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A t t :  L a r r y  Quinn,  Code 114 

Re: Con f i rma t ion  Study Report on 
Hazardous Waste S i t e s  
a t  Naval Educat ion and T r a i n i n g  Center 
Newport, R I .  
A/E Cont rac t  No. N62472-83-C-1154 

Gentlemen: 

We are t r a n s m i t t i n g  h e r e w i t h  our "Con f i rma t ion  Study Report on Hazardous Waste 
S i t e s  a t  Naval Educat ion and T r a i n i n g  Center - Newport, R. I . "  dated May 15, 
1986. The r e p o r t  presents  a l l  t h e  da ta  oh ta ined  i n  both t h e  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  s t e p  sampling and analyses programs on s i x  s i t e s .  The r e p o r t  
a l s o  presents  recommendations f o r  a d d i t i o n a l  s t u d i e s  and/or remedial  a c t i o n  
measures as appropr ia te .  

I t has been a  p leasure  work ing w i t h  r e p r e s e n t a t i v e s  o f  t h e  Navy on t h i s  p r o j e c t .  

P lease f e e l  f r e e  t o  c a l l  i f  you have any quest ions.  

Very t r u l y  yours, 

Enc l .  
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CONFIRMATION STUDY -- 
EXECUTIVE SUMMARY -- 

GENERAL 

T h i s  C o n f i r m a t i o n  Study i s  a  p a r t  o f  t h e  Navy Assessmerit and C o n t r o 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  c o n t a m i n a t i o n  o f  

Navy l ands  r e s u l t i n g  f r o m  past. o p e r a t i o n s  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 a l  assessment s t u d y  ( 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 t u d y  (conducted b y  o t h e r s ) ,  was completed f o r  

t h e  Naval Educa t i on  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  ev idence e x i s t s  t o  war ran t  c o n f i r m a t i o n  

s t u d i e s ,  nane ly ,  1) M c A l l i s t e r  P o i n t  L a n d f i l l ,  2)  M e l v i l l e  N o r t h  L a n d f i l l ,  3)  

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

I s l a n d  E l e c t r o p l a t i n g  Shop. The C o n f i r m a t i o n  Study c o n s i s t e d  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  de termine whether s i g n i f i c a n t  c o n c e n t r a t i o n s  

o f  t o x i c  o r  hazardous m a t e r i a l s  are p resen t  and m i g r a t i n g  b y  s u r f a c e  and/or 

subsu r face  r o u t e s ,  o r  whether t h e  p o t e n t i a l  f o r  m i g r a t i o n  e x i s t s .  The 

C o n f i r m a t i o n  Study i s  conducted i n  two s teps :  a v e r i f i c a t i o n  s t e p  and a  

c h a r a c t e r i z a t i o n  s tep .  The scope o f  t h e  work per formed i n  t h e  v e r i f i c a t , i o n  s tep  

was d e f i n e d  i n  t h e  i n i t i a l  assessment s t u d y  and m o d i f i e d  s l i g h t l y  i n  conduc t i ng  

t h e  v e r i f i c a t i o n  s tep .  The r e s u l t s  o f  work per formed i n  t h e  v e r i f i c a t i o r i  s t e p  

a r e  f u l l y  d i scussed  i n  a  d r a f t  r e p o r t  submi t t ed  Feb rua ry  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 t e p  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  a re  

f u l l y  d i scussed  i n  a  d r a f t  r e p o r t  submi t t ed  March 13, 1985 and r e v i s e d  J u l y  26, 

1985. T h i s  e x e c u t i v e  rilminary p resen ts  a  b r i e f  overv iew o f  t h e  f i n d i n g s  arid 

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

McAllister Point Landf i l l .  This l a n d f i l l  received a l l  of the  wastes 

generated at  t h e  Newport Naval Complex from 1955 through the mid-1970's and 

i s  known t o  contain a t  l ea s t  200 gallons of P C B  contaminated o i l .  Also in 

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 .  

In the  ve r i f i ca t ion  s t ep ,  samples of so i l  leachate,  near-shore sediments, 

and mussels were col lected fo r  analysis .  Control samples were col lected at 

two s t a t i o n s  in Narragansett Bay fo r  comparison. Sediment and mussel 

samples were analyzed fo r  PCB's and the  following metals; chromium, cadmium, 

lead,  a rsenic ,  mercury, selenium, s i l v e r ,  copper, barium, nickel ,  beryllium, 

antimony, and t i n .  So,ils and leachate samples were analyzed For p r i o r i t y  

pol lu tants .  

The r e s u l t s  of the ve r i f i ca t ion  s t ep  sampling and analysis  indica te  tha t  

metals are  accumulating in sedin~ents and mussels near the  McAl l i s t e r  Point 

Landfill  based on comparison t o  data  from the  control s ta t ions .  Elevated 

l e v e l s  of lead, copper, nickel ,  and chramium were detected in the sediments 

( u p  t o  150, 145, and 2 times t h a t  in the  con t ro l s ,  respec t ive ly) .  Elevated 

copper concentrations were also found in the  mussels ( u p  to  seven times tha t  
.. .. i n  the  con t ro l s ) .  , 

The p r i o r i t y  pol lutant  examinations of the leachate samples indicated 

a l l  p r i o r i t y  pol lu tants  t o  be below detect ion l imi ts  except for  ce r t a in  

metals (cadmiurn and chromium), cyanides and phenols, Low concentrations of 

ethylbenzene and toluene were found in one leachate sample. 

The p r i o r i t y  pol lu tant  examination of the  cornpasite so i l  sample 

indicated no s i g n i f i c a n t l y  high values. Except for  chromium, copper, lead,  

nickel and zinc,  a l l  p r i o r i t y  pol lutants  i n  s o i l s  were below detect ion 

l 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 

accumula t 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 h e  south end o f  

t h e  l a n d f i l l .  The p o l l u t a n t s  are not  be ing  concent ra ted by t h e  mussels t o  

t h e  same ex ten t ,  a l though t h e  copper concen t ra t i ons  i n  t h e  mussels were 

s u b s t a n t i a l l y  h i g h e r  near t h e  south  end o f  t h e  l a n d f i l l  than a t  o t h e r  

s t a t i o n s  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 t a t i o n s .  There i s  no s i g n i f i c a n t  

accumula t ion o f  me ta ls  i n  t h e  s o i l  cover. 

The v e r i f i c a t i o n  s tep  d a t a  seem t o  i n d i c a t e  t h a t  the  l a n d f i l l  has caused 

o r  i s  c o n t i n u i n g  t o  cause meta l  d e p o s i t i o n  near S t a t i o n  Nos, 12 and 13. To 

determine t h e  e x t e n t  o f  t h e  con tamina t ion  and t h e  m i g r a t i o n  pathways, 

a d d i t i o n a l  sampl ing and ana lys i s  were c a r r i e d  out  i n  t h e  c h a r a c t e r i z a t i o n  

s tep ,  i n c l u d i n g  sediment, mussel and groundwater sarnpl i r~g and ana lys i s .  A l l  

s  ample8 were analyzed f o r  lead, copper, chromium, and n i c k e l .  Groundwater 

samples were a l s o  analyzed f o r  prior it.^ p o l l u t a n t s ,  pH and c h l o r i d e s .  

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  

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

b u t  t h e  chromium concen t ra t i ons  at 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 concen t ra t i ons .  Lead and copper are be ing a s s i m i l a t e d  by  

mussels at r a t e s  up t o  5 t imes t h a t  o f  the  c o n t r o l s .  

Four s e t s  o f  samples were c o l l e c t e d ' f r o m  t h e  t h r e e  m o n i t o r i n g  w e l l s ,  one 

u p q r a d i e n t  ond two downgradient o f  o r  i n  t h e  f i l l .  Samples f rom the  two 

w e l l s  l o c a t e d  i n  t h e  l a n d f i l l  showed concen t ra t i ons  o f  lead arid copper 

s i g n i f i c a n t l y  h i q h e r  than  i n  t h e  upgrad ient  w e l l .  

The f o l l o w i n g  summarizes recornmendations f o r  S i t e  0 1  - M c A l l i s t e r  P o i n t  

L a n d f i l l :  

Hazardous wastes are known t o  have heen depos i ted i n  t h e  M c A l l i s t e r  
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P o i n t  L a n d f i l l  and t h e r e  i s  evidence t h a t  contaminants ( p r i n c i p a l l y  l ead  and 

copper)  have m ig ra ted  out  of t h e  l a n d f i l l  and i n t o  t h e  environment (mussels 

and sediments) .  The groundwater sampl ing da ta  suggest  t h a t  t h e  m i g r a t i o n  

pathway o f  t h e  contaminants i s  v i a  t h e  qroundwater bu t  t h e  concen t ra t i ons  o f  

t h e s e  meta ls  do no t  seem h i g h  enough t o  p o i n t  t o  t h e  u n d e r l y i n g  groundwater 

as a  c o n t i n u i n g  major source o f  environmental  contaminat ion.  No evidence 

was found t o  i n d i c a t e  t h a t  t h e  o v e r l y i n g  s o i l s  o r  t h e  v i s i b l e  l eacha te  

d i scharges  were sources o f  environmental  contaminat ion.  Th is  means t h a t  no 

m i g r a t i o n  pathway was de f ined  b y  t h e  s tudy  t o  account f o r  t h e  environmental  

con tamina t ion  found. 

