:OO 
3: 05 
3: 05 
3: 10 
3: 10 
3: 15 
3: 15 
3: 20 
3: 20 

11-29-83 
10:OO A.M. 
10 : 00 
10 : 00 
10 : 00 
10 : 00 
10:30 , 

10: 30 
10 : 30 
10 : 30 
10 : 30 
10 : 00 
10: 00 
10: 30 
11 : 00 
11:30 
10: 15 
10: 30 
10:45 
11:oo 
11:15 
11-30-83 

9:30 A.M. 
9: 30 
9: 30 
9: 30 
9: 30 
9:30 

ANALYSIS FOR 

PP-Vol. Org. 
PP-Acid & BIN Ext. 
PP-Met a1 s t  
PP-CN 
PP-Phenol s 
PP-Vol. Org. 
PP-Acid & BIN Ext. 
PP-Met a1 s t  
PP-CN 
PP-Phenols 
PCB, Meta ls  
PCB, Meta ls  
PCB, Meta ls  
PCB, Meta ls  
t t 
PCB, Meta ls  
PCB, Meta ls  , 

PCB, Meta ls  
PCB, Meta ls  
PCB, Meta ls  

t t 
PP-Vol. Org. 
PP-Acid & BIN Ext. 
PP-Met a1 s t  
PP-CN 
PP-Phenol s 

*Composi t e d  i n  equal p ropo r t i ons  and analyzed f o r  p r i o r i t y  po l  l u t a n t s  
( v o l a t i l e  o rgan ics  o n l y )  

**Composi t e d  i n  equal p ropo r t i ons  and analyzed f o r  p r i o r i t y  po l  1 u t a n t s  (a1 1 
except  v o l a t i l e  o rgan i cs )  

tMe ta l s  = C r ,  Cd, Pb, As, Hg, Se, Ag, Cu, Ba, N i ,  Be, Sb, Sn 
t tsamples  combined and analyzed f o r  PCB, Meta ls  

NOTE: PP s i g n i f i e s  p r i o r i t y  p o l l u t a n t s  



A l l  mussel samples were c o l l e c t e d  i n  t h e  i n t e r t i d a l  zone shoreward o f  t h e  

sediment sampl ing p o i n t s  ( S t a t i o n  Nos. 09 t o  13) .  

S o i l  samples were c o l l e c t e d  a t  s i x  s t a t i o n s  (Nos. 0 1  t o  06) d i s t r i b u t e d  

The p o i n t s  were 

l e s  were compos 

a long  t h e  approx imate no r th - sou th  c e n t r a l  a x i s  o f  t h e  s i t e .  

s e l e c t e d  a t  p laces  where v e g e t a t i o n  was absent. The s i x  samp 

i n  t h e  l a b o r a t o r y  f o r  p r i o r i t y  p o l l u t a n t  examinat ion. 

i t e d  

The two observab le  l eacha te  d ischarges ( S t a t i o n  Nos. 07 and 08)  were sampled 

a  i n  wet weather immed ia te ly  f o l l o w i n g  a  p e r i o d  o f  heavy r a i n f a l l .  I n  a d d i t i o n ,  

sample o f  t h e  s o u t h e r l y  l eacha te  d ischarge  ( S t a t i o n  08)  was repea ted  i n  d r y  

weather. 

5 .  A n a l y t i c a l  Data on Samples C o l l e c t e d  - V e r i f i c a t i o n  Step 

The samples c o l l e c t e d  a t  t h e  M c A l l i s t e r  P o i n t  L a n d f i l l  are summarized i n  

Tab le  10 as p r e v i o u s l y  discussed. The analyses were conducted f o r  t h e  

parameters i n d i c a t e d  i n  Tab le  10 and t h e  d e t a i l e d  l a b o r a t o r y  r e p o r t s  on t h e  

an a  

Tab 

s o i  

l y s e s  a re  i n c l u d e d  i n  Appendix C. A summary o f  these  r e s u l t s  i s  presented i n  

l e  11 f o r  t h e  sediment and mussel samples and i n  Tables 12 and 13 f o r  t h e  

1  and l eacha te  samples. 

6. E v a l u a t i o n  o f  A v a i l a b l e  Data - V e r i f i c a t i o n  Step 

The a n a l y t i c a l  d a t a  on samples c o l l e c t e d  i n d i c a t e  t h a t  me ta l s  are 

accumula t ing  i n  sediments and mussels near t h e  M c A l l i s t e r  P o i n t  L a n d f i l l .  

judgment i s  based on comparison of t h e  v e r i f i c a t i o n  s t e p  samp 

d a t a  w i t h  t h e  c o n t r o l  s t a t i o n  da ta  (see  Table 11) .  

l i n g  and ana 

Th i s  

l y t i c a l  

The sur face  

s i g n i f i c a n t l y  h  

S t a t i o n  Nos. 12 

1 ayer  o f  sediment a t  a l l  f i v e  sampl ing p o i n t s  e x h i b i t e d  

i g h  va lues o f  lead  and copper; t hese  were e s p e c i a l l y  h i g h  a t  

and 13 which were c l o s e s t  t o  t h e  l a r g e r  of t h e  two observed 

l e a c h a t e  d ischarges  ( S t a t i o n  No. 08) .  I n  add i t i on ,  h i g h  va lues o f  n i c k e l  were 

e v i d e n t  a t  some o f  t h e  s t a t i o n s ,  most n o t a b l y  S t a t i o n  Nos. 12 and 13. S l i g h t l y  
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Substrates 
and 

Parameters 
- - 

SEDIMENT*: 
r 

Chromi urn 
C admi urn 
Lead 
Arsen ic  

Mercury 
Sel e n i  urn 
S i  1 ver  
Copper 
B a r i  urn 

N icke l  
Be ry l  1 i urn 
A n t i  mony 
T i  n 

MUSSELS : 
r 

Chromi urn 
Cadmi urn 
Lead 
Arsenic 

Mercury 
Selenium 
S i  l v e r  
Copper 
Bar i urn 

N i c k e l  
Be ry l  1 i urn 
Antimony 
T i  n 

TABLE 11 
SUMMARY OF SEDIMENT AND MUSSEL SAMPLE ANALYTICAL DATA 

t NO. 01  - McALL1Sf-ER POINT L A m t l L L  NOV., 1983) 
( A l l  r e s u l t s  i n  ppm - d r y  weight b:sis) 

S i t e  S p e c i f i c  S t a t i o n  Numbers 
09 10 1 1  19 13 

*A1 1 sediment da ta  i s  f o r  t h e  s u r f  ace 
sediments a t  0 t o  4 - inch  depth. 

Cont ro l  S t a t i o n  
Numbers 

N 1  N2 



TABLE 12 
SUMMARY OF ORGANICS AND P E S T I m I O R I T Y  POLLUTANT ANALYTICAL 

DATA ON SOILS AND LtACHAlt 
SITE NO. 0 1  - McALLISTtR POINT LANDFILL (NOV., 1983) 

( A l l  r e s u l t s  i n  i n  u g / l  except s o i l s  i n  ppm (ug/kg) d r y  weight bas i s )  

. S t a t i o n  Numbers and Sample Types 
0 1  t o  06 07 08 08 

Par m e t e r  

VOLATILE ORGANICS 
A c r o l e i n  
A c r y l o n i t r i  l e  
E thy l  benzene 
To 1 uene 
A1 1 Other Vo la t  

Organics 
i l e  

BASE NEUTRAL EXTRACTABLE 
ORGAN I CS 

Benzo(GH1) Pery l  ene 
D i  benzo(A,H)Anthracene 
Indeno(l,2,3-CD)Pyrene 
A11 Other Base Neu t ra l  

E x t r a c t a b l e  Organics 

ACID EXTRACTABLE 
ORGANICS 

4,6-Dini t ro -0-Creso l  
2,4-Dini trophenol 
A l l  Other Ac id  E x t r a c t a b l e  

Organics 

PESTICIDES 

Soi 1 
Compos i t e 

Sample 

< l o  
< l o  
<5 
<5 

<5 

<I. 25 
<l.X 
<I. 25 

<0.5 

d 2 . 5  
42 .5  

<I. 25 

< O m  5 

Leachate 
Wet 

Weather 

4 0 0  
<loo 
30 
26 

<10 

<25 
<25 
<25 

< l o  

<250 
<250 

<25 

< l o  

Leachate 
Wet 

Weather 

<loo 
<I00 
< l o  
<10 

<10 

<25 
<25 
<25 

< lo  

<250 
<250 

<25 

< lo  

Leachate 
D r  Y 

Weather 

<loo 
<loo 
< lo  
< l o  

< l o  

<25 
<25 
<25 

< lo  

<250 
<250 

<25 

< l o  



TABLE 13 
SUMMARY OF PCB, METALS, CYANIDE AND PHENOL PRIORITY POLLUTANT 

ANALYTICAL DATA ON SOILS AND LEACHATE 
SITE NO. 01  - McALLISTER POINT LANDFILL (NOV., 1983) 

(A1 1 r e s u l t s  i n  i n  mgl l  except so i  1s i n  ppm d ry  weight basis)  

S ta t ion  Numbers and Sample Types 
0 1  t o  06 0 7 08 08 

Parameter 

PCB ' s 

Ant i mony 

Arsenic 

Bery l  1 i um 

C admi um 

Chromi um 

Copper 

Lead 

Mercury 

Nicke l  

Selenium 

S i  l v e r  

Thal l ium 

Zinc 

Cyan i des 

Phenol s 

Chlor ides 

Soi 1 
Composite 

Sample 

<0.5 

<0.5 

<om2 

<O .O5 

< O m  05 

7.3 

13.5 

9.0 

<0.02 

20.5 

<om2 

<0.5 

<0.1 

0.3 

0.047 

0.027 

Leachate 
Wet 

Weat her 

<0.010 

<0.050 

<0.002 

<O. 004 

0.028 

<o. 020 

<o. 020 

<O .040 

<o .0002 

<o. 020 

<o . 002 

<O. 05 

<om01 

<0.01 

0.017 

0.006 

Leachate 
Wet 

Weather 

<om010 

<0.050 

<o . 002 

<O. 004 

0.058 

0.028 

<o ,020 

<O . 040 

<o . 0002 

<0.072 

<o. 002 

(0 -05 

<0.01 

<0.01 

0.876 

0.016 

15,500 

Leachate 
Dry 

Weat her 



el  ev at  

c omp ar 

No PCB 

S 1 

d valu 

son t o  

cont am 

the 

i nat 

es of chromium were also found at S 

control s ta t ions)  b u t  these do 

ion was found in any of the sed 

g h t  ly elevated copper concentrat ions were 

ta t ion  Nos. 1 2  and 13 (by 

not appear to be s ignif icant .  

iment samples. 

found in mussels at  Station 

Nos. 11, 1 2  and 13 by comparison to  the controls. These do not appear to  be 

s igni f icant ly  high, however. No other metals were found in the mussel samples. 

The PCB levels in mussels were the same as those found in the controls. See 

Section D fo r  additional evaluation of analytical data on mussels. 

The p r io r i ty  pollutant examinations of the leachate samples indicated a1 1 

lutants  to be below detection l imits except for cer tain metals, 

phenols. Low concentrations of ethylbenzene and toluene were found 

p r io r i ty  pol 

cyanides and 

in one leach ate  sample. Tests for  chlorides on leachate at Stat  

brackish charac ter i s t ics ;  i t  appears that  bay water enters the f 

ion 08 indicate 

i l l  and 

discharges at Station 08 on each t idal  cycle. 

The p r io r i ty  pollutant examination of the composite soi l  sample 

s igni f icant ly  high values. Except for  chromium, copper, lead, nicke 

a l l  p r io r i ty  pollutants in s o i l s  were below ,detection l imits.  

7. Locat ion of Suspected Contaminant Sources - Verification Step 

indicated no 

1 and zinc, 

The sediment samples seem to indicate that cer tain metals are accumulating 

i n  the v i c in i ty  of Station Nos. 1 2  and 13 near the south. end of the landf i l l .  

The pollutants are not being concentrated by the mussels to  the same extent,  

although the copper concentrations in the mussels were substant ial ly  higher near 

the south end of the landf i l l  than at other s ta t ions further north or at the 

control s ta t ions.  There i s  no s ignif icant  accumulation of metals in the so i l  

cover. 

The data seems to indicate that  the landfi l l  has caused or i s  continuing to 

cause metal deposition near Station Nos. 12 and 13. Although the leachate 

F-11  



TABLE 14 
SAMPLES C O L L E C T E D ~ C T E R I Z A T I O N  STEP 

SITE NO. 0 1  - McALLISTER POINT LANDFILL 

ANALYSIS FOR* NO. - TYPE 

2959 20 Sediment (0 -4 )  9:20 AM Meta ls ,  EP Toxic  Metals,  
Cyani de 

2960 18 Sediment (0-4)  9: 30 Metals,  EP Toxic Meta ls ,  
Cyan i de 

2961 15 Sediment (0 -4 )  9:40 Metals,  EP Toxic  Metals,  
Cyanide 

2962 16 Sediment (0-4)  9:50 Metals,  EP Toxic  Metals,  
Cyan i de 

2963 19 Sediment (0-4) 10 : 00 Metals,  EP Toxic  Metals,  
Cyan i de 

2964 17 Sediment (0 -4 )  10 : 20 

2965 14 Sediment (0 -4 )  10 : 30 

2976 14 Mussel s 
2977 13 Flussel s 
2978 12 Mussels 

6797 21 Groundwater 12:50 PM 
6798 21 Groundwater 12:50 
6799 21 Groundwater 12 : 50 
6800 2 2 Groundwater 12: 15 
6801 2 2 Groundwater 12: 15 

6802 2 2 Groundwater 12: 15 
6803 2 3 Groundwater 3: 25 
6804 2 3 Groundwater 3: 25 
6805 2 3 Groundwater 3: 25 

6843 23 Groundwater 1:50 PM 
6844 2 3 Groundwater 1:50 
6845 2 3 Groundwater 1:50 
6850 22 Groundwater 4: 50 
6851 2 2 Groundwater 4: 50 

6852 2 2 Groundwater 4: 50 

6853 21 Groundwater 9:45 AM 
6854 21  Groundwater 9:45 
6855 2 1 Groundwater 9:45 

* Me ta l s  = Lead, copper, chromium, n i c k e l  
F- 12 

Meta ls ,  EP Toxic  Meta ls ,  
Cyan i de 
Meta ls ,  EP Toxic  Metals,  
Cyanide 
Met a1 s 
Met a1 s 
Met a1 s 

Cyanide 
Met a1 s 
pH, Ch lo r i des  
Cyan i de 
Met a1 s 

pH, Ch lo r i des  
Cyani de 
Meta l  s 
pH, Ch lo r i des  

Cyan i de 
Met a1 s 
pH, Ch lo r i des  
Cyan i de 
Met a1 s 

pH, Ch lo r i des  

Cyan i de 
Met a1 s 
pH, Ch lo r i des  



NO. 

TABLE 14(Cont ' d )  
SAMPLES COLLECTED - CHARACTERIZATION STEP 

SITE NO. 0 1  - McALLISTER POINT LANDFILL 

TYPE - 

Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 

Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 

Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 

Groundwater 

Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 

Groundwater 
Groundwater 
Groundwater 

Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 

Groundwater 
Groundwater 
Groundwater 
Groundwater 

ANALYSIS FOR* 

Cyan i de 
PP, Meta ls  
pH, Ch lo r i des  
PP - Vol. o rgan i cs  
PP - Vol. o rgan i cs  

PP - AcidIBN 
PP - AcidIBN 
Pheno 1 s 
Cyan i de 
PP, Meta ls  

pH, Ch lo r i des  
PP - Vol. o rgan ics  
PP - Vol. o rgan i cs  
PP - AcidIBN 
PP - Acid/BN 

Phenol s 

Cyan i de 
PP, Meta ls  
pH, Ch lo r i des  
PP - Vol . o rgan i cs  
PP - Vol. o rgan i cs  

PP - Acid/BN 
PP - Ac i  d/BN 
Phenols 

Cyan i de 
Met a1 s 
pH, Ch lo r i des  
Cyan i de 
Met a1 s 

pH, Ch lo r i des  
Cyan i de 
Met a1 s 
pH, Ch lo r i des  

* Me ta l s  = Lead, copper, chromium, n i c k e l  (when preceded by  PP, t h e  meta ls  
i n c l u d e  a1 1 13 p r i o r i t y  p o l l u t a n t  me ta l s )  

PP = P r i o r i t y  P o l l u t a n t s  
F-13 



d i scha rge  a t  S t a t i o n  No. 08 i s  suspect as a  source because o f  i t s  p r o x i m i t y  t o  

S t a t i o n  Nos. 12 and 13 t h e  l eacha te  samples d i d  n o t  e x h i b i t  h i g h  concen t ra t i ons  

o f  contaminants.  

8. McAl l  i s t e r  P o i n t  L a n d f i l l  Samples C o l l e c t e d  - C h a r a c t e r i z a t i o n  Step 

The samples c o l l e c t e d  i n  t h e  c h a r a c t e r i z a t i o n  s t e p  a t  t h e  M c A l l i s t e r  P o i n t  

L a n d f i l l  ( S i t e  No. 01)  a r e  l i s t e d  i n  Tab le  14. The genera l  l o c a t i o n s  o f  t h e  

sample c o l l e c t i o n  p o i n t s  are shown on F i g u r e  No. 4. The d a t a  e s t a b l i s h i n g  t h e  

l o c a t i o n  of each s t a t i o n  i s  presented i n  Appendix E. The p r i n c i p a l  areas o f  

i n t e r e s t  f o r  purposes o f  t h e  sampl ing program i n  t h e  c h a r a c t e r i z a t i o n  s tep  were: 

a. Repeat v e r i f i c a t i o n  s t e p  mussel sampl ing a t  S t a t i o n s  12 and 13 and 

ex tend  mussel sampl ing south t o  S t a t i o n  14 a long  t h e  shorel i 'ne.  

b.  Extend sediment sampl ing south a long t h e  s h o r e l i n e  t o  S t a t i o n  14 and 01 

i n t o  t h e  Bay a t  S t a t i o n s  15 t o  10. 

c. Obta in  a  s e r i e s  o f  groundwater samples a t  upgrad ien t  w e l l  23 and 

downgradient w e l l s  2 1  and 22. 

The sediment sample a t  S t a t i o n  No. 14 was c o l l e c t e d  50 f e e t  o f f - s h o r e  i n  

t h r e e  t o  f i v e  f e e t  o f  water. The o t h e r  s i x  samples ( S t a t i o n  Nos. 15 t o  20) were 

c o l l e c t e d  i n  t e n  t o  twen ty  f e e t  o f  water. A l l  samples were s u r f a c e  sediments (0  

t o  4  inches  deep). The d e p o s i t s  were v e r y  s tony  and samples o f  sediment were 

d i f f i c u l t  t o  ob ta i n .  

A l l  mussel samples were c o l l e c t e d  i n  t h e  i n t e r t i d a l  zone a t  S t a t i o n  Nos. 12 

and 13. 

M o n i t o r i n g  w e l l s  were i n s t a l l e d  as p r e v i o u s l y  discussed. 

9. A n a l y t i c a l  Data on Samples C o l l e c t e d  - C h a r a c t e r i z a t i o n  Step 

The samples c o l l e c t e d  a t  t h e  M c A l l i s t e r  P o i n t  L a n d f i l l  were analyzed f o r  t h e  

parameters i n d i c a t e d  i n  Tab le  14 and t h e  d e t a i l e d  l a b o r a t o r y  r e p o r t s  on t h e  

analyses a re  i n c l u d e d  i n  Appendix C. A  summary o f  these  r e s u l t s  i s  presented i n  

F- 14 
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TABLE 15 

SUMMARY OF SEDIMENT SAMPLE ANALYTICAL DATA 
SITE NO. 0 1  - McALLISltR POINT LANDtILL (Sept., 1984) 

( R e s u l t s  i n  ppm - d r y  weight  b a s i s  except  EP t o x i c  l eacha te  i n  m g l l )  

S t  a t  i on Lead* Copper* Chromi um* N i c k e l  Cyan i de 
No. (To t  a1 ) ( T o t a l  ) ( T o t  a1 ) T o t  a1 t P  Tox. ( T o t a l  ) 

12** 900 1,455 17.5 64 - - 
13** 327 655 14.8 55.5 - - 
14 26 7 890 22.0 86.6 <O. 20 <0.005 
15 78.2 63.4 14.3 20.3 <O. 20 <O. 005 
16 44.0 33.2 12.7 17.2 0.35 (0.005 
17*** 21.5 20.8 8.7 11.5 0.71 <O. 005 

17 (Dup.) 30.8 27.9 12.5 14.2 0.66 (0.005 

* The EP t o x i c  va lues  f o r  these  me ta l s  were l e s s  than t h e  f o l l o w i n g  va lues 
f o r  S t a t i o n s  14 t o  20: 

Lead - EP t o x i c  l eacha te  (0.2 mg/ l  
Copper - E P  t o x i c  l eacha te  <0.20 mg/ l  
Chromium - EP t o x i c  l eacha te  <0.10 mg/l 

** Data f o r  S t a t i o n s  12 and 13 and f o r  t h e  c o n t r o l  s t a t i o n s  i s  f r om t h e  
v e r i f i c a t i o n  s tep.  

*** The va r i ances  i n  Pb, Cu and C r  between t h e  d u p l i c a t e s  occur red  even 
though t h e  sample was w e l l  mixed b e f o r e  removing t h e  two a l i q u o t s ;  
s i n c e  t h e  QA/QC program i n d i c a t e d  v e r y  good recove ry  of those meta ls  
f r o m  sediments, t h e  v a r i  ances are a t t r i b u t e d  t o  t h e  non-homogeneous 
n a t u r e  o f  t h e  sediment. F u r t h e r  d i s c u s s i o n  on t h i s  i s  presented i n  
Appendix B. 



TABLE 16 

SUMMARY OF MUSSEL SAMPLE ANALYTICAL DATA 
SITE NO. 0 1  - McALLISTER POINT LANDFILL ( S e ~ t . .  1984) 

(A1 1 

St a t  i on 
No. 

12 

13 

14 

N- 1 

N-2 

N-2 (DuP.) 

r e s u l t s  i n  ppm - d r y  weight b a s i s )  

Lead - Copper Chromi um N icke l  

19.9 20.6 3.5 6.6 

7.5 9.2 1.0 4.0 

19.7 14.1 1.4 4.4 

4.9 6.8 1.1 4.9 

3.8 8.2 2.8 5.1 

5.2 5.4 1.4 4.9 



TABLE 17 

SUMMARY OF ROUTINE GROUNDWATER SAMPLE 
ANALYTICAL DATA 

SITE NO. 0 1  - McALLISTER ~ ( N o v . ,  1984 t o  Jan., 1985) 

( A l l  r e s u l t s  i n  mg/ l ,  except pH) 

S t a t i o n  
No. e 
Date 

Sta. 21  

11-20-84 
12-18-84 

1-07-85 
1-28-85 

Sta. 22 

11-20-84 
12-17-84 

1-08-85 
1-28-85 

Sta. 23 

11-20-84 
12-17-84 

1-07-85 
1-28-85 



TABLE 18 

SUMMARY OF ORGANICS,  PESTICIDES, AND PCB PRIORITY POLLUTANT ANALYTICAL 
DATA ON GROUNDWATER 

( A l l  r e s u l t s  i n  u g / l )  

Par m e t e r  

VOLATILE ORGANICS 
Ac ro l  e i  n  
A c r y l o n i t r i l e  
A1 1 o the r  v o l a t i l e  o rgan ics  

S t a t i o n  
No. 21 

BASE NEUTRAL EXTRACTABLE ORGANICS 
B u t y l  benzyl ph tha l  a t e  (10 
B i  s  ( 2 - e t h y l  hexyl ) ph tha l  a te  17 
D i  - n -oc ty l  ph tha l  a te  19 
A1 1 o the r  base n e u t r a l  e x t r a c t a b l e  organics (10 

A C I D  EXTRACTABLE ORGANICS 
4,6-Din i t ro-0-Cresol  <250 
2,4-Di n i  t ropheno l  <250 
A l l  o the r  ac id  e x t r a c t a b l e  organics <25 

PESTICIDES 
A1 pha BHC 
Beta BHC 
Gamma BHC 
D e l t a  BHC 
Heptachlor  

A l d r i n  
4,4' DDE 
D i e l d r i n  
4,4' DDD 
Endr i  n  A1 dehyde 

4,4' DDT 
Chlordane 
Endosulfan I 
Endosul f an I I 
Endosulf  an S u l f a t e  

Endr i  n  
Heptachlor Epoxide 
Toxaphene 
PCB (seven forms) 

S t  a t  i o n  
No. 22 

< loo 
< loo  
< l o  

< l o  
64 
6 2 

< l o  

<250 
<250 

<25 

<O. 005 
<O. 005 
<O. 005 
<O ,005 
<O. 005 

0.015 
<o. 005 
<O. 005 
<O. 005 
<0.01 

<O. 025 
<0.02 
<0.01 
<O. 005 
<O. 025 

<O. 005 
<O. 025 
<0.2 
<o. 2 

S t a t i o n  
No. 23 

<loo 
< loo  

< l o  

366 
93 1 
55 3 
< l o  

<250 
<250 

<25 

<O. 005 
<O. 005 
<O. 005 
<O. 005 
<O. 005 

<0.015 
<O. 005 
<O. 005 
<O. 005 
<0.01 

<O. 025 
<0.02 
a . 0 1  
<O. 005 
<O. 025 

<O. 005 
<0.025 
<0.2 
a. 2 



TABLE 19 

SUMMARY OF METALS, CYANIDE, AND PHENOL PRIORITY POLLUTANT 
A N A m A L  DATA ON G R O m W A i M  

SITE NO. 0 1  - McALLISTER POINT LANDFILL (Jan., 1985) 

Par m e t e r  

Antimony 
Arsenic 
Bery l  1 i urn 
Cadrni urn 
Chrorni urn 

Copper 
Lead 
Mercury 
N icke l  
Sel en i  urn 

S i  1 ver  
Thal 1 i urn 
Zinc 
Cyan i de 
Phenol s 

( A l l  r e s u l t s  i n  u g l l )  

S t  a t  i o n  S ta t  i o n  
No. 21 No. 22 

S t  a t  i on 
No. 23 

< loo  
< 2 

<10 
< 4 

<20 

<40 
<4O 

0.8 
<40 

< 2 

<40 
<loo 

8 2 
< 5 

7 



Table 15 f o r  t h e  sediment samples, Table 16 f o r  t h e  mussel samples, and i n  

Tables 17, 18, and 19 f o r  t h e  groundwater samples. 

10. Eva lua t i on  o f  A v a i l a b l e  Date - C h a r a c t e r i z a t i o n  Step 

The a n a l y t i c a l  da ta  on samples c o l l e c t e d  i n  t h e  v e r i f i c a t i o n  s tep  i n d i c a t e d  

t h a t  meta ls  have accumulated i n  sediments and mussels near t h e  McAl l  i s t e r  P o i n t  

L a n d f i l l .  For t h i s  reason, a d d i t i o n a l  sediment samples were c o l l e c t e d  f u r t h e r  

o f f - s h o r e  and a d d i t i o n a l  mussel samples were c o l l e c t e d  i n  t h e  i n t e r t i d a l  zone t o  

f u r t h e r  d e f i n e  t h e  ex ten t  o f  t h e  contaminat ion. I n  e v a l u a t i n g  t h e  

c h a r a c t e r i z a t i o n  s tep  data, c o n t r o l  da ta  c o l l e c t e d  i n  t h e  v e r i f i c a t i o n  s tep  i s  

used f o r  comparison w i t h  sediment sample da ta  bu t  new c o n t r o l  samples were 

c o l l e c t e d  f o r  comparison w i t h  mussel sample data. 

I n  genera l ,  t h e  o f f - s h o r e  sediments sampled i n  t h e  c h a r a c t e r i z a t i o n  s tep  

( S t a t i o n s  15 t o  20) were found t o  be l ess  contaminated than t h e  near-shore 

sediments ( S t a t i o n s  12 t o  14) sampled i n  t h e  c h a r a c t e r i z a t i o n  and v e r i f i c a t i o n  

steps. E leva ted  l e v e l s  o f  lead, copper, and n i c k e l  were found i n  sediments 

c l o s e  t o  shore ( S t a t i o n s  12, 13, and 14);  t h e  chromium concent ra t ions  a t  these 

s t a t i o n s  were o n l y  s l i g h t l y  above t h e  c o n t r o l  sample concent ra t ions .  Lead and 

copper are be ing  ass im i l a ted  by mussels at  r a t e s  h igher  than t h e  c o n t r o l s  a t  

S t a t i o n s  12 and 14 and t o  a  l esse r  degree, a t  S t a t i o n  13. 

The concen t ra t i ons  o f  lead, copper, chromium, and n i c k e l  i n  sediments 

decrease w i t h  increased d i s tance  from shore. S ta t i ons  17 t o  20 showed t h e  

lowest  range o f  concen t ra t i ons  w i t h  S ta t i ons  15 and 16 showing i n te rmed ia te  

values. The f o l l o w i n g  summarizes these f i n d i n g s :  



Range o f  Concentrat ions (ppm) i n  Sediments 
Lead Copper Chromi um Nicke l  

Near-shore samples 
( S t a t i o n s  12 t o  14) 267 - 900 655 - 1,455 14 - 22 55 - 87 

O f f  -shore 
( S t a t i o n s  15 and 16) 44 - 78 33 - 63 12 - 14 17 - 20 

Out t o  400' f rom shore 
( S t a t i o n s  17 t o  20) 21 - 35 17 - 21 9  - 17 11 - 18 

Con t ro l s  
( S t a t i o n s  N-1 and N-2) 7 -  28 10 - 18 8 - 12 11 - 21 

These data  i n d i c a t e  t h a t  lead and copper concent ra t ions  i n  sediments at 

S t a t i o n s  12 t o  16 are  s i g n i f i c a n t l y  h igher  than the  con t ro l s .  E levated n i c k e l  

concen t ra t i ons  are r e s t r i c t e d  t o  the  near-shore s t a t i o n s  (12 t o  14). None o f  

t h e  chromium concent ra t ions  i s  s i g n i f i c a n t l y  h igher  

f i n d i n g s  are cons i s ten t  w i t h  t h e  da ta  on mussels wh 

concen t ra t i ons  o f  lead, copper, and n i c k e l  i n  those 

sediments were h igh  i n  these metals.  

than t h e  c o n t r o l s .  These 

i c h  showed e levated 

l o c a t i o n s  where t h e  

Lead was found i n  mussels a t  S ta t i ons  12 t o  14 a t  l e v e l s  up t o  f o u r  t imes 

t h a t  found i n  c o n t r o l s ,  copper a t  two t o  t h r e e  times the  c o n t r o l s ,  chromium a t  

t h e  same l e v e l  as t h e  c o n t r o l s ,  and n i c k e l  a t  one t o  1.5 t imes t h e  con t ro l s .  

The sediment samples c o l l e c t e d  i n  t he  c h a r a c t e r i z a t i o n  step were analyzed 

determine EP t o x i c i t y  l e v e l s  i n  accordance w i t h  the  procedure us ing  ace t i c  ac 

i n  SW-846. This  was done t o  approximate how r e a d i l y  t he  metals  would be 

re leased f rom t h e  sediment. These t e s t s  i n d i c a t e d  t h a t  a  ve ry  low percentage o f  

t h e  t o t a l  meta ls  was l i b e r a t e d  i n t o  t h e  e x t r a c t .  Al though t h i s  procedure i s  no t  

pu rpo r ted  t o  be a  d i r e c t  measure o f  b i o l o g i c a l  a v a i l a b i l i t y  o f  the  metals,  i t  

should be po in ted  out  t h a t  Hels inger  (1975) used ace t i c  ac id  t o  es t imate  t h e  

exchangeable phase o f  contaminants i n  sediments. 

Four se ts  o f  samples were c o l l e c t e d  f rom t h e  th ree  mon i to r i ng  we1 1s 

( S t a t i o n s  21, 22, and 23). One se t  o f  samples was examined f o r  p r i o r i t y  

p o l l u t a n t s  and a l l  se ts  were t e s t e d  f o r  lead, copper, chromium, n i c k e l ,  pH 

value, cyanides, and ch lo r i des .  Samples from t h e  two w e l l s  loca ted  i n  t h e  
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1 andfill (Stations 21 and 22) showed concentrations of lead and copper 

significantly higher than in the upgradient well (Station 23). However, none of 

the concentrations at Stations 21 and 22 were exceedingly high by comparison to 

levels which might be a1 lowed in an industri a1 wastewater effluent discharge. 

There was also an indication of slightly elevated phenol concentrations. The 

results do not indicate that the landfill is a continuing major source of 

environmental contamination. This is shown in the following comparisons: 

We1 1 s downgradient We1 1 upgradient 
of landfill (Stations 21 and 221 of landfill (Station 23) 

Cyan i de <0.005 to 0.013 <0.005 to 0.009 
Lead <0.04 to1.58 <0.04 to 0.10 
Copper 0.07 to 1.04 <0.04 to 0.11 
Chromium <0.02 to 0.22 <0.02 to 0.09 
Nickel <0.04 to 0.30 <0.04 to 0.19 

PH 6.41 to7.01 5.84 to 6.18 
Chlorides 1.3 to795 1.6 to 3.8 
Phthal ates <10 to 64 366 to 931 
Mercury <0.0002 to 0.0007 0.0008 
Zinc 0.2 to 0.5 0.082 

Phenols 0.013 to 0.021 0.007 
A1 1 other priority pollutants None above detection limit 

The results on phthalates are unexpected since the upgradient we1 1 (No. 23) 

showed a much higher concentration than the downgradient wells. Although the 

monitoring well at Station No. 23 is located upgradient of the McAllister Point 

  and fill, it is located within 1000 feet of Tank Farm Five and at a lower 

elevation. Most of the Tank Farm Five site slopes to the north away from 

Station No. 23 and, furthermore, phthalates would not be expected to be present 

in contaminants from that site if, in fact, they have entered the groundwater. 

It is possible that phthalates may have been introduced from the we1 1 

construction materials but this is unlikely with threaded Type 1 PVC which is 

unplasticized and does not require the use of solvent welds for assembly and 

installation. 
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A l t h o u g h  the groundwater samples did not pinpoint the groundwater as a 

pathway for carrying contaminants into the Bay, i t  is  evident t h a t  contaminants 

have in the past, or are continuing to be released from the landfill because the 

sediment and mussel sampling d a t a  indicate elevated concentrations of some 

metals (lead and copper). The most likely pathway for this is ,  or was, the 

groundwater passing under or through the f i l l .  

12. Toxicity Data and Standards/Criteria for Contaminants Found 

The contaminants found in the environment near the McAllister Point Landfill 

include copper, lead, and nickel in mussels and i n  bottom sediments. Specific 

standards or cr i ter ia  for heavy metals i n  mussels and in marine sediments have 

not  been established. The assessment of the severity of the contamination 

detected i s ,  therefore, subjective and must be made by comparison t o  d a t a  on 

mussels and h sediments obtained a t  control stations. These comparisons have been 

presented previously; they indicate t h a t  mussels and sediments close to shore 

have been affected by copper, lead, and nickel. There are no established limits 

for concentrations of these metals in foods such as mussels. However, the 

levels found  in the mussels were, a t  most, four times the levels found i n  the 

controls. 

Toxicity d a t a  for the contaminants found was presented i n  Section J of the 

verificaton step report. Specific toxicity d a t a  is  related principally to water 

q u a l i t y ;  the more important cri teria relating t o  health effects and the marine 

environment are repeated here. 

( a )  Copper. 

Copper i s  required in animal metabolism. I t  i s  important i n  

invertebrate blood chemistry and for the synthesis of hemoglobin. In 

some invertebrate organisms a protein, hemocyanin, contains copper and 

serves as the oxygen-carrying mechanism in the blood. An overdose of 

ingested copper in mammals acts as an emetic. 
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Concentrat ions o f  copper found i n  n a t u r a l  waters are no t  known t o  

have an adverse e f f e c t  on humans. Prolonged o r a l  a d m i n i s t r a t i o n  o f  

excessive q u a n t i t i e s  o f  copper may r e s u l t  i n  l i v e r  damage, bu t  water 

supp l i es  seldom have s u f f i c i e n t  copper t o  e f f e c t  such damages. Young 

c h i  l d r e n  r e q u i r e  approximate ly  0.1 rnglday o f  copper f o r  normal growth 

and t h e  d a i l y  requi rement  f o r  adu l t s  was est imated t o  be about 2  mg/day 

(Sollman, 1957). Copper i n  excess o f  1 mg/l may impart  some t a s t e  t o  

water. The EPA recommends a  l i m i t  o f  1 mg/l copper i n  d r i n k i n g  water 

because o f  a p o s s i b l e  undes i rab le  tas te .  

Copper i s  p resent  i n  seawater a t  a  concen t ra t i on  o f  approximate ly  3 

u g / l  bu t  copper added t o  t h e  marine environment i s  r e a d i l y  p r e c i p i t a t e d  

i n  t h e  a l k a l i n e  and s a l i n e  environment. T o x i c i t y  of copper t o  f i s h e s  i n  

mar ine waters has no t  been studied, bu t  f o r  Nereis  v i rens ,  a  polychaete 

i nve r teb ra te ,  t h e  t o x i c  t h resho ld  f o r  copper was 100 u g / l  (Raymont and 

Shie lds,  1964). Copper i s  t o x i c  t o  oys te rs  a t  concent ra t ions  above 100 

ug / l  (Gal t s o f f  , 1932). Clendenni ng and North (1960) found i n h i b i t  i o n  o f  

photosynthesis  i n  t h e  g i a n t  ke lp,  Macrocyst is  p y r i f e r a ,  a t  copper 

concent ra t ions  o f  60 u g / l  . This commerci a1 l y  important  marine p l a n t  i s  

used f o r  several  i n d u s t r i  a1 processes and fo r  important  food add i t i ves .  

A d u l t  s o f t s h e l l  clams, Mya arenar ia,  were the  most s e n s i t i v e  marine 

macroorganisms t e s t e d  i n  s t a t i c  copper t o x i c i t y  bioassays. LCO, 

LC5(), and LClo0 values a f t e r  168 hours a t  30 0100 s a l i n i t y  and 

2 2 O ~  were 25, 35 and 50 u g / l  r espec t i ve l y .  At 1 7 O ~ ,  these 

values were 75, 86 and 100 ug/ l ,  r e s p e c t i v e l y ,  f o r  t h e  same t ime  period. 

Copper i s  s e l e c t i v e l y  concentrated over z i n c  by  adu l t  s o f t s h e l l  clams, 

Mya arenaria. Concentrat ions o f  g rea ter  than 20 u g / l  are f a t a l  a f t e r  

exposure f o r  severa l  weeks (P r ing le ,  e t  a l .  1968). The 9-day LC50 
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for  newly hatched Fundulus heteroclitus larvae was 160 ug/l (Gentle, 

1975). 

To protect marine aquatic l i f e ,  c r i t e r i a  of 4.0 ug/l as a 24-hour 

average, not to  exceed 23.0 ug/l at any time, are recommended. 

( b )  Lead 

As f a r  as i s  known, lead has no beneficial or desirable nutri t ional 

e f fec ts .  Lead i s  a toxic metal t h a t  tends t o  accumulate in the t issues 

of man and other animals. A1 though seldom seen in the adult population, 

i r revers ib le  damage to  the brain i s  a frequent resu l t  of lead 

intoxication in children. The major toxic e f fec ts  of lead include 

anemia, neurological dysfunction, and renal impairment. The most common 

symptoms of lead poisoning are 'anemia, severe intest inal  cramps, 

paralysis of nerves (par t icu lar ly  of the arms and legs) ,  loss of 

appetite,  and fat igue;  the symptoms usually develop slowly. High levels 

of exposure produce severe neurologic damage, often manifested by 

encephalopathy and convulsions; such cases frequently are f a t a l .  Lead 

i s  strongly suspected of producing subtle e f fec ts  ( i  .e., e f fec ts  due t o  

low level or long term exposures insufficient to produce overt symptoms) 

such as impaired neurologic and motor development and renal damage in 

chi ldren ( E P A ,  1973). Subclinical lead ef fec ts  are d i s t inc t  from those 

of residual damage following lead intoxication. 

There is  no question that some marine organisms can concentrate the 

lead present in seawater. Wilder (1952) reported lobster dying i n  6 to  

20 days when held in lead-lined tanks. Calabrese, e t  al .  (1973) found a 

48-hour LC50 Of 1.730 ug/l and a 48-hour LC50 of 2,450 ug/l for  

oyster,  Crassostrea virginica,  eggs. The remarkable abi 1 i t y  of the 

eastern oyster,  Crassostrea virginica,  t o  concentrate lead was 
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demonstrated (P r ing le ,  e t  a l .  1968) by  exposing them t o  f l o w i n g  seawater 

c o n t a i n i n g  lead concent ra t ions  o f  25 u g l l ,  50 u g l l ,  100 u g l l  and 200 

u g l l ;  a f t e r  49 days, t h e  t o t a l  accumulation o f  lead amounted t o  17, 35, 

75 and 200 ppm (wet weight) ,  r espec t i ve l y ,  and those oys ters  exposed t o  

t h e  two h ighes t  l ead  l eve l s ,  upon gross examination, showed cons iderab le  

a t rophy  and d i f f u s i o n  o f  t h e  gonadal t i ssue,  edema, and l ess  d i s t i n c t i o n  

o f  hepatopancreas and mant 1 e edge. 

Nor th  and Clendenning (1958) repo r ted  t h a t  lead n i t r a t e  a t  4.1 m g l l  

o f  l ead  showed no d e l e t e r i o u s  e f f e c t  on t h e  photosynthesis  r a t e  i n  ke lp,  

Macrosyst is  p y r i f e r a ,  exposed f o r  4 days. The EPA has suggested marine 

aquat ic  c r i t e r i o n  f o r  acute and chron ic  t o x i c i t y  o f  668 u g / l  and 25 

ug/ l ,  r espec t i ve l y .  These l e v e l s  would be lower fo r  more s e n s i t i v e  

species which have no t  been tested. 

( c )  N icke l .  

N icke l  i s  considered t o  be r e l a t i v e l y  nontox ic  t o  man (Schroeder, e t  

a l .  1961) and a l i m i t  f o r  n i c k e l  i s  no t  inc luded i n  t h e  EPA Nat iona l  

Pr imary D r i n k i n g  Water Regulat ions. However, t o  p r o t e c t  human hea l th ,  a 

c r i t e r i o n  o f  13.4 u g / l  i s  recommended. The t o x i c i t y  o f  n i c k e l  t o  

aquat ic  l i f e ,  as repo r ted  b y  McKee and Wolf (1963), i n d i c a t e s  to le rances 

t h a t  va ry  w ide l y  and t h a t  are i n f l uenced  by species, pH, synerges t ic  

e f f e c t s ,  and o the r  f ac to rs .  

Cal abrese, e t  a1 . (1973) repo r ted  a 48-hour LC50 o f  1,180 u g / l  

f o r  American o y s t e r  embryos, Crassostrea v i r g i n i c a ,  and 310 u g / l  f o r  

embryos of t h e  hard  she1 1 clam, Mercenari a  mercenari a  (Cal abrese and 

Nelson, 1974). Jones (1939) repo r ted  a 96-hour LC50 o f  800 u g / l  f o r  

t h e  euryhal  i n e  s t i ck leback ,  Gasterosteus aculeatus. G e n t i l e  (1975) 

found t h a t  t h e  96-hour LC50 f o r  t h e  marine copepod, A c a r t i a  tonsa, 
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was 625 ug/ l .  To p r o t e c t  marine aquat ic  l i f e ,  t h e  c r i t e r i o n  are: 7.1 

u g l l  as a 24-hour average never t o  exceed 140 mg l l .  

Based on t h e  above d iscussions on t o x i c  e f f e c t s ,  t h e  contaminants of 

g r e a t e s t  concern i n  t h e  marine environment are (1) lead, because o f  the  known 

harmful  e f f e c t s  on marine b i o t a  and humans, and (2)  copper, because o f  t o x i c  

e f f e c t s  on mar ine b io ta .  There i s  v e r y  l i t t l e  da ta  a v a i l a b l e  on "unacceptable" 

o r  "harmful " concent ra t ions  o f  copper o r  lead i n  mussels and sediments. One 

example of such da ta  i s  by  E i s l e r  (1979), who summarized data  on copper 

accumulat ions i n  marine b i o t a ;  s u r v i v a l  o f  M. e d u l i s  was s a t i s f a c t o r y  i n  waters - 

c o n t a i n i n g  0.025 - 0.027 ppm copper w i t h  29 - 60 ppm copper i n  t he  mussels ( d r y  

weight  bas is ) .  The concent ra t ions  o f  lead and copper i n  mussels used f o r  food 

a re  no t  regu la ted  so t h e r e  are no standards f o r  judg ing  s u i t a b i l i t y  o f  mussels 

f o r  food except t o  say t h a t  i n g e s t i o n  o f  lead f rom any source i s  t o  be avoided. 

Lead and copper i n  sediments are a lso  o f  concern because t h e  metals  could be 

t r a n s f e r r e d  t o  t h e  food cha in  by  var ious  paths. However, t he  m o b i l i z a t i o n  o f  

contaminants f rom sediments t o  marine b i o t a  o r  t o  t he  food cha in  i s  'not we l l  

understood o r  documented. The re lease  o f  contaminants f rom sediments i s  w ide l y  

v a r i a b l e  depending on s i t e  cond i t i ons  and on a m u l t i p l i c i t y  o f  phys ica l ,  

chemical and b i o l o g i c a l  f a c t o r s .  Most da ta  on these quest ions have evolved f rom 

s t u d i e s  o f  m in ing  opera t ions  and dredging o f  r i v e r s  and harbors. I n  e v a l u a t i n g  

sediments, t h e  Rhode I s l a n d  Department o f  Environmental Management uses 

g u i d e l i n e s  developed b y  t h e  New England R ive r  Basins Commission i n  t h e  " I n t e r i m  

P lan  f o r  t h e  Disposal  o f  Dredged Mater i  a1 From Long I s l a n d  Sound" (1980). This  

document presents t h e  f o l l o w i n g  data: 

Observed Concentrat ions i n  Cent ra l  
Met a1 Long I s l a n d  Sediments (ppm d r y  b a s i s )  Level o f  Contaminat ion (ppm) 

Low Moderate High 
Lead -0 -IOmm x?m 
Copper 69.6 



'The average values and ranges are from data  developed b y  the  Corps o f  

Engineers f rom numerous p o r t s  and harbors and from non-spoi l  sediments i n  t he  

v i c i n i t y  o f  open water d isposa l  areas. 

The l a s t  t h r e e  columns are used t o  make qual i t a t i v e  judgments on the  c lass  

o f  sediment f o r  t h e  purpose of determin ing how dredged m a t e r i a l  should be 

disposed of .  A "h igh"  l e v e l  o f  contaminat ion i s  g e n e r a l l y  taken t o  mean t h a t  

t h e  sediment may have a h i g h  p r o b a b i l i t y  o f  being " t o x i c N  t o  marine bottom 

fauna. 

Rhode I s 1  and does not  have d e t a i  l e d  groundwater qual i t y  standards. 

Consequently, t h e  q u a l i t y  o f  groundwater must be assessed against  o the r  

avai  1 ab le  y a r d s t i c k s  such as d r i n k i n g  water standards, background l e v e l s  or  

o t h e r  a v a i l a b l e  data. For t h e  parameters o f  concern on t h i s  s i t e ,  the  fede ra l  

d r i n k i n g  water standards are (40 CFR 141 and 143): 

Standard 

Chromi um 0.05 m g l l  
Lead 0.05 
Copper 1.0 
N icke l  None c u r r e n t l y  s ta ted  bu t  a value o f  

0.0134 m g l l  has been recommended. 
Cyan i de None s ta ted  
PH 6.5 - 8.5 
C 1 25 0 

The above chromium and lead concent ra t ions  a lso apply t o  hazardous 

c o n s t i t u e n t s  as upper l i m i t s  f o r  groundwater mon i to r i ng  programs under 40CFR 

264.94 f o r  pe rm i t t ed  hazardous waste f a c i l i t i e s .  The above standards are, o f  

coQrse, n o t  d i r e c t l y  app l i cab le  t o  t h i s  s i t e  because t h e  groundwater i s  no t  used 

f o r  d r i n k i n g  nor  i s  t h e  s i t e  a pe rm i t t ed  hazardous waste f a c i l i t y .  

Groundwater mon i to r i ng  programs under the  federal  hazardous waste 

r e g u l  a t i ons  a1 low (1) comparisons w i t h  promulgated standards f o r  compliance (as 

w i t h  chromium and lead) ,  o r  (2 )  comparisons w i t h  background l e v e l s  (upgrad ien t  

we l l s ,  f o r  example). A comparison o f  upgradient  and downgradient we l l  r e s u l t s  

i s  presented i n  t h e  e a r l i e r  sub-sect ion on eva lua t i on  o f  a v a i l a b l e  data. 
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The da ta  on groundwater contaminants i n  t he  downgradient w e l l s  can be 

compared w i t h  e f f l u e n t  l i m i t a t i o n s  f o r  e x i s t i n g  p o i n t  source discharges f o r  t h e  

meta l  f i n i s h i n g  i n d u s t r y  under 40 CFR 433.13: 

Range o f  
Average E f f l u e n t  Contaminants i n  

L i m i t a t i o n  f o r  Downgr ad ien t  
BPT* (mg/ l )  Wells (mg/ l )  

Copper 2.07 0.07 t o  1.04 
Lead 0.43 <0.04 t o  1.58 
N i c k e l  2.38 <0.04 t o  0.30 
Cyan i de 0.65 <0.005 t o  0.013 
PH 6 - 9  6.41 t o  7.01 

*Best P r a c t i c a b l e  Cont ro l  Technology 

T h i s  comparison i s  presented t o  show tha t ,  a1 though contaminants are present 

i n  t h e  downgradient we l l s ,  t h e  concent ra t ions  do no t  i n d i c a t e  gross l e v e l s  o f  

contaminat ion;  t h e  comparison i s  no t  in tended t o  show t h a t  these leachate  

contaminant l e v e l s  are "acceptable"  under s t a t e  o r  f e d e r a l  r egu la t i ons .  

13. Recommendations 

Since hazardous wastes are known t o  have been deposi ted i n  t h e  M c A l l i s t e r  

P o i n t  Landf i 11, and s ince  t h e r e  i s  evidence t h a t  contaminants have migra ted  out  

o f  t h e  l a n d f  i 11 and i n t o  t h e  environment (mussels and sediments), a  remedia l  

a c t i o n  program i s  e s s e n t i a l  so t h a t  env i ronmenta l l y  sound measures are taken t o  

i n s u r e  t h a t  t h e  s i t e  can be dec la red  f r e e  o f  f u t u r e  p o t e n t i a l  hazards. The 

sediments found a t  t h e  near-shore s t a t i o n s  (12, 13, 14) are considered t o  have a 

h i g h  l e v e l  o f  contaminat ion ( l e a d  and copper) and t o  have a h igh  p r o b a b i l i t y  o f  

be ing  t o x i c  t o  b i o t a  under t h e  New England R ive r  Basins Commission dredging 

program. Mussels near these s t a t i o n s  showed evidence o f  h igh  lead  and copper 

accumulat ions; these may have been de r i ved  f rom t h e  sediments o r  f rom leachate  

f rom t h e  l a n d f  i 11. Sediments beyond S t a t i o n  Nos. 12, 13 and 14 showed meta ls  
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concent ra t ions  h igher  than those a t  t h e  c o n t r o l  s ta t i ons ,  bu t  at l e v e l s  

considered t o  be low i n  t o x i c i t y  by  t h e  New England R ive r  Basins Commission. 

The h ighes t  sediment contaminat ion i s  l i m i t e d  t o  a narrow s t r i p  about 500 

f e e t  along t h e  shore, a l though t h e  southern end o f  p o t e n t i a l  contaminat ion was 

n o t  de f i ned  by  the  sampling program (south o f  S t a t i o n  No. 14). On t h e  bas is  o f  

t h e  e x i s t i n g  l i m i t e d  knowledge on m o b i l i z a t i o n  o f  contaminants f rom sediments, 

t h e r e  i s  no j u s t i f i c a t i o n  f o r  an a c t i o n  such as removal o f  these sediments t o  a 

d i sposa l  area. Any a c t i o n  w i t h  respect  t o  t he  t a k i n g  o f  mussels f o r  food f rom 

t h e  area would be a t  t h e  d i s c r e t i o n  o f  t h e  S ta te  of Rhode Is land.  

With respect  t o  t h e  l a n d f i l l  i t s e l K ,  t he  f i n d i n g s  do no t  i n d  

u n d e r l y i n g  groundwater c o n t a i n i n g  leachate i s  a con t i nu ing  major 

environmental contaminat ion. However, t he re  are obv ious l y  some 

i c a t e  t h a t  t h e  

source o f  

contaminants 

be ing  c o n t r i b u t e d  by the  l a n d f i l l  and the  h y d r a u l i c  g rad ien ts  i n d i c a t e  t h a t  t h e  

groundwater i s  moving i n t o  t h e  Bay. Since t h e  contaminant l e v e l s  are r e l a t i v e l y  

low, remedia l  ac t i ons  such as groundwater o r  seawater c u t o f f  wa l ls ,  or  

i n t e r c e p t i  on and t reatment  o f  leachate  are no t  j u s t i f i a b l e .  Since contaminants 

a r e  apparent ly  s t i l l  be ing re leased f rom t h e  l a n d f i l l ,  remedial  measures are 

needed t o  (1) minimize t h e  re leases and ( 2 )  determine i f  t h e  re leases  are 

i nc reas ing  t h e  environmental contaminat ion. 

As a general guide i t  i s  suggested t h a t  a program be adopted t o  have, i n  

e f f e c t ,  t h e  same goals as t h e  c l o s u r e  and pos t -c losure  care requirements o f  

40 CFR 265.310. This  r e g u l a t i o n  i s ,  o f  course, no t  app l i cab le  t o  the  NETC nor 

i s  i t  app l i cab le  t o  any l a n d f i  11s no t  r e c e i v i n g  hazardous waste a f t e r  November 

19, 1980. The regu'l a t i o n  does, however, present those ac t ions  which would be 

expected t o  min imize re leases  from t h e  l a n d f i l l ,  namely, p r o v i s i o n  and 

maintenance o f  

The l a n d f i  

adequate cover and opera t ion  o f  a groundwater moni t o r i  ng system. 

11 i s ,  i n  general,  f a i r l y  w e l l  graded f o r  hand l ing  r u n o f f .  
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However, t h e r e  are areas where s u r f  ace water becomes ponded on t h e  l a n d f i  11 ; 

t h i s  water must e i t h e r  evaporate o r  pe rco la te  through t h e  l a n d f i l l  t o  produce 

1  eachate. Therefore, reg rad ing  i s  necessary t o  e l i m i n a t e  such pondi ng. 

There i s  a  cons iderab le  depth o f  unsaturated f i l l  (more than 20 f e e t  a t  

S t a t i o n  No. 21) above t h e  normal groundwater l e v e l .  This  p a r t  o f  t h e  f i l l  i s  

n o t  i n  contac t  w i t h  t h e  groundwater moving under t h e  f i l l  bu t  i t  i s  sub jec t  t o  

leachate  genera t ion  due t o  p e r c o l a t i o n  o f  r a i n f a l l  f rom the  sur face o f  t he  fill. 

To minimize t h i s  pe rco la t i on ,  a  c l a y  cap i s  recommended over t h e  e n t i r e  l a n d f i l l  

(about  10 acres) .  Cur ren t ly ,  EPA r e q u i r e s  t h a t  such caps be th ree  f e e t  t h i c k  

covered w i t h  s u f f i c i e n t  s o i l  t o  prevent  freeze-thaw cyc les  from a f f e c t i n g  t h e  

i n t e g r i t y  o f  t h e  c lay .  Some sec t ions  o f  t he  l a n d f i l l  are sub jec t  t o  e ros ion  due 

t o  wave a c t i o n  and t h e r e  are some sec t ions  where waste m a t e r i a l s  are exposed. 

A l l  such wastes should be b u r i e d  ( i n c l u d i n g  t h e  sca t te red  m e t a l l i c  deb r i s  along 

t h e  s h o r e l i n e )  and t h e  seaward face  prov ided w i t h  r i p - r a p  t o  min imize eros ion  o f  

t h e  face. This  would p rov ide  a  c losu re  cons i s ten t  w i t h  40 CFR 265.310. 

The s i t e  mon i to r i ng  program should cont inue f o r  a  f i ve-year  pe r iod  t o  

determine groundwater q u a l i t y  and t o  determine if sediment and mussel 

contaminants are i nc reas ing  o r  decreasing. 

The f o l l o w i n g  summarizes t h e  remedi a1 ac t ions  recommended f o r  S i t e  0 1  - 
McAl 1  i s t e r  Po in t  Landf i 11 : 

- Provide a d d i t i o n a l  f i l l  on t h e  sur face o f  t h e  l a n d f i l l  t o  e l i m i n a t e  a l l  

low areas and p>romote b e t t e r  drainage of sur face water o f f  t he  s i t e .  

- Provide an impervious c l a y  cap and loam t o  promote growth o f  grass. 

- Remove v i s i b l e  m e t a l l i c  deb r i s  f rom t h e  l a n d f i l l  t o  the  low water mark. 

- R i  p-rap t h e  seaward face  o f  t h e  l a n d f i  11 t o  10 fee t  above mean h igh  

water . 
- Conduct a d d i t i o n a l  sampling and ana lys i s  as f o l l o w s :  
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" Q u a r t e r l y  f o r  one year, o b t a i n  groundwater and mussel samples 
( i n c l u d i n g  c o n t r o l s )  and analyze f o r  lead, copper, and n i c k e l  ; on 
t h e  f i r s t  se t  of groundwater samples, recheck t h e  ph tha la tes  t o  
r e s o l v e  t h e  apparent anomaly i n  t he  January 28, 1985 r e s u l t s .  

" Annua l ly  f o r  f i v e  years, o b t a i n  groundwater and mussel samples 
( i n c l u d i n g  c o n t r o l s )  and analyze f o r  lead, copper, and n i cke l .  

The es t imated  cos t  f o r  t h i s  work i s  $1,100,000 e x c l u s i v e  o f  sampling and 

analys is .This  i s  broken down as f o l l o w s :  

ITEM - AMOUNT 

Remove d e b r i s  along shore 
and bu ry  i n  1 andf i 11 $45,000 

Remove topso i  1 and grade 
t o  d r a i n  10,000 

Apply  36- inch c l a y  cap and 
rep1 ace topso i  1 750,000 

R i p  r a p  50,000 

Hydroseeding 15,000 

F e r t i l i z e r  4,000 

Sub-Tot a1 874,000 

Cont ingency (25%) 219,000 

TOTAL ESTIMATED CONSTRUCTION COST $1,093,000 



G. FINDINGS AT SITE NO. 02 MELVILLE NORTH LANDFILL 

1. H i s t o r v  o f  Waste D ~ S D O S ~ ~  

The h i s t o r y  o f  waste d isposa l  a t  t h i s  s i t e  was thorough ly  covered i n  t he  

IAS. The f o l l o w i n g  d iscuss ion  summarizes the  background in fo rma t ion  conta ined 

i n  t h e  IAS. 

Th is  s i t e  was used as a  l a n d f i l q  f rom World War I 1  t o  1955. Wastes disposed 

o f  i n  t h i s  l a n d f i l l  inc luded mos t l y  domestic type re fuse  and a lso spent acids, 

waste pa in t s ,  so lvents,  waste o i l s  (d iese l ,  f u e l  and lube) ,  and PCB's. 

D e f i n i t i v e  i n f o r m a t i o n  was no t  a v a i l a b l e  on s p e c i f i c  types o f  wastes rece ived 

and t h e  ope ra t i ng  p r a c t i c e s  used. However, t h e  I A S  i n d i c a t e d  t h a t  wastes 

disposed o f  i n  t h i s  l a n d f i l l  would have been s i m i l a r  t o  those discussed f o r  t h e  

M c A l l i s t e r  P o i n t  L a n d f i l l .  Also, s ince  the  s i t e  i s  low l y i n g  and sub jec t  t o  

p e r i o d i c  f l ood ing ,  i t  can be presumed t h a t  wastes were deposi ted i n  wet 

cond i t i ons .  It appears t h a t  t h e r e  was some recent  d isposal  o f  o i l -soaked ea r th  

on one p a r t  o f  t h e  s i t e .  

2. E x i s t i n g  S i t e  Cond i t ions  

The s i t e  i s  s i t u a t e d  i n  t h e  M e l v i l l e  North area i n  a  l ow- l y ing  wetland type 

area along t h e  sho re l i ne  of Narraganset t  Bay, as shown i n  F igure  No. 5. Surface 

dra inage and groundwater f low from t h e  s i t e  i s  d i r e c t l y  i n t o  t h e  bay. The area 

i s  a l so  sub jec t  t o  p e r i o d i c  f l o o d i n g  and l i e s  w i t h i n  t h e  100 year  f l o o d  p la in .  

There are  severa l  areas which accumulate water and appear t o  be wet even i n  d r y  

weather. 

Th is  s i t e  has been s o l d  b y  the  Government and i s  now i n  p r i v a t e  ownership. 

It has an area of about 10 acres. 

There are severa l  mounds o f  o i l -soaked s o i l  which appeared t o  have been 

t rucked  t o  t h e  s i t e  and dumped. These o i l  contaminated mounds cou ld  be the  o i l  

s ludge m a t e r i a l  ob ta ined f rom the  tank farms du r ing  tank c lean ing  operat ions,  or  

t h e  r e s u l t s  o f  cleanup opera t ions  f o l l o w i n g  o i l  s p i l l s .  
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3. Hydrogeological  Data 

The general hydrogeology o f  the  NETC area was covered i n  t he  IAS. The 

f o l l o w i n g  d iscuss ion  summarizes conclus ions drawn from t h e  background 

hydrogeo log ica l  da ta  conta ined i n  t h e  IAS .  