However, t h e  p r o x i m i t y  o f  t h e  contaminated mussels and sediments t o  t n e  

l a n d f i l l  s t r o n g l y  p o i n t s  t o  t h e  l a n d f i l l  as t h e  source o f  t h e  contaminat ion.  

Sur face  r u n o f f  and v i s i b l e  l eacha te  d ischarges f l o w  i n t o  t h e  Bay and t h e  

groundwater h y d r a u l i c  g r a d i e n t s  i n d i c a t e  t h a t  t h e  qroundwater i s  moving i n t o  

t h e  Bay along w i t h  any subsurface leacha te  which may be generated. The 

e x t e n t  o f  t h e  sediment and mussel con tamina t ion  was not  de f ined  a t  t h e  

sou the rn  end o f  t h e  f i l l ,  bu t  i t  was e s t a b l i s h e d  t h a t  t h e  contaminants are 

c o n f i n e d  t o  near -shore l o c a t i o n s .  

On t h e  b a s i s  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  contaminated sediments t o  a  d i sposa l  area. The e leva ted  l e v e l s  

o f  me ta ls  i n  mussels are an obvious concern and t h e  d a t a  should be r e p o r t e d  

t o  t h e  S t a t e  o f  Rhode I s l a n d .  Any a c t i o n  w i t h  respec t  t o  t h e  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 t a t e  o f  

Rhode I s 1  and. 

A d d i t i o n a l  s t u d i e s  are recommended t o  determine i f  the  l a n d f i l l  i s  

c o n t i n u i n g  t o  c o n t r i b u t e  contaminants i n t o  t h e  Bay and i f  so, t h e  
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pathway(s)  by  which t h i s  i s  occu r r ing ,  The ex ten t  o f  t h e  con tamina t ion  

a long  t h e  s h o r e l i n e  a l s o  needs f u r t h e r  study.  The format  o f  these s tud ies  

shou ld  be governed by  t h e  requirements of 40 CFR 300.68 which covers 

Remedial Investigation/Feasibility Study (RI/FS) a c t i v i t i e s  f o r  a  hazardous 

waste s i t e .  These i n v e s t i g a t i o n s  would i n c l u d e  more ex tens ive  m o n i t o r i n g  

w e l l  i n s t a l l a t i o n s ,  sampl ing o f  groundwater, s o i l  and su r face  water,  and 

sediment and mussel sampl ing p e r i o d i c a l l y  t o  determine i f  t h e  contaminant 

l e v e l s  a re  changing. I n  a d d i t i o n ,  f e a s i b i l i t y  s tud ies  would be conducted t o  

deve lop and analyze remedial  a1 t e r n a t i v e s .  

To determine an o rde r  o f  magnitude c o s t  f o r  a  remedia l  measure, a c o s t  

e s t i m a t e  was made f o r  a  c l a y  cap ( 3  f e e t  t h i c k ) ,  b u r i a l  o f  t h e  s c a t t e r e d  

m e t a l l i c  d e b r i s  a long t h e  s h o r e l i n e  and r i p - r a p  o f  t h e  seaward f a c e  t o  

m i n i m i z e  eros ion,  The es t imated c o s 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  w e l l  i n s t a l l a t i o n ,  sampling and a n a l y s i s .  As inc?r-ttioned above, an RI/FS 

program should be i n s t i t u t e d  be fo re  proceeding w i t h  any remedial  measures. 

A s i t e  m o n i t o r i n g  program would con t inue  f o r  a  f i v e - y e a r  pe r iod  t o  

determine qroundwater qua1 i t y  and t o  determine i f  sediment and musyel 

contaminants are i n c r e a s i n g  o r  decreasing. 

M e l v i l l e  Nor th  L a n d f i l l .  Th is  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  i nc luded  m o s t l y  

domest ic t y p e  r e f u s e  and some spent acids,  waste p a i n t s ,  so l ven ts ,  waste 

o i l s  ( d i e s e l ,  f u e l  and l u b e ) ,  and PCB's, 

I n  t h e  v e r i f i c a t i o n  s tep,  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 i s .  The s o i l  samples were analyzed f o r  

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

barium, n i c k e l ,  b e r y l l i u m ,  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  t h a t  there  i s  no 
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s ign i f i can t  accumulation of metals or PCBs in sediment or mussels col lected 

a t  the  th ree  marine sampling points in comparison to  data from control 

s t a t i o n s .  The composite so i l  sample indicated the presence of some lead and 

very high concentrations of petroleum based hydrocarbons ( P B H C ) .  No PCBs 

were detected. 

Visual s o i l  examinations were conducted in the  charac ter iza t ion  s t ep  in 

order  t o  determine the  extent of the  PBHC contaminated s o i l .  None of t h e  

t e s t  holes showed any s iqn i f i can t  t rave l  of o i l  l a t e r a l l y  away from the 

p i l e s .  Sonie of the  holes showed accumulations of waste bituminous paving 

mater ia l .  These inves t iga t ions  indica te  tha t  the  o i l y  material has not 

migratea l a t e r a l l y  away from the  surface p i l e s  of the s o i l .  Some downward 

migration may have occurred under the  p i l e s ,  b u t  there  was no indicat ion of 

t h i s  at  holes adjacent t o  the  p i l e s .  

The following summarizes the  remedial actions recommended for  S i t e  02 - 
Melvil le  North Landf i l l :  

- Remove the  o i l y  so i l  p i les  to  the l imi t s  shown on Figure No. 5 and 

dispose of the material as o i l  s p i l l  clean-up materials .  

- Fi 1 1  the  dis turbed area with clean s o i l ,  grade t o  drain and 

provide loam to  promote growth of grass.  

The estimated cost  fo r  t h i s  work i s  $80,000. 

Tank Farm One. This s i t e  includes s ix  underground tanks each with a  - 

capaci ty  of 60,000 ba r re l s .  Five of these tanks are  now used fo r  the 

s torage  of o i l s  including aviat ion fue l .  One tank i s  no longer used. In 

t h e  pas t ,  these tanks were per iodica l ly  cleaned t o  remove the sludge 

material  which, over time, s e t t l e s  on the bottoms of the tanks. This 

p rac t i ce  occurred from World War I 1  un t i l  the  1970's .  

When the  tanks were cleaned, the sludge material was placed i n  a  p i t  
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which was approx ima te ly  20 f e e t  long, 10 f e e t  wide, and 4 f e e t  deep. These 

d i s p o s a 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 h e  tank be ing 

c leaned. 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 ~narked w i t h  s igns warning of 

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  th rough 

t h e  years,  most o f  t h e  s igns  mark ing t h e  d i sposa l  areas have disappeared. 

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

l o c a t i o n s .  

Both  groundwater and s o i l  samples were c o l l e c t e d  i n  the  v e r i f i c a t i o n  

s tep.  The groundwater samples were analyzed f o r  petro leum based 

hydrocarbons (PBHC), lead, and BTX (benzene, to luene,  xy lene) .  The s o i l  

samples were analyzed f o r  l e a d  and o i l  and grease. 

The a n a l y t i c a l  d a t a  on a l l  samples c o l l e c t e d  i n d i c a t e d  t h e  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  Tan!( Farm One. 

T h i s  judgment was based cn t h e  magnitude o f  t h e  o i l  and Grease 

c o n c e n t r a t i o n s  i n  s o i l  samples and t h e  BTX concen t ra t i ons  i n  groundwater 

sariples. Al though some lead  was found i n  t h e  s o i l  samples, t h e  

c o n c e n t r a t i o n s  were r e l a t i v e l y  low and no lead was found i n  groundwater. 

The c o n c e n t r a t i o n s  o f  BTX and pet ro leum based hydrocarbons i n  t h e  

groundwater samples were h igh;  BTX con tamina t ion  i n d i c a t e s  p o l l u t a n t s  from 

l i g h t  o i  i s  such as gaso l ine.  

The a n a l y t i c a l  d a t a  c o n f i r m  t h e  presence o f  o i  1  and grease i n  d e p o s i t s  

a t  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 

a n a l y s i s  o f  groundwater samples conf i rmed t h a t  BTX contaminants are present  

i n  t h e  groundwaters at one o r  more o f  t h e  b u r i e d  s toraqe tanks. 

As a  r e s u l t ,  qroundwater 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  at 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  qroundwater samples a t  t h r e e  s t a t i o n s .  
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Soil samples were co l lec ted  at  three  s t a t i o n s  in the  charac ter iza t ion  phase. 

The groundwater samples were analyzed fo r  PBHC and BTX, and the  s o i l  samples 

and some groundwater samples were analyzed for  o i l  i den t i f i ca t ion  using high 

reso lu t ion  gas chromatography t o  match the c h a r a c t e r i s t i c s  of o i l s  found in 

t h e  s o i l  with o i l s  found in t h e  groundwater samples, 

The r e s u l t s  indica te  tha t  t h e  petroleum products found in the  s o i l s  from 

t h e  old burial  locat ions are weathered mater ia l s  s imi lar  t o  No. 6 or  Bunker 

C fuel  o i l .  The petroleum products found in a l l  other  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 indica t ive  of weathered gasoline. No 

evidence was found t o  indica te  tha t  o i l  from previous disposal prac t ices  i s  

en ter ing  the  groundwater. 

There are some petroleum-based hydrocarbons and BTX present in t h e  

groundwater underdrainage system and the  oil-water separator  i s  general ly 

performing well in l imit ing these discharges to  the  Ray. No BTX was found 

i n  e i t h e r  groundwater monitoring well.  Further invest igat ion i s  needed t o  

determine whether or not the ex is t ing  tanks are leaking. However, i t  can be 

s t a t e d  t h a t  t h e  weathered gasoline found in the groundwater samples could 

have come from aviat ion fuel leaks from the  ex is t ing  tanks but confirmation 
- ~~ 

of t h i s  can only be resolved by sampling of tank contents fo r  comparison. 
. 

The r e s u l t s  of the  s tudies  indica te  t h a t  some l i g h t  petroleum products 

have entered t h e  groundwater but not from previous waste disposal prac t ices .  

Consequently, the  s i t e  does not require  fu r the r  study, inves t iga t ion ,  or 

remedial act ion under the NACIP program. 

Tank Farm Four. This s i t e  has 1 2  concrete underground tanks, each with 

a  capaci ty of 60,000 ba r re l s .  These tanks were used by the rlavy to  s t o r e  No. 

5 and No. 6 fue l  o i l s ,  The l a t e s t  lisp of som of the tanks was under lease 

t o  a  pr iva te  cont rac tor  b u t  the  types of o i l s  s tored are not known, The use 
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of these  tanks was discontinued several years ago, when they were emptied 

( b u t  not cleaned) and r e f i l l e d  with water. When the  tanks were in use, the 

bottom sludge was per iodica l ly  removed and disposed of by burning; however, 

t h e r e  was some suspicion t h a t  t h e  cleaning5 were disposed of on the ground 

i n  t h e  general v i c i n i t y  of the tank being cleaned. There are no indicat ions 

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, surface water, and s o i l  samples were col lected fo r  analysis  at  

t h i s  s i t e  in  t h e  ve r i f i ca t ion  s tep .  The sur face  water and sediment samples 

were analyzed fo r  lead and PBHC and the so i l  samples were composited in to  a  

s ing le  sample which was analyzed fo r  lead and o i l  and grease. 

The analy t ica l  data indicated t h a t  one or more of the so i l  samples was h i g h  

in  lead and/or o i l  and grease and tha t  some petroleum hased hydrocarbons may 

be escaping via sur face  runoff.  The sources of these contaminants could be 

e i t h e r  of the  following: 

- Undefined locat ions 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  s o i l s  and/or 

abandoned tanks are  niigrating o f f - s i t e ,  two groundwater monitoring wells 

were d r i l l e d  in t h e  charac ter iza t ion  phase, Additionally, the water phase 

of s ix  of t h e  twelve tanks was sampled and  analyzed so t h a t  a  determination 

can be made as to  the f a t e  of t h i s  l iquid.  All samples col lected were 

analyzed f o r  lead and PBHC.  

The ana ly t ica l  data indica te  tha t  there  i s  some petroleum-based 

hydrocarbon contamination in the qroundwaler. No s igni f icant  concentrations 

of lead were found, Since the d i rec t ion  of groundwater movement i s  toward 

Norman's Brook and tile Bay, no water supplies  could be affected by t h i s  
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con tamina t ion  and any impact on b e n e f i c i a l  uses o f  t h e  groundwater o r  t h e  

Bay would be p r a c t i c a l l y  non-detec tab le .  

The p o l l u t a n t s  found i n  t h e  bot tom water o f  t h e  o i l  s torage tanks are 

such t h a t  t h e  waters could, a f t e r  p re t rea tmen t ,  be d ischarged t o  a  s a n i t a r y  

sewer d u r i n g  o i l  removal opera t ions  i f  necessary. 

The f o l l o w i n g  summarizes t h e  recommendations f o r  S i t e  12 - Tank Farm 

Four:  

There i s  no evidence t o  i n d i c a t e  t h a t  hazardous wastes are now o r  were 

i n  t h e  past  s to red  i n  t h e  tanks,  o r  t h a t  any hazardous wastes were b u r i e d  on 

t h e  s i t e .  These conc lus ions  are based on t h e  d e f i n i t i o n s  o f  hazardous 

wastes i n  EPA 40 CFR 261. Any remedia l  a c t i o n  w i l l  most l i k e l y  be based on 

( 1 )  t h e  S t a t e  o f  Rhode I s l a n d  Hazardous Waste Rules and Regula t ions,  (wh ich 

cover  a  wider range o f  m a t e r i a l s ) ,  o r  on ( 2 )  t h e  S t a t e  o f  Rhode I s l a n d  

Regu la t ions  f o r  Underground Storage F a c i l i t i e s  Used f o r  Petroleum Products  

and Hazardous M a t e r i a l s .  

F u r t h e r  i n v e s t i g a t i o n s  are needed t o  i n c l u d e  a d d i t i o n a l  r e c o r d  searches, 

a d d i t i o n a l  sampl ing and complete i n v e n t c r y  o f  t h e  con ten ts  o f  a l l  t anks  t o  

(1) determine i f  t h e  tanks do f a l l  under t h e  S t a t e  r e g u l a t i o n s ,  ( 2 )  
. , 

de termine t h e  q u a n t i t i e s  o f  o i l  and water t o  be rec la imed  and/or d isposed 
' ,  

o f ,  ( 3 )  d e f i n e  a  remedial  a c t i o n  program t o  empty t h e  tanks,  c lean  t h e  tanks 

and i n s p e c t  t h e  tanks f o r  de fec ts ,  and ( 4 )  e s t a b l i s h  t h e  ex ten t  o f  

groundwater con tamina t ion  i f  t h e  tank  i n s p e c t i o n  i n d i c a t e s  t h a t  l eaks  may ~. 

have occurred.  

These s t u d i e s  shou ld  be coord ina ted  w i t h  t h e  Rhode I s l a n d  OEM t o  i n s u r e  

p roper  compliance w i t h  S t a t e  r e g u l a t i o n s  because some o f  t h e  p r o v i s i o n s  are 

n o t  p o s s i b l e  t o  comply w i t h  f o r  Tank Farm Four. 

Therefore ,  t h e  Rhode I s l a n d  OEM should be asked t o  accept an 
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a l t e r n a t i v e  program affording equal environmental protection with respect to  

Tank Farm Four, i f  permanent closure i s  required under the regulat ions.  

Such an a l t e r n a t i v e  program might include, f o r  example: 

- Removal of contents and cleaning of tanks 

- Inspection of tanks fo r  leak or defec ts  

- I f  evidence of possible  leakage i s  found, i n s t a l l  groundwater monitoring 
wells and conduct a groundwater sampling and analysis program to  
eva lua te  groundwater contamination 

- Destruction of tanks or securing of tanks in a safe  condition at  the 
option of the  Navy 

Temporary closure of underground tanks i s  also allowed under the Rhode 

Island regulat ions.  If the Navy should e l e c t  t o  maintain the  tanks fo r  

possible  fu tu re  use as a tank farm, then temporary closure should be 

requested and special  terms negotiated with the S ta t e  of Khode Island t o  

include consideration of the unique nature of the  f a c i l i t y  as a defense 

i n s t a l l a t i o n ,  with terms s imi lar  to  tha t  suggested for  perinanent closure.  

To determine an order of magnitude cost  for  a remedial measure, a cos t  

es t imate  was made for  demolition of the  tanks,  

The tanks would be emptied and cleaned and the  roofs of the tanks 

demolished by col lapsing them in to  the  bottom of the tank. Several holes 

would be made in the  bottom of each tank and a l l  piping removed. The tanks 

would then be f i l l e d  with bank run gravel or on-s i te  material ,  i f  avai lable .  