The groundwater i n  areas c lose  t o  t h e  bay i s  o f t e n  w i t h i n  j u s t  two o r  t h ree  

f e e t  o f  t h e  surface. Due t o  t h e  l ow- l y ing  c o n f i g u r a t i o n  o f  t he  s i t e ,  

groundwater l e v e l s  are v e r y  shal low and i n  f a c t  p o r t i o n s  o f  the  s i t e ,  

p a r t i c u l a r l y  on t h e  n o r t h  and east  s ides are ve ry  wet. The groundwater moves i n  

a  westward d i r e c t i o n  and discharges i n t o  Narraganset t  Bay. This  f a c t o r  and the  

h i s t o r y  o f  waste depos i t i on  i n t o  t h e  l o w - l y i n g  coas ta l  area i n d i c a t e  t h a t  t h e  

hydrogeology o f  t h e  s i t e  i s  charac ter ized by  groundwater movement through t h e  

waste depos i ts  i n  a  general eas t  t o  west d i r e c t i o n .  Some dev ia t i ons  from t h i s  

general  p a t t e r n  may be present  due t o  t h e  non-homogeneous nature  o f  t h e  

deposi ts .  There was no evidence o f  any d i r e c t  leachate discharges i n t o  the  Bay. 

The groundwater i s  no t  be ing  u t i l i z e d  a t  NETC. Any w e l l s  i n  t he  area are 

upgrad ien t  f rom t h e  s i t e  and beyond i t s  in f luence.  

4. M e l v i l l e  North L a n d f i l l  Samples - V e r i f i c a t i o n  Step 

The samples c o l l e c t e d  i n  t h e  v e r i f i c a t i o n  s tep  a t  t h e  M e l v i l l e  Nor th  

L a n d f i l l  ( S i t e  No. 02) are l i s t e d  i n  Table 20. The l o c a t i o n s  o f  t he  sample 

c o l l e c t i o n  p o i n t s  are shown on F igu re  No. 5. The p r i n c i p a l  areas o f  i n t e r e s t  

f o r  purposes of t h e  sampling program i n  t h e  v e r i f i c a t i o n  s tep  were: 

a. The marine environment a t  and near t h e  shore1 i n e  o f  t h e  l a n d f i  11. 

b. The sur face s o i  1s on t h e  s i t e .  

The s h o r e l i n e  i s  more than 1000 f e e t  long f a c i n g  t h e  East Passage o f  

Narraganset t  Bay. The l a n d f i  11 i s  covered w i t h  so i  1  bu t  t he re  are some exposed 

p i l e s  o f  so i  1  suspected t o  con ta in  o i  1s. The sho re l i ne  has a  cobble and she1 1  

beach w i t h  some l a r g e  rock  outcrops. 
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Substrates 
and 

Parameters 

SEDIMENT*: 
PCB 
Chromi um 
C admi um 
Lead 
Arsen ic  

Mercury 
Se len i  urn 
S i  l v e r  
Copper 
Bar i urn 

N icke l  
Be ry l  1  i urn 
Antimony 
T i  n  

MUSSELS : r 
Chromi um 
Cadrni um 
Lead 
Arsenic 

Mercury 
Sel e n i  um 
S i  1  ve r  
Copper 
Barium 

N icke l  
Be ry l  1  i um 
Antimony 
T i  n  

TABLE 21 
SUMMARY OF SEDIMENT AND MUSSEL SAMPLE ANALYTICAL DATA 

S I l I  NO. 02 - MtLVILLt NOKTH LANDIILL NOV., 1983) 
( A l l  r e s u l t s  i n  ppm - d r y  weight kas i s )  

S i t e  S p e c i f i c  S t a t i o n  Numbers 
04 05 06 

Cont ro l  S t a t i o n  
Numbers 

N 1  N2 

* A l l  sediment da ta  i s  f o r  t h e  sur face 
sediments a t  0  t o  4 - inch  depth 



TABLE 22 
SUMMARY OF SOIL SAMPLE ANALYTICAL DATA - - -  

SITE NO. 02 - MELVILLE NORTH LANDFILL (NOV., 1983) 
( A l l  r e s u l t s  i n  ppm - d r y  weight  b a s i s )  

Par m e t e r  

Pet ro leum Based Hydrocarbon 

Lead 

PCB 

Composite f r om S t a t i o n s  01. 02 and 03 



The composite so i  1  sample i n d i c a t e d  t h e  presence o f  lead  and v e r y  h igh  

concen t ra t i ons  o f  pet ro leum based hydrocarbons. No PCBs were found i n  t h e  s o i l .  

As mentioned above, t h e r e  i s  no evidence o f  lead  accumulat ions i n  sediments o r  

mussels. See Sec t ion  D f o r  a d d i t i o n a l  e v a l u a t i o n  o f  a n a l y t i c a l  da ta  on mussel 

samples. 

7. Loca t i on  o f  Suspected Contaminant Sources - V e r i f i c a t i o n  Step 

The o n l y  known p o t e n t i a l  contaminants which cou ld  be c a r r i e d  o f f - s i t e  are 

conta ined i n  t h e  o i l  sa tu ra ted  s o i l  depos i t s  p i l e d  i n  one area on t h e  s i t e .  If 

t h e r e  are o the r  sources, t h e i r  e f f e c t s  on t h e  environment, i f  any, were no t  

detected. 

8. M e l v i l l e  Nor th  Landf ill Samples ~ o l  lect 'ed - Charac te r i za t i on  Step 

The samples c o l l e c t e d  i n  t h e  c h a r a c t e r i z a t i o n  s tep  a t  t h e  M e l v i l l e  Nor th  

L a n d f i  11 ( S i t e  No. 02) a re  l i s t e d  i n  Table 23. The general  l o c a t i o n s  o f  t h e  

sample c o l l e c t i o n  p o i n t s  are shown on F i g u r e  No. 6. The da ta  e s t a b l i s h i n g  t h e  

l o c a t i o n  o f  each s t a t i o n  i s  presented i n  F igu re  No. 7. The p r i n c i p a l  areas o f  

i n t e r e s t  f o r  purposes o f  t h e  sampl ing program i n  t h e  c h a r a c t e r i z a t i o n  s tep  were 

t h e  su r face  s o i l s  on t h e  s i t e .  

The o n l y  containment found i n  t h e  v e r i f i c a t i o n  s tep  were t h e  s o i l  p i l e s  

which were found t o  c o n t a i n  o i l .  The c h a r a c t e r i z a t i o n  s tep  sampling was 

conducted t o  make f i e l d  de termina t ions  o f  t h e  ex ten t  t o  which t h e  o i l  f rom these 

p i l e s  had contaminated t h e  s o i l .  

9. F i e l d  Observat ions on S a m ~ l e s  Col l e c t e d  - Charac te r i za t i on  S t e ~  

F i e l d  observat ions were made on t h e  s o i l  as excavat ions were made down t o  a  

depth o f  t h r e e  f e e t .  A  summary o f  these observat ions i s  shown i n  Table 24. No 

analyses were conducted on t h e  two samples submit ted t o  t h e  l abo ra to ry .  

10. Eva lua t i on  o f  A v a i l  ab le  Data - C h a r a c t e r i z a t i o n  Step 

The a n a l y t i c a l  d a t a  on samples c o l l e c t e d  i n  t h e  v e r i f i c a t i o n  s tep  i n d i c a t e d  

t h a t  t h e r e  i s  no s i g n i f i c a n t  accumulat ion o f  meta ls  o r  PCBs i n  sediment o r  

mussels c o l l e c t e d  a t  t h e  mar ine sampling po in t s ,  bu t  a  sample o f  t h e  o i l y  s o i l  

p i l e s  i n d i c a t e d  t h e  presence o f  lead  and v e r y  h igh  concent ra t ions  o f  pet ro leum 
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TABLE 23 
SAMPLES COLLECTED - CHARACTERIZATION STEP 

NO. - 
2957 

2958 

None 

None 

None 

None 

None 

None 

None 

SITE NO. 02 - MELVILLE NORTH LANDFILL 

TYPE - DATE 

Soi 1** 9- 10-84 

Soi l** 9- 10-84 

Soi 1 9- 10-84 

Soi 1 9- 10-84 

Soi 1 9- 10-84 

Soi 1 9-10-84 

Soi 1 9-10-84 

Soi 1 9- 10-84 

Soi 1 9- 10-84 

FIELD OBSERVATIONS* 

Appearance and odor 

Appearance and odor 

Appearance and odor 

Appearance and odor 

Appearance and odor 

Appearance and odor 

Appearance and odor 

Appearance and odor 

Appearance and odor 

* F i e l d  observat ions were made a t  var ious  depths down t o  th ree  f e e t  
** Sampled a t  th ree- foo t  depth (No ana lys is  conducted) 

6-8 



S t a t i o n  No. 

0 7 

0 8 

TABLE 24 

SUMMARY OF FIELD OBSERVATIONS ON SOIL EXCAVATIONS 
SITE NO. 02 - MELVILLE NORTH LANDtILL (Sept., 1984) 

Observations 

No evidence o f  o i l  contaminat ion down t o  th ree - foo t  depth. 

Broken paving m a t e r i a l s  on sur face and a t  several  l e v e l s  down t o  
t h r e e  f e e t  deep; no evidence o f  o i l  contaminat ion. 

Overgrown area; no s u r f  ace contaminat ion and no evidence of o i  1 
contaminat ion down t o  th ree  f e e t  deep. 

Broken paving m a t e r i a l s  on sur face and i n t e r m i t t e n t l y  down t o  
18- inch depth; no evidence o f  o i l  contaminat ion. 

Broken paving m a t e r i a l s  on sur face and i n t e r m i t t e n t l y  down t o  
t h r e e - f o o t  depth; no evidence o f  o i l  contaminat ion. 

No evidence o f  o i  1 contaminat ion down t o  th ree - foo t  depth. 

Overgrown area; no sur face contaminat ion and no evidence o f  o i  1 
contaminat ion down t o  th ree  f e e t  deep. 

Broken paving mater i  a l s  on s u r f  ace and i n t e r m i t t e n t l y  down t o  
18- inch depth; no evidence o f  o i l  contaminat ion. 

Broken paving m a t e r i a l s  on sur face and i n t e r m i t t e n t l y  down t o  
t h r e e - f o o t  depth; no evidence o f  o i l  contaminat ion. 



based hydrocarb 

f o r  l ead  i n  s o i  

about 10 pprn ( L  

M e l v i l l e  Nor th  

ns. No PCBs were found i n  the  s o i l .  The concen t ra t i on  l e v e l s  

are repo r ted  t o  range f rom 2  t o  200 ppm w i t h  an average o f  

The concen t ra t i on  o f  lead found i n  s o i l  f rom the  ndsay, 1979). 

a n d f i l l  s i t e  

27.5 and 8.5 ppm) and a t  Tank 

concen t ra t i on  l e v e l  a t  Me lv i  1  

i s  h igher  than t h a t  found a t  Tank Farm One (15.3, 

Farm Four (3.25 pprn). However, t he  60 ppm 

l e  North Landf i 11 i s  w i t h i n  the  normal range o f  

t h a t  found i n  s o i l s  and i s  w e l l  below the  suggested maximum l e v e l  o f  1000 ppm i n  

s o i l  ("Hazardous Waste Land Treatment", EPA, 1983) upon c losu re  of a  land 

t rea tment  system. General ly,  lead i s  t i g h t l y  absorbed by  s o i l  as i s  ev ident  i n  

t h i s  case because s i g n i f i c a n t  lead was not  found i n  the  marine environment. For 

these reasons, t h e  c h a r a c t e r i z a t i o n  s tep  was l i m i t e d  t o  d e f i n i n g  t h e  ex ten t  o f  

t h e  o i l  contaminat ion f rom t h e  o i l y  s o i l  p i l e s  found i n  t h e  n o r t h  p a r t  o f  t h e  

s i t e .  The ex ten t  o f  these p i l e s  i s  shown i n  F igure  No. 7. None o f  t h e  t e s t  

ho les  showed any s i g n i f i c a n t  t r a v e l  o f  o i l  l a t e r a l l y  away from t h e  p i l e s .  Some 

o f  t h e  holes showed accumulations o f  waste bi tuminous paving mater i  a1 . These 

i n v e s t i g a t i o n s  i n d i c a t e  t h a t  t he  o i l y  ma te r i  a1 has not  migrated l a t e r a l l y  away 

f rom t h e  s u r f  ace p i  1  es o f  t h e  so i  1. Some downward m i g r a t i o n  may have occurred 

under t h e  p i l e s ,  bu t  t h e r e  was no i n d i c a t i o n  o f  t h i s  a t  S ta t i ons  08, 11, and 3 1  

adjacent  t o  t he  p i l e s .  

11. Locat ion  o f  Contaminant Sources and Actual  /Potent i  a1 M i a r a t i o n  

The o n l y  known p o t e n t i a l  contaminants which cou ld  be c a r r i e d  o f f - s i t e  are 

conta ined i n  t h e  o i l y  s o i l  depos i ts  p i l e d  i n  one area on t h e  s i t e .  I f  the re  are 

o t h e r  sources, t h e i r  e f f e c t s  on t h e  environment, i f  any, were no t  detected. The 

l o c a t i o n  and ex ten t  o f  these depos i ts  are shown on F igure  No. 7. The volume o f  

these p i l e s  i s  est imated t o  be 670 cub ic  yards. 

12. T o x i c i t y  Data and Standards C r i  t e r i  a  f o r  Contaminants Found 

Petroleum based hydrocarbons and lead were found i n  t h e  o i l y  s o i l  p i l e s  on 
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t h e  n o r t h  p a r t  o f  t h e  s i t e ,  b u t  samp 

migra ted  f rom t h e  p i l e s .  Consequent 

a f f e c t e d  and t o x i c i t y  cons ide ra t i ons  

t h e  marine environment. 

( a )  Petroleum Based 

A major d i f f  i c u  

l i n g  showed 

l y ,  t he  mar 

need t o  be 

Hydrocarbons. 

t h a t  these contaminants have not  

i n e  environment has not  been 

based on land use r a t h e r  than 

l t y  encountered i n  t h e  s e t t i n g  o f  c r i t e r i a  f o r  petroleum 

products i s  t h a t  these are no t  d e f i n i t i v e  chemical categor ies,  bu t  

i n c l u d e  thousands o f  o rgan ic  compounds w i t h  va ry ing  phys ica l ,  chemical, 

and t o x i c o l o g i c a l  p rope r t i es .  They may be v o l a t i l e  or  n o n v o l a t i l e ,  

s o l u b l e  or  i nso lub le ,  p e r s i s t e n t  o r  e a s i l y  degraded. Many o f  these 

compounds are carc inogenic.  It i s  we1 1 known t h a t  these m a t e r i a l s  

h igh  

i d e n t  a t  

i n t e r f e r e  w i t h  growth o f  vegeta t ion  and, i f  concentrat  ions  are 

enough i n  t h e  s o i l ,  a l l  vegeta t ion  w i l l  be k i l l e d .  This  i s  ev 

t h e  p i l e s  o f  s o i l  found on t h e  s i t e .  

( b )  Lead. 

As f a r  as i s  known, lead has no b e n e f i c i a l  o r  d e s i r a b l e  n u t r i t i o n a l  

e f f e c t s .  Lead i s  a  t o x i c  metal  t h a t  tends t o  accumulate i n  t h e  t i ssues  

o f  man and o the r  animals. A1 though seldom seen i n  t h e  a d u l t  

popu la t ion ,  i r r e v e r s i b l e  damage t o  the  b r a i n  i s  a  f requent  r e s u l t  o f  

l ead  i n t o x i c a t i o n  i n  ch i l d ren .  The major t o x i c  e f f e c t s  o f  lead i nc lude  

anemia, neu ro log i ca l  dysfunct ion,  and rena l  impairment. The most 

common symptoms of lead po ison ing  are anemia, severe i n t e s t i n a l  cramps, 

p a r a l y s i s  of nerves ( p a r t i c u l a r l y  o f  t he  arms and legs) ,  l o s s  o f  

appet i te ,  and fa t igue;  t h e  symptoms u s u a l l y  develop s lowly.  High 

l e v e l s  o f  exposure produce severe neuro log ic  damage, o f t e n  mani fested 

b y  encephalopathy and convuls ions;  such cases f r e q u e n t l y  are f a t a l .  

Lead i s  s t r o n g l y  suspected o f  producing s u b t l e  e f f e c t s  ( i  .e., e f f e c t s  



due t o  low level or long term exposures i n su f f i c i en t  t o  produce overt 

symptoms) such as impaired neurologic and motor development and renal 

damage in chi ldren ( E P A ,  1973). Subclinical lead e f f e c t s  are d i s t i n c t  

trom those of residual  damage following lead intoxication.  

The a v a i l a b i l i t y  of Pb in s o i l s  i s  re la ted  t o  moisture content ,  

s o i l  pH, organic matter, and t he  concentration of calcium and 

phosphates. Under waterlogged condit ions,  na tura l ly  occurring lead 

becomes reduced and mobi 1 e.  Organomet a1 1 i c complexes may be formed 

with organic matter and these so i l  organic chela tes  are of low 

so lub i l i t y .  Increasing pH and calcium ions diminish the capacity of 

p lan t s  t o  absorb lead as calcium ions compete with the lead for  

exchange s i t e s  on the  soi 1 and root surfaces. 

Lead i s  not an essen t ia l  element for  plant growth. I t  i s ,  however, 

taken up by plants in ce r ta in  forms. The amount taken up decreases as 

t h e  pH, ca t ion exchange capacity,  and avai lable  phosphorus of the  soi 1 

iccrease.  Under condit ions of high pH, CEC and avai 1 able phosphorous, 

lead becomes less soluble and is more s t rongly adsorbed. 

Lead t o x i c i t y  t o  plants i s  uncomon. Symptoms of lead t o x i c i t y  are 

found only in plants grown on acid s o i l s .  In solut ion cu l tu re ,  root 

growth of sheep fescue i s  retarded by 30 ppm and stopped by 100 ppm Pb. 

Lead content in plants grown on so i l  with a high lead level increases 

only s l i g h t l y  over t ha t  of plants grown on so i l  of average lead 

content .  Clover tops show an increase of 7.55 ppm, while kale and 

le t tuce  leaves show an increase of l e s s  than 1 ppm. The lead taken up 

by plants i s  r a r e ly  translocated s ince  i t  becomes chelated in the  

roots .  Tops of barley grown on a soi 1 extremely high in lead contained 
, 

3 ppm while t he  roots  contained 1,475 ppm lead. Translocation of Pb t o  



g r a i n  i s  l e s s  than t r a n s l o c a t i o n  t o  vege ta t i ve  par ts .  

C a t t l e  and sheep are more r e s i s t a n t  t o  lead  t o x i c i t y  than horses. 

There i s ,  however, some tendency f o r  c a t t l e  t o  accumulate lead  i n  

t i ssues ,  and l ead  can be t r a n s f e r r e d  t o  m i l k  i n  concent ra t ions  t h a t  are 

t o x i c  t o  humans. Based on human h e a l t h  cons idera t ions ,  t h e  maximum 

a l l owab le  l ead  cbnten t  i n  domestic animals i s  30 ppm (Na t i ona l  Academy 

o f  Science, 1980). C a t t l e  i nges t  l a r g e  amounts o f  so i  1  when g raz ing  

and may consume up t o  t e n  t imes as much lead from s o i l  as from forage. 

Lead po ison ing  has been repo r ted  i n  c a t t l e  g raz ing  i n  Derbyshire, 

England, where t h e  so i  1  i s  n a t u r a l l y  h igh  i n  t h e  element ( B a r l t r o p  e t  
/ 

a1 ., 1974). 

13. Recommendat i ons  and Cost Est imate 

Since no adverse environmental  e f f e c t s  were found i n  t h e  marine 

environment, t h e  o n l y  remedia l  a c t i o n  needed i s  t o  remove t h e  o i l y  so i  

remove t h e  source o f  pet ro leum based hydrocarbons and replacement w i t h  

s o i l  and loam t o  e s t a b l i s h  v e g e t a t i v e  cover. 

The f o l l o w i n g  summarizes t h e  remedia l  ac t ions  recommended f o r  S i t e  

1  p i l e s  t o  

c l ean  

M e l v i l l e  Nor th  L a n d f i l l :  

- Remove t h e  o i l y  s o i l  

d ispose o f  t h e  mater 

p i l e s  t o  t h e  l i m i t s  shown on F igu re  No. 7 and 

i a1 as o i  1  sp i  11 clean-up mater i  a1 . 
- F i  11 t h e  d i s t u r b e d  area w i t h  c l ean  s o i l ,  grade t o  d ra  

t o  promote growth o f  grass. 

The est imated c o s t  f o r  t h i s  work i s  $80,000. A breakdown o f  

f o l l o w s :  

ITEM - 
Remove and d ispose o f  o i l y  s o i l  p i l e s  

Regrade, hydroseed and f e r t i  1  i ze 

AMOUNT 

$67,000 

Sub- tot  a1 
Cont ingency (15%) 

TOTAL ESTIMATED CONSTRUCTION COST 

i n  and p rov ide  loam 

the  es t imate  i s  as 



H. FINDINGS AT SITE NO. 07 TANK FARM ONE 

1. H i s t o r y  o f  Waste D i s ~ o s a l  

The h i s t o r y  o f  waste d isposa l  a t  t h i s  s i t e  was thorough ly  covered i n  t he  

IAS. The f o l l o w i n g  d iscuss ion  summarizes t h e  background in fo rma t ion  conta ined 

i n  t h e  IAS. 

Tank Farm One i s  l oca ted  i n  M e l v i l l e  Nor th  and cons i s t s  o f  s i x  underground 

tanks. Each o f  these tanks !has a storage c a p a c i t y  o f  60,000 ba r re l s .  F i v e  o f  

t hese  tanks are now used f o r  t h e  s to rage o f  o i  1s i n c l u d i n g  a v i a t i o n  f u e l .  One 

tank  i s  no longer used. I n  t h e  past, these tanks were p e r i o d i c a l l y  cleaned t o  

remove t h e  sludge m a t e r i a l  which, over t ime, s e t t l e s  on the  bottoms o f  t h e  

tanks. Th is  p r a c t i c e  occurred f rom World War I 1  u n t i l  t he  1970's. 

When t h e  tanks were cleaned, t he  sludge m a t e r i a l  was placed i n  a p i t  which 

was approximate ly  20 f e e t  long, 10 fee t  wide, and 4 fee t  deep. These d isposal  

p i t s  were s imp ly  dug i n  t h e  general v i c i n i t y  o f  t he  tank being cleaned. The 

s ludge was p laced i n  t h e  p i t s  and al lowed t o  weather f o r  a few weeks. The p i t s  

were then covered over and marked w i t h  s igns warning o f  t e t r a e t h y l l e a d .  These 

p i t s  are spread throughout  t he  tank farm, bu t  through the  years, most o f  the  

s igns  marking t h e  d isposa l  areas have disappeared. Only two markers remain a t  

t h i s  t ime and samples were c o l l e c t e d  a t  those two l oca t i ons .  The t h i r d  sample 

was c o l l e c t e d  a t  a p o i n t  which was be l i eved  t o  be a d isposal  l o c a t i o n  (near Tank 

No. 18). 

2. E x i s t i n g  S i t e  Cond i t ions  ' 

The e x i s t i n g  s i t e  i s  i n  a c t i v e  use as a tank farm. It i s  owned by the  Navy 

b u t  i t  i s  operated b y  a cont rac tor .  Disposal of tank sediments on the  s i t e  has 

been d iscont inued as p r e v i o u s l y  mentioned and the re  i s  no v i s i b l e  sur face 

evidence of t he  pas t  tank sediment d isposal  p rac t ices .  The s i t e  i s  loca ted  we l l  

above f l o o d  e l e v a t i o n  so t h a t  any p o l l u t a n t s  re leased from b u r i e d  tank sediments 

c o u l d  escape t h e  s i t e  o n l y  by  m i g r a t i o n  w i t h  the  groundwater f low.  
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When the tanks were installed, groundwater drains were placed around each 

t ank .  These were individually valved and piped t o  a common drain. This drain 

was later extended to the west where an o i l  separator is  provided to remove oil 

if  present before release of the water t o  Narragansett Bay. This drain was 

utilized t o  obtain a groundwater sample for analysis in the verification step. 

The Melville Public Fishing Area is  an impoundment located immediately north 

of Tank Farm One (see Figure No. 5 )  . I n  1981 an investigation was conducted by 

the U. S. Army Environment a1 Hygiene Agency concerning a compl ai n t  of oi 1 

discharge t o  the Melville Public Fishing Area. As part of this investigation, a 

shallow we1 1 was installed near the Melville Public Fishing Area for the purpose 

for collection of 

no visible evidence of 

lection in the 

of observing groundwater conditions. This well was used 

step. There was 

ime of sample col 

groundwater samples in the verification 

oil  pollution in the reservoir a t  the t 

verification step. 

The U.S. Army report on the oil spill complaint concluded t h a t  the petroleum 

hydrocarbon material discovered on the Melville Public Fishing Area was not due 

t o  leakage in the pipelines or the tanks of the t a n k  farm. 

3.  Hydrogeol ogical Data 

The general hydrology of the NETC area was covered in the IAS. The 

f 01 lowing discussion summarizes the background hydrogeological d a t a  contained in 

the IAS as well as t h a t  presented in the more s i te  specific study conducted by 

the U.S. Army Environmental Hygiene agency in response t o  the reported oil spill 

in 1981 and monitoring wells installed in the characterization step. 

The IAS reported t h a t  portions of the tank farm drain northward into the 

Melvi 1 le Pub1 ic Fishing Area, with other areas draining toward Narragansett Bay. 

The U. S. Army report, however, indicated t h a t  the general groundwater movement 

i s  in a northwesterly direction which i s  one of the reasons they concluded t h a t  
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t h e  e x i s t i n g  tanks cou ld  no t  have caused the  contaminat ion o f  t h e  P u b l i c  F i s h i n g  

Area. 

O f  even greater  s i g n i f i c a n c e  t o  t h i s  con f i rma t ion  s tudy  i s  the  complex 

geology o f  t h e  area a t  t h e  Tank Farm One area. The U.S. Army r e p o r t  descr ibes 

t h i s  geology i n  cons iderab le  d e t a i l .  

The major f o rma t ion  under l y ing  t h e  area i s  t he  Pennsylvanian aged, 

nonmari ne, sedimentary fo rmat ion  c a l  l e d  t h e  Rhode I s 1  and Formation. It 

u n d e r l i e s  the  e n t i r e  r e g i o n  occupied b y  Narraganset t  Bay and forms p a r t  of a  

1  arge sync1 i n e  which plunges t o  the  south. I n  t h e  v i c i n i t y  o f  Tank Farm One, 

t h e  outcrops and near-sur face members are composed o f  gray t o  b lack thin-bedded 

sha le  w i t h  a  few outcrops o f  thick-bedded graywackes l oca ted  i n  t h e  eastern 

sec t ion .  A l l  r ock  l a y e r s  observed are h e a v i l y  f r a c t u r e d  and j o i n t e d  w i t h  many 

smal 1  displacement normal f a u l t s  whose s t r i k e  i s  at approximate r i g h t  angles t o  

s y n c l i n a l  s t r i k e .  

There are numerous f r a c t u r e s ,  j o i n t s  and f a u l t s  i n  t h e  subsurface. This  

f r a c t u r i n g  i s  so i n tense  t h a t  i t  was d i f f i c u l t  t o  determine i f  a  major f a u l t  

system t ransec ted the  area. Likewise, t h e  f r a c t u r i n g  and o ther  comp lex i t i es  

make i t  impossib le t o  r e 1  i a b l y  i n t e r p r e t  subsurface da ta  obta ined from bor ings,  

excavat ions o r  mon i to r i ng  we1 1s. 

Two new mon i to r i ng  we1 1s were i n s t a l  l e d  t o  eva lua te  t h e  p o s s i b i l i t y  t h a t  t he  

o i l y  waste depos i ts  are a f f e c t i n g  groundwater qua1 i ty. These we1 1s were 

i n s t a l l e d  where shown on F i g u r e  10 and p e r t i n e n t  we l l  da ta  are present  i n  Table 

25. The we1 1s are downgradient o f  t h e  f u e l  tanks and o i l y  waste deposits.  The 

groundwater e leva t i ons  at t he  two mon i to r i ng  w e l l s  are shown i n  Table 26. I n  

general,  t h e  groundwater l e v e l s  are th ree  t o  f o u r  f e e t  below the  ground sur face 

and w i t h  a  s i g n i f i c a n t  g rad ien t  toward t h e  Bay. 



TABLE 25 

MONITORING WELLS 

SITE NO. 07 - TANK FARM ONE 

S t a t i o n  
No. 06 

Locat ion  (See E x h i b i t  B) Downgradient 
of bur i ed 

o i l y  depos i ts  

We1 1  depth ( f e e t )  45.0 

E leva t i ons  (MLW): 

Ground s u r f  ace 27.0 

Top o f  w e l l  cas ing  27.08 

Top o f  p r o t e c t i v e  cas ing  27.55 

Bottom of we1 1  ( - ) I 8 9 8  

Lengths ( f e e t )  : 

Cas i ng 

Screen 

S t a t i o n  
No. 07 

Downgr adi  en t  
o f  bu r ied  

o i l y  depos i ts  



Date 

TABLE 26 

OBSERVED WATER LEVELS IN  MONITORING WELLS 
-- 

1t NO. 7 - TANK FARM ONE 

Groundwater E leva t i on  (MLW) 
S t  a t  i on S t  a t  i on 

Time - 
10:30 AM 

1:30 PM 

7:30 AM 

7:55 AM 

7:45 AM 

8:30 AM 

9:10 AM 

10:15 AM 

10:lO AM 

10:25 AM 

Tide - 
High 

Ebb 

Ebb 

Ebb 

Low 

Low 

High 

Ebb 

Flood 

Flood 

No. 06 No. 07 

Ground s u r f  ace e l e v a t i o n  
Bottom o f  w e l l  e l e v a t i o n  

I 
'L , 
4 
'1. 

1 
4 



4. Tank Farm One Samples - Verification Step 

The samples collected in the verification step a t  Tank Farm One (Site No. 

07) are listed in Table 27. The locations of the sample collection points are 

shown on Figure Nos. 8 and 9. The principal areas of interest for purposes of 

the sampling program in the verification step were: 

a. The groundwater at the site. 

b. The soils on the site. 

The groundwater samples were collected a t  two stations (Nos. 03 and 04) 

under b o t h  wet and dry weather conditions. One pair of the samples was from a 

groundwater observation we1 1 (Station No. 03) near the Melvi 1 le Pub1 ic Fishing 

Area north of Tank  Farm One. The other pair was from a bypass around an oi 1 - 

water separator (Station No. 04) on a system which drains groundwater from 

around the storage tanks a t  Tank  Farm One. 

The soil samples were collected from a depth of three feet a t  three 

locations ( S t a t i o n  Nos. 01, 02 and 05) where sludges from storage tanks had been 

disposed of i n  pits and covered. The three samples were composited i n  the 

1 aboratory prior t o  examination. 
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TABLE 27 
SAMPLES COLLECTED - VERIFICATION STEP 

SITE NO. 07 - TANK FARM ONE 

NO. 