A groundwater monitoring program would be conducted to  determine i f  

groundwater contamination e x i s t s  and, i f  so, what remedial measures are  

needed. 

The estimated cos,t f o r  t h i s  work i s  $2,500,000 exclusive of well 

i n s t a l l a t i o n ,  sampling and analysis .  
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Gould Island Disposal Area. This s i t e  was used throughout the World War I1 

period and received a l l  the  wastes generated on the  is land.  Some wastes were 

inc inera ted  on t h e  s i t e  and the  ash was dumped on the  s i t e  along with other  

wastes. The deposi ts  were made on a s teep slope facing Narragansett Bay on 

t h e  west s ide  of t h e  i s land .  The s i t e  was l a s t  used about 30 years ago. In 

addit ion t o  the normal types of industr i  a1 re fuse ,  there  was considerable 

waste production from e lec t ropla t ing  and degreasing operations on the is land 

during World War TI. Wastes from these operations would have gone to  t h i s  

s i t e  unless they were discharged d i r e c t l y  in to  Narragansett Bay. These 

wastes would have included muriatic acid, chromic acid, copper cyanide, 

sodium cyanide, sodium hydroxide, nickel s u l f a t e ,  and Anodex cleaner .  

In t h e  v e r i f i c a t i o n  s t e p ,  samples of near-shore sediments and mussels 

were co l lec ted  f o r  analysis.  All samples were analyzed for  PCB, chromium, 

cadmium, lead,  a rsenic ,  mercury, selenium, s i l v e r ,  copper, barium, n icke l ,  

beryllium, antimony, and t i n .  

The analy t ica l  da ta  on samples col lected indicated t h a t  metals are 

accumulating in sediments and mussels near the  Gould Island Disposal area. 

This judgment i s  based on comparison of the ve r i f i ca t ion  s t ep  sampling and 

analy t ica l  data  with t h e  control s t a t i o n  data.  Elevated leve ls  of lead,  

copper, chromium, and nickel were detected in the  sediments. No PCB 

contamination was found in any of the  sediment samples. 

S l i g h t l y  elevated copper concentrations were found in mussels by 

comparison t o  t h e  cont ro ls ,  These do not appear t o  be s i g n i f i c a n t l y  high, 

however. No other  metals were found in the mussel samples, The PCB l eve l s  

i n  mussels were lower than those found in the  controls  

Additional sediment arid mussel sampling and analysis  was conducted in 

t h e  charac ter iza t ion  s tep.  All of the samples were analyzed for  lead, 
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copper, chrornium, and nickel ,  

In general,  the  off-shore sediments sampled in the character izat ion s t e p  

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

l e v e l s  of lead and copper were Found in sediments close t o  shore. The 

chromium and nickel concentrations at  these s t a t ions  were only s l i g h t l y  

above the  control sample concentrations. Lead and copper are being 

assimilated by mussels at r a t e s  higher than the controls .  

The following summarizes recommendations f o r  S i t e  14 - Gould Island 

Disposal Area: 

Hazardous wastes are  known t o  have been deposited in the  Gould Island 

Disposal Area and the re  i s  evidence t h a t  contaminants (p r inc ipa l ly  lead and 

copper) have migrated out of the  l andf i l l  and in to  t h e  environment (mussels 

and sediments)) .  

No groundwater level observations were made nor were any monitoring 

wells i n s t a l l ed  because of l o g i s t i c a l  problems. Consequently, no data  are 

ava i lab le  t o  indica te  whether or not the  underlying groundwater i s  a 

continuing major source of environmental contamination. No soi 1 samples 

were col lected and there was no v i s i b l e  evidence of leachate discharges. 

This means tha t  no migration pathway was defined by the study to account for  

t h e  environmental contamination found, 

However, the  proxin i ty  of the contaminated mussels and sediments to  the 

l a n d f i l l  s t rongly points t o  the  l a n d f i l l  as the source of the contamination. 

Surface runoff discharges in to  the Bay and the steep surface topography 

indica tes  tha t  the groundwater i s  moving in to  the Bay along with any 

subsurface lcachate which may be generated. The extent of the  sediment and 

mussel contamination was not defined at  the  northern and southern ends of 

t h e  f i l l ,  but i t  was establ ished t h a t  the  contaminant5 arc confined t o  

near-shore locat ions.  
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On t h e  b a s i s  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  contaminated sediments t o  a  d i sposa l  area. The e leva ted  l e v e l s  

o f  me ta ls  i n  mussels are an obvious concern and t h e  d a t a  should be r e p o r t e d  

t o  t h e  S t a t e  of Rhode I s l a n d .  Any a c t i o n  w i t h  respec t  t o  the  t a k i n g  o f  

mussels f o r  f o o d  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 t a t e  o f  

Rhode I s 1  and. 

A d d i t i o n a l  s t u d i e s  are recommended t o  determine i f  the  l a n d f i l l  i s  

c o n t i n u i n g  t o  c o n t r i b u t e  contaminants i n t o  t h e  Bay and i f  so, t h e  pathway(s)  

b y  which t h i s  i s  occu r r ing .  The e x t e n t  o f  t h e  contaminat ion a long t h e  

s h o r e l i n e  a l s o  needs f u r t h e r  study. The format  o f  these s t u d i e s  should be 

governed by  t h e  requ i rements  o f  40 CFR 300.68 which covers  Remedial 

Investigation/Feasibility Study (RI IFS)  a c t i v i t i e s  f o r  a  hazardous waste 

s i t e .  These i n v e s t i g a t i o n s  would i n c l u d e  m o n i t o r i n g  w e l l  i n s t a l l a t i o n s ,  

sampl ing o f  groundwater-, s o i l  and su r face  water, and sediment and mussel 

sampl ing p e r i o d i c a l l y  t o  determine i f  t h e  contaminant l e v e l s  are changing. 

I n  a d d i t i o n ,  f e a s i b i l i t y  s t u d i e s  would be conducted t o  develop and analyze 

reniedi a1 a1 t e r n a t i v e s .  

To determine an o rde r  o f  magnitude c o s t  f o r  a  remedial  ineasure, a  cos t  

e s t i m a t e  was made f o r  a  c l a y  cap ( 3  f e e t  t h i c k ) ,  b u r i a l  o f  t h e  s c a t t e r e d  

m e t a l l i c  d e b r i s  a long t h e  s h o r e l i n e ,  and r i p - r a p  o f  t h e  seaward face  t o  

m in im ize  eros ion.  The es t imated c o s t  f o r  t h i s  work i s  $650,000 e x c l u s i v e  of 

w e l l  i n s t a l l a t i o n ,  sampl ing and ana lys i s .  As mentioned above an RI/FS 

program should be i n s t i t u t e d  b e f o r e  proceeding w i t h  any remedial  measures. 

A s i t e  m o n i t o r i n g  program would con t inue  f o r  a  f i v e - y e a r  p e r i o d  t o  

determine groundwater q u a l i t y  and t o  determine i f  sediment and mussel 

contaminants a re  i n c r e a s i n g  o r  decreasing.  
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Gould Island Electroplat inq Shop, Extensive e lec t ropla t ing  and degreasing 

operat ions occurred on Gould Island (Buildinq 32) during World War 11. 

These operations existed only during the war. The wastes generated included 

muriat ic  acid, chromic acid, copper cyanide, sodium cyanide, sodium 

hydroxide, nickel s u l f a t e ,  Anodex c leaner ,  and degreasing solvents .  The 

method of disposal could not be ver i f ied .  However, r i n se  water was most 

l i k e l y  discharged in to  the  bay while concentrated spent plat ing solut ions 

were probably bled slowly in to  the  wastewater stream. Plating sludges, on 

t h e  other  hand, were probably disposed of in the  l a n d f i l l .  

Both sediment and mussel samples were col lected at  t h i s  s i t e  during t h e  

ve r i f i ca t ion  s tep .  The samples were analyzed for  cyanide (sediment only) ,  

chromium, cadmium, lead,  mercury, s i l v e r ,  copper, and nickel.  

The andlyt ical  da ta  on samples col lected indicated tha t  s l i g h t l y  

elevated concentrations of cyanide and copper are  present in sediments and 

an elevated concentration of copper i s  present in mussels col lected from t h e  

v i c i n i t y  of one of the  discharge pipes at  the Gould Island Electroplat ing 

Shop. 

Additional mussel sarnpl ing and analysis  was conducted during the 

charac ter iza t ion  s tep .  The sample was analyzed for  chromiim, copper, lead, 

and nickel .  

The analy t ica l  data on samples col lected indica te  tha t  metals in  niussels 

a re  comparable t o  the  controls .  

No fur ther  s tudies  or remedial actions are needed at t h i s  s i t e  because 

t h e  leve ls  of contaminants found are not s i q n i f i c a n t l y  hiqh. 
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A. INTRODUCTION 

1. Scope and Purpose 

Th is  r e p o r t  covers  t h e  r e s u l t s  of t h e  two-step c o n f i r m a t i o n  s t u d i e s  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 t h e  

environment due t o  past  waste d i sposa l  p r a c t i c e s  a t  t h e  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 igu re  1) .  The 

purpose o f  t h e  i n i t i a l  v e r i f i c a t i o n  s t e p  was t o  l o c a t c  sources o fcontaminat ion,  

determine t h e  presence o f  s p e c i f i c  t o x i c  and hazardous m a t e r i a l s  and determine 

g e n e r a l i z e d  s i t e  l iydrogeology. The purpose o f  the  f o l l o w - u p  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  s tep.  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  Tab le  1 and 

t h e  l o c a t i o n s  are shown on F i g u r e  2. I n  a d d i t i o n  t o  t h e  sampling program f o r  

t h e  s i x  d i s p o s a l  s i t e s ,  sampling was conducted a t  two c o n t r o l  s i t e s  as l i s t e d  i n  

Tab le  1 and shown on F i g u r e  2. 

The s i t e s  t o  be eva luated were se lec ted  i n  t h e  I n i t i a l  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 o f  t h e  Navy Assessment and Con t 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  con tamina t ion  o f  Navy 1  ands r e -  

s u l t i n g  frorn 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 

second phase o f  t h e  NACIP program i s  t h e  c o n f i r m a t i o n  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  c o n f i r m a t i o n  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 i n c l u d e s  reconmendations f o r  f o r t h e r  s t u d i e s  and/or remedial  a c t i o n  as 

a p p r o p r i a t e .  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  t h e  t h i r d  and 

1  a s t  phase o f  t h e  NACIP program, 

T h i s  r e p o r t  p resents  the  d e t a i l s  o f  t h e  sampl ing arid a n a l y s i s  prograrn 

conducted i n  t h e  c o n f i r m a t i o n  study.  An environmental  a n a l y s i s  o f  t h e  da ta  i s  

p resen ted  f o r  each s i t e .  
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S i t e  
NO. - 
01 

0 2 

0 7 

1 2  

14 

17  

N 1  

N 2 

S i t e  Name 

TABLE 1 
SAMPLING S I T E S - A ~ N T R O L  STATIONS 

McAllister Point 
Landfill  

Melville North 
Landf i 11 

Tank Farm One 

Tank Farm Four 

Gould Island 
Disposal Area 

Gould Island 
Elec t ropla t ing  
Shop 

Control S ta t ion  
a t  end of Corey 
Lane, Portsmouth, 
Rhode Island 

Control S ta t ion  
o f f  Rte. 138 north 
of Newport Bridge, 
Jamestown, Rhode 
Is land 

Type of Hazardous Waste Disposal Act iv i ty  

Landfill ing of NETC wastes for  20 years ;  
PCB-contaminated o i l s ;  other  waste o i l s ;  spent 
ac ids ,  paints  and solvents .  

Similar t o  McAl l i s t e r  Point Landfill  

Burial of l i gh t  o i l  and gasoline tank bottom 
sediments. 

Burial of residual fuel o i l  tank bottom 
sediments. 

Buri a1 of e lec t ropla t ing  wastes 

Discharge of e lec t ropla t ing  wastewaters in to  
Narragansett Bay. 

None suspected or evident near sampling point 

None suspected or evident near sampling point 



The work descr ibed h e r e i n  was c a r r i e d  out  under A/E Cont rac t  No. 

N62472-83-C-1154 b y  L o u r e i r o  Eng ineer ing Assoc ia tes  o f  Avon, CT w i t h  l a b o r a t o r y  

andlyses and o t h e r  suppor t  be ing  p rov ided  by  York Wastewater Consu l tants  o f  

Stamford, CT. 

2. I n i t i a l  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 o f  t h e  s i t e s  was eva luated w i t h  regard  t o  

con tamina t 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 p o l l u t a n t  recep to rs .  The 

s t u d y  concluded t h a t ,  w h i l e  none o f  t h e  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 i n e  s i t e s  warranted a 

c o n f i r m a t i o n  s tudy:  M c A l l i s t e r  P o i n t  L a n d f i l l ,  M e l v i l l e  Nor th  L a n d f i l l ,  Tank 

Farms One th rough  F ive,  Gould I s l a n d  Disposa l  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  IAS recommended t h a t  t h e  c o n f i r m a t i o n  s t u d i e s  

b e  conducted a t  Tani: Farms Two, Three and F i v e  o n l y  i f  contaminat ion i s  found a t  

Tank Farm Four. As shown i n  Table 1, t h e  c o n f i r m a t i o n  s tudy  inc luded  o n l y  s i x  

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



8. COLLECTION OF SAMPLES - VERIFICATION STEP 

1. General 

The sampl ing 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  d a t a  ob ta 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  sampling s t a t i o n s  and parameters f o r  l a b o r a t o r y  

a n a l y s i s  was based on hazardous waste c o n s t i t u e n t s  which were known o r  suspected 

t o  be present  a t  each s i t e .  The types o f  samples were s e l e c t e d  on t h e  bas is  o f  

env i ronmenta l  importance (e.g., food sources, food chain,  ground water) ,  a v a i l -  

a b i l i t y  o f  t h e  animals o r  s u b s t r a t e  a t  o r  near each s i t e  and t h e  p o s s i b i l i t y  

t h a t  harmfu l  c o n s t i t u e n t s  m igh t  have an adverse e f f e c t .  To o b t a i n  t h e  h i g h e s t  

p r o b a b i l i t y  t h a t  adverse e f f e c t s ,  i f  occur r ing ,  would be detected,  sampl ing 

s t a t i o n s  were l o c a t e d  as c l o s e  as p o s s i b l e  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  h a l d  c o r i n g  dev ice  a l though i n  some 

l o c a t i o n s  (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 ,  bou lde rs  and s tones)  i t  was necessary t o  sample by  scooping t h e  t o p  l a y e r  

o f  sediment i n t o  a  sample con ta ine r .  It was t h e  i n t e n t  t o  c o l l e c t  t h r e e  

sediment samples a t  each designated sediment sampling s t a t i o n  - a  s u r f a c e  

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

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

step.  The sediment samples a t  g r e a t e r  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  s tep;  these  were o b t a i n a b l e  o n l y  a t  t h e  t h r e e  

M e l v i l l e  Nor th  L a n d f i l l  satupl ing s t a t i o n s  and a t  one s t a t i o r l  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  o f  a  1-1/2 i n c h  d iameter  t ransparen t  

p l a s t i c  p ipe .  The lower  end o f  t h e  p i p e  was f i t t e d  w i t h  a  c o u p l i n g  hav ing a  

saw- tooth  end t o  a i d  i n  f o r c i n g  t h e  c o r e r  i n t o  t h e  sediment. A  t i g h t - f i t t i n g  
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rubber  s topper  was p laced  i n  t h e  lower end o f  t h e  dev ice  be.fore l o w e r i n g  t h e  

tube  on to  t h e  s u r f a c e  o f  t h e  sediment. The s topper  was p u l l e d  up b y  a c o r d  a t  

approx imate ly  t h e  same r a t e  as t h e  sediment was penetrated.  Upon wi thdrawal  

f r o m  t h e  water, t h e  rubber  s topper  prevented l o s s  o f  t h e  core  (except  w i t h  v e r y  

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

t h e  s topper  pas t  a  vent  h o l e  i n  t h e  s i d e  o f  t h e  p i p e  a f t e r  which t h e  c o r e  cou ld  

be removed i n t o  sample c o n t a i n e r s  b y  g r a v i t y  w i t h  t h e  a i d  o f  some a g i t a t i o n .  

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 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 the rs  may have been c o l l e c t e d .  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, 

1-1/2 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  sho re l i ne .  