- 

TYPE 

Groundwater -Dry Weather 
Groundwater-Dry Weather 
Groundwater-Dry Weather 
Groundwater-Dry Weather 
Groundwater-Dry Weather 
Groundwater-Dry Weather 

Groundwater-Wet Weather 
Groundwater-Wet Weather 
Groundwater-Wet Weather 
Groundwater-Wet Weather 
Groundwater-Wet Weather 
Groundwater-Wet Weather 

Soi 1 
Soi 1 
Soi 1 

TIME - 
11-28-83 

11:30 A.M. 
11 : 30 
11:30 
11:55 
11: 55 
11:55 

11-29-83 
1:55 P.M. 
1: 55 
1:55 
2: 25 
2: 25 
2: 25 

11-30-83 
7:45 A.M. 
8: 00 
8: 15 

*Petroleum Based Hydrocarbons. 

**Samples analyzed f o r  l ead  and o i l  and grease. 

ANALYSIS FOR 

BTX 
PBHC* 
Lead 
BTX 
PBHC 
Lead 

BTX 
PBHC 
Lead 
BTX 
PBHC 
Lead 

** 
** 
** 



5. A n a l y t i c a l  Data on Samples Co l l ec ted  - V e r i f i c a t i o n  Step 

The samples c o l l e c t e d  a t  t he  Tank Farm One s i t e  are summarized i n  Table 27 

as p r e v i o u s l y  discussed. The analyses were conducted f o r  t he  parameters 

i n d i c a t e d  i n  Table 27 and t h e  d e t a i l e d  l a b o r a t o r y  r e p o r t s  on t h e  analyses are 

i nc luded  i n  Appendix C. A summary o f  these r e s u l t s  i s  presented i n  Table 28 f o r  

t h e  s o i l  samples and i n  Table 29 f o r  t h e  groundwater samples. 

6. Eva lua t i on  o f  A v a i l a b l e  Data - V e r i f i c a t i o n  Step 

The a n a l y t i c a l  da ta  on a l l  samples c o l l e c t e d  i n d i c a t e  the  presence o f  o i l  o r  

g a s o l i n e  contaminants i n  t h e  s o i l  and groundwater a t  Tank Farm One. This  

judgment i s  based on t h e  magnitude o f  t he  o i  1 and grease concentrat ions i n  s o i  1 

samples and t h e  BTX concent ra t ions  i n  groundwater samples. A1 though some lead 

was found i n  t h e  s o i l  samples, t h e  concent ra t ions  were r e l a t i v e l y  low and no 

l e a d  was found i n  groundwater. The concent ra t ions  o f  BTX and petroleum based 

hydrocarbons i n  t h e  groundwater samples were high; BTX contaminat ion i n d i c a t e s  

p o l l u t a n t s  f rom l i g h t  o i l s  such as gasol ine. 

7. Locat ion  o f  Suspected Contaminant Sources - V e r i f i c a t i o n  Step 

The a n a l y t i c a l  da ta  conf i rms t h e  presence o f  o i  l and grease and depos i ts  at 

t h e  suspected l o c a t i o n s  o f  prev ious tank sediment b u r i a l  p i t s .  

The ana lys i s  o f  groundwater samples a t  S t a t i o n  No. 04 conf i rms t h a t  BTX 

contaminants are present  i n  t h e  groundwaters a t  one o r  more o f  t h e  bu r ied  

s to rage tanks numbered 13 t o  18 a t  Tank Farm One. 

The groundwater samples a t  S t a t i o n  No. 03 a lso  e x h i b i t e d  s i g n i f i c a n t l y  h igh  

l e v e l s  o f  BTX i n  groundwater. However, t he  hydrogeological  da ta  developed by  

t h e  U.S. Army Environmental Hygiene Agency i n d i c a t e s  t h a t  contaminants found a t  

t h i s  sampling p o i n t  do no t  o r i g i n a t e  f rom Tank Farm One. 



TABLE 28 
SUMMARY OF SOIL SAMPLE ANALYTICAL DATA 

STTt NO. O /  - TANK FARM ONt (NOV., 1983' 
( A l l  r e s u l t s  i n  ppm - d r y  weight b a s i s ) )  

S t  a t  i on Numbers 
0 1 02 05 Parameter 

Lead 

Y O i  1 and Grease 

TABLE 29 
SUMMARY OF GROUNDWATER SAMPLE ANALYTICAL DATA 

S l  I t  NO. O /  - NK FARM UNt (NOV., 1983) 
( A l l  r e s u l t s  i n  ppb (ugll) except as noted') 

S t  a t  i on Numbers 
03 04 03 04 
D r  Y Dry Wet Wet 

Weather Weather Weat her  Weather Parameter 

Benzene ' Toluene 

Xyl enes 

Lead 

Petroleum Based - 
Hydrocarbons (ppm) 



8. Tank Farm One Samples Collected - Characterization Step 

The samples collected in the characterization step at  Tank Farm One (S i t e  

No. 07) are l i s t ed  in Table 30. The general locations of the sample collection 

points are shown on Figure Nos. 10 and 11. The data establishing the locations 

of the monitoring we1 1s i s  presented in Appendix F. The principal areas of 

in t e re s t  for  purposes of the sampling program in the characterization step 

were: 

a. The groundwater at  the s i t e .  

b. The so i l s  on the s i t e .  

c. A comparison of the vo la t i l e  organics in the soi l  and groundwater. 

d .  A comparison of the influent and effluent qual i ty  of the oil-water 
separator. 

The so i l  samples were collected from a depth of three f ee t  at three 

locations (Station Nos. 01, 02 and 05) where sludges from storage tanks had been 

disposed of in p i t s  and covered. 

Monitoring wells (Stations 06 and 07) were instal led as summarized in Table 

25. These wells were ins ta l led  for  the purpose of comparing the vola t i le  

organic charac ter i s t ics  of the groundwater with that of the soi l  samples. The 

wells were constructed as described in Section E.  A t  Station 04, samples of 

groundwater were obtained from a groundwater collection system draining the area 

of fuel tank Nos. 13 t o  18. This groundwater normally discharges through an 

oil-water separator to  Narragansett Bay. The separator was by-passed for  15 

minutes before sampling a t  Station 04. The oil-water separator eff luent  was 

sampled a t  Station 08. 
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NO. - 

2991 
2992 
2993 
2994 
2995 

2996 

6811 
6812 
6813 
6814 
6815 

6816 
6817 
6818 

6831 
6832 
6833 
6834 
6835 

6836 
6837 
68 38 
6839 
6840 

6841 
6842 

TABLE 30 
SAMPLES COLLECTED - CHARACTERIZATION STEP 

SITE NO. 07 - TANK FARM ONE 

TYPE - 

Soi 1 
Soi 1 
Soi 1 
Soi 1 
Soi 1 

TIME ANALYSIS FOR 

Soi 1 2:45 

Groundwater 8:30 AM 
Groundwater 8: 30 
Groundwater 8: 55 
Groundwater 8: 55 

O i  1 -water Separator E f f l u e n t  9:15 

O i  1 -water Separator E f f l u e n t  9:15 
Groundwater 9: 25 
Groundwater 9: 25 

Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 

Groundwater 9: 20 
O i  1 -water Separator E f f l u e n t  9:40 
O i  1 -water Separator E f f l u e n t  9:40 
O i  1 -water Separator E f f l u e n t  9:40 

Groundwater 1O:OO 

Groundwater 
Groundwater 

* C h a r a c t e r i s t i c  f i n g e r p r i n t  
** No ana lys i s  conducted 

*** C h a r a c t e r i s t i c  f i n g e r p r i n t  and BTX 

PBHC *** 
PBHC *** 
PBHC 

*** 
PBHC *** 

PBHC *** 
*** 

PBHC *** 
*** 

PBHC *** 
*** 

PBHC 



NO. - 

066 1 
2 
3 
4 
5 

0672 
0666 

7 
8 
9 

7 0 
1 

7004 
5 
6 
7 
8 

9 
10 
11 

7014 
5 

6 
3 1 

7017 
8 
9 

20 

TABLE 30(Cont ' d )  
SAMPLES C O L L E ~ H A R A C T E R I Z A T I O N  STEP 

SITE NO. 07 - TANK FARM ONE 

ST A - TYPE - 

06 Groundwater 
06 Groundwater 
06 Groundwater 
07 Groundwater 
07 Groundwater 

07 Groundwater 
08 O i  1 -water separator  e f f l u e n t  
08 O i l -wa te r  separa tor  e f f l u e n t  
08 O i  1 -water separator  e f f  1 uent 
04 Groundwater 

04 Groundwater 
04 Groundwater 

08 O i  1 -water separator  e f f  1 uent 
08 O i l -wa te r  separator  e f f l u e n t  
08 O i  1 -water separator  e f  f 1 uent 
08 O i  l -wa te r  separator  e f f l u e n t  
04 Groundwater 

04 Groundwater 
04 Groundwater 
04 Groundwater 
0 7 Groundwater 
07 Groundwater 

07 Groundwater 
07 Groundwater 
06 Groundwater 
06 Groundwater 
06 Groundwater 

06 Groundwater 

TIME - 
1-07-85 

11:OO AM 
11:OO AM 
11:OO AM 
11:20 AM 
11:20 AM 

11:20 AM 
1:25 PM 
1:25 PM 
1:25 PM 
1:45 PM 

1:45 PM 
1:45 PM 

1-28-85 

9:35 AM 
9:35 AM 
9:35 AM 
9:35 AM 
9:50 AM 

9:50 AM 
9:50 AM 
9:50 AM 

11:OO AM 
11:OO AM 

11:OO AM 
11:OO AM 
11:15 AM 
11:15 AM 
11:15 AM 

11:15 AM 

* C h a r a c t e r i s t i c  f i n g e r p r i n t  
** No ana l ys i s  conducted 

*** C h a r a c t e r i s t i c  f i n g e r p r i n t  and BTX 

ANALYSIS FOR 

PBHC *** 
*** 
PBHC *** 
*** 
PBHC ** 
*** 
PBHC 

PBHC *** 
*** 
*** 
PBHC 

*** 
PBHC ** 

*** 
PBHC *** 



9. A n a l y t i c a l  Data on Samples Col l e c t e d  - Charac te r i za t i on  Step 

The samples c o l l e c t e d  a t  t he  Tank Farm One s i t e  were analyzed f o r  t he  

parameters i n d i c a t e d  i n  Table 30 and t h e  d e t a i l e d  l a b o r a t o r y  r e p o r t s  on the  

analyses are inc luded i n  Appendix C. A summary o f  these r e s u l t s  i s  presented i n  

Table 3 1  f o r  t h e  gas chromatographic scans on s o i l  samples, groundwater samples, 

and o i  1-water separator  e f f l u e n t  samples. Table 32 presents a  summary o f  PBHC 

and BTX analyses on groundwater samples and o i  1  -water separator  e f f  1  uent 

samples. 

10. Eva lua t i on  o f  A v a i l a b l e  Data - Charac te r i za t i on  Step 

The a n a l y t i c a l  da ta  on a l l  samples c o l l e c t e d  i n  t he  v e r i f i c a t i o n  s tep  

i n d i c a t e d  t h e  presence o f  o i  1  or  gas01 i n e  contaminants i n  t h e  so i  1  and 

groundwater a t  Tank Farm One. This  was based on the  o i l  and grease 

concent ra t  ions  i n  so i  1  samples and the  BTX concent ra t  ions  i n  groundwater 

samples. Although some lead was found i n  the  s o i l  samples, t h e  concent ra t ions  

were r e l a t i v e l y  low and no lead was found i n  groundwater. 

To f u r t h e r  eva lua te  t h e  s i t e ,  samples o f  s o i l  f rom o l d  tank sediment b u r i a l  

l o c a t i o n s  ( S t a t i o n s  Nos. 01, 02, and 05) were subjected t o  chromatographic scans 

t o  e s t a b l i s h  t h e  t y p e ( s )  o f  o i l  present. These scans were compared w i t h  scans 

o f  a  se r ies  o f  f o u r  groundwater samples about one month apar t  c o l l e c t e d  from the  

groundwater dra inage system ( S t a t i o n  No. 04) and the  two mon i to r i ng  we1 1s. A 

s i m i l a r  se r i es  o f  samples was c o l l e c t e d  f rom t h e  o i l - w a t e r  separator  e f f l u e n t  

( S t a t i o n  No. 08) f o r  comparison w i t h  t h e  i n f l u e n t  ( S t a t i o n  No. 04). Samples 

f rom S t a t i o n s  04, 06, 07, and 08 were a lso  examined f o r  benzene, toluene, and 

xy lene (BTX), which i s  i n d i c a t i v e  o f  t h e  presence o f  l i g h t  petroleum products, 

such as gasol ine.  

The r e s u l t s  i n d i c a t e  t h a t  t h e  petroleum products found i n  t h e  s o i l s  f rom the  

o l d  b u r i a l  l o c a t i o n s  are weathered m a t e r i a l s  s i m i l  ar t o  No. 6 o r  Bunker C f u e l  

H-13 



TABLE 31 

SUMMARY OF GAS CHROMATOGRAPHIC SCANS OF SAMPLES 
OF SOIL, G R O U ~ ~ R ,  AND OIL WATER StPARATOR tttLUENT 

SITE 07 - TANK FARM ONE (Sept., 1984 t o  Jan., 1985) 

S t  a t i o n  
No. Sample o f  Date - Summar v o f  Scan 

0 1  Soi 1 
0 2 Soi 1 
0 5 Soi 1 

9-12-84 A1 1 samples conta ined a weathered 
9-12-84 petroleum based o i l  w i t h  a p a t t e r n  
9-12-84 s i m i l a r  t o  a No. 6 o r  Bunker C 

Fuel. 

04  Groundwater 11-21-84 A l l  samples conta ined a se r ies  o f  
12-17-84 hydrocarbons w i t h  a p a t t e r n  

1-07-85 s i m i l a r  t o  weathered gasol ine.  
. 1-28-85 The hydrocarbons present  were i n  

t h e  C8 t o  C13 range which 
i n d i c a t e  a weathered gasol i n e  
product.  

0 8 O i  1 -water sepa- 11-21-84 A1 1 samples conta ined a se r i es  o f  
r a t o r  e f f l uen t  12-17-84 hydrocarbons w i t h  a p a t t e r n  

s im i  1 a r  t o  weathered gasol ine.  
The hydrocarbons present were i n  
t h e  C8 t o  C13 range which 
i n d i c a t e  a weathered gaso l ine  
product.  

I n s u f f i c i e n t  l e v e l s  t o  f i n g e r p r i n t  
I1 I1 I1 I1 

08 Water separator  
e f  f 1 uent  

06 Groundwater 
(mon i to r i ng  
we1 1 ) 

0 7 Groundwater 
(mon i to r i ng  
we1 1 ) 

I n s u f f i c i e n t  l e v e l s  t o  f i n g e r p r i n t  
I1 I1 I 1  11 

I1 11 I1 I t  

I1 I1 I1 I1 

I n s u f f i c i e n t  l e v e l s  t o  f i n g e r p r i n t  
I1 I1 I1 I1 

11 I1 II I1 

11 I1 I t  I1 



TABLE 32 

SUMMARY OF PBHC AND BTX ANALYTICAL DATA ON SAMPLES OF 
GROUNDWATtR AND OIL-WATER StPARATOR EkFLUtNT 

 SIT^ O /  - IANK FARM O N t  (Nov.. 1984 t o  Jan.. 1985) 

St a t i o n  
No. 

Petroleum 
Hydrocarbons Benzene To 1 uene Xyl ene 

Date mg/l (ppm) ug / l  (PPb) ug / l  ( P P ~ )  ( ~ g / l  (ppg) - 
04 Groundwater 11-21-84 

( i n f l u e n t  12-17-84 
t o  o i  1 -water 1-07-85 
separa tor  1-28-85 
- 

08 O i  1-water 11-21-84 
separa tor  12-17-84 
e f  f 1 uent  1-07-85 

1-28-85 

06 Groundwater 11-21-84 
m o n i t o r i n g  12-17-84 
we1 1 1-07-85 

1-28-85 

07 Groundwater 11-21-84 
m o n i t o r i n g  12-17-84 
we1 1 1-07-85 

1-28-85 



o i l .  The petro leum products found i n  a l l  o ther  samples were s i g n i f i c a n t l y  
?' 

d i f f e r e n t  and were i n d i c a t i v e  o f  weathered gasol ine. No evidence was found t o  

i n d i c a t e  t h a t  o i l  f rom previous d isposa l  p r a c t i c e s  i s  e n t e r i n g  t h e  groundwater. 

There are some petroleum-based hydrocarbons and BTX present  i n  t he  

groundwater underdrainage system and t h e  o i l - w a t e r  separator  i s  g e n e r a l l y  

per fo rming w e l l  i n  l i m i t i n g  these discharges t o  t h e  Bay. No BTX was found i n  

e i t h e r  groundwater mon i to r i ng  we l l  (S ta t i ons  06 and 07). 

The f i n g e r p r i n i n g  technique was used p r i n c i p a l l y  as a comparative t o o l  t o  

determine i f  s i m i l a r  hydrocarbons were present i n  t h e  s o i l  and i n  t h e  

groundwater. Th is  technique has a r e l a t i v e l y  h igh  de tec tab le  l i m i t  (20 ppm) so 

t h a t ,  even though t h e r e  were " i n s u f f i c i e n t  l e v e l s  t o  f i n g e r p r i n t 1 ' ,  i t cannot be 

o f  concluded t h a t  t h e r e  are no hydrocarbons present.  However, t he  preponderance 

d a t a  on t h e  groundwater i n d i c a t e s  t h a t  t h e  s o i l  i s  no t  the  source o f  t h e  

hydrocarbons because t h e  c h a r a c t e r i s t i c s  are e n t i r e l y  d i f f e r e n t .  Fu r the r  

d i scuss ion  on t h i s  i s  presented i n  Appendix D. 

Al though i t  appears t h a t  t h e  groundwater underdrainage i s  i n t e r c e p t i n g  so 

contaminants, a de terminat ion  o f  whether or  no t  these are coming f rom t h e  act  

s to rage tanks o r  o ther  c u r r e n t  a c t i v i t i e s  i s  beyond t h e  scope 'o f  t h i s  study. 

The water l e v e l s  i n  t h e  mon i to r i ng  w e l l s  were s i g n i f i c a n t l y  above t h e  Bay 

water l e v e l  and were no t  a f f e c t e d  by t i d a l  va r i a t i ons .  

11. Recommendat i ons 

me 

i v e  

The r e s u l t s  o f  the  s tud ies  i n d i c a t e  t h a t  some l i g h t  petroleum products have 

entered t h e  groundwater bu t  not  from previous waste d isposa l  p rac t i ces .  

Consequently, t h e  s i t e  does not  r e q u i r e  f u r t h e r  study, i n v e s t i g a t i o n ,  o r  

remedia l  a c t i o n  under t h e  NACIP  program. 



I. FINDINGS AT SITE NO. 12 TANK FARM FOUR 

1. H i s t o r y  o f  Waste Disposal 

The h i s t o r y  o f  waste d isposa l  a t  t h i s  s i t e  was thorough ly  covered i n  the  

I A S .  The f o l  l ow ing  d i scuss ion  summarizes the  background in fo rmat  i o n  conta ined 

i n  t h e  I A S .  

Th i s  s i t e  has 12 concre te  underground tanks, each w i t h  a  c a p a c i t y  o f  60,000 

b a r r e l s .  These tanks were used t o  s t o r e  d iese l  and f u e l  o i  1  bu t  t h e i r  use was 

d i scon t i nued  severa l  years ago, when they  were emptied (bu t  not cleaned) and 

r e f i l l e d  w 

Dur ing 

p e r i o d i c a l  

t h  water. 

t h e  p e r i o d  o f  a c t i v e  use o f  the  tanks, the  bottom sludge was 

y  removed and disposed of by  burning; however, t he re  was some 
< 

susp i c ion  t h a t  t h e  c lean ings  were disposed o f  on the  ground i n  , the general 

v i c i n i t y  o f  t he  tank being cleaned. There i s  no i n d i c a t i o n  on the  s i t e  as t o  

s p e c i f i c a l l y  where these deposi ts ,  i f  any, were made. 

2 .  E x i s t i n g  S i t e  Cond i t ions  

The s i t e  i s  no longer used as a  tank farm. The tanks are f i l l e d ,  o r  

p a r t i  a1 l y  f i l l e d  w i t h  water and/or o i l  and are repo r ted  t o  con ta in  any sediments 

o r  o i l  res idues  remain ing  when t h e  tanks were emptied upon d e a c t i v a t i o n  o f  t he  

tank  farm. No f u r t h e r  waste d isposa l  a c t i v i t i e s  have taken p lace s ince  

d e a c t i v a t i o n  and the re  i s  no v i s i b l e  sur face evidence of t he  past tank sediment 

d i sposa l  p rac t i ces .  The s i t e  i s  loca ted  w e l l  above f l o o d  e l e v a t i o n  so t h a t  any 

p o l l u t a n t s  re leased f rom b u r i e d  tank sediments cou ld  escape o n l y  by  m i g r a t i o n  

w i t h  t h e  groundwater flow. 

Norman's Brook f l ows  across the  southwest corner of the  s i t e  j u s t  be fore  

d i scha rg ing  i n t o  Narraganset t  Bay. A swale c a r r i e s  i n t e r m i t t e n t  wet weather 

r u n o f f  wes te r l y  f rom t h e  v i c i n i t y  o f  Tank No. 4 1  t o  Norman's Brook. When t h i s  



r u n o f f  was sampled i n  t h e  v e r i f i c a t i o n  step, the  source o f  t he  r u n o f f  was 

seepage out  o f  t h e  ground i n  t h e  more s t e e p l y  sloped areas near t h e  swale. The 

n o r t h e r n  p a r t  o f  t h e  s i t e  d ra ins  toward Narragansett  Bay but  no t  v i a  Norman's 

Brook. 

3. Hydrogeol og i  c a l  Data 

The general hydrogeology o f  t h e  NETC area was covered i n  t h e  IAS. The 

f o l l o w i n g  d iscuss ion  summarizes 'the background hydrogeological  da ta  conta ined i n  

t h e  I A S  and inc ludes  data  based on mon i to r i ng  w e l l s  i n s t a l l e d  i n  t he  

c h a r a c t e r i z a t i o n  step. 

Soi 1 sampling ,and o ther  observat ions made du r ing  the  v e r i f i c a t i o n  step 

sampling i n d i c a t e d  t h a t  t h e  groundwater l e v e l  i s  a t  about a depth o f  two t o  

t h r e e  fee t ,  and based on sur face grades i t  appeared t h a t  the  groundwater moves 

i n  a westward d i r e c t i o n  and discharges i n t o  Narraganset t  Bay. However, as shown 

on Table 33 and F i g u r e  12, two new mon i to r i ng  we1 1s were i n s t a l  l e d  du r ing  t h e  

c h a r a c t e r i z a t i o n  s tep  t o  eva lua te  the  p o s s i b i l i t y  t h a t  prev ious waste d isposal  

p r a c t i c e s  might  be a f f e c t i n g  groundwater qua1 i t y .  These we1 1s are loca ted 

downgradient o f  t he  e x i s t i n g  tanks and o i l  b u r i a l  l o c a t i o n s  near t h e  tanks. The 

groundwater e leva t i ons  a t  t h e  two mon i to r i ng  w e l l s  are shown i n  Table 34. These 

show groundwater l e v e l s  a t  depths o f  5-15 f e e t  and a grad ien t  toward t h e  south 

i n d i c a t i  ng t h a t  groundwater movement i s  toward Norman's Brook and t h e  Bay. 

There was no evidence of any d i r e c t  leachate discharges i n t o  t h e  Bay. The 

groundwater i s  no t  being u t i l i z e d  at NETC. Any w e l l s  i n  t h e  area are upgradient  

f rom t h e  s i t e  and beyond i t s  in f luence.  



TABLE 33 

MONITORING WELLS 

SITE NO. 12 - TANK FARM FOUR 

S t a t i o n  
No. 10 

Locat ion  (See E x h i b i t  B) 

Well depth ( f e e t )  

Oowngrad i ent  
of o i l  tanks 

E leva t i ons  (MLW) : 

Ground s u r f  ace 20.8 

Top of we l l  cas ing  22.07 

Top of p r o t e c t i v e  casing 22.32 

Bottom o f  w e l l  ( - )  4.2 

Lengths ( f e e t )  : 

Casing 

Screen 

St a t  i on 
No. 11 

Oowngradient 
of o i l  tanks 



TABLE 34 

OBSERVED WATER LEVELS IN MONITORING WELLS 
S IT t  NO. 12 - NK FARM FOUR 

Date - T i  me - 
9-12-84 2:30 PM 

9-12-84 4:00 PM 

11-20-84 4:05 PM 

11-20-84 4:12 PM 

12-17-84 2:30 PM 

12-17-84 2:50 PM 

Ground s u r f  ace e l e v a t i o n  
Bottom o f  w e l l  e l e v a t i o n  

Tide - 
Low 

Low 

High 

High 

High 

High 

Low 

Low 

Ebb 

Ebb 

Groundwater E leva t i on  (MLW) 
S t a t i o n  S t a t i o n  
No. 10 No. 11 

9.8 



4. Tank  Farm Four Samples - Verification - Step 

The samples collected i n  the verification step a t  Tank  Farm Four (Site No. 

1 2 )  are listed i n  Table 35. The locations of the sample collection points are 

shown on Figure No. 12.  The principal areas of interest for purposes of the 

sampling program in the verification step were: 

a. Groundwater a t  the si te.  

b. The soi 1s on the si te.  

There were no readily available ground water observation points or samp 

points on or near the site. However, the sample of surface water collected 

a swale (Station No. 09) several hours after period of rainfall may be 

considered to be representative of shallow groundwater since most of the 

was observed t o  be seepage out of the ground rather t h a n  contributory flow 

over1 and runoff. 

The soil samp 

1 e 

from 

les were collected from a depth of three feet a t  six locations 

(Station Nos. 01 t o  06) where sludges from storage tanks were suspected to have 

been disposed of in pits and covered. The six soil samples were composited in 

the 1 aboratory prior t o  examination. 
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NO. - 

8710 

8711 
8712 
8713 
8714 
8715 
8716 
8717 
8718 
8719 

STA - 

07 

09 
09 
09 
0 1  
02 
03 
04 
05 
06 

TABLE 35 
SAMPLES COLLECTED - VERIFICATION STEP 

SITE NO. 12 - TANK FARM FOUR 

TYPE - TIME - 
11-28-83 

Sediment (0-4)  3:45 P.M. 
11-29-83 

Sediment (0-4) 3:15 P.M. 
Surface Water-Wet Weather 3: 10 
Surf ace Water-Wet Weather 3: 10 
Soi 1 2: 15 
Soi 1 2: 30 
Soi 1 2:45 
Soi 1 3:OO 
Soi 1 3: 15 
Soi 1 3: 30 

ANALYSIS FOR 

Lead, PBHC** 
PBHC 
Lead 

t 
t 
t 
t 
t 
t 

*Sample no t  analyzed i n  t h e  v e r i f i c a t i o n  stage. 

**Petroleum Based Hydrocarbons 

tSamples were composited i n t o  one sample and analyzed f o r  lead and 
o i l  and grease 

TABLE 36 
SUMMARY OF SURFACE WATER, ~01-D IMENT SAMPLE ANALYTICAL DATA 

S I T t  NO. 12 - TANK FARM IOUR (NOV., 1983) 

Parameter 

S t a t i o n  Numbers and S a m ~ l e  T v ~ e s  

Composite 09 09 
S o i l  Sample Sed i men t Surf ace Water 

Lead 3.25 ppm <0.5 ppm (0.04 mg/l 

Petroleum Based Hydrocarbons .rt 478 ppm 3.6 mg/l 

O i l  and Grease 216 ppm 

*No ana lys i  s performed 



5. A n a l y t i c a l  Data on Samples Co l l ec ted  - V e r i f i c a t i o n  Step 

The samples c o l l e c t e d  at the  Tank Farm One S i t e  are summarized i n  Table 35 

as p r e v i o u s l y  discussed. The analyses were conducted fo r  t h e  parameters 

i n d i c a t e d  i n  Table 35 and t h e  d e t a i l e d  l a b o r a t o r y  r e p o r t s  on the  analyses are 

i nc luded  i n  Appendix C. A summary o f  these r e s u l t s  i s  presented i n  Table 36. 

6. Eva lua t i on  o f  A v a i l a b l e  Data - V e r i f i c a t i o n  Step 

The a n a l y t i c a l  da ta  on samples c o l l e c t e d  i n d i c a t e  t h a t  t he re  i s  o i l  and 

grease contaminat ion i n  t h e  s o i  1  and some petroleum based hydrocarbon 

contaminat ion i n  sediments i n  a  wet weather brook on t h e  south s ide  o f  t he  s i t e .  

There was a  low l e v e l  o f  petroleum based hydrocarbon contaminat ion i n  t h e  r u n o f f  

i n  t h i s  brook. 

7. Locat ion  o f  S u s ~ e c t e d  Contaminant Sources - V e r i f i c a t i o n  S t e ~  

The a n a l y t i c a l  da ta  i n d i c a t e  t h a t  one o r  more o f  t he  s o i l  samples ( S t a t i o n  

Nos. 0 1  t o  06) i s  h igh  i n  lead and/or o i  1  and grease and t h a t  some petroleum 

based hydrocarbons may be escaping v i a  sur face r u n o f f .  The sources o f  these 

contaminants could be e i t h e r  o f  t he  f o l l o w i n g :  

- Undefined l o c a t i o n s  o f  b u r i a l  o r  dumping areas fo r  tank bottom 
sediments. 

- Leakage f rom tanks numbered 37 t o  48 which were emptied bu t  not  cleaned 
when taken out  o f  serv ice.  

8. Samples Co l l ec ted  - Charac te r i za t i on  Step 

The samples c o l l e c t e d  i n  t h e  c h a r a c t e r i z a t i o n  s tep  a t  Tank Farm Four ( S i t e  

No. 12)  a re  l i s t e d  i n  Table 37. The general l o c a t i o n s  of t he  sample c o l l e c t i o n  

p o i n t s  are shown on F igu re  No. 13. The data  e s t a b l i s h i n g  the  l o c a t i o n s  o f  t he  

m o n i t o r i n g  w e l l s  i s  presented i n  Appendix F. The p r i n c i p a l  areas o f  i n t e r e s t  

f o r  purposes o f  t h e  sampling program i n  t h e  c h a r a c t e r i z a t i o n  step were: 

a. Groundwater a t  t he  s i t e .  

b. The c h a r a c t e r i s t i c s  of t h e  water i n  t h e  i n a c t i v e  o i l  s torage tanks. 
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NO. - 

2979 
2980 
2981 
2982 
2983 

2984 
2985 
2986 
2987 
2988 

2989 
2990 

6826 
6827 
6828 
6829 

6846 
6847 
6848 
6849 

0676 
7 
8 
9 

7027 
8 
9 

30 

NOTE: 

TABLE 37 
SAMPLES COLLECTED - CHA~VXTERIZATION STEP 

SITE NO. 12 - TANK FARM FOUR 

TYPE 

Water - Tank 39 
Water - Tank 39 
Water - Tank 38 
Water - Tank 38 
Water - Tank 37 

Water - Tank 37 
Water - Tank 45 
Water - Tank 45 
Water - Tank 46 
Water - Tank 46 

Water - Tank 47 
Water - Tank 47 

Groundwater 
Groundwater 
Groundwater 
Groundwater 

Groundwater 
Groundwater 
Groundwater 
Groundwater 

Groundwater 
Groundwater 
Groundwater 
Groundwater 

Groundwater 
Groundwater 
Groundwater 
Groundwater 

TIME ANALYSIS FOR 

A l l  water samples were c o l l e c t e d  a t  the  bottom o f  the  tank. 

PBHC 
Lead 
PBHC 
Lead 

PBHC 
Lead 
PBHC 
Lead 

PBHC 
Lead 
PBHC 
Lead 

PBHC 
Lead 
PBHC 
Lead 

* Lead, petro leum based hydrocarbons, pH, t o t a l  suspended so l i ds ,  BOD, amnonia 
( t h e  two b o t t l e s  f rom each tank were mixed together  be fore  ana lys i s )  
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Samples of water were col lected from the  bottom of s i x  of the  12 inac t ive  

o i l  s torage tanks (S ta t ions  12 t o  17);  tank Nos. 37, 38, 39, 45, 46, and 47 were 

sampled. The purpose of the  sampling was t o  determine the  cha rac t e r i s t i c s  of 

o i l  i s  removed from the t h e  water for  evaluation of methods of disposal when 

tanks. 

Monitoring wells (S ta t ions  10 and 11) were i n s t a  l l ed  as summarized in Table 

33. These wells were i n s t a l l ed  t o  determine i f  previous disposal of tank 

cleanings by on s i t e  burial  i s  af fect ing groundwater qual i ty .  

9. Analytical Data on Samples Collected - Characterization Step 

The samples col lected a t  the  Tank Farm Four S i t e  were analyzed for  the  

parameters indicated in Table 37 and the de ta i l ed  laboratory repor ts  on the  

analyses are included in Appendix C.  A summary of these r e s u l t s  on groundwater 

i s  presented in Table 38 and for  water in the  o i l  tanks in Table 39. 

10. Eva1 uation of Avai 1 able Data - Characterization Step 

The analyt ical  data on samples col lected ind ica te  tha t  there  i s  some 

petrol  eum-based hydrocarbon contamination in the  groundwater. No s ign i f i c an t  

concentrat ions of lead were found. Since the d i rec t ion  of groundwater movement 

i s  toward Norman's Brook and the Bay, no water supplies could be affected by 

t h i s  contamination and any impact or beneficial  uses of the  groundwater or the  

Bay would be p r ac t i c a l l y  non-detectable. 

The pol lutants  found i n  the  bottom water 

t h a t  the  waters could be discharged t o  a san 

of the  o i l  s torage tanks are such 

i t  ary  sewer duri ng oi 1 removal 

operations i f  necessary. A temporary oi 1-water separator would be desi rable  t o  

avoid the p o s s i b i l i t y  of a discharge of o i l  t o  the sewer system. The water 

l eve l s  in the monitoring wells were s i gn i f i c an t l y  above t he  Bay water level and 

were not affected by t i d a l  var ia t ions .  
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TABLE 38 

SUMMARY OF ANALYTICAL DATA ON SAMPLES OF BOTTOM WATER 
FROM INACTIVE OIL STORAGE TANKS 

SITE NO. 12 - TANK FARM tOUR (Sept., 1984) 

(A1 1 r e s u l t s  i n  mg/ l )  

Biochemical Petroleum- 
Tank S t a t i o n  Tot a1 Ammoni a- Oxygen Demand Based 

No. - No. - pH - Lead Suspended Sol i d  N i t rogen (5-day) Hydrocarbons 

TABLE 39 

SUMMARY OF ANALYTICAL DATA ON SAMPLES OF BOTTOM WATER 
FROM INACTIVE OIL STORAGE TANKS 

SITE NO. 12 - TANK FARM tOUR (Sept., 1984) 

(A1 1 r e s u l t s  i n  rng/l) 

Biochemical Petroleum- 
Tank S t a t i o n  Tot a1 Ammoni a- Oxygen Demand Based 

No. - No. pH Lead Suspended Sol i d  N i t rogen - - (5-day) Hydrocarbons 

3 7 12 7.17 <0.04 79.2 0.76 46 7 . 5 



11. Locat ion  of Contaminant Sources and Actual /Po ten t i  a1 M i g r a t i o n  

The o n l y  p o s s i b l e  contaminant sources are the  o l d  b u r i a l  l o c a t i o n s  f o r  tank 

bot tom c lean ing  and leaks  from t h e  i n a c t i v e  tank. The r e s u l t s  o f  s tud ies  a t  

Tank Farm Four p r a c t i c a l l y  r u l e  out  the  o l d  b u r i a l  l o c a t i o n s  as contaminant 

sources. The more l i k e l y  source o f  PBHC i n  t h e  groundwater i s  l eak ing  tanks but  

even t h i s  contaminat ion i s  minimal and has l i t t l e ,  i f  any, environmental 

impact. 

12. T o x i c i t y  Data and S tandards /Cr i t e r i a  f o r  Contaminants Found 

Petroleum-based hydrocarbons were found i n  small amounts i n  t he  groundwater 

m o n i t o r i n g  w e l l s  on the  west p a r t  o f  t h e  s i t e .  These m a t e r i a l s  are undes i rab le  

i n  t h e  marine environment, i n  water suppl ies,  and i n  t h e  food cha in  bu t  t he  

s t u d i e s  d i d  no t  revea l  s i g n i f i c a n t  movement o f  these contaminants through the  

ground. There are no s p e c i f i c  standards o r  c r i t e r i a  f o r  petroleum-based hydro- 

carbons i n  water supp l ies  o r  i n  t h e  food chain. T o x i c i t y  da ta  fo r  PBHCs was 

presented i n  Sect ion  J o f  t he  v e r i f i c a t i o n  s tep  repo r t .  S p e c i f i c  t o x i c i t y  da ta  

i s  r e l a t e d  p r i n c i p a l l y  t o  water q u a l i t y ;  t h e  more important  c r i t e r i a  r e l a t i n g  t o  

PBHC are repeated here. 

It has been est imated t h a t  between 5 and 10 m i l l i o n  m e t r i c  tons o f  o i l  enter  

t h e  marine environment annua l ly  (B l  umer, 1970). A major d i f f i c u l t y  encountered 

i n  t h e  s e t t i n g  o f  c r i t e r i a  f o r  petroleum products i s  t h a t  these are not  

d e f i n i t i v e  chemical ca tegor ies ,  bu t  i nc lude  thousands o f  organic compounds w i t h  

v a r y i n g  phys ica l ,  chemical, and t o x i c o l o g i c a l  p roper t ies .  They may be v o l a t i l e  

o r  n o n v o l a t i l e ,  s o l u b l e  or  i nso lub le ,  p e r s i s t e n t  o r  e a s i l y  degraded. 

F i e l d  and l a b o r a t o r y  evidence has demonstrated both acute l e t h a l  t o x i c i t y  

aquat ic  organisms. Events such as 

if., (Di  az -P i fe r re r ,  1962), and t h e  

and l ong  

t h e  Tamp 

term sub le tha l  t o x i c i t y  o f  o i l s  t o  

i c o  Maru wreck o f  1957 i n  Baja, Cal 
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No. 2 fuel oi 1 spi 1 1  in West Falmouth, Mass., in 1969 (Hampson and Sanders, 

1969), both of which caused immediate death to a wide variety of organisms, are 

i l l u s t r a t i v e  of the lethal tox ic i ty  that may be at t r ibuted to o i l  pollution. 

Because of the wide range of compounds included in the category of o i l ,  i t  

i s  impossible to  establish meaningful 96-hour LCs0 values for oi 1 and grease 

without specifying the product involved. However, the data show that  the most 

susceptible category of organisms, the marine larvae, appear to  be intolerant of 

petroleum pollutants,  par t icular ly the water soluble compounds, at  

concentrations as low as 0.1 mgll. 

The long term sublethal e f fec ts  of o i l  pollution include interferences with 

ce l lu l a r  and physiological processes such as feeding and reproduction and do not 

lead t o  immediate death of the organism. Disruption of such behavior apparently 

can , resu l t  from petroleum product concentrations as low as 10 to  100 ugll .  

Bioaccumul ation of petroleum products presents two especi a1 ly  important 

public health problems: (1) the ta int ing of edible, aquatic species, and ( 2 )  

the  possibi l ty  of edible marine organisms incorporating in the i r  t issues the 

high boiling, carcinogenic polycyclic aromatics. Nelson-Smith (1971) reported 

tha t  0.01 mgll of crude o i l  caused ta int ing in oysters. Moore, e t  al .  (1973) 

reported that  concentrations as low as 1 t o  10 ug/l could lead to ta int ing 

within very short periods of time. I t  has been shown that  chemicals responsible 

f o r  cancer in animals and man (such as 3,4-benzopyrene) occur i n  crude o i l  

(Blumer, 1970). I t  has also been shown tha t  marine organ 

incorporating potent ial ly  carcinogenic compounds into the 

compounds remain unchanged (Bl umer, 1970). 

isms are capable of 

i r  body f a t  where the 

Oil pollutants may also become incorporated into sediments. There i s  

evidence that  once t h i s  occurs in the sediments below the aerobic surface layer, 



petroleum oil can remain unchanged and toxic for long preiods, since its rate of 

bacterial degradation is slow. For example, Blumer (1970) reported that No. 2 

fuel oil incorporated into the sediments after the West Falmouth spill persisted 

for over a year, and even began spreading in the form of oil-laden sediments to 

more distant areas that had remained unpolluted immediately after the spill. 

The persistence of unweathered oil within the sediment could have a long term 

effect on the structure of the benthic community or cause the demise of specific 

sensitive important species. Moore, et al. (1973) reported concentrations of 5 

mg/l for the carcinogen, 3,4-benzopyrene in marine sediments. 

Because of the great variability in the toxic properties of oil, it is 

difficult to establish a numerical criterion which would be applicable to all 

types of oi 1. Thus, for a given discharge situation, an upper allowable limit 

of an individual petrochemical should be determined by applying a factor of 0.01 

to the lowest continuous flow 96-hour LC50 for several important and 

sensitive resident species. 

There is a paucity of toxicological data on the ingestion of the components 

of refinery wastewaters by humans or test animals. It is apparent that any 

tolerable health concentrations for petroleum-derived substances far exceed the 

limits of taste and odor. Since petroleum derivatives become organoleptically 

objectionable at concentrations far below the human chronic toxicity, it appears 

that hazards to humans will not arise from drinking oil-polluted waters (Johns 

Hopkins University, 1956; Mckee and Wolf, 1963). Oils of animals or vegetable 

origin generally are nontoxic to humans and aquatic life. 

In view of the problem of petroleum oil incorporation in sediments, its 

persistence and chromic toxicity potential, and the present lack of sufficient 

toxicity data to support specific criteria, concentrations of oils in sediments 

should not approach levels that cause deleterious effects to important species 
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o r  t he  bottom community as a whole. 

13. Recommendat ions  and Cost Estimate 

Since PBHC was found i n  t h e  mon i to r ing  we1 

taken t o  minimize and monitor t h i s  contaminant 

Is ,  remedial ac t ions  should be 

. The minimum ac t i on  should be t o  

remove a l l  o i l  and water from the  12 e x i s t i n g  storage tanks and t o  perform 

c losu re  on these tanks i n  accordance w i t h  new s t a t e  and federa l  r egu la t i ons  on 

underground storage tanks. The s t a t e  regu la t i ons  have s p e c i f i c  requirements f o r  

two methods o f  c losure  o f  underground tanks: abandonment i n  p lace or  removal. 

I f  the  tanks are abandoned i n  place, they  must be emptied and cleaned and 

then f i l l e d  w i t h  an i n e r t  s o l i d  such as sand. Also, as p a r t  o f  t he  procedure 

f o r  tank c losu re  by abandonment i n  place, t h e  s t a t e  r e g u l a t i o n  requ i res  

performance o f  a p rec i s i on  t e s t  t o  determine i f  the tanks are leaking. Such a 

. t e s t  is ,  not  f e a s i b l e  f o r  tanks t h i s  l a rge  and a request should be made t o  waive 

t h i s  requirement s ince moni tor ing we1 1 s are already i n  place. The regu l  & i o n  

a l so  requ i res  tha t ,  f o r  tanks abandoned i n  place, a l l  connecting pipes be use 

and/or plugged. 

A l t e r n a t i v e l y ,  t he  tanks can be removed a f t e r  emptying and cleaning. I n  

t h i s  case a p r e c i s i o n  leak t e s t  i s  no t  requ i red  bu t  the  State Department o f  

Environmental Management (DEM) must be n o t i f i e d  o f  excavations so t h a t  t h e  s i t e  

may be inspected f o r  presence o f  po l l u tan ts .  

Complete removal o f  the  concrete tanks i s  not p r a c t i c a l  and would produce no 

environmental bene f i t .  Abandonment i n  p lace and f i l l i n g  w i t h  sand would be very  

d i f f i c u l t  t o  accomplish. 

Therefore, i t  i s  recommended t h a t  t he  tanks be emptied and cleaned and t h a t  

t h e  r o o f s  o f  t h e  tanks be demolished by c o l l  apsing them i n t o  t h e  bottom o f  t he  

tank. Several ho les would have t o  be made i n  t h e  bottom o f  each tank and a1 1 

p i p i n g  removed. The tanks would then be f i l l e d  w i t h  bank run  gravel  o r  o n - s i t e  

ma te r i a l ,  i f  avai lab le.  Since mon i to r ing  w e l l s  are already i n  place, a request  
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should be made t o  waive t h e  DEM s o i l  inspec t ion  requirements. 

This  ac t i on  w i l l  s top  the  re lease o f  contaminants from the  tanks i f ,  i n  

f a c t ,  any are leaking. A mon i to r ing  program should be continued fo r  a  pe r i od  of 

f i v e  years t o  v e r i f y  t h a t  the  l e v e l s  o f  PBHC i n  the  groundwater are decreasing 

and t h a t  t he  source has been el iminated. 

The f o l l o w i n g  summarizes the  remedial act ions recommended f o r  S i t e  12 - Tank 

Farm Four: 

- Remove a l l  o i l  and water from the  
tanks, co l l apse  the  roo fs  o f  the  
gravel ;  remove r e l a t e d  p ip ing .  

e x i s t i n g  storage tanks, c lean t h e  
tanks and f i l l  t he  voids w i t h  bank r u n  

- Conduct add i t i on  sampling and ana " Q u a r t e r l y  f o r  one year, ob ta in  
PBHC. 

l y s i s  as fo l lows:  
groundwater samples and analyze f o r  

" Annual ly f o r  f i v e  years, ob ta in  groundwater samples and analyze f o r  
PBHC. 

The est imated cos t  f o r  t h i s  work i s  $2,600,000, exc lus ive  o f  sampling and 

ana l y s i s .  A breakdown o f  t h e  est imate i s  as f o l l ows :  

ITEM ANOUNT 

Remove and dispose o f  670,000 gal lons o f  o i  1  
contents o f  e x i s t i n g  tanks (assume t h a t  salvage 
value equals costs  o f  disposal o i l  sludges) 0  

Remove and dispose of 13,000,000 ga l lons  o f  water 
contents o f  e x i s t i n g  tanks and wastewater from 
c  1 eani ng 
a. O i  1  water separator r e n t a l  $16,000 
b. Operator (ha l f - t ime)  16,000 
c. Sewer f ee  2,600 

Clean tanks (12)  
a. M o b i l i z a t i o n  20,000 
b. Cleaning (3-man crew; 3  days per tank)  17,000 

Remove overburden on tanks 
Core holes i n  tank bottoms 
Demolish r o o f s  o f  tanks 
B a c k f i l l  w i t h  bank run  gravel  
Regrade 
Hydroseedi ng - 
F e r t i l i z e r  

Sub-Tot a1 
Contingency (15%) 

TOTAL ESTIMATED CONSTRUCTION COST $2,560,000 

1-15 



J. FINDINGS AT SITE NO. 14 GOULD ISLAND DISPOSAL AREA 

1. H i s t o r v  o f  Waste D i s ~ o s a l  

The h i s t o r y  o f  waste d isposa l  a t  t h i s  s i t e  was thorough ly  covered i n  t he  

IAS. The f o l l o w i n g  d iscuss ion  summarizes t h e  background in fo rma t ion  conta ined 

i n  t h e  I A S .  

Th i s  s i t e  was used throughout t h e  World War I 1  p e r i o d  and rece ived a l l  t h e  

wastes generated on the  i s l and .  Some wastes were i n c i n e r a t e d  on t h e  s i t e  and 

t h e  ash was dumped on t h e  s i t e  along w i t h  o ther  wastes. The depos i ts  were made 

on a  steep s lope f a c i n g  Narraganset t  Bay on t h e  west s ide  o f  t he  is land.  The 

s i t e  was 1  as t  used about 30 years ago. I n  a d d i t i o n  t o  the  normal types o f  

i n d u s t r i  a1 refuse,  t h e r e  was cons iderab le  waste product ion  from e l e c t r o p l a t i n g  

and degreasing opera t ions  on the  i s l a n d  du r ing  World War 11. Wastes from these 

opera t ions  would have gone t o  t h i s  s i t e  unless they  were discharged d i r e c t l y  

i n t o  Narraganset t  Bay. These wastes would have inc luded m u r i a t i c  acid, chromic 

ac id,  copper cyanide, sodium cyanide, sodium hydroxide, n i c k e l  s u l f a t e ,  and 

Anodex cleaner. 

2. E x i s t i n g  S i t e  Cond i t ions  

Th is  s i t e  i s  l oca ted  along the  s h o r e l i n e  o f  Narragansett  Bay on t h e  west 

s i d e  o f  Gould I s land .  The d isposa l  area i s  s i t u a t e d  along an embankment which 

drops down s t e e p l y  t o  a  beach area. The length  o f  t he  l a n d f i l l  along the  

s h o r e l i n e  i s  about 400 f e e t .  The ex ten t  o f  the  waste depos i ts  i n l a n d  t o  the  

eas t  i s  no t  known but  i s  p robab ly  not  more than 100 yards a t  any po in t .  The 

s i t e  i s  no t  i n  use and i s  on land being excessed by  the  Government. 

Most o f  t he  s i t e  i s  vegetated. However, waste depos i ts  are exposed a t  many 

l o c a t i o n s  p a r t i c u l a r l y  a t  t h e  lower l e v e l s  where t h e  wastes come i n t o  d i r e c t  

con tac t  w i t h  the  waters o f  Narragansett  Bay a t  h igh  t i d e .  Surface r u n o f f  f rom 

t h e  s i t e  i s  d i r e c t l y  i n t o  the  Bay. There are no s i g n i f i c a n t  areas where ponding 

i n  sur face water occurs over t h e  f i  11 area. 



The shore1 ine contains accumulations of waste materi a1 s such as metal scrap, 

wood, pipes, rusted out drums, concrete blocks, and o i l  tanks.  

3 .  Hydrogeological Data 

The general hydrogeology of the NETC area was covered in the IAS. The 

following discussion summarizes the conclusions drawn from background 

hydrogeological data contained in the IAS. 

The landf i l l  s i t e  i s  so steeply sloped that  there i s  no question that  

groundwater moves in a westward direction and discharges into Narragansett Bay. 

The groundwater recharge area on the island i s  so small that  no s ignif icant  

groundwater flow can be anticipated except in very wet seasons: These factors 

and the his tory of waste deposition onto the steep embankment along the coastal 

area indicate that  the hydrogeology of the s i t e  i s  characterized by groundwater 

movement in very thin layers toward the Bay. There was no evidence of any 

d i r ec t  leachate discharges into the Bay. The groundwater i s  not being ut i l ized 

a t  NETC and there are no known we1 1 s on the Is1 and. 

4. Gould Island Disposal Area Samples - Verification Step 

The samples collected in the verif icat ion step at  the Gould Island Disposal 

Area (S i t e  No. 14) are l i s t ed  in Table 40. The locations of the sample 

col lect ion points are shown on Figure No. 14. The principal areas of interest  

f o r  purposes of the sampling program in the verif icat ion step were in the marine 

environment a t  and near the  shoreline of the disposal area. 

The shoreline i s  about 400 f e e t  long facing the East Passage of Narragansett 

Bay. The landf i l l  i s  covered with soi l  b u t  there are some exposed deposits on 

the face of the f i l l  area. The shoreline has a cobble and shell  beach with some 

1 arge rock outcrops and scattered deposits of metal l i c  and other waste 

materials. 

A1 1 three sediment samples (Station Nos. 01 to  03) were collected about 25 
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NO. - 

8730 
8731 
8732 
8 7 33 
8734 
8735 

TABLE 40 
SAMPLES COLLECTED - VERIFICATION STEP 

SITE NO. 14 - GOULD ISLAND DISPOSAL AREA 

STA - TYPE TIME - ANALYSIS FOR 

12-1-83 
0 3 Sediment (0 -4 )  10:45 A.M. PCB, Meta ls*  
02 Sediment (0 -4 )  11:OO PCB, Meta ls  
0 1  ' Sediment (0-4)  11:OO PCB, Me ta l s  
0 1  Mussel s 10 : 45 PCB, Meta ls  
03 Mussels 10 : 45 PCB, Me ta l s  
02 Mussel s 11:30 PCB, Meta ls  

*Meta ls  = C r ,  Cd, Pb, As, Hg, Se, Ag, Cu, Ba, N i ,  Be, Sb, Sn 



f ee t  off-shore i n  one t o  th ree  f e e t  o f  water. A l l  samples were sur face 

sediments (0 t o  4 inches deep). The depos i ts  were very  s tony  and samples of 

sediment were d i f f i c u l t  t o  obta in.  

A l l  mussel samples were c o l l e c t e d  i n  t h e  i n t e r t i d a l  zone shoreward of t he  

sediment sampling p o i n t s  ( S t a t i o n  Nos. 0 1  t o  03). 

5 .  A n a l y t i c a l  Data on Samples Co l lec ted  - V e r i f i c a t i o n  Step 

The samples c o l l e c t e d  a t  t he  Gould I s l a n d  Disposal Area s i t e  are summarized 

i n  Table 40 as p r e v i o u s l y  discussed. The analyses were conducted f o r  t h e  

parameters i n d i c a t e d  i n  Table 40 and t h e  d e t a i l e d  l a b o r a t o r y  r e p o r t s  on t h e  

analyses are inc luded i n  Appendix C. A summary o f  these r e s u l t s  i s  presented i n  

Table 41. 

6. Eva lua t i on  o f  A v a i l a b l e  Data - V e r i f i c a t i o n  Step 

The a n a l y t i c a l  da ta  on samples c o l l e c t e d  i n d i c a t e  t h a t  meta ls  are 

accumulat ing i n  sediments and mussels near t h e  Gould I s l a n d  Disposal area. This  

judgment i s  based on comparison o f  t he  v e r i f i c a t i o n  s tep  sampling and a n a l y t i c a l  

da ta  w i t h  the  c o n t r o l  s t a t i o n  da ta  (see Table 41). 

The surface l a y e r  of sediment a t  a l l  t h ree  sampling p o i n t s  e x h i b i t e d  

s i g n i f i c a n t l y  h i g h  values o f  lead and copper. I n  add i t i on ,  s l i g h t l y  h i g h  values 

o f  n i c k e l  and chromium were ev ident  a t  two o f  t he  s t a t i o n s  ( b y  comparison t o  the  

c o n t r o l  s t a t i o n s ) ,  b u t  these do no t  appear t o  be s i g n i f i c a n t .  No PCB 

contaminat ion  was found i n  any o f  t h e  sediment samples. 

S l i g h t l y  e leva ted  copper concent ra t ions  were found i n  mussels by  comparison 

t o  t h e  con t ro l s .  These do n o t  appear t o  be s i g n i f i c a n t l y  high, however. No 

o t h e r  meta ls  were found i n  t h e  mussel samples. The PCB l e v e l s  i n  mussels were 

lower than those found i n  t h e  con t ro l s .  See Sect ion D f o r  a d d i t i o n a l  eva lua t i on  

o f  a n a l y t i c a l  da ta  on mussels. 



Substrates 
and 

Parameters 

SEDIMENT*: 
PCB 
Chromi um 
Cadmi um 
Lead 
Arsen ic  

Mercury 
Selenium 
S i  l v e r  
Copper 
B a r i  urn 

N i c k e l  
Be ry l  1 i urn 
Ant i mony 
T i  n 

MUSSELS: 
Pcs 

Chromi urn 
Cadmi urn 
Lead 
Arsen ic  

Mercury 
Sel e n i  um 
S i  l v e r  
Copper 
B a r i  urn 

N i c k e l  
Bery l  1 i urn 
Ant i mony 

TABLE 41 . . . - - - . - 
SUMMARY OF SEDIMENT AND MUSSEL SAMPLE ANALYTICAL DATA 
mE NO. 14 - ULD ISLAND DISPOSAL ARtA [NOV.. 1983) 

( A l l  r e s u l t s  i n  ppm - d r y  weight bas i s )  

S i t e  Spec i f i c S t  a t  i on Numbers 
01 02 03 

Cont ro l  S t a t i o n  
Numbers 

N1 N2 

*A1 1 sediment da ta  i s  f o r  t h e  s u r f  ace 
sediments a t  0 t o  4- inch depth 



7. Locat ion  of Suspected Contaminant Sources - V e r i f i c a t i o n  Step 

Ne i the r  t h e  f i e l d  reconnaissance nor t h e  a n a l y t i c a l  da ta  prov ide  in fo rmat  i o n  

t o  d e f i n e  t h e  l o c a t i o n  o f  suspected contaminant sources. The l o c a t i o n  o f  t he  

sediment sample p o i n t s  w i t h  t h e  h ighes t  metal  concen t ra t i on  are not  t he  same f o r  

t h e  var ious  metals. S t a t i o n  No. 02 e x h i b i t e d  the  h ighes t  copper concent ra t ion  

i n  mussels. 

8. Samples Co l l ec ted  - Charac te r i za t i on  Step 

The samples c o l l e c t e d  i n  t h e  charac ter iz .a t ion  step at the  Gould I s l a n d  

Disposal  Area ( S i t e  No. 14) are l i s t e d  i n  Table 42. The general l oca t i ons  o f  

t h e  sample c o l l e c t i o n  p o i n t s  are shown on F igure  No. 15. The data  e s t a b l i s h i n g  

t h e  l o c a t i o n s  o f  t he  sediment sampling s t a t i o n s  i s  presented i n  Appendix F. The 

p r i n c i p a l  areas o f  i n t e r e s t  f o r  purposes o f  t h e  sampling program i n  the  

v e r i f i c a t i o n  step were i n  t h e  marine environment a t  and near the  sho re l i ne  o f  

t h e  d isposa l  area. 

The seven sediment samples ( S t a t i o n  Nos. 04 t o  10) were c o l l e c t e d  i n  t h ree  

t o  f i v e  f e e t  o f  water i n  t h e  near-shore samples (04 and 05) and i n  t en  t o  t h i r t y  

f e e t  o f  water i n  t h e  o f f - sho re  samples (06-10). A1 1  samples were sur face 

sediments ( 0  t o  4 inches deep). The depos i ts  were ve ry  s tony  and samples o f  

sediment were d i f f i c u l t  t o  obta in.  

A l l  mussel samples were c o l l e c t e d  i n  t h e  i n t e r t i d a l  zone a t  S t a t i o n  Nos. 04 

and 05. 
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NO. - 

2966 

2967 

2968 

2969 

2970 

2971 

2972 

2973 

2974 

TYPE - 

Sediment (0-4)  

Sediment (0-4)  

Sediment (0 -4 )  

Sediment (0-4)  

Sediment (0 -4 )  

Sediment (0-4)  

Sediment (0 -4 )  

Mussel s 

Mussels 

TABLE 42 
SAMPLES COLLECTED - CHARACTERIZATION STEP 

SITE NO. 14 - GOULD ISLAND DISPOSAL AREA 

TIME - ANALY S I S  FOR* 

9-11-84 

1:20 PM Meta ls ,  EP Toxic  Metals,  
Cyani de 

1:40 Metals,  EP Toxic  Metals,  
Cyan i de 

1:50 Meta ls ,  EP Toxic  Meta ls ,  
Cyanide 

2:05 Meta ls ,  EP Tox ic  Meta ls ,  
Cyan i de 

2: 15 Meta ls ,  EP Tox ic  Metals,  
Cyan i de 

2:30 Meta ls ,  EP Toxic  Meta ls ,  
Cyan i de 

2:40 Metals,  EP Toxic  Meta ls ,  
Cyanide 

2:40 Met a1 s 

3:OO Met a1 s 

* M e t a l s  = Lead, copper, chromium, n icke  



9. Analytical Data on Samples Collected - Characterization Step 

The samples collected at  the Gould Island Disposal Area s i t e  were analyzed 

f o r  the parameters indicated in Table 42 and the detailed laboratory reports on 

the  analyses are included in Appendix C. A summary of these resu l t s  on sediment 

samples i s  presented in Table 43, and for mussels in Table 44. 

10. Evaluation of Available Data - Characterization Step 

The analytical data on samples collected in the verif icat ion step indicated 

tha t  metals have accumulated in sediments and mussels near the Gould Island 

Di sposal Area. For t h i s  reason, additional sediment samples were col lected 

north and south of the verif icat ion s tep s ta t ions ,  as well as further off-shore, 

and additional mussel samples were collected in the in te r t ida l  zone t o  fur ther  

define the extent of the contamination. In evaluating the characterization step 

data,  control data collected in the verif icat ion step was used for comparison 

w i t h  sediment sample data b u t  new control samples were collected for  comparison 

with mussel sample data. 

In general, the off-shore sed 

(Stat ions 06 t o  10) were found to 

iments sampled in the characterization step 

be less  contaminated than the near-shore 

sediments (Stat ions 01 t o  05) sampled i n  the characterization and verification 

steps.  Elevated levels of lead and copper were found in sediments close to  

shore (Stations 01, 02, 03,and 05); the chromium and nickel concentrations at 

these s ta t ions  were only s l igh t ly  above the control sample concentrations, b u t  

even some of these concentrations were less  than some of the controls. Lead and 

copper are being assimilated by mussels at ra tes  higher than the controls at  

Stations 04 and 05, and to  a lesser degree at  Station 02. 

The concentrat ions of lead, copper, chromium, and nicke 

decrease with increased distance from shore. All of the va 
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1 in sediments 

lues for these metals 



TABLE 43 

SUMMARY OF SEDIMENT SAMPLE ANALYTICAL DATA 
SITE NO. 14 - GOULD ISLAND DISPOSAL AREA (Sept., 1984) 

( A l l  r e s u l t s  i n  ppm - d r y  weight bas is  except EP t o x i c  leachate i n  m g l l )  

S t a t i o n  
No. 