4. S o i l  Sampling Methods 

S o i l  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 m a t e r i a l .  Before  each use, t h e  sampl ing implements 

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

sampl ing p o i n t .  A t  t h e  d e s i r e d  depth, a  s o i l  sample was removed w i t h  a  shovel  

and p laced on a  c l e a n  p o l y e t h y l e n e  sheet f rom which i t  was t r a n s f e r r e d  i n t o  

a p p r o p r i a t e  sample con ta ine rs .  The waste hexane and t h e  used p o l y e t h y l e n e  

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

5. Leachate Sampling Methods 

Leachate samples were c o l l e c t e d  o n l y  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  I 1  where 

l i q u i d  was observed d i s c h a r g i n g  f rom t h e  l a n d f i l l  a t  two l o c a t i o n s  at t h e  

s u r f a c e  ad jacent  t o  Narraganset t  Bay, No at tempts were made t o  c o l l e c t  

subsur face leacha te  f l o w s  i n  t h e  v e r i f i c a t i o n  s tep.  
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A t  one locat ion,  there  was a s ign i f i can t  flow out of the  face of the land- 

f i l l  following each high t ide .  This flow was sampled by dipping with a g lass  

container  with the  mouth pointed upstream and t r an fe r r ing  the  sample in to  the  

appropriate  sanple containers.  The 5 0 - m i l l i l i t e r  sample vial  f o r  examination 

f o r  v o l a t i l e  compounds was dipped so tha t  i t  was f i l l e d  to  overflowing with the  

mouth pointed upstream, and then capped to  exclude a i r .  The container used t o  

dip the  sample was appropriately discarded a.fter [use on each sample. 

At the  other observed leachate discharge, l iqu id  was t r i c k l i n g  out of 

numerous places a t  an exposed face of so l id  waste deposi ts .  Two places were 

se lec ted  f o r  sampling based on s u i t a b i l i t y  fo r  co l lec t ing  the  small t r i c k l e  of 

flow without picking u p  sediments or other foreign material in the  sample. A t  

both places,  a small trough was formed of aluminum f o i l  to  c o l l e c t  the  t r i c k l i n g  

leachate and t o  conduct i t  in to  a bo t t l e  from which the sample was t ransfer red  

t o  appropriate sample bot t les .  The 50 -mi l l i l i t e r  sample vial  f o r  examination 

f o r  v o l a t i l e  compounds was col lected t o  overflowing a t  the  aluminum trough and 

capped t o  exclude a i r .  

6. Surface Water Sampling Methods 

One surface water sample was col lected at  Tank Farm Four. This sample was 

col lec ted  on the  south s ide  of the s i t e  where, in wet weather, groundwater was 

seeping out t o  form a small stream. This flow was sampled by dipping with a 

g lass  container  with the mouth pointed upstream and - t ransferr ing the  sample in to  

t h e  appropriate sample containers.  The container used t o  dip the  sample was 

appropriately discarded a i t e r  use. 

7. Ground Water Sampling Methods - 

Ground water samples were col lected from two locat ions at  Tank Farm One, one 

a t  a 36-inch diameter ground water observation p i t  near t h e  south bank of 

Melvi l le  Pond and the other from a ground water collectiori  pipe system normally 

discharging in to  an oil-water separator  (which was bypassed d u r i n g  sampling). 
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The ground water observa t ion  p i t  was sampled by  pumping d i r e c t l y  i n t o  

a p p r o p r i a t e  sample con ta ine rs .  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 ob ta ined  f rom a  g a s o l i n e  eng ine -d r i ven  generator .  The p o l y -  

propopylene s u c t i o n  t u b i n g  was weighted and t h e  end submerged about one f o o t  

belbw t h e  water su r face  i n  t h e  p i t .  The pump was operated about f i v e  minutes 

b e f o r e  c o l l e c t i n g  t h e  sample. No at tempt 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 i p e  system was sampled by  d i r e c t  d ischarge f rom 

an open end p i p e  i n t o  a p p r o p r i a t e  sample con ta ine rs .  The o i l - w a t e r  separator  

was bypassed f o r  a  miniinum o f  15 minutes  i n t o  a  nearby h o l d i n g  b a s i n  where t h e  

samples were c o l l e c t e d  a t  t h e  d ischarge p i p e  a t  t h e  r e t a i n i n g  w a l l  on t h e  east  

end o f  t h e  basin.  

8. Sample Conta iners  and F i e l d  P reserva t ion  

F i v e  types o f  sample c o n t a i n e r s  were used: 

- T w o - l i t e r  g lass  b o t t l e  w i t h  T e f l o n - l i n e d  screw cap. ' 

- O n e - l i t e r  wide-mouth g lass  b o t t l e  w i t h  Te f lon -  o r  aluminuni f o i l - l i n e d  
screw cap. 

- 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. 

- 5 0 - m i l l i l i t e r  g lass ,  T e f l o n  septum-capped v i a l .  

- Z i p - l o c  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 b y  p l a c i n g  them i n  c o o l e r s  c h i l l e d  w i t h  ice .  I n  

a d d i t i o n ,  t h e  f o l l o w i n g  p r e s e r v a t i o n  techn iques were used f o r  s p e c i f i c  analyses 

on water and leacha te  samples: 

Me ta ls  - Add 1-2 m i l l i l i t e r s  o f  concent ra ted n i t r i c  a c i d  (pH < 2) 

BTX - Add 1-2 m i l l i l i t e r s  o f  concent ra ted h y d r o c h l o r i c  a c i d  (pH < 2) 

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

Phenols - Add 1-2 m i l l i l i t e r s  o f  phosphor ic a c i d  (pH < 4) and 1+ - gram 
copper s u l f a t e  c r y s t a l s  



The 5 0 - m i l l i l i t e r  v i a l s  f o r  v o l a t i l e  o rgan ic  and BTX t e s t i n g  were s l o w l y  

f i l l e d  t o  o v e r f l o w i n q  and capped t o  exclude a i r  i n  water and leacha te  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. 

Tab le  2 shows a  summary o f  the  sample con ta ine rs  and f i e l d  p r e s e r v a t i o n  

techn iques f o r  t h e  va r ious  types o f  samples c o l l e c t e d .  

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

Each sample c o n t a i n e r  was labe led  as soon as p o s s i b l e  aFter  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 rese rva t i ves ,  i f  r e q u i r e d )  w i t h  a  pre-numbered pee l  o f f  

gummed l a b e l  f u r n i s h e d  b y  t h e  labora to ry .  A copy o f  a  t y p i c a l  l a b e l  i s  shown i n  

Appendix A. Each l a b e l  was co~nposed o f  t h r e e  p a r t s ,  each p a r t  hav ing  t h e  same 

p r e - p r i n t e d  l a b o r a t o r y  sample number t o  f a c i l i t a t e  c ross re fe rences  t o  Chain-of-  

Custody sheets and Labora to ry  Serv ices 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) m a i n t a i n i n g  a  sea l  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  con ta ine r  l i d  and body o f  t h e  c o n t a i n e r ;  ( 2 )  

m a i n t a i n i n g  cha in-o f -custody records by  a f f i x i n g  t h e  sma l les t  p o r t i o n  o f  t h e  

1  abel  t o  t h e  Chain-of-Custody sheet; and (3 )  m i n i m i z i n g  numerical  t r a n s c r i p t i o n  

e r r o r s  by  a f f i x i n g  t h e  lower p a r t  o f  t he  l a b e l  t o  t h e  L a b o r a t o r y  Serv ices 

Request lCustody sheet. 

The l a r g e  main s e c t i o n  o f  each l a b e l  was f i l l e d  O L I ~  t o  p r o v i d e  t h e  f o l l o w i n g  

i n f o r m a t i o n :  

- Job number and c l i e n t  

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

- 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  the l a b e l  was a l so  f i l l e d  o u t  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 s e c t i o n  o f  t h e  

l a b e l .  The t h r e e  p a r t s  o f  the  l a b e l  were then p laced on t h e  sample con ta ine r ,  
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Sample 
Type 

Sediment 

Mussels 

Soi 1 

Leachate 

Surface 
Water 

Ground 
\dater 

TABLE 2 
SAMPLE CONTAINERS AND FIELD PRESERVATION - VERIFICATION 

Container Used 
Suffix 

Description 

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

Pre-wrapped in 
aluminum foi 1 
and placed in 
plastic bag 

Vi a1 , 
50-milliliter 
Glass bottle, 
wide-mouth 
one-1 iter 

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

Glass bottle, 
wide-mouth, 
one-1 iter 

Glass bottle, 
wide-mouth, 
two-1 iter 
Plastic bottle, 
500-milliliter 

Vi a1 , 
50-mi l l i  1 iter 
Glass bottle, 
wide-mouth 
two-liter 
Plastic bottle, 
500-milliliter 

used in 
Samp 1 e 
Ident." 

Minimum Parameters 
Sample to be Preservation 
Quantity Analyzed*" Techniques 

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

100 mussels Metals, Cool, 4°C 
PCB 

20 grams VOC Cool, 4°C 

100 grams Other Priority Cool, 4°C 
Pollutants 

50 milliliters VOC Cool, 4°C 

2 liters 

500 millil 

500 millil 

500 millil 

2 liters 

Acid & B/N Cool, 4°C 
Extract 

ters Metals HN03 to 
PH < 2 

ters Cyanide NaOH to 
pH > 12, 
Cool, 4°C 

ters Phenols 1 Grcm CuS04 
H3P04 to 
pH .: 4, 
Cool, 4°C 

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 HNO? to 
pH ? 2 

*See Table 3 
**All 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 to ry  Serv ices Request/Custody 

sheet. The executed Sample Custody and Labora to ry  Serv ices Request lCustody 

sheets  are bound s e p a r a t e l y  i n  Volume I 1  f o r  t h e  samples c o l l e c t e d .  