0 1** 

02** 

0 3** 

0 4 

0 5 
05 (Dupl) 

06 
06 (Dupl) 

07 

0 8 

0 9 

10 

N-1** 

N - 2** 

Lead* 
(Tot  a1 ) 

70.0 

310.0 

270.0 

15.2 

163 - 
28.4 
25.4 

14.8 

27.2 

17.3 

20.9 

27.5 

6.8 

Copper* 
(To ta l  ) 

134.0 

242.0 

292.0 

14.1 

136 - 
19.8 
15.1 

808 

19.8 

11.9 

13.4 

18.3 

10.3 

Chromi um* 
( T o t a l  ) 

8.0 

17.8 

15 -0 

5.3 

11.7 - 
10.8 
9.0 

9.2 

11.1 

9.7 

15 -4 

11.5 

8.0 

Nicke l  
T o t a l  t.P. Tox. 

Cyan i de 
Tot a1 

S t a t i o n s  04 t o  10: 
Lead 
Copper 
Chromi urn 

** Data fo r  S t a t i o n s  01, 02, 
v e r i f i c a t i o n  step. 

* The EP t o x i c  values f o r  these metals  were less  than the  f o l l o w i n g  values f o r  

- EP t o x i c  leachate <0.2 mg/l - EP t o x i c  leachate <0.20 mg/l 
- EP t o x i c  leachate <0.10 m g l l  

and 03 and f o r  t h e  c o n t r o l  s t a t i o n s  i s  from t h e  







l i k e l y  pathways f o r  t h i s  are, or  were, t he  groundwater passing under or  through 

t h e  f i l l  o r  sur face water passing over exposed deposits.  

12. T o x i c i t y  Data and S t a n d a r d s I C r i t e r i a  f o r  Contaminants Found 

S p e c i f i c  standards o r  c r i t e r i a  f o r  heavy metals  i n  mussels and i n  marine 

sediments have not  been establ ished.  The assessment o f  t he  s e v e r i t y  o f  t h e  

contaminat ion  detected i s ,  t he re fo re ,  s u b j e c t i v e  and must be made by comparison 

t o  da ta  on mussels and sediments obta ined a t  c o n t r o l  s ta t i ons .  These 

comparisons have been presented p rev ious l y ;  t h e y  i n d i c a t e  t h a t  mussels and 

sediments c lose  t o  shore have been affected by  copper and lead. There are no 

e s t a b l  ished 1 i m i  t s  f o r  meta ls  concent ra t ions  i n  foods such as mussels. However, 

t h e  l e v e l s  found i n  the  mussels were, a t  most, four t imes the l e v e l s  found i n  

t h e  con t ro l s .  

T o x i c i t y  da ta  f o r  t h e  contaminants found was presented i n  Sect ion J 

v e r i f i c a t i o n  step repo r t .  

( a )  Copper 

Copper i s  r e q u i r e d  i n  animal metabolism. It i s  important  i n  

i n v e r t e b r a t e  blood chemis t ry  and fo r  the  synthesis  o f  hemoglob 

o f  the 

i n .  I n  

some i n v e r t e b r a t e  organi  sma a pro te in ,  hemocyani n, conta ins  copper and 

serves as t h e  oxygen-carry ing mechanism i n  t h e  blood. An overdose o f  

inges ted copper i n  mammals acts as an emetic. 

Concentrat ions o f  copper found i n  na tu ra l  waters are no t  known t o  

have an adverse e f f e c t  on humans. Prolonged o r a l  a d m i n i s t r a t i o n  o f  

excessive q u a n t i t i e s  o f  copper may r e s u l t  i n  l i v e r  damage, bu t  water 

supp l i es  seldom have s u f f i c i e n t  copper t o  e f fec t  such damages. Young 

c h i  1 dren r e q u i r e  approximate ly  0.1 mglday of copper f o r  normal growth 

and t h e  da i  l y  requirement f o r  adu l t s  was est imated t o  be about 2 mglday 

(Sollman, 1957). Copper i n  excess o f  1 m g l l  may impart  some t a s t e  t o  
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water. The EPA recommends a limit of 1 mg/l copper in drinking water 

because of a possible undesirable tas te .  

Copper i s  present in seawater at  a concentration of approximately 3 

ug/l b u t  copper added to the marine environment i s  readi ly precipitated 

in the alkaline and sa l ine  environment. Toxicity of copper to  f ishes in 

marine waters has not been studied, b u t  for Nereis virens, a polychaete 

invertebrate,  the toxic threshold for  copper was 100 ug/l (Raymont and 

Shields, 1964). Copper i s  toxic to  oysters at  concentrations above 100 

ug/l (Galtsoff,  1932). Clendenning and North (1960) found inhibition of 

photosynthesis in the giant kelp, Macrocystis pyrifera, at copper 

concentrations of 60 ug/l . This commerci a1 l y  important marine pl ant i s  

used for several industri  a1 processes and for import ant food additives. 

Adult sof tshel l  clams, Mya arenaria, were the most sensi t ive marine 

macroorganisms tested in s t a t i c  copper toxic i ty  bioassays. LCO, 

LC50, and L C l o O  values a f te r  168 hours at 30 0100 sal ini  t y  and 

22Oc were 25, 35 and 50 ug/l respectively. A t  1 7 O ~ ,  these 

values were 75, 86 and 100 ug/l, respectively, for the same time period. 

Copper i s  select ively concentrated over zinc by adult sof tshel l  clams, 

Mya arenaria. Concentrations of greater than 20 ug/l are f a t a l  a f te r  

exposure for  several weeks (Pringle,  e t  al .  1968). The 9-day LC50 

f o r  newly hatched Fundulus heteroclitus larvae was 160 ug/l (Gentle, 

1975). 

To protect marine aquatic l i f e ,  c r i t e r i a  of 4.0 ug/l as a 24-hour 

average, not to exceed 23.0 ug/l at any time, are recommended. 

( b )  Lead 

As f a r  as i s  known, lead has no beneficial or desirable nutri t ional 

e f fec ts .  Lead i s  a toxic metal that  tends to  accumulate in the t issues 

of man and other animals. Although seldom seen in the adult population, 

i r revers ib le  damage to the brain i s  a frequent resu l t  of lead 
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intoxication in children. The major toxic e f fec ts  of lead include 

anemi a, neurological dysfunction, and renal impairment. The most common 

symptoms of lead poisoning are anemia, severe intest inal  cramps, 

paralysis of nerves (par t icu lar ly  of the arms and legs) ,  loss of 

appetite,  and fatigue; the symptoms usually develop slowly. High levels 

of exposure produce severe neurologic damage, often manifested by 

encephalopathy and convul s i  ons ; such cases frequent 1 y are f a t  a1 . Lead 

i s  strongly suspected of producing subtle e f fec ts  ( i  . em,  e f fec ts  due to  

low level or long term exposures insuff ic ient  t o  produce overt symptoms) 

such as impaired neurologic and motor development and renal damage in 

chi ldren ( E P A ,  1973). Subcl inical lead ef fec ts  are d i s t inc t  from those 

of residual damage following lead intoxication. 

There i s  no question that  some marine organisms can concentrate the 

lead present in seawater. Wilder (1952) reported lobster dying in 6 t o  

20 days when held in lead-lined tanks. Calabrese, e t  al .  (1973) found a 

48-hour LC50 of 1.730 ugll and a 48-hour LC50 of 2,450 ug/l for  

oyster,  Crassostrea virginica,  eggs. The remarkable a b i l i t y  of the 

eastern oyster,  Crassostrea virginica,  to concentrate lead was 

demonstrated (Pringle,  e t  al .  1968) by exposing them to  flowing seawater 

containing lead concentrations of 25 ug/l, 50 ugl l ,  100 ug/l and 200 

ugl l ;  a f te r  49 days, the to ta l  accumulation of lead amounted to 17, 35, 

75 and 200 ppm (wet weight), respectively, and those oysters exposed to 

the two highest lead levels,  upon gross examinat ion, showed considerable 

atrophy and diffusion of the gonadal t issue,  edema, and less  dis t inct ion 

of hepatopancreas and mantle edge. 

North and Clendenning (1958) reported that  lead n i t r a t e  at 4.1 mgll 

of lead showed no deleterious effect  on the photosynthesis ra te  in kelp, 

Macrosystis pyrifera,  exposed for 4 days. The EPA has suggested marine 

aquatic c r i te r ion  for  acute and chronic toxic i ty  of 668 ugll and 25 
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ug/ l ,  r e s p e c t i v e l y .  These l e v e l s  would be lower f o r  more s e n s i t i v e  

species which have no t  been tested.  

Based on t h e  above d iscussions on t o x i c  e f f e c t s ,  t h e  contaminants o f  

g r e a t e s t  concern i n  t h e  marine environment are (1) 

harmful  e f f e c t s  on marine b i o t a  and humans, and (2)  

e f f e c t s  on marine b io ta .  There i s  v e r y  l i t t l e  da ta  

o r  "harmful"  concent ra t ions  o f  

example o f  such data  i s  by E i s  

accumul a t i o n s  i n  marine b io ta ;  

lead, because o f  t he  known 

copper, because of t o x i c  

avai 1 ab le  on "unacceptable" 

copper or  lead i n  mussels and sediments. One 

1 e r  (1979), who summari zed data  on copper 

s u r v i v a l  o f  M. e d u l i s  was s a t i s f a c t o r y  i n  waters 

c o n t a i n i n g  0.025 - 0.027 ppm copper w i t h  29 - 60 ppm copper i n  t he  mussels ( d r y  

used fo r  food weight  bas i s ) .  The concent ra t ions  o f  lead and copper i n  mussels 

a re  not  regu la ted  so t h e r e  are no standards f o r  judg ing  s u i t a b i l  

f o r  food except t o  say t h a t  i n g e s t i o n  o f  lead from any source i s  

Lead and copper i n  sediments are a l so  o f  concern because t h e  

i t y  o f  mussels 

t o  be avoided. 

meta ls  cou ld  be 

t r a n s f e r r e d  t o  t h e  food cha in  by  var ious  paths. However, t he  m o b i l i z a t i o n  o f  

contaminants f rom sediments t o  marine b i o t a  o r  t o  the  food cha in  i s  no t  w e l l  

understood o r  documented. The re lease  o f  contaminants from sediments i s  w ide l y  

v a r i a b l e  depending on s i t e  c o n d i t i o n s  and on a m u l t i p l i c i t y  o f  phys ica l ,  

chemical and b i o l o g i c a l  fac tors .  Most da ta  on these quest ions have evolved from 

s tud ies  o f  min ing  opera t ions  and dredging o f  r i v e r s  and harbors. I n  eva lua t i ng  

sediments, t he  Rhode I s l a n d  Department o f  Environmental Management uses 

g u i d e l i n e s  developed by  t h e  New England R ive r  Basins Commission i n  t h e  " I n t e r i m  

Plan f o r  t he  Disposal  of Dredged Mater i  a1 From Long I s l a n d  Sound" (1980). This  

document presents t h e  f o l l o w i n g  data: 

Observed Concentrat ions i n  Cent ra l  
Met a1 Long I s l a n d  Sediments (ppm d r y  b a s i s )  Level o f  Contaminat ion (ppm) 

9 F - F  % Low oder a t  e 
Lead ? m O  
Copper 69.6 2-269 <200 200-400 >400 

b % 



The average values and ranges are from data  developed by the  

Engineers f rom numerous p o r t s  and harbors and f rom non-spoi l  sed 

v i c i n i t y  o f  open water d isposa l  areas. 

Corps o f  

iments i n  t he  

The l a s t  t h r e e  columns are used t o  make q u a l i t a t i v e  judgments on the  c lass  

o f  sediment f o r  t h e  purpose o f  determin ing how dredged m a t e r i a l  should be 

disposed o f .  A "h igh"  l e v e l  o f  contaminat ion i s  g e n e r a l l y  taken t o  mean t h a t  

t h e  sediment may have a h i g h  p r o b a b i l i t y  o f  being " t o x i c "  t o  marine bottom 

fauna. 

13. Recommendations and Cost Est imate 

Since hazardous wastes are known t o  have been deposi ted i n  t h e  Gould I s l a n d  

Disposal  Area, and s ince  the re  i s  evidence t h a t  contaminants have migrated out  

o f  t h e  l a n d f i l l  and i n t o  t h e  environment (mussels and sediments), a remedial  

a c t i o n  program i s  e s s e n t i a l  so t h a t  env i ronmenta l l y  sound measures are taken t o  

i n s u r e  t h a t  t h e  s i t e  can be declared f r e e  o f  f u t u r e  p o t e n t i a l  hazards. The 

sediments found a t  t h e  near-shore s t a t i o n s  (02, 03, 05) are considered t o  have 

moderate t o  h i g h  l e v e l s  o f  contaminat ion ( l e a d  and copper) and t o  have a h igh  

p r o b a b i l i t y  o f  be ing  t o x i c  t o  b i o t a  under t h e  New England R ive r  Basins 

Commission dredging program. Mussels a t  some o f  these s t a t i o n s  showed evidence 

o f  h igh  lead and copper accumulations; these may have been der ived from the  

sediments o r  f rom leachate  f rom t h e  l a n d f i l l .  Sediments f rom o f f - sho re  

l o c a t i o n s  showed metals  concent ra t ions  comparable t o  those a t  t h e  c o n t r o l  

s t a t i o n s  a t  l e v e l s  considered t o  be low i n  t o x i c i t y  by the  New England R ive r  

Basins Commission. 

The h ighes t  sediment contaminat ion i s  l i m i t e d  t o  a narrow s t r i p  about 400 

f e e t  along t h e  shore, a l though the  southern end o f  p o t e n t i a l  contaminat ion was 

n o t  de f i ned  by t h e  sampling program (south of S t a t i o n  No. 05). On the  bas is  o f  



t h e  e x i s t i n g  l i m i t e d  knowledge on m o b i l i z a t i o n  o f  contaminants from sediments, 

t h e r e  i s  no j u s t i f i c a t i o n  f o r  an a c t i o n  such as removal o f  these sediments t o  ,a 

d i sposa l  area. Any a c t i o n  w i t h  respect  t o  the  t a k i n g  o f  mussels f o r  food from 

t h e  area would be a t  t he  d i s c r e t i o n  o f  the  Sta te  o f  Rhode Is land.  

Wi th respect  t o  t h e  l a n d f i l l  i t s e l f ,  t he re  are obv ious l y  some contaminants 

be ing  c o n t r i b u t e d  by t h e  l a n d f i l l  and t h e  s i t e  topography i n d i c a t e s  t h a t  t he  

groundwater i s  moving i n t o  the  Bay. Since the  contaminants are no t  e x t e n s i v e l y  

d i s t r i b u t e d ,  remedial  ac t i ons  such as groundwater o r  seawater c u t o f f  wa l l  s, or  

i n t e r c e p t i o n  and t reatment  o f  leachate are not  j u s t i f i a b l e .  Since contaminants 

measures are needed t o  (1 )  m aY 

m i  n  

env 

s t i l l  be re leased f rom t h e  l a n d f i l l ,  remedial  

im ize  t h e  re leases and ( 2 )  determine if t h e  re leases are i nc reas ing  t h e  

i ronmental  contaminat ion. 

As a  general guide i t  i s  suggested t h a t  a  program be adopted t o  have, i n  

e f f e c t ,  t h e  same goals as t h e  c losu re  and pos t -c losure  care requirements o f  

40 CFR 265.310. This  r e g u l a t i o n  i s ,  o f  course, no t  app l i cab le  t o  the  NETC nor 

i s  i t  app l i cab le  t o  any l a n d f i l l s  no t  r e c e i v i n g  hazardous waste a f t e r  November 

19, 1980. The r e g u l a t i o n  does, however, present those ac t ions  which would be 

expected t o  min imize re leases  f rom t h e  l a n d f i  11, namely, t o  p rov ide  and 

mai n t  a i  n  adequate cover and operate a  mon i to r i ng  system. 

The sur face o f  the  d isposa l  area i s  sub jec t  t o  p e r c o l a t i o n  f rom r a i n f a l l  and 

a l s o  f rom r u n o f f  f rom areas t o  t h e  east  o f  t he  s i t e .  This  p e r c o l a t i o n  cou ld  

generate leachate  w i t h  the  p o t e n t i a l  f o r  c a r r y i n g  contaminants i n t o  t h e  Bay. To 

min imize  t h i s  pe rco la t i on ,  a  sur face water i n t e r c e p t i n g  system and a  c l a y  cap 

over  t h e  e n t i r e  l a n d f i l l  (about 1-2 acres) are recommended. C u r r e n t l y  €PA r e -  

q u i r e s  t h a t  such caps be t h r e e  fee t  t h i c k  covered w i t h  s u f f i c i e n t  s o i l  t o  pre-  

vent  freeze-thaw cyc les  f rom a f f e c t i n g  the  i n t e g r i t y  o f  the  c  

o f  t h e  l a n d f i  11 are sub jec t  t o  e ros ion  due t o  wave a c t i o n  and 
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sec t i ons  where waste m a t e r i a l s  are exposed. A l l  such wastes should be bu r ied  

( i n c l u d i n g  the  sca t te red  metal 1  i c  deb r i s  along the  shore1 i n e )  and the  seaward 

face prov ided w i t h  r i p - r a p  t o  min imize eros ion  o f  the  face. This  would prov ide  

a  c l o s u r e  cons i s ten t  w i t h  40 CFR 265.310. 

The s i t e  mon i to r i ng  program should cont inue f o r  a  f i ve -yea r  p e r i o d  t o  

determine i f  sediment and mussel contaminants are i nc reas ing  or  decreasing. 

The f o l l o w i n g  summarizes t h e  ac t ions  recommended f o r  S i t e  14 - Gould I s l a n d  

Disposal  Area: 

- Remove v i s i b l e  m e t a l l i c  deb r i s  from t h e  face  of the  l a n d f i l l .  

- Provide cover on t h e  exposed face o f  t he  1  andf i 11. 

- Provide an impervious c l a y  cap and loam t o  promote growth of grass. 

- Rip-rap t h e  seaward face  o f  t he  l a n d f i  11 t o  10 f e e t  above mean h igh  

water. 

- I n t e r c e p t  sur face water as requi red.  

- Conduct a d d i t i o n a l  sampling and ana lys is  as fo l lows:  

" Q u a r t e r l y  f o r  one year, o b t a i n  mussel samples ( i n c l u d i n g  c o n t r o l s )  
and analyze f o r  lead and copper. 

" Annual ly  f o r  f i v e  years, o b t a i n  sediment and mussel samples 
( i n c l u d i n g  c o n t r o l s )  and analyze f o r  lead and copper. 

The est imated cos t  f o r  t h i s  work i s  $650,000, exc 

ana lys is .  A  breakdown o f  t h e  es t imate  i s  as fo l l ows :  

l u s i v e  o f  samp l i n g  and 

I TEM - 
ill Remove deb r i s  along shore and bu ry  i n  l and f  

Apply 36- inch c l a y  cap, cons t ruc t  berms and 
rep1 ace topso i  1  
R ip  r a p  
Hydroseeding and f e r t i l i z e r  

Sub-Tot a1 
Contingency (25%) 

TOTAL ESTIMATED CONSTRUCTION COST 

AMOUNT 

$4O,OOO 



K. FINDINGS AT SITE NO. 1 7  GOULD ISLAND ELECTROPLATING SHOP 

1. H i s t o r y  o f  Waste Disposal 

The h i s t o r y  o f  waste d isposa l  a t  t h i s  s i t e  was thorough ly  covered i n  the  

IAS. The f o l  l ow ing  d iscuss ion  summarizes t h e  background in fo rma t ion  conta ined 

i n  t h e  I A S .  

Ex tens ive  e l e c t r o p l a t i n g  and degreasing operat ions occurred on Gould I s l a n d  

( B u i l d i n g  32) d u r i n g  World War 11. These operat ions ex i s ted  o n l y  du r ing  the  

war. The wastes generated inc luded muri  a t  i c  acid, chromic acid, copper cyanide, 

sodium cyanide, sodi  um hydroxide, n i c k e l  s u l f a t e ,  Anodex cleaner, and degreasi ng 

so lvents .  The method o f  d isposa l  cou ld  no t  be v e r i f i e d .  However, r i n s e  water 

was most l i k e l y  d ischarged i n t o  t h e  bay w h i l e  concentrated spent p l a t i n g  

s o l u t i o n s  were probab ly  b l e d  s l o w l y  i n t o  the  wastewater stream. P l a t i n g  

sludges, on t h e  o the r  hand, were probably disposed o f  i n  t he  l a n d f i  11 ( S i t e  No. 

14). 

2. Ex is t i 'ng  S i t e  Condi t ions 

Th is  s i t e  i s  loca ted  a t  B u i l d i n g  32 and t h e  two wastewater d ischarge 

i n t o  Narraganset t  Bay on the  east s ide  o f  Gould Is land.  The e l e c t r o p l a t  

1 i nes 

i n g  shop 

i s  no t  i n  use and the  p r o p e r t y  i s  on land t o  be r e t a i n e d  by  the  Navy. There are 

no wastewater d ischarges from t h e  two d ischarge pipes w i t h  the  poss ib le  

except ion  o f  r o o f  drainage. The end o f  t he  d ischarge p ipe  a t  S t a t i o n  0 1  (F igure  

No. 16) was l oca ted  a t  t h e  t ime  of v e r i f i c a t i o n  step sample c o l l e c t i o n .  The end 

o f  t h e  o ther  p i p e  cou ld  n o t  be loca ted because o f  s i l t  and vegeta t ion  

t h e  pipe. 

1 da ta  was not  obta ined on t h i s  s i t e  s ince  i t  i s  no t  p e r t i n e n t  

accumu 1 a t  i ons over 

Hydrogeol o g i c a  

t o  the  study. 



3. Gould I s 1  and E l e c t r o p l  a t i n g  Shop Samples - V e r i f i c a t i o n  Step 

The samples c o l l e c t e d  i n  t h e  v e r i f i c a t i o n  step at t he  Gould I s l a n d  

E l e c t r o p l a t i n g  Shop ( S i t e  No. 17) are l i s t e d  i n  Table 45. The l o c a t i o n s  o f  the  

sample c o l l e c t i o n  p o i n t s  are shown on F igu re  No. 16. The p r i n c i p a l  areas o f  

i n t e r e s t  f o r  purposes o f  the  sampling program i n  t h e  v e r i f i c a t i o n  s tep  were i n  

t h e  marine environment a t  and near t h e  shorel ine.  

The sediment samples were c o l l e c t e d  from S t a t i o n  Nos. 0 1  and 

f e e t  o f f - s h o r e  i n  one t o  t h r e e  f e e t  o f  water. The depos i ts  were 

s tony  s i l t  and sand and were penetrated w i t h  the  hand c o r i n g  equ 

02 about 25 

predomi nant 

ipment w i t h  

g rea t  d i f f i c u l t y .  The two s u r f  ace sediment samples (0-4 inches)  were analyzed 

as i n d i c a t e d  i n  Table 45, bu t  t he  o ther  sample ( a t  a depth o f  6-12 inches)  was 

reserved f o r  f u t u r e  use i f  requi red.  

A l l  mussel samples were c o l l e c t e d  i n  t he  i n t e r t i d a l  zone shoreward o f  the  

sediment sampling s t a t i o n s  (Nos. 0 1  and 02). 

S t a t i o n  No. 0 1  was l oca ted  beyond the  end o f  a  p ipe  which may have c a r r i e d  

e l e c t r o p l a t i n g  wastewater discharges when t h e  f a c i l i t y  was ac t ive .  The end o f  a  

s i m i l a r  p ipe  near S t a t i o n  No. 02 cou ld  no t  be loca ted s ince  the  p ipe  was covered 

w i t h  weeds and s i l t .  

4. A n a l y t i c a l  Data on Samples Co l l ec ted  - V e r i f i c a t i o n  Step 

The samples c o l l e c t e d  a t  t h e  Gould I s l a n d  E l e c t r o p l a t i n g  Shop s i t e  are 

summarized i n  Table 45 as p r e v i o u s l y  discussed. The analyses were conducted f o r  . 

t h e  parameters i n d i c a t e d  i n  Table 45 and the  d e t a i l e d  l a b o r a t o r y  r e p o r t s  on t h e  

analyses are inc luded i n  Appendix C. A summary o f  these r e s u l t s  i s  presented i n  

Table 46. 
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NO. - 

8750 
8751 
8752* 
8753 
8754 

TABLE 45 
SAMPLES COLLECTED - VERIFICATION STEP 

SITE NO. 17 - GOULD ISLAND ELECTROPLATING SHOP 

ST A - TYPE 

02 Sediment 
0 1 Sediment 
0 1 Sediment 
02 Mussels 
0 1 Mussel s 

*Metals = C r ,  Cd, Pb, 

**Sample no t  analyzed 

TIME - ANALYSIS FOR 

12-1-83 
0-4) 10:OO A.M. Cyanide, Metals* 
0-4) 10: 30 Cyanide, Metals 
6-12) 10: 30 ** 

1O:OO Met a1 s 
10: 30 Met a1 s 

Hg, Ag, Cu, Ni 

n the  v e r i f i c a t i o n  stage 

TABLE 46 
SUMMARY OF SEDIMENT AND MUSSEL SAMPLE ANALYTICAL DATA 

SIT N . - ., 1983) 
( A 1  1 r e s u l t s  i n  ppm - d r y  weight bas i s )  

Substrates 
and 

Par m e t e r s  

Cont ro l  S t a t i o n  
S i  t e  S p e c i f i c  S t  a t  i on Numbers Numbers 

0 1 02 N 1  N2 

SEDIMENT*: 
Cyanide 
Chromi um 
Cadmi um 
Lead 

Mercury 
S i  l v e r  
Copper 
N icke l  

MUSSELS: 
Chromium 

C admi um 
Lead 
Mercury 

S i  l v e r  
Copper 
N icke l  

* A l l  sediment da ta  i s  f o r  t he  sur face 
sediments a t  0 t o  4 - inch  depth 
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5. Evaluation of Available Data - Verification Step 

The analytical data on samples collected indicate that  s l igh t ly  elevated 

concentrations of cyanide and copper are present in sediments and an elevated 

concentration of copper i s  present in mussels collected from the v ic in i ty  of one 

of the discharge pipes at  the Gould Island Electroplating Shop. This judgment 

i s  based on comparison of the ver if icat ion step sampling and analytical data 

with the control s ta t ion  data (see Table 46). See Section D for  additional 

evaluation of analytical data on mussels. 

6. Samples Col lected - Characterization Step 

The sample collected in the characterization step at the Gould Island 

Electroplating Shop ( S i t e  No. 17) i s  l i s ted  in Table 47. The location of the 

sample collection point i s  shown on Figure No. 17. The principal area of 

in t e re s t  for  purposes of the sampling program in the characterization step was 

in re-checking the contamination level at one mussel sampling s tat ion.  

The mussel sample was collected in the in te r t ida l  zone at  Station No. 02 

located near the end of a pipe which may have carried electroplating wastewater 

discharges when the f a c i l i t y  was active. 

7 .  Analytical Data on Samples Collected - Characterization Step 

The sample collected in the characterization s tep at the Gould 

Electroplating Shop s i t e  was analyzed for the parameters indicated 

and the detailed laboratory reports on the analyses are included in 

A summary of these resu l t s  i s  presented in Table 48. 

8. Evaluation of Available Data - Characterization Step 

Is 1 and 

in Table 47 

Appendix C.  

The analytical data on samples collected indicate that  metals in mussels 

are  comparable to  the controls. 

9. Recommendations 

No fur ther  studies or remedial actions are needed at t h i s  s i t e  because the 

levels of contaminants found are not s igni f icant ly  high. 
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NO . - STA - 

TABLE 47 
SAMPLES COLLECTED - CHARACTERIZATION STEP 

SITE NO. 17 - GOULD ISLAND ELECTROPLATING SHOP 

TYPE - TIME - 

2975 02 Mussels 4:00 PM 

* Me ta l s  = Lead, Copper, Chromium, N i c k e l  

TABLE 48 

ANALYSIS FOR* 

Met a1 s 

SUMMARY OF MUSSEL SAMPLE ANALYTICAL DATA 
SITE NO. 11 - GOULD ISLAND t L t C ~ O P L A ~ G  SHOP (Sept., 1984) 

(A1 1 r e s u l t s  i n  ppm - d r y  weight  b a s i s )  

S t  a t  i on 
No. Lead Copper Chromi um N i c k e l  



APPENDIX A 

YWC SAMPLE LABEL 



Affix t o  sample 
Y 

YORK WASTEWATER CONSULTANTS 

Aff ix  t o  request  sheet 

4 

Affix to  sample 

custody sheet  







L- .-- - - d 
York Wastewater Consultanis, In& 
One Research Drive 
Stamford. Connechcut 06'JCS 

Note: x = Arithrnetr ic  Mean 
s = Standard D e v i a t i o n  

Metal R e c o v e r i e s  

Cadmium : 

T a r g e t  Value 4.00 mg/l 
Standard Values  A.  3.96 

B. 3.92 
C. 3.88 
D. 4.20 

x + S = 3.99 * 0.14 mg/l 
Recovery = 99 -8% 

C hran ium: 

Target  Value 4.00 mg/l 
Standard Values  A. 3.96 

B. 4.04 
C. 3.84 
D. 3.48 

x k S = 3.83 2 0.25 mg/l 
R c o v e r y  = 9 5 . 8 %  

L a d :  

T a r g e t  Value 4.0 m y / l  
Standard v a l u e s  A.  4.0 

B. 4.0 
C. 4.0 
D. 4.0 

x f S = 4.0 * 0.0 
Recovery = -100% 

N i c k e l :  

Target  Value 4.00 mg/l 
Standard V a l u e s  A. 4 . 6 0  

Be 4.52 
C-. 4.56 
D. 5.12 

x f S = 4.70 f 0.28 
Recovery = 117.5% 



Y rk Wast water Consulthnts, Inc.. 
One Research Drrve 
Stamford, Connec~rcut 0G:f .; 

T r a c e  Metals i n  F i s h  

U.S. EPA Sample No. I ,  S e r i a l  No. 0639 

T a r g e t  Va lue  95% C o n f i d e n c e  E x p e r i m e n t a l  
Metal (mq/kg) Le ve 1 V a l u e  

Mercury  
Se len ium 
Cadmium 
Chromium 
Copper  
Lead 
N i c k e l  
Z i n c  

1.24 
MDL 
M DL 
MDL 

0.93 
MDL 
M DL 

35.5 

PCB's i n  F i s h  

U.S. EPA C o n c e n t r a t e s  N o .  1 and No. 2 

C o n c e n t r a t e  N o .  1, S e r i a l  N o .  659 

T a r g e t  Va lue  A c t u a l  Va lue  95% C o n f i d e n c e  
P a r a m e t e r  (mq/kg ( mg/kg 1 I n t e r v a l s  ( mq/kq) 

T o t a l  PCB's 5.17 4.86 *D.L. - 11.4 

C o n c e n t r a t e  No. 2 ,  S e r i a l  No. 595 

T a r g e t  Va lue  95% C o n f i d e n c e  
P a r a m e t e r  (mg/kq I n t e r v a l s  (mg/kg) 

PCB 1242  0.24 
PCB 1260 0.11 
T o t a l  PCB's 0.35 

*D.L. - 0.8 
D.L. - 0 .4  
D.L. - 1 .2  

*D.L. - D e t e c t i o n  L i m i t  

GC/ECD a n a l y s i s  i n d i c a t e d  0.42 mg/kg PCB 1242 and 0.09 mg/kg 
PCB 1260  o r  a t o t a l  PCB c o n c e n t r a t i o n  o f  0.51 mg/kg. 