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 r e e  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 t h e  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 f o 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  t h e  l a s t  p a r t  o f  t h e  

sample i d e n t i f i c a t i o n  des ignated t h e  t y p e  o f  sample (see Tab le  3 f o r  a  complete 

l i s t  o f  codes). The above example rep resen ts  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  P o i n t  L a n d f i l l .  

To m a i n t a i n  c o n t r o l  over t h e  sample f rom i t s  o r i g i n a t i o n  i n  t h e  f i e l d  

sampl ing program through r e c e i p t  and a n a l y s i s  i n  t h e  l a b o r a t o r y ,  a  

cha in -o f -cus tody  program was i n s t i t u t e d  f o r  convenience i n  h a n d l i n g  and l e g a l  

c o n s i d e r a t i o n s .  

A t  t h e  sampl ing s i t e ,  t h e  person who c o l l e c t e d  the  sample p laced i t  i n  t h e  

a p p r o p r i a t e  c o n t a i n e r  and t r a n s f e r r e d  t h e  sample t o  the p r o j e c t  manager who was 

r e s p o n s i b l e  f o r  ( o r  d e l e g a t i n g  r e s p o n s i b i l i t y  f o r )  a d d i t i o n  o f  proper 

p r e s e r v a t i v e s  t o  t h e  samples. The p r o j e c t  manager then corripleted a l l  t h e  

necessary l a b e l i n g  and p r e p a r a t i o n  o f  Sample Custody and L a b o r a t o r y  Serv ices 

Request/Custody sheets. The Sample Custody sheet was s igned by  t h e  person 

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

The samples were then tu rned  over t o  t h e  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 s o  s igned t h e  Custody Sheet and became 

respor is i  b l e  f o r  c o n t i n u i n g  p reserva t ion ,  s torage and t r a n s p o r t a t i o n  o f  t h e  

samples t o  t h e  l a b o r a t o r y .  Samples were kept  on i c e  i n  c o o l e r s  i n  a  v e h i c l e  

k e p t  locked when no t  attended. 
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IABLE 3 
CODES USED I N  SAMPLE IDENTIFICATION - VERIFICATION 

Code - Sample Types 

GWD Groundwater c o l l e c t e d  a f t e r  a  p e r i o d  o f  d r y  weather ( s u f f i x e s  
A, B and C r e p r e s 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; 
see Tab le  2)  

GWW Groundwater 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, B  and C r e p r e s 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;  see Table 2) 

LU Leachate t r o m  l a n d t 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  d r y  weather 
( s u f f i x e s  A  t o  E  r e p r e s 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;  see Tab le  2) 

LW 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 r e p r e s 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; see Tab le  2) 

Mussels ( M y t i l u s  edu l  i s )  

SedJment c o r e  ( 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  
c e n t e r  of c o r e  and C bot tom o t  c o r e  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  a long t h e  c o r e  i n c l u d e d  i n  t h e  sample are shown i n  
i nches  i n  ( ) t o 1  lowing t h e  sample t ype  where a p p r o p r i a t e  i n  
t a b l e s  i n  Sec t i ons  F  t o  K) .  

S o i l  ( s u f f i x e s  A and B  r e p r e s e n t  b o t t l e s  f o r  d i f f e r e n t  t ypes  
o f  analyses; see Tab le  2)  

Sur tace 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 
( s u f f i x e s  A and 8 r e p r e s e n t  b o t t l e s  f o r  d i f f e r e n t  t ypes  o f  
analyses; see i a b l e  2)  



At t h e  l a b o r a t o r y ,  t h e  samples and Custody Sheets were t r a n s f e r r e d  t o  t h e  

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 s igned t h e  

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

Each a n a l y s t  who worked on a sample s igned t h e  cor responding L a b o r a t o r y  Re- 

quest lCustody Sheet and main ta ined r e s p o n s i b i l i t y  f o r  t h e  sample u n t i l  t h e  n e x t  

a n a l y s t  worked on t h e  sample. Th is  procedure was moni tored by t h e  Sample Cus- 

tod ian .  Upon comple t ion o f  t h e  analyses, completed r e s u l t s ,  a n a l y s t ' s  i n i t i a l s ,  

d a t e  o f  ana lys i s ,  notebook and page numbers were recorded on Resu l t s  o f  Analyses 

Sheets which were then  at tached t o  t h e  Labord to ry  Serv ices RequestlCustody Sheet 

and g i ven  t o  t h e  Sample Custodian f o r  review. A f t e r  r e v i e w  o f  t h e  data,  t h e  

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

The samples were s t o r e d  ( o r  preserved i f  no t  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. Whi le 

samples were "work- in -progress"  t h e y  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 r e q u i r e d ) .  This was noted on the  L a b o r a t o r y  

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

ana lys t .  Completed samples were placed on t h e  t h i r t y  day h o l d i n g  shelves and 

t h e n  t r a n s f e r r e d  t o  t h e  sample s torage 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. Con t 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  s tep  ( S t a t i o n  Nos. N1 and 

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  sampling p o i n t s  are sholwn i n  

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  t h e  

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  mar ine environment a t  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 h e  s i x  s i t e s .  

The ph i l osophy  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 h e y  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. - ST A - TYPE - TIME - ANALYSIS FOR 

11-30-83 
8765 N 1  Sediment ( 0 - 4 ) *  9:30 A.M. Cyanide,PCB,Metals** 
8766 N1 Mussels 9:30 PCB, Meta ls  
8775 N2 Mussels 1 1 : l O  PCB, Meta ls  
8776 N2 Sediment (0-4)  11:20 Cyanide, PCB, Meta ls  

*Numbers i n  ( ) a re  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. 



o f  p o l l u t i o n ,  bu 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  o u t s i d e  t h e  

d i r e c t  i n f l u e n c e  o f  t h e  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 l l  have been exposed t o  s i m i l a r  e s t u a r i n e  

c o n d i t i o n s  as those c o l l e c t e d  c l o s e  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 v e  a  

genera l  i n d i c a t i o n  o f  t h e  environmental  impact o f  t h e  s i x  s i t e s .  It i s  obvious 

t h a t  a l l  samples, i n c l u d i n g  c o n t r o l s ,  w i l l  be sub jec t  t o  Bay p o l l u t i o n  loads. 

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  v e r y  c l o s e  t o  t h e  r e s p e c t i v e  

s i t e s ,  t h e  h i g h e s t  p r o b a b i l i t y  o f  d e t e c t i n g  t h e  p o t e n t i a l  p o l l u t a n t s  f rom t h a t  

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

comparison can be made between t h e  s i t e  s p e c i f i c  samples and t h e  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 t h o u t  d i r e c t  i n f l u e n c e  o f  t h e  s i x  

s i t e s .  I f t h e  c o n t r o l  s t a t i o n s  were loca ted  o u t s i d e  t h e  Bay, o r  i n  v e r y  

d i f f e r e n t  a b o t i c  environments, such comparisons would n o t  he meaningful  because 

i m p o r t a n t  a b i o t i c  f a c t o r s  would not  be c o n s i s t e n t  and t h e  l e v e l  o f  p o l l u t a n t s  

d e t e c t e d  c o u l d  no t  be eva luated aga ins t  o the r  s i m i l a r  areas o f  the Bay. 

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 - N 1  n o r t h  o f  S i t e  02 and N2 south  o f  S i t e  14. The s h o r e l i n e  

c o n d i t i o n s  were v e r y  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 h e  

o n l y  excep t ion  be ing  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 sediments were s tony  a t  both  c o n t r o l  s t a t i o n s ,  p a r t i c u l a r l y  a t  

s t a t i o n  N1. 

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

a p p r o p r i a t e  t a b l e s  i n  Sect ions F 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 sampl ing 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  d a t a  

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  sainpl ing s t a t i o n s  and 

parameters f o r  l a b o r a t o r y  a n a l y s i s  were based on t h e  need t o  q u a n t i t a t i v e l y  

determine t h e  e x t e n t  o f  contaminat ion and t h e  types o f  contaminants found i n  t h e  

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 t h e  t o p  f o u r  t o  s i x  inches o f  t h e  

bot tom depos i ts .  Scuba d i v e r s  were employed t o  c o l l e c t  t h e  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,  bou lders ,  and 

stones,  t h e  samples were c o l l e c t e d  b y  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  t h e  sample con ta ine rs .  