L --..-- 
Y rk Wastewater Consultants, Inc.. 
One Research Drwe 
Slornford. Connecl~cul 05505 

Pesticide Analysis 

The f o l l o w i n g  a re  t h e  r e s u l t s  o f  t h e  P e s t i c i d e  P r o f i c i e n c y  T e s t  
S e r i e s  m a i n t a i n e d  b y  t h e  C o n n e c t i c u t  S t a t e  D e p a r t m e n t  o f  
H a l t h .  ( T h e s e  s a m p l e s  were r u n  a t  t h e  same t i m e  a s  t h i s  
p r o j e c t s  s a m p l e s . )  



Sample 
Compound Number 

Endrin 

Lindane 1 
2 

M thoxychlor 1 
2 

Toxaphene 1 
2 

L. .---A 

York Wastewater Consultants, Inc.. 
One Research Drlve 
Sl~rnlord. Connect~cul OG: oS 

PESTICIDES 

Acceptable 
Range f o r  

Target m a n t i t a t i o n  YWC 
Value of Parameter Resu It 
( u g / l )  (ug /U  (uq/ l )  



CHEMICALS AND STANDARDS 

York Wast water Consullanls, In& 
One Research Drtve 
Stamford. Connect~cul OGYOO 

Compounds Grade Manufacturer 

Inorganic  A c i d s  and 
Chemicals  

Reagent J .  T .  Baker 

A ~ O ~ C  Absorpt ion  
Standards  

S c i e n t i f i c  Products  
D i v i s i o n  of 

Arner i c a n  H o s p i t a l  
Supply  

S o l v e n t s  (hexane ,  
metano l ,  d i e t h y l  

t h e r ,  e t c . )  

Reagent 

P s t i c i d e ,  PCB, V o l a t i l e  --- 
Organics  

Ni trogen  5 

Burd i c  k and Jackson 
L a b o r a t o r i e s  

S u p e l c o  

CryoDyne S p e c i a l t y  
Gases 

CryoDyne S p e c i a l t y  
Gases  



QAIQC - CHARACTERIZATION 



QA/QC SUMMARY 

Note: x = A r i t h m e t i c  Mean 
S  = S t a n d a r d  D e v i a t i o n  

Metal R e c o v e r i e s  - S o i l s  and  S e d i m e n t s  

Cadmium : 

T a r g e t  V a l u e  0.50 mg/l  
S t a n d a r d  V a l u e s  1. 0.52 

2. 0.53 
3. 0.48 
4. 0.47 
5. 0.50 
6. 0.51 
7. 0.47 
8. 0.52 
9. 0.48 

10. 0.47 

Lead : 

T a r g e t  V a l u e  1.0 
S t a n d a r d  V a l u e s  1. 1.5 

- 2. 1.1 
3. 0.9 
4. 0.9 
5. 0.9 
6. 1.0 
7. 1.0 
8. 0.9 
9. 0.9 

10. 1.0 

Chromium : N i c k e l  : 

T a r g e t  V a l u e  1 .OO 
S t a n d a r d  Values 1. 1.01 

2. 0.96 
3. 0.96 
4. 0.90 
5. 0.92 
6. 0.94 
7. 0.91 
8. 0.92 
9. 0.97 

10. 0.94 

T a r g e t  V a l u e  1 .OO 
S t a n d a r d  V a l u e s  1. 0.98 

2. 0.97 
3. 0.93 
4. 0.94 
5 .  0.94 
6. 0.92 
7. 0.96 
8. 0.91 
9. 0.86 

10. 0.88 



Metal 

Lead 
Chromium 
Cadmium 
Nickel 

Trace Metals In Fish 

U.S. EPA Sample No. 1, Serial No. 0639 

Target Value 
(mglkg) 

95% Confidence 
Level 

h1DL - 0.62 
MDL - 1.34 
MDL - 0.32 
MDL - 1.10 

Experimental 
Value 



QA/QC SUMMARY 

Note: x = Arithmetic Mean 
S = Standard Deviation 

Inorganic Analyses: Aqueous Samples 

pH: 

Target Value 6.87 
Standard Values 1. 6.95 

2. 6.93 
3. 6.89 

x + S = 6.92 + 0.03 
Recovery = 100.7% 

Chloride : 

Target Value 110 mg/l 
Standard Values 1. 108 

2. 120 
3. 118 

Cyanide : 

Target Value 0.05 mg/l 
Standard Values 1. 0.046 

2. 0.040 
3. 0.052 

Petroleum Based Hydrocarbons: 

Target Value 15.0 mg/l 
Standard Values 1. 12.3 

2. 11.4 
3. 17.3 

x + S = 13.7 + 3.18 
Recovery = 91.3%- 

Ammonia-Nitrogen: 

Target Value 2.00 mg/l 
Standard Values 1. 1.85 

2. 1.97 
3. 2.05 

x + S = 1.96 + 0.10 
Recovery = 98.0%- 

Total Suspended Solids: 

Target Value 25.0 mg/l 
Standard Values 1. 17.3 

2. 22.8 
3. 19.9 

x + S = 20.0 + 2.75 
Recovery = 80.0%- 

Biochemical Oxygen Demand: 
(5-Day 
Target Value 150 mg/l 
Standard Values 1. 136 

2. 148 
3. 155 



Note: x = Arithmetic Mean 
S = Standard Deviation 

QA/QC SUMMARY 

Metal Analyses - Aqueous Samples 

Replicate V alues 

Parameter 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Selenium 
Thallium 
Zinc 

Target Values 
(ug/l) X + S  - - -  Recovery 



'jA/QC SUMMARY 

Volatile Priority Pollutants - Aqueous Samples 

Compound 
% 

Target Value Result Recovery 

Methylene Chloride 399 ug/l 360 ug/l 90.2 
l,l,l-Trichlorethane 405 ug/l 381 ug/l 94.1 
Tetrachloroethene 486 ug/l 482 ug/l 99.2 
Toluene 261 ug/l 266 ug/l 101.9 
Benzene 250 ug/l 244 ug/l 97.6% 
Xylene 400 ug/l 387 ug/l 96.8% 

BASEINEUTRALIACIDIC ORGANICS RECOVERY 
DATA ON LABELED QC SAMPLES 

naphthalene 
hexachlorobutadiene 
diethyl phthalate 
chrysene 
phenol 
2,4-dimethylphenol 
Aroclor 1248 

Actual Mean 
Percent Recovery 

77 
56 
100 
88 
63 
68 
75 

Theoretical 
Mean Recovery 

Theoretical mean percent recovery values were taken from "Prescision 
and Accuracy in the Determination of Organics in Water by Fused 
Silica Capillary Column Gas Chromatography/Mass Spectrometry and 
Packed Column Gas Chromatography/Mass/Spectrometry". J. W. Elchel- 
berger, E. G. Kerns, P. Olynyk, and W. L. Budde, Anal. Chem., 
1983, 55, 1471-1479. 



Mr. Charlie Jaworski 
Loureiro Engineering Associates 
10 Tower Lane 
Avon, CT 06001 

Dear Charlie: 

In regards to our recent telephone conversations regarding the 
USN/NETC Characterization Step, the results for the trace 
metals in mussels duplicate sample are good. The variances in 
the concentrations are typical for this type of sample matrix 
and sample preparation method. The USEPA quality control sam- 
ple (No. 0639) gives 95% confidence limits of approximately i 
50 to + 100% (e.g. copper and lead). The reported values fit 
into this range and represent good analytical techniques. Also 
the concentrations will vary from one given specimen to the 
next (as in the CEAS program)l, and the concentrations found 
are generally in line with the published data. 

The trace metal concentrations reported in the duplicate sedi- 
ment sample analyses are again in line with good analytical 
technique. The QA/QC data shows good recovery and precision 
for the sediment analyses in general. We feel the duplicate 
values reported are good and the variation is due to non- 
uniform distribution in the sediments and limitations in the 
methodology itself. 

The percent relative standard deviations for sample 01-17-SD 
are in the 20-25% range for lead, copper, and chromium while in 
the 15% range for nickel. The results for the other soil 
duplicate, 14-06-SD, range from 8-20s RSD. 

The range of the values again, is what is considered typical 
for the type of sample matrix and the method itself. 

In regards to the fingerprinting of the hydrocarbons by 
GCIFID, the solvent extraction and concentration technique 
allows us to obtain data for samples containing approximately 
20 ppm petroleum hydrocarbons at best. Factors such as 
weathering of the oil, moisture content, etc. can all affect 
the sensitivity of the technique. 

The method for petroleum hydrocarbons itself is a Freonm 
extraction of a sample followed by removal of polar compounds 
via silica gel, and final weighing of the residue after evapor- 
ation of the solvent. This method is by no means specific for 



petroleum hydrocarbons as other types of oils interfere. The 
petroleum hydrocarbon values cannot be compared to the finger- 
printing data without keeping this in mind. Certain trends may 
be evident, but in general no specific conclusions should be 
drawn from the two sets of data. 

Very truly youys, 

l~alloa, WB 8 Phelps, D.K., ''A Report on the Coastal 
Environment Assessment Stations (CEAS) Program," U.S. E.P.A. 



APPENDIX C 

YWC LABORATORY REPORTS 



01-6191-00 
LEA/USN NEWPORT R I  LABORATORY RESULTS 

S I T E  N 1  AND N 2  
ALL RESULTS IN P P B  UNLESS OTHERWISE NOTED 

PCB1 s 
S a m p l e  I D  Az!!L Cyanide C r  Cd P b  As 



01-6191-00 
LEA/USN NEWPORT R I  LABORATORY RESULTS 

S I T E  N 1  AND N 2  
ALL RESULTS IN P P B  UNLESS OTHERWISE NOTED 
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S a m p l e  I D  

Composite of: 
01-13 and 
01-13-MS 

01-6191-00 
LEA/USN NEWPORT R I  LABORATORY RESULTS 

S I T E  01 
ALL RESULTS IN PPB UNLESS OTHERWISE NOTED 

<lo, OOC 
<lO,OOC 
<lo, 000 
<lO,OOC 

<lo, OOC 



EPA DES I CFJATE3 PSIORITY POLLUTANTS 

. - i  .- - ' b ;  -. 
I ! CL 1 a.7, LEA/'USNAVY >ATE t 1 / 84  HP S 2 9 5 B  GC/RS/DS - ------- 
- JOB ND:31-5191 DESCRIPTION: 31-:lTHRU 01-06 SLA C O W O S I ~ E  < .  - 

.- 
...... .. . . .  2 -1.. L , ,  ..,.... ., --.--.- 

, - ACR0LE:M BDL 10 

'ACHyLO!J;tR!LE- BPL 10 o ... 
0. 

BEtJlE 'JI BDL 5 

9 1 st C H + R - ~ ~ ! ~ ~ ~ H E R  . . - _ -  ap~- - .--- - -.---.- ... S .  ----.- ...----- em--- 

SRCtlOF.I.Rfl BDL 5 2 @ 
. . . . . . . .  CAHbGlJ 7ETWACHLORI DE .- BDL.. . .  - - - -- -. - ... . . .  J -... .--.- --- --.--... .- *-.* .- . . . . .  -. ---- ----- .. . :., .. .' 

5H13l t :?aEl~JZENE BDL 5 5 - 
BDL 

BDL 

SDL 
B D t  

BDL 

BDL 
BDL 
BOL 

3 9 L  
BDL 

9DL . 
BOL 

- . .  
BO!. 

=DL .......... 
5 0 L  

=DL . . . . . .  
DDL 

SDL . -. *-- . - 
ED:. 

-. - BDL- ..... -.--. . . . . . . . . .  
EDL 

. 3DL, -----.-. -- --. .- . 
' .  

B O i  



EPA DESIGNA ?ED ?RlXITY POLLUTANTS - 

CLIENTa LEA/USNAVY NEUPORT 

JOB ' J i . r G : - 6 1 9 1  NETC 

BASEINEUTRAL EXTRACTABLE 



EPA DESICNA!~:D PRL331fY POLLUTANTS 

CLIENT8 LEAIUSNAVY NEUPORT . DATE: 1 I 6 4  DESCRIPT!ONt COPlPOSlTE OF IJOS. 01-01-ELATHROUCH 01-06-SLA ( V O L k T I L E S ~  

JOB 33 .  rC:-6191 NETC Y ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ I I I I I I I I I I  AND 01'01-SLB THR3VCH :I-GO-SLB 

PASEINECTRAL EXTRACTAELE FOR OTHER& 

A C I D  ZITPICTABLE ORGANICS 
. . . .LCa. I . . . . .C . . . I I=~ ia .  

2- CHLC4?OPHEPiOL 

2 . 4  -DlitLOROPnElK/L 

1. 4 - D : ~ E ~ H ~ L P H E N O L  

4.6-DllOTRO-C-CRESOL 

3. 4-D:tJI "JOPFEliOt 

2-11 I TPOFHEIJOL 

4 -N I txotlizrioL 

P-CrLGFC-n-CRESOL' 

PEIJT~CI  IL:~:VP+:iGL 

PHEtlOL 

2 . 4 .  ~-~~ICHLOROPHEIJOL 



I EPA DES 1 CNA !ED ?R 1 33 1 TY POLLUTANTS 

- ----- ---. ---.---.-------..-.-.-... - -  - . - - -  I A YORK UBORATORIES 

I DIG. :I.: Y J f o  INC. 

CL I EIJT : LEA/USNAVY NEUPORT . DATE: 1/64 

JOE '43.:(.:-6191 NETC . 

m.... I.......... 

ALDRIII 

A-BHC 

B-kHz 

C - BHC 
D-BH: 

CHLCR1lAr.r.f 

4. 4'-E3T 

4 .  4'-UGE 

4. 4 ' - C.3D 

DESCRIPT!ONI COnPOSlTE OF NOS. 01-01-EUTHROUCH 01-06-SLA (VO1kT:LES) 

AtJD 01-01-SLB THRJVCH :I-Oi-SLB 
FOR OTHERS 

BGL 

B3L 

6Dl. 

EDL 
UDL 

IDL 

CDL 

BDL 

€:EL 

6DL 

POL 

BDL 
n w  
EDL 
BDL 
13L 

l?:-L 

E DL 
L'DL 

E G i  
M L  

&DL 

t.DL 

FJL 
):EL 



EPA DES ICNA :'ED R 133 1TY POLLUTANTS 

CL I I I u l  : LEA/USNAVY NEUPORT . DATE:I/b4 D E S C R I P T ! O N ~ C O ~ P O S ~ T E O F N O S . O I - ~ ~ - E L ~ T H R O U ~ H O ~ ~ O ~ ~ S L A ~ V O L ~ T ~ L ~ ~ ~  

J 3 :  : 9 NETC ~.CII.-..-.~-.I-.-~~Y. AND 01 - 0 1 -SLB T H R W C H  t l  -Gc' -SLB 
FOR OTHERS 

IlETAL PFilClRlTY POLLUTANTS CONCEEJTRASION V C l K C  OR PPB) 3ETECTION LlnlT (PFBI>PI 

CCPFER 

MERCURY 

NICKEL .- . .- - .-.. . . 
 EEL^ ~ u n -  ' 

BDL 

. . 
BDL 

EGL=&t L W  SETECTABLE LIflIT 
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- - - - . . 

E P A  D E S l G N k X D  ? R I X I T Y  POLLUTANTS 

1 1: C L I E X P ; :  LEA/USNAVY NEWPORT . DATE: 1 /&4 DESCRIPT!GIJ: 0 1  -07-LWA THEOVGH LWE 

EDL 

UUL 

E E N Z  !I 1F.E EDL 1 0  

t:t.L 

EDL 

3,4 - PI'ZZ.2L'JORANTHENE BDL 1 0  

BEN= 3 .  :+ : I E R Y L E N E  PDL 25 

BDL 1 0  

B I S I - -7 - :'L-IEX I'L PHTHALATE h1.L . 10 

4-PF 2'":=--.EI~ f L  PHENYL ETHER BDL 

BUT' - I E  r Z  rl PHTHALATE t:DL 

BDL 

EEL 

EDL 1 0  

UDL 

EDL 

BDL 

@DL 

EDL 

8DL 

BDL 

BUL 

BDL 

) B D L = B E L O I  DETECTABLE L l t l l T  



. . . . - - . . . - 

EPA D E S I C N A X D  ?R133lTY POLLUTANTS 

' CLIEIUT: LEAIUSNAVY NEWPORT . DATE: 1 /e4 DESCR1PT:OIJ: 

.' -+r..-: ',: :619) -'-NETC ----  -- - ----'-------------- - 

bASE/NELTRAL EXTRACTABLE - 
GRCAY:CS CONCEl9TrlkTION(UC/L) . '-- ---- - -------------- 
L L = = = . . I I L I L . I . I D I I I f C I . I  

1 FLUORENE BDL 
- HEXA~HLOP,~,BENzENE - . -. -- --- 

Y DL - - HEXACHLOROBUTADIENE BDL 
- - HEXA~HLOP,~,CYCLOPENfADIENE -' - -  - - - .  

BDL 
HEXPC)I,CROETHANE BDL 

-- 
1NDE.J-1.1 I , -2 , s -CD)PYRENE '- - .- ' - ' - - - - - - . - - - - . 

RDL 
I SOFH<t:-:CNE E:DL 

NAPHTHALENE BDL 

i d !  yFGI:3.=EtJE BDL 

h - N  I E:0!XIDlMETHYLAMINE BCsL 

N-NITRfiSOUI-N-PROPYLAMINE BDL 

N-N I T3OS3EIPHENYLAMINE CDL 

PHENANPI-RENE --- BDL 
P f RE;): EK@L 

1 . 2 . 4 - 7 F  I CHLOROEENZENE BDL 

ACID ZXTPACTABLE ORGANICS 

I D = P = = = I S P . E E = = I E D = = P = = = l i  

9-CHLOROPHENOL 

2.4-DI 3-LOROPHENOL - 

9. 4 -  DIPlETH ILPHENOL 

4 .6-DINITRO-0-CRESOL 

2 . 4 -  O-Pll T30PHENOL 

2- N I TPs3FHENOL 

4 -PJ I T W P  -lZNOL 

P-CHLOXC-N-CRESOL 

PENT4ZIiL33OPHENOL 

PHEP.OL 

2 . 4 . 5 - l ' l i l  CHLOROPHENOL 

E:EL 

EDL ' 

E:DL 

BDL 

BDL 

EDL 

k:DL 

BDL 

EEL 

. . BDL 

PEL 

DETECTION L l n l T  (VC/LI 





. .  . 

EPA DESICNLXD ?Rl3itITY POLLUTANTS 

nETAL PhlORITY POLLUTANTS CONCENTEATION (UC/Ll 
E D f S C i = = C D D I I C S I . . . C I C C E D  

CADM I UM 

CHROM 1 ?IF1 

COPPER 

LEAD 

NFRCURl 

NICKEL 

SELE~! I cm 
S!LYER 

THALL I Un 

ZINC 

B0L;BELOd DETECTABLE LIMIT 



CLIENT:  LEAIUSNAVY NEWPORT . LATE: 1/84 DESCP1PT:CIi:  0 i -OE-LLJi THRilVCH LUE 

3 3 .  C 9 N E T i  - - - -  - - - - - - - - - - - - -  :=-I 

L:c.l. 

BDL 

i:DL 

ELL 

[:I.L 

BDii 

I .I.!. 

E DL 
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EPA DESIGNATED ?R1531TY POLLUTANTS 
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Sample I D  

Composite 
of Nos. : 

02-01-SL 
02-02-SL 
02-03-SL 

PCB1 s 
ppm 

< O .  5 

0.03 
0.35 
0.08 

< O .  5 
<0.5 
<0.5 

01-6191-00 
LEA/USN NEWPORT R I  LABORATORY RESULTS 

S I T E  02 MELVILLE NORTH 
ALL RESULTS IN P P B  UNLESS OTHERWISE NOTED 

PET.  BASED HC (ppm) ' Cr 



01-6191-00 
LEA/USN NEWPORT R I  LABORATORY RESULTS 

S I T E  02 MELVILLE NORTH 
ALL RESULTS IN P P B  UNLESS OTHERWISE NOTED 

S a m p l e  I D  Cu 

Composite of Nos. : 
0 2 - 0 1 - S L  
0 2 - 0 2 - S L  
0 2 - 0 3 - S L  



01-6191-00 
LEA/USN NEWPORT R I  LABORATORY RESULTS 

S I T E  07 TANK FARM NO. 1 
ALL RESULTS IN PPB UNLESS OTHERWISE NOTED 

0703GWDA 
07 03  GWDB 
0703GWDC 
07 04GWDA 
0704GWDB 
0704GWDC 
0704GWWA 
0704GWWB 
07 04GWWC 
07 03GWWA 
07 03GWWB 
07 03GWWC 
0705SL 
07 0 2SL 
0701SL 

B e n z e n e  To1 u e n e  X y l e n e s  L e a d  P e t .  Based  HC ( p p m )  O i l  & Grease ( p p m )  



Sample I D  

Composite of Nos.: 
12-01-SL 
12-02-SL 
12-03-SL 
12-04-SL 
12-05-SL 
12-06-SL 

L e a d  - 
<SO0 

<40 

01-6191-00 
LEA/USN NEWPORT R I  LABORATORY RESULTS 

S I T E  12 TANK FARM 4 
ALL RESULTS IN P P B  UNLESS OTHERWISE NOTED 

P e t r o l e u m  B a s e d  HC (ppm) O i l  & G r e a s e  (ppm) 



01-6191-00 . 
LEA/uSN NEWPORT R I  LABORATORY RESULTS 

S I T E  14 NETC 
ALL RESULTS IN PPB UNLESS OTHERWISE NOTED 

PCB' s 
a S a m p l e  I D  PPm C r  Cd Pb A s  Hg - se Ag 



Sample I D  Cu 

01-6191-00 
LEA/USN NEWPORT R I  LABORATORY RESULTS 

S I T E  14 NETC 
ALL RESULTS IN PPB UNLESS OTHERWISE NOTED 

B a  N i  Be 

<400 29,000 <50 
<400 29,250 <50 
<400 14,250 <50. 
<lo00 <2500 <500 
<lo00 <2500 <500 
<lo00 <2500 <500 



01-6191-00 
LEA/USN N EWPORT R I  LABORATORY RESULTS 

S I T E  NO. 17 
ALL RESULTS IN PPB UNLESS OTHERWISE NOTED 

S a m p l e  I D  C y a n i d e  Cadmium C h r o m i u m  C o p p e r  ~ e a d  Mercury N i c k e l  S i l v e r  



CERTIFIED REPORT TRANSMITTAL 

REPORT NUM3ER 61910-000 

DATE December 3 ,  1984 

CLIENT LOUREIRO ENGINEERING ASSOCIATES 
10 Tower Lane, Avon Park  South  
Avon, C o n n e c t i c u t  06001 

ATTENTION Mr. Cha r l es  Jaworsk i ,  P.E. 
- . - - - - - . - - - . - . - 

The above referenced report is enclosed Copies el'fiis :npcri cnd suppcms ccta 
will be retained In our files in me event they cra reqwcld fs: fuwe re!:erc;nte. 

If mere are any questions concerning this repm, plezse cc, nct h ~ s i t ~ i s  k cxi:rct 5s. 

Any samples submitted to our Labcratcry WIII be retcicec! fcr CI mas;rnlm o: SiXPl[60] 
days from receipt of this report, unless other arr~rige~ents cre d,osi:%. 

Naturally, as in the past, our stcffw~ll be pleased t r ~  quok 33 any fi:kre r~c;~~ramer,is 
you may have. In addition to :tie service provided, \,ve ziso ~n?l;.;i?~e fe!lovi!ng: 

. Hazardous Waste Anclyses 
Product EvcluctioniR&D 
Water and \Nastewa:er Analyses 
Air ana Process Gas Anclyses 

- Industrial Hygiene Surveys 
Metallurgical Analyses 
Microbiological Analyses 
Mass Spectrometry Services 

!7sbert Q 8rc614y 
Vice Fresrceni 



December 3, 1984 

61910-000 
LOUREIRO ENGINEERING ASSOCIATES 

10 Tower Lane 
Avon Park South 

Avon, Connecticut 06001 

Attention: Mr. Charles Jaworski, P.E. 

PURPOSE AND RESULTS 

Various samples from the U.S. Navy Naval Education and Training 
Center in Newport, Rhode Island were submitted to York Labora- 
tories Division of YWC, Inc. for analysis on September 13, 
1984. The analyses involved heavy metals and other convention- 
al parameters on various matrices. 

The results of the analyses are shown in the following tables. 

Attached as Appendix A are copies of the Field Custody Sheets. 

Prepared By: 
Robert Q . 
Vice President 

RQB : cg 



TABLE 1 
6 1910-000 

LEA/U. S . NAVY 
WATERS FROM TANK BOTTOMS 

SEPTEMBER 12, 1984 

( A l l  R e s u l t s  L i s t e d  i n  rng/l) 

Samule I d e n t i f i c a t i o n  
T o t a l  

pH Lead Suspended S o l i d s  
Arnmonia- 
N i t r o g e n  

0 . 7 4  

0 . 8 9  

0 . 7 6  

0 . 4 8  

0 . 6 7  

0.48 

B i o c h e m i c a l  
Oxygen Demand 

( 5  Day) 

Pe tro l eum 
Based 

Hydrocarbons 



TABLE 2 
61910-000 

LEA/U . S . NAVY 
SEDIMENTS ( E P  LEACHATES) 

SEPTEMBER 11, 1984 

E . P .  T o x i c i t v  L e a c h a t e  

Sample Identification 

01-20-SD 
01-18-SD 
01-15-SD 
01-16-SD 
01-19-SD 
01-17-SD 

01-17-SD (Duplicate) 
01-14-SD 
14-08-SD 
14-10-SD 
14-07-SD 
14-09-SD 
14-06-SD 

14-06-SD (Duplicate) 
14-04-SD 
14-05-SD 

( A l l  R e s u l t s  i n  m g / l )  

Lead Copper 

<0.20 
<o .20 
<o .20 
<o .20 
<o .20 
<o .20 
<0.20 
<o .20 
<o .20 
<o .20 
<o .20 
<o .20 
<o .20 
<o .20 
<o .20 
<o .20 

Chromium 

<o .10 
<0.10 
<0.10 
<0.10 
<o. 10 
<o. 10 
<0.10 
<o .10 
<0.10 
<0.10 
<0.10 
<0.10 
<o. 10 
<o .10 
<0.10 
<o .10 

Nickel 

(0.20 
0.20 
<o .20 
0.35 
0.35 
0.71 
0.66 
<o .20 
<o .20 
<o .20 
<0.20 
0.90 
<0.20 
<o .20 
0.30 
(0.20 



Sample Identification 

01-20-SD 
01-18-SD 
01-15-SD 
01-16-SD 
01-19-SD 
01-17-SD 

01-17-SD (Duplicate) 
01-14-SD 

01-14-SD (Duplicate) 
14-08-SD 
14-10-SD 
14-07-SD 
14-09-SD 
14-06-SD 

14-06-SD (Duplicate) 
14-04-SD 
14-05-SD 

14-05-SD (Duplicate) 

TABLE 3 
61910-000 

LEA1U.S. NAVY 
SEDIMENTS 

TOTAL METALS AND TOTAL CYANIDE 
SEPTEMBER 11, 1984 

Total Metals and Total Cyanide 
Results in ug/g on Dried Basis 

Lead 

32.3 
34.9 
78.2 
44 .O 
33.6 
21.5 
30.8 
267 -- 
27.2 
20.9 
14.8 
17.3 
28.4 
25.4 
15.2 
163 
-- 

Copper 

16.6 
22.8 
63.4 
33.2 
25.4 
20.8 
27.9 
890 -- 
19.8 
13.4 
8.8 
11.9 
19.8 
15.1 
14.1 
136 
-- 

Chromium 

14.3 
17.1 
14.3 
12.7 
14.8 
8.7 
12.5 
22.0 -- 
11.1 
15.4 
9.2 
9.7 
10.8 
9 .O 
5.3 
11.7 
-* 

Nickel 

14.2 
16.9 
20.3 
17.2 
17.8 
11.5 
14.2 
86.6 -- 
10.1 
9.7 
7.7 
7.9 
10.4 
8.3 
8.3 
29.2 
-- 

Cyanide 

<O .OO5 
<O .OO5 
<O -005 
<O .005 
<O .OO5 
<O .005 -- 
<O .005 
<0.005 
<O .OO5 
<O .OO5 
<O .OO5 
<0.005 
<O .OO5 

-- 
<O .005 
<O .OO5 
<O .OO5 

% 
Moisture 



LEA Desig .  

01-14-MS 
01-13-MS 
01-12-MS 
14-04-MS 
14-05-MS 
17-02-MS 
N1-01-MS 
N2-01-MS 
N2-01-MS* 

* D u p l i c a t e  

TABLE 4 
61910-000 

L E A / U . S .  NAVY 
METALS I N  MUSSELS (DRY T I S S U E  B A S I S )  

SEPTEMBER 11 - 12, 1984 

A l l  R e s u l t s  i n  ug/g (ppm) 

Lead Copper Chromium Nicke l  % S o l i d s  

19.2 
21.3 
23.6 
16.3  
20 .8 
17.4 
19  .O 
21 .o 
21 .o 



Sample 
Identification 

TABLE 5 
61910-000 

LEA/U.S, NAVY 
FINGERPRINTING OF OILS 
SEPTEMBER 12, 1984 

Results 

Gas chromatographic scans 
indicated that the samples 
contain a weathered petroleum 
based oil with a pattern 
similar to a No. 6 Bunker 
C Fuel. 



RFPGRT NUhlEER 61910-000 

CAT; . 
January 25, 1985 

CLIENT LOUREIRO ENGINEERING ASSOCIATES 
10 Tower Lane, Avon Park South 
Avon, CT 06001 

ATTENTION Mr. Charles Jaworski, P.E. 
- - . - . . - . . . 

The above referenced report is enclosed &pies of *is resc:T FG SGGCCCiCS 
will be retamed in oc;r f~les In the evmi bey cre requrec fcr 'tikrs izierei!ca. 

If *ere are any quest~ons ccncerning this repa?. ~ I E C S Z  ao nct '-e;licre ccnl~cr LS. 

Any samples submitted to our Laboictcry wrll 52 ~ ? ~ Z ! C E G  k r  .CI ir;(J:iirnu,T cf s rxy  iCil! 
days from receipt of this report unless other a~sngemai-17; rrs dss!!aci 

Naturally, as in the past, our stcff w~ll be pleased to qmte on ci;y i'c;~:? r5au1ie!r!eR;c; 
you may have. In addition 5c the sewlce cr~vided, we QISO GEE: li-,e fail~wfi~. 

Hazcrdous Waste Analyses 
Product EvcluationiR&D 
Water and \Ncstewat% Ancl yces 
Air cnd Process Gas Analyses 
Industrial Hygiiene Surveys 
Meiallurgical Analyses 
Microbiological Analyses 
Mass Spectrometry Services 

Roberr €2 Srod!ey 
V~ce President 



J a n u a r y  1 5 ,  1985 

61910-000 
LOUREIRO ENGINEERING ASSOCIATES 

1 0  Tower Lane  
Avon P a r k  S o u t h  

Avon, C o n n e c t i c u t  06001 

A t t e n t i o n :  M r .  C h a r l e s  J a w o r s k i ,  P.E. 

PURPOSE AND RESULTS 

V a r i o u s  s a m p l e s  f rom t h e  U.S. Navy Naval  E d u c a t i o n  a n d  T r a i n i n g  
C e n t e r  i n  Newpor t ,  Rhode I s l a n d  were s u b m i t t e d  t o  York Labora -  
tories D i v i s i o n  of YWC, I n c .  f o r  a n a l y s i s  o n  November 2 1 ,  1984.  
The a n a l y s e s  i n v o l v e d  heavy  metals a n d  o t h e r  c o n v e n t i o n a l  p a r a -  
meters on g r o u n d w a t e r  s a m p l e s .  

A t t a c h e d  a s  Appendix  A are  c o p i e s  of t h e  F i e l d  C u s t o d y  S h e e t s .  

P r e p a r e d  by : 6' LDbQ 
D a n i e l  F. O t t  

Approved by : 

DFO /JCC/mz 
A t t a c h m e n t s  



Table 1.0 
61910-000 

LEA /U S NAVY-NEWPORT 

Samples  1 1 / 2 1 / 8 4  

Tank Farm One 
S i t e  07 

P e t r o l e u m  
Sample  H y d r o c a r b o n s  Benzene  T o l u e n e  

I . D .  mg / l  ( P P ~ )  u g / l  (PPb)  u g / l  ( P P ~ )  
Xy lene  F i n g e r -  

u g / l  ( P P ~ )  p r i n t  

* I n s u f f i c i e n t  l e v e l s  t o  f i n g e r p r i n t .  

**Gas C h r o m a t o g r a p h i c  s c a n s  i n d i c a t e d  t h a t  t h e  s ample  c o n t a i n e d  a - - 

series of h y d r o c a r b o n s  w i t h  a p a t t e r n  s imi l a r  t o  w e a t h e r e d  g a s o l i n e .  
The h y d r o c a r b o n s  p r e s e n t  were i n  t h e  C8 t o  C13 r a n g e  which  i n d i c a t e  a 
w e a t h e r e d  g a s o l i n e  p r o d u c t .  



Sample Identification 

12-11-GWA-1184 

12-11 GWB 1184 

12-10-GWA 1184 

12-10-GWB 1184 

Table 2.0  
61910-000 

LEA/U. S NAVY-NEWPORT 

Tank Farm Four 
Site 12 

Petroelum 
Hydrocarbons 
mg/l ( P P ~ )  



TABLE 3.0 
61910-000 

LEA/U.S. NAVY - NEWPORT 

SAMPLES 
11/20/84 

McAllister Point Landfill 
Site 0 1  

Sample 
Identification 

Chromium 
mg/l (ppm) 

-- 

0.11 

-- 

-- 

0.17 

-- 

-- 

0.09 

-- 



. . . . . -  

CERTIFIED REPGRT 'bRANS19/1iiT14b 

R E W R T  NijMBEi? 6 1910-000 

CAE January 25, 1985 

CLIENT LOUREIRO ENGINEERING ASSOCIATES 
10 Tower Lane, Avon Park South 
Avon, CT 06001 

A~ENTION Mr. Charles Jaworski, P. E. 
. - . - . . . . . 

The above references repcrr is enclosed. Cepias o i tw  rezcfi 5;-ad S U Z C C ; ~ : ~ ~  r:zra 
wrll be retarned rn our files rn the eveni ihey me ~ q i ! i : ~ ~  icr ai.x:e re%r~nr,-2 

If mere are any questrons concmrncj this rmcn, ;lease l o  nci ke;:icie :c ,;cr,iact c.!s 

Any samples submitted tc our Laboratory will be ieicinery' fc: a rn!avimum ci s,,u:v (CI:,: 
days from recapt of thrs rep&, unless cther cnanger;ler,% srE ass,;& 

Naturally, as in the past. our stciffw~II be plecsed io quoie cn cr.y ii!il,ie rsrl;a;~rrcenis 
you may have. In additrcn to the servlce provided. we a!ss c;ier%e :GIICWIZ~. 

Hazcrdous Waste Analyses 
Product Evaluc:~on/R&D 
Water and Wastewcta Analyses 
Air and Process Gus Analyses 
industrial Hygrene Surveys 
Metallurgical Ana!yses 
Microb~ological Analyses 
Mass Spectrometry Services 

Vice Presioezi '2' 



J a n u a r y  1 5 ,  1985  

61910-000 
LOUREIRO ENGINEERING ASSOCIATES 

1 0  Tower Lane  
Avon Pa rk  S o u t h  

Avon, C o n n e c t i c u t  06001 

A t t e n t i o n :  M r .  C h a r l e s  J a w o r s k i ,  P.E. 

PURPOSE AND RESULTS 

V a r i o u s  s a m p l e s  from t h e  U.S. Navy Naval  E d u c a t i o n  and T r a i n i n g  
C e n t e r  i n  Newport ,  Rhode I s l a n d  were s u b m i t t e d  t o  York Labora-  
t o r i e s  D i v i s i o n  of  YWC, Inc .  f o r  a n a l y s i s  on December 18, 1984. 

The r e s u l t  of t h e  a n a l y s e s  are shown i n  t h e  f o l l o w i n g  t a b l e s .  

A t t a c h e d  as  Appendix A are  c o p i e s  of t h e  F i e l d  Cus tody  S h e e t s .  

P r e p a r e d  by :  -d 
D a n i e l  F. O t t  
L a b o r a t p r y  Managpr 

Approved by : 

DFO/JCC/mz 
A t t a c h m e n t s  



TABLE 1.0 
61910-000 

LEA/U.S. NAVY 

GROUNDWATER 
12/17/84 

Tank Farm One 
S i t e  0 7  

Sample  
I d e n t i f i c a t i o n  

Benzene  T o l u e n e  X y l e n e s  Hydroca rbon  
u g / l  ( P P ~ )  W / l  ( P P ~ )  W / l  ( P P ~ )  F i n g e r p r i n t  

<10 <10 <10 I n s u f f i c i e n t  L e v e l s  
t o  F i n g e r p r i n t  

<10 <10 <10 I n s u f f i c i e n t  L e v e l s  
t o  F i n g e r p r i n t  

*Gas C h r o m a t o g r a p h i c  S c a n s  i n d i c a t e d  t h e s e  s a m p l e s  c o n t a i n  a 
w e a t h e r e d  h y d r o c a r b o n  w i t h  a p a t t e r n  s imi la r  t o  g a s o l i n e .  

A p r e p o n d e r a n c e  of Cg t h r o u g h  Clg h y d r o c a r b o n s  was p r e s e n t  which i s  
i n d i c a t i v e  of  a w e a t h e r e d  g a s o l i n e .  

Samples  l a b e l e d  GWB a n d  SPB were u s e d  f o r  s c r e e n i n g .  

Samples  l a b e l e d  GWC a n d  SPC were u s e d  f o r  a n a l y s i s  of  BTX a n d  
Hydroca rbon  F i n g e r p r i n t .  



TABLE 2.0 
61910-000 

LEA/U.S. NAVY 

GROUNDWATER 
12/17/84 

Tank Farm One 
S i t e  0 7  

Sample  P e t r o l e u m  Based  H y d r o c a r b o n s  
I d e n t i f i c a t i o n  mg/l ( P P ~ )  



TABLE 3.0 
61910-000 

LEA /U. S . NAVY 
GROUNDWATER 

12/17/84 

Tank Farm Four 
Site 12 

Sample Identification 

12-10-GWA-1284 

12-10-GWB-1284 

12-11-GWA-1284 

12-11-GWB-1284 

Petroleum Based 
Hydrocarbons mg/l (ppm) 



TABLE 4.0 
61910-000 

LEA/U. S. NAVY 

GROUNDWATER 
12/17/84 and 12/18/84 

McAllister Point Landfill 
Site 01 

Sample Cyanide Lead Copper Chromium Nickel Chloride 
Identification mg/l (ppml mg/l ( P P ~ )  mg/l ( P P ~ )  mg/l ( P P ~ )  mg/l ( P P ~ )  pH mg/l (ppm 



CERTIFiED REPORT TR,WlSMlT?N 

CLIENT LOUREIRO ENGINEERING ASSOCIATES 
10 Tower Lane, Avon Park South 
Avon, CT 06001 

A~ENTION Mr. Charles Jaworski, P. E. 
. . 

Hazardous Waste Analyses 
Product Evcluatron;!?&D 
Water and Wastewater Anal~~ses 
Air and Process Gas Anclysss 
Industrial Hygene Surveys 
Metallurgical Anclyses 
Microbiological Analyses 
Mass Spectrometry Services 



F e b r u a r y  1 3 ,  1 9 8 5  

61910-000 
LOUREIRO E N G I N E E R I N G  ASSOCIATES 

1 0  Tower L a n e  
Avon P a r k  S o u t h  

Avon, C o n n e c t i c u t  06001 

A t t e n t i o n :  M r .  C h a r l e s  J a w o r s k i ,  P.E. 

PURPOSE AND RESULTS 

V a r i o u s  s a m p l e s  f rom t h e  U.S. Navy Naval  E d u c a t i o n  a n d  T r a i n i n g  
C e n t e r  i n  Newport ,  R h o d e ,  I s l a n d  were s u b m i t t e d  t o  York Labora -  
tor ies  D i v i s i o n  of  YWC, I n c .  f o r  a n a l y s i s  on J a n u a r y  9 .  1985.  
The s a m p l e s  were a n d  a n a l y z e d  i n  a c c o r d a n c e  w i t h .  S t a n d -  
a r d  Methods f o r  t h e  E x a m i n a t i o n  o f  Water a n d  W a s t e w a t e r ,  1 5 t h  
E d i t i o n ,  1980 ,  a n d  EPA Methods 6 2 4 ,  6 2 5 . 1  a n d  608. The r e s u l t s  
are  l i s t e d  on t h e  f o l l o w i n g  t a b l e s .  

A t t a c h e d  as Appendix A are c o p i e s  of  t h e  F i e l d  C u s t o d y  S h e e t s .  

P r e ~ a r e d  bv: r e  
L a b o r a t o r y  Manager 

Approved  by : 

DFO / JCC /mz 
A t t a c h m e n t s  



TABLE 1.0 
61910-000 

LEA/U. S. NAVY-NEWPORT 

Samnles  1 / 0 7 / 8 5  

Tank Farm One 
S i t e  0 7  

P e t r o l e u m  
Sample  H y d r o c a r b o n s  Benzene  T o l u e n e  X y l e n e  F i n g e r -  

I .  D. mg / l  ( P P ~ )  W / l  ( P P ~ )  W / l  ( P P ~ )  u g / l  ( P P ~ )  p r i n t  

* I n s u f f i c i e n t  l e v e l s  t o  f i n g e r p r i n t .  

**Gas C h r o m a t o g r a p h i c  s c a n s  i n d i c a t e d  t h a t  t h e  s a m p l e  c o n t a i n e d  a 
series of  h y d r o c a r b o n s  w i t h  a p a t t e r n  s i m i l a r  t o  w e a t h e r e d  g a s o l i n e .  
The h y d r o c a r b o n s  p r e s e n t  were i n  t h e  C g  t o  C l g  r a n g e  which i n d i c a t e  a 
w e a t h e r e d  g a s o l i n e  p r o d u c t .  



TABLE 2.0 
61910-000 

LEA/U.S. NAVY NEWPORT 

Samples 1/07/85 and 1/08/85 

McAllister Point Landfill 
Site 01 

All results are reported in ug/l (ppb). 

Sample Identification 

Parameter Station 23 Station 21 Station 22 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Cyanide 
Phenols 
Chloride 
pH 



TABLE 3.0 
61910-000 

LEAIU. S. NAVY-NEWPORT 
VOLATILE PRIORITY POLLUTANTS 

Samples 1/07/85 and 1/08/85 

McAllister Point Landfill 
Site 01 

All results are reported in ug/l (ppb). 

Sample Identification 

Compound Station 23 Station 21 Station 22 

chloromethane 
bromomethane 
vinyl chloride 
chloroethane 
methylene chloride 
trichlorofluoromethane 
acrolein 
acrylonitrile 
1,l-dichloroethene 
1,l-dichloroethane 
trans-1,2-dichloroethene 
chloroform 
1,2-dichloroethane 
l,l,l-trichloroethane 
carbon tetrachloride 
bromodichloromethane 
2-chloroethylvinyl ether 
1,2-dichloropropane 
trans-1,3-dichloropropene 
trichloroethylene 
benzene 
cis-1,3-dichloropropene 
dibromochloromethane 
1,1,2-trichloroethane 
bromof orm 
tetrachloroethylene 
1,1,2-2-tetrachloroethane 
toluene 
chlorobenzene 
ethyl benzene 



Compound 

TABLE 4.0 
61910-000 

LJ3AIU.S. NAVY NEWPORT 
BASE/NEUTRAL EXTRACTABLE PRIORITY POLLUTANTS 

Samples 1/07/85 and 1/08/85 
McAllister Point Landfill 

Site 01 

All results are reported in ug/l (ppb). 

Sample Identification 
Station 23 Station 21 Station 22 

n-nitrosodimethyl amine 
bis (2-chloroethyl) ether 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
1,2-dichlorobenzene 
bis (2-chloroisopropyl) ether 
hexachloroethane 
n-nitroso-di-n propylamine 
nitrobenzene 
isophorone 
bis (2-chloroethoxy) methane 
1,2,4-trichlorobenzene 
naphthalene 
hexachlorobutadiene 
hexachlorocyclopentadiene 
2-chloronaphthalene 
dimethyl phthalate 
acenaphthylene 
2,6-dinitrotoluene 
acenaphthene 
2,4-dinitrotoluene 
diethyl phthalate 
f luorene 
4-chlorophenyl-phenyl ether 
4-bromophenyl phenyl ether 
hexachlorobenzene 
phenanthrene 
anthracene 
di-n-butyl phthalate 
fluoranthene 
benzidine 
pyrene 
butyl benzyl phthalate 
3,3'dichlorobenzidine 
chrysene 
benzo (a) anthracene 
bis (2-ethyl hexyl) phthalate 
di-n-octyl phthalate 
benzo (b) fluoranthene 
benzo (k) fluoranthene 
benzo (a) pyrene 
benzo (g , h, i ) perylene 
dibenzo a h anthracene 
Indeno (!,a,A,c,d) pYrene 
n-ni trosodiphenylamine 



TABLE 5.0 
61910-000 

LEA/U.S. NAVY NEWFORT 
ACID EXTRACTABLE PRIORITY POLLUTANTS 

Samples 1/07/85 and 1/08/85 

McAllister Point Landfill 
Site 01 

All results are reported in ug/l (ppb). 

Sample Identification 

Compound Station 23 

phenol <25 
2-chlorophenol <25 
2-nitrophenol <25 
2,4-dimethylphenol <25 
2,4-dichlorophenol <25 
4-chloro-3-methyl phenol <25 
2,4,6-trichlorophenol <25 
2,4-dinitrophenol <250 
4-nitrophenol <25 
2-methyl-4,6-dinitrophenol <250 
pentachlorophenol <25 

Station 21 

<25 
<25 
<25 
<25 
<25 
<25 
<25 
(250 
<25 
<250 
<25 

Station 22 

<25 
<25 
<25 
<25 
(25 
<25 
(25 
<250 
(25 
<250 
(25 



TABLE 6.0 
61910-000 

LEA/U.S. NAVY NEWPORT 
PESTICIDES AND PCB's 

Samples  1/07 /85  and 1/08 /85  

McAllister P o i n t  L a n d f i l l  
S i t e  0 1  

A l l  r e s u l t s  a r e  r e p o r t e d  i n  u g / l  (ppb) .  

Sample I d e n t i f i c a t i o n  

Compound 

a l p h a  BHC 
b e t a  BHC 
gamma BHC 
d e l t a  BHC 
H e p t a c h l o r  
A l d r i n  
4,4 '  DDE 
D i e l d r i n  
4,4 '  DDD 
Endr in  Aldehyde 
4 , 4 '  DDT 
C h l o r d a n e .  
Endosu l fan  I 
Endosul f  a n  I I 
E n d o s u l f a n  S u l f a t e  
Endr in  
H e p t a c h l o r  Epoxide 
Toxaphene 
PCB - 1016 
PCB - 1221 
PCB - 1232 
PCB - 1242 
PCB - 1248 
PCB - 1254 
PCB - 1260 

S t a t i o n  23 

<O. 005 
<O. 005 

- <0.005 
<O. 005 

<0.01 
<0.005 
<O. 005 
<O. 005 
<0.025 

<0.01 
<0.025 

<0.02 
<0.01 

<0.005 
<O. 025 
<0.005 
<O. 025 

<o. 2 
<o. 2 
<o. 2 
<o. 2 
<o. 2 
<o. 2 
<o. 2 
<o. 2 

S t a t i o n  2 1  

<O. 005 
<O. 005 
<O. 005 
<O. 005 
<O. 005 
0.015 

<0.005 
<0.005 
<0-. 005 

<0.01 
<O. 025 

<o. 02 
<o. 0 1  

<O. 005 
<O. 025 
<0.005 
<O. 025 

<0.2 
<o. 2 
<o. 2 
<o. 2 
<o. 2 
<o. 2 
<o. 2 
<o. 2 

S t a t i o n  22 

<O. 005 
<O. 005 
<O. 005 
<0.005 
<0.005 
0.015 

<O. 005 
<0.005 
<0.005 

<0.01 
<O. 025 

<o. 02 
<o. 0 1  

<0.005 
<0.025 
<0.005 
<0.025 

<o. 2 
<o. 2 
<o. 2 
<o. 2 
<o. 2 
<o. 2 
<o. 2 
<o. 2 



Sample 
Identification 

TABLE 7.0 
61910-000 

LEA/U.S .  NAVY-NEWPORT 

Samples - 01/07/85 
Tank Farm Four 

Site 12 

Petroleum 
Hydrocarbons 
w/l  ( P P ~ )  



CERTIFIED REPORT TRANSMITTAL 

DATE February 13, 1985 

CLIENT LOUREIRO ENGINEERING ASSOCIATES 
10 Tower Lane 
Avon Park South 
Avon, CT 06001 

ATTENTION Mr. Charles - Jaworski, . . - .  .. . P .E. - 

The above referenced report is enclosed. Co~les of ?,is rep?ri  rid suppcr;inc; c'cra 
will be retained in cur files in the event fie!/ cre rsqu~red f a  fwr -3  rsf~rance 

If there are any questions ccncerning this ressn, pleacs ao ncr ksitc:e 'o scriizc? 2s. 

Any samples submitted to our Laborctory will be refcrlnesl ini a mCX!i!Ttlm ~i ~i,d\/ (5Gj 
days from recelpt of this report, unless other crrangemenis are r'csred. 

Naturally, as in the past, our staff will be clecserj to qucre on cnv kiw reqr:irerr:ents 
you may have. In addition to the service provided. we also &a ihe i,-.:Iici~icg 

Hazardous Waste Analyses 
Product EvaluationiR&D 
Water cnd Wastewater Analyses 
Air and Process Gas Anclyses 
Industrial Hygiene Surveys 
Metallurgical Analyses 
Microbiolog~cal Analyses 
Mass Spectrometry Services 

Robert €2. 8rcdley 
Vice President 



February 13, 1985 

61910-000 
LOUREIRO ENGINEERING ASSOCIATES 

10 Tower Lane 
Avon Park South 

Avon, Connecticut 06001 

Attention: Mr. Charles Jaworski, P.E. 

PURPOSE AND RESULTS 

Various samples from the U.S. Navy Naval Education and Training 
Center in Newport, Rhode Island were submitted to York Labora- 
tories Division of YWC, Inc. for analysis on January 30, 1985. 
The samples were prepared and analyzed in accordance with 
Standard Methods for the Examination -of Water and Wastewater, 
15th Edition, 1980 and EPA Method 624. 

Attached as Appendix A are copies of the Field Custody Sheets. 

Prepared by: zd  C* 
Daniel F. Ott 

DFO/JCC/mz 
Attachments 



Table 1.0 
61910-000 

LEA/U.S .  NAVY-NEWPORT 

Samples  1 / 2 8 / 8 5  

Tank Farm O n e  
S i t e  0 7  

P e t r o l e u m  
Sample  H y d r o c a r b o n s  

I . D .  m g / l  ( P P ~ )  

07-08-SPA-0185B <1 .0  

07-08-SPB-0185B . -- 
07-04-GWA-0185B <1 .0  

07-04-GWB-0185B -- 
07-07-GWA-0185B <1 .0  

07-07-GWB-0185B -- 
07-06-GWA-0185B <1 .O 

07-06-GWB-0185B -- 

F i n g e r -  
p r i n t  

-- 
* 

-- 
**  
-- 
* 

-- 
* 

* I n s u f f i c i e n t  l e v e l s  t o  f i n g e r p r i n t .  

**Gas C h r o m a t o g r a p h i c  s c a n s  i n d i c a t e d  t h a t  t h e  s a m p l e  c o n t a i n e d  a 
series of  h y d r o c a r b o n s  w i t h  a p a t t e r n  s imi l a r  t o  w e a t h e r e d  g a s o l i n e .  
The h y d r o c a r b o n s  p r e s e n t  were i n  t h e  C8 t o  C l g  r a n g e  which  i n d i c a t e  a 
weathered gasoline product. 



Sample Identification 

12-10-GWA-0185B 

12-10-GWB-0185B 

12-11-GWA-0185B 

12-11-GWB-0185B 

TABLE 2.0 
61910-000 

L E A / U - S o  NAVY - NEWPORT 

Samples 1/28/85 

Tank Farm Four 
Site 12 

Petroleum Based 
Hydrocarbons mg/l (ppm) 



TABLE 3.0 
61910-000 

LEA/UIS. NAVY 

Samples - 1/28/85 
McAllister Point Landfill 

Site 01 

Sample 
Identification 



APPENDIX D 

WELL D R I L L E R ' S  LOGS 
and 

MONITORING WELL D E T A I L S  



m B- 21 Site No. 01 
BORING NO. 

( C L A R W C E  WELT1 ASSOC.. INC. 

LlNE 6 STA. 
OFFSET 
GR. ELEV. 

BLOWS 

dump fill, fabric, 
iron, bricks, some 
I£ ine-crs. sand, tr . 

4 U . O  
** 

k 

rock core 40-43' 30 IOU* 
rec. 35" 

43.0 

Newport , RI Landfill 

CLIENT LOUREIRO ENGINEERING 
P.0.80X 397 
GLASTONWRY, CONN. 06033 

1. COL. A strata depth 

"BORING LOG" 
1 

2. COL. 6 
3. H W E R  = 1 Wj FALL 30" 
4. SMPLER - 0 . 0 .  SPLIT SPOON 

BORING NO. 

LlNE 6 STA. 
OFFSET 
GR. ELEV. 

BLOWS 
A STRATUM DESCRIPTION PER- 

**blk.silt,some 
fine-crs.sand, some 
fine gravel,cobbles, 

1-1 ROLLER BIT REFUSAL @( 40' 

8OTTOM OF BORING 43. 0 
WATER AT HIGH TIDE @ 22' 

a 10' wrapped screen 30' riser 

' 

1 
n 

aentonite seal 
5' protector 6 cement 

7 DRILLER: FAULKNER 

2" WELL INSTALLED @ 

AND - 4 O b S O W  
SOME -10b40% 
TRACE - 0 b 1W 

38' I 

5. GWT = GROUND WATER 



1 CLARENCE WELT, ASSOC., INC. 
Newport, R I  Landfill 

P.0.80X 3Q7 
GLASTONWJRY, CONN. 06033 

"BORING LOG" 
CLIENT LOUREIRO ENGINEERING 

BORING NO. B' 22 Site No. 01 

LlNE 6 STA. 
OFFSET 
GR. ELEV. 

BLOWS I A STRATw DEscwTioN PERX B 

BORING NO. 

LlNE 6 STA. 
OFFSET 
GR. ELEV. 

BLOWS 
A STRATUM DESCRIPTION P E R  B 

cement, wood,bricks, 
iron, some fine-crs - 
grave1,soke silt, - 
some fine-med.sand 

I 

I 
I sand,some fine 

gravel,cobbles, 

I 
1 
I 

'3 

BOTTOM O F  BORING 3 0 . 3  
WATER @ HIGH T I D E  @ 

8 
I 

Protector. & cement 

DATE: 9/13/84 
DRILLER: FAULKNER 

strata depth 
1. COL. A 
2. cot. 8 
3. HAMMER = 1404; FALL )I)@ 

1 4. SAMPLER -,-0.0. SPLIT S W O N  
5. GWT - GROUND WATER 



BORING NO. B- 2 3 (relocated to cemetery) BORING NO. 

1 CLARENCE WELT, AISOC.. INC. 

LlNE 6 STA. 
OFFSET 

P.0.BOX SO7 
GLASTONWRY. CONN. 06033 

GR. ELEV. 
BLOWS 

fine sand & fine- I B ~ -  

- 

"BORING LOG" 

1-1 weathered shalestone 

Newport RI Landfill 

CUCNT LOUREIRO ENGINEERING 

I# **br.fine-med.sand, 
silt,some fine-med. 

LlNE 6 STA. 
OFFSET 
GR. ELEV. 

BLOWS 
A STRATUM DESCRIPTION PER- 

BOTTOM OF BORING 40. 
WATER AT 22 '  @ 0 hrs 

2" WELL INSTALLED @ 

L U .  u n w l 3 p p e m  
30' riser 
sandpac k 
Bentonite seal 
Protector & cement 

DATE: 9/13/84 
DRILLER: FAULKNER 

2. COL. I 
3. HAMMER - 14011 FALL 30' I 4. SAMPLER --0. D. SPLIT SPOON 
5. G W T  = GROUND WATER 

Trlo Prlntau I 1 In 



( CLARENCE WELT1 ASSOC.. INC. Newport, RI Landfill 
P.0.80X 397 
GLASTONBURY, CONN. 06033 

"BORING LOG" aw 
CLIENT' LOUREIRO ENGINEERING 

BORING NO. 0- 6 SITE NO. 07 

LINE 6 STA. 
OFFSET 
GR. ELEV. 

BLOWS 
STRATUM DESCRIPTION PERK B - 
gr/br.silt,some 
fine-med.sand, 
shale frags.,some - 
gr.silt, some 
shale frags. 

gr.silt,shale 
frags., shale, 
cobbles,tlll 

auger 

.I 1. COL. A strata depth 
2. COL. b ( 3. HUAMER - I Wj F A U  30" 

. . 4. SAMPLER - 0 . 0 .  SPLIT SPOON 
5. GWT - GROUND WATER 

BORING NO. 

LINE 6 STA. 
OFFSET 
GR. ELEV. 

BLOWS 
A STRATUM DESCRIPTION P E R  B 

Bentonite seal 
' 
protector & cement 

T rlo Pdntrr r 1 127 
DATE:. 9/13/84 
DRILL% FA,Ufb<&Eh 

SOME -1oto40SL . . 
W E  - O k l O W  



LINE 6 STA. 1 OFFSET 

( CLARENCE IELT I  ASSOC.. INC. Newport, R I  Landfill 

I I ** 
rk.br.s It some 

:. ,. Ijine sanfi,fine-crs. 

P.O.80X SQ7 
GLASTONBURY. CONN. 06033 

gr.silt,some shale 
frags.,occasional 

\ 
1 

BOTTOM O F  BORING 30. 0 

0 . 7  S I T E  NO. 0 7  
BORING NO. 

"BORING LOG" 

WATER AT HIGH T I D E  16' 

2" WELL INSTALLED @ 

CLIENT 
LOUREIRO ENGINEERING 

10' unwrapped screen 
20' riser 
sandpac k 

' protector 6 cement 

- DATE: 9 / 1 3 / 8 4  
DRILLER: FAULKNER 

1. COL. A -5 

I 
2. COL. 8 
3. HAMMER - 14041 F A U  30' 

. 4. SAMPLER -,-0.0. SPLIT SWON 
5. GWT = GROUND WATER 

BORING NO. 

LINE 6 STA. 
OFFSET 
GR. ELEV. 

BLOWS 
A STRATUM DESCRIPTION P E R  B 

AND -4bm 
SOME - 1 0 b 4 m  
TRACE - O b  l m b  



I CLARENCE WELT1 ASSOC., INC. Newport, RI Landfill - 
P.O.eoX 597 
GLMTONWRY. CONN. 08033 

"BORING LOG" 
CLIENT LOUREIRO ENGINEERING 

B-10 SITE N0.12 
BORING NO. 

LlNE 6 STA. 
OFFSET 
GR. ELEV. 

BLOWS 
A STRATUM DESCRIPTION  PER^ B 

BORING NO. 
B-11 SITE NO. 12 

LlNE 6 STA. 
OFFSET 
GR. ELEV. 

BLOWS 
A STRATUM DESCRIPTION PERZ 

some fine-crs.gravel 

1-1 gr/br.silt, fine 1 
, shalestone, gr. 26-30-36 
A fine-crs.sand 

t=i layers 

fine-med.sand,some 
fine gravel 31-37-35 

gr.silt, some fine 

BOTTOM OF BORING 25. 
WATER AT 11' @ 0 hrs 

10' wrapped screen 
16' riser I 
samdpack 

protector & cement 

DATE: 9/12/84 
DRILLER: FAULKNER 

I ! 1. COL. A .-&th. 
2. COL. 6 

I ). - FAu 

layers fine-med.sand 
tr.crs.grave1 

gr.silt, with very 
fine sand layers, tr I 
clay layers 

rc f i l l  

BOTTOM OF BORING 31. 5' 
WATER AT LOW TIDE @ 15' 

2" WELL INSTALLED @ 30' 

10' wrapped screen 
20' riser 
sandpack 
bentonite seal 
protector & cement 

b 

DATE: 9/12/84 
DRILI.& F A J W E k  

SOME -10to40SL 
W E  - O t o l o %  

1 . 4. S M L E R  1-0 .O. SPLIT SPOON . . 
5. GWT - GROUND WATER 



USN, NETC - Confirmation Study on Hazardous Waste Sites 
at Newport, R.I. September 14, 1984 

The development of the 7 wells was accomplished by ejecting 
water fromihe wells with a compressed air line to the bottom 
of the well. Well recoveries were approximately as follows: 

Site & Station Recovery (2"+ D. well) 

* 10' of pipe = 

CLARENCE WELT1 ASSOCIATES INC. 
TEST BORINGS ROCK E X P L O R A T I O N  

I 
I 
u 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.'6 gallons 

Fenie Welti, PhD, P.E. 

P.O. BOX 397 GLASTONBURY. C O N N E C T I C U T  06033 (203) 633-4623 



HINGED COVER % 

EL. A- 

KEYED PADLOCK FT?OTECTM CASING 
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APPENDIX E 

LOCATION PLAN - SAMPLING STATIONS 

S I T E  01 - McALL ISTER POINT LANDFILL  

APPENDIX F 

LOCATION PLANS - SAMPLING STATIONS 

S I T E S  07,  12, 14 - TANK FARMS ONE & FOUR 
GOULD ISLAND DISPOSAL AREA 
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