3. Mussel Sampling Methods - 

Mussels were c o l l e c t e d  by  hand f rom the  i n t e r t i d a l  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 al though a  

few o t h e r s  may have been c o l l e c t e d .  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, 

1-1/2 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  shore1 ine.  

4. S o i l  Sampling Methods 

S o i l  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 m a t e r i a 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 h e  sampling p o i n t .  A t  t h e  

d e s i r e d  depth, a  s o i l  sample was removed w i t h  a  shovel and placed on a  c l e a n  

p o l y e t h y l e n e  sheet f rom which i t  was t r a n s f e r r e d  i n t o  a p p r o p r i a t e  sample 

c o n t a i n e r s .  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. 
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5 .  Tank Sampling Methods 

Water samples were col lected from inac t ive  o i l  s torage tanks by use of a  

depth sampler. Samples were col lected at  t h e  bottom of the tank. The sampler 

was lowered in to  the  tank through a sampling port in t h e  top of the  tank. The 

bottom port ot the sampler was held closed during descent by a  weighted plug 

wh~ch was torced away from i t s  sea t  upon contact with the  bottom of the tank. 

The i n l e t  port of the sampler automaticdlly closed upon l i f t i n g  the  sampler. 

The contents of the sampler were t ransfer red  t o  sample containers .  The sampler 

was cleaned with potable water between sampling s t a t ions .  

6. Groundwater Sampling Methods 

Groundwater samples were col lected by ba i l ing  trom monitoring wells 

i n s t a l l e d  fo r  t h i s  purpose; t h ree  wells were in s t a l l ed  at  the  IvicAllister Point 

Landfi l l  and two each a t  Tank Farms One and Four. Monitoring well i n s t a l l a t i o n  

i s  covered in Section E. 

Wound water samples were col lected from two other locat ions at  Tank Farm 

One; one trom a ground water co l lec t ion  pipe system normally discharging in to  an 

01 I-water separator  (which was bypassed during sampling) and the  other  from a 

manhole through which the  oil-water separator  e f f luent  discharges t o  the Bay. 

The ground water co l lec t ion  pipe system was sampled by d i r e c t  discharge from 

an open end pipe i n t o  appropriate sample containers .  The oil-water separator  

was bypassed f o r  a  minimum of 15 minutes in to  a  nearby holding basin where the  

samples were col lected at  the  discharge pipe at  the  re ta in ing  wall on the  eas t  

end o-t the  basin. Ihe oi I-water separator  e f f luent  was sampled by dipping with 

a  long-handled sampling dipper. 

Lampling of groundwater from monitoring wells involved the following s teps :  

( a )  Determination of water level ; 

( b )  Purging of the well by removal of three well volumes of water; 

( c )  Collection of samples for  laboratory analysis.  
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Groundwater elevat ions were measured from the top of the well pro tec t ive  

casing t o  the water surface in the well before purging. The elevat ions were 

measured using a s tee l  tape graduated at  the top in one hundredth of a foot  

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

Publicat ion SW-846, were used on the bottom of the tape t o  indica te  the  s t a t i c  

water level pr ior  t o  purging. The water level was recorded and was used t o  

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

depth to  which the  well was d r i l l e d .  The tape was prepared fo r  use at  the  next 

we1 1 by wiping with a clean, dry white paper towel. 

The d i f fe rence  between the s t a t i c  water level and the  bottom of the  well was 

used t o  ca l cu la t e  the  volume of water to  be purged in a s ing le  evacuation. 

Three such volumes were evacuated from each of the wells pr ior  t o  sampling. In 

some cases,  a period of recovery was necessary before the purging could be 

completed. 

The wells were purged using a ba i l e r  attached to  a nylon rope. The ba i l e r s  

were of PVC construct ion and were up  to  s ix f e e t  in length. The water withdrawn 

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

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

procedure was repeated unt i l  the predetermined quant i ty  of water had been 

evacuated from the  well. 

All groundwater samoles were col lected using the  same PVC ba i l e r  and nylon 

rope as was used fo r  purging. To prevent cross-contamination, a separa te  ba i l e r  

and rope were dedicated t o  each well to  be sampled. The PVC b a i l e r s  and nylon 

rope set-ups were pre-cleaned and brought to  the  s i t e  in clean p l a s t i c  bags. 

The cleaning consisted of scrubbing in soapy water, soaking in soapy water fo r  

several  hours, followed by a one-hour tap water r in se  and a d i s t i l l e d  water 

r i n s e .  
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While using the  ba i l e r  t o  co l l ec t  a sample, the  p l a s t i c  bag used t o  t r ans -  

port  t h e  ba i l e r  t o  the  s i t e  was used as a l i n e r  in a 30-gallon t rash  container 

t o  receive the  rope as i t  was withdrawn from the wel'l, thereby preventing 

contaminants from being picked up by the rope. Samples were poured from the 

b a i l e r  i n t o  appropriate containers.  

7. sample Containers and Field Preservation 

Ihe tollowing types ot sample containers were used: 

- Une-liter and 500-mi l l i l i t e r  wide-mouth glass  bo t t l e s  with Teflon or 
aluminum fo i  1-1 ined screw caps. 

- 500-mi l l i l i t e r  p l a s t i c  bo t t l e  with Teflon-lined screw cap. 

- 5 0 - m i l l i l i t e r  g l a s s ,  Teflon septum-capped v ia l .  

- Lip-loc p l a s t i c  bag (with sample pre-wrapped in aluminum f o i l ) .  

All samples (except mussels) were preserved by placing them in coolers 

c h i l l e d  with ice. In addition, the  following preservation techniques were used 

t o r  spec i f i c  analyses on groundwater samples: 

Metals - Add 1 - 2  m i l l i l i t e r s  of concentrated n i t r i c  acid (pH < 2) 

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

Phenols - Add 1-2 m i l l i l i t e r s  of phosphoric acid (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  acid (pH<3). 

Ihe SO-mil l i l i te r  v i a l s  tor  v o l a t i l e  organic and BTX t e s t i n g  were slowly 

t~ l led t o  overt lowlng and capped t o  exclude a i r  from the  samples; f o r  soi 1 

samples, the  v i a l s  were f i l l e d  as much as pract ical  and then t i g h t l y  capped. 

The mussel samples were packed in dry ice t o  f reeze  the mussles and keep them 

frozen un t i l  de l ivery  t o  the  laboratory. 

!ab le  5 shows a summary of the sample containers and f i e l d  preservation 

techniques f o r  the  various types of samples co l lec ted .  
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TABLE 5 
SAMPLE CONTAINERS AND FIELB-PHFSERVATION - CHARACTERIZATION 

Minimum 
Sample 

Quantity 

20 grams 

100 grams 

Parameters 
Sample 
Type 

Soi 1 

Sediment 

Container 
Description 

to be Preservation 
Analyzed - Techniques 

Vi a1 , 50-mi 1 1  i leter Fingerprint Cool, 4'C 

Met a1 s Cool, 4°C Plastic bottle, wide- 
mouth, one-liter 

100 mussels Met a1 s Freeze with 
dry ice 

Mussels Pre-wrapped in aluminum 
foil and placed in 
plastic bag 

VOC Cool, 4°C Ground- 
water 

Vial, 50-mi 1 1  i 1 i ter 100 milliliters 
(2 vials) 
50 milliliters 
100 milliliters 
(2 vials) 

BTX Cool, 4°C 
Fingerprint Cool, 4°C 

Glass bottle, one liter 2 liters 
(2 bottles) 

Acid & BIN Cool, 4'C 
Extract 

Glass bottle, 500 
milliliters 

500 milliliters Pet. based 
~ y d .  Carb. #E43 

Cool, 4°C 

500 milliliters Phenols 1 grain CuSOll 
I+ PO4 to a p < 4, 
cool, 4°C 

Plastic bottle, 500 
milliliters or 
1-liter 

500 milliliters 
or 1-1 iter 

Metals HN03 to 
ptl < 2 
Cool, 4°C 

Cyanide NaOH to 
pH > 12, 
Cool, 4°C 

500 milliliters pH 3 Cool, 4°C 
Chlorides 

2 liters 
(2 bottles) 

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

Water in Glass bottle 
tanks 1 liter 



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

Sample c o n t a i n e 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 t e p  were t h e  same as those used i n  t h e  V e r i f i c a t i o n  Step and 

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

i d e n t i f i c a t i o n  were as shown i n  Tab le  6. Executed sample Custody Labora to ry  

Serv ices RequestlCustody sheets f o r  t h e  C h a r a c t e r i z a t i o n  Step are presented i n  

Volume 11. 

9. Con t ro l  Samples - C h a r a c t e r i z 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  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  Tab le  7. The l o c a t i o n s  o f  t h e  sampling p o i n t s  are shown 

i n  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  t h e  

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  d a t a  on mussels a t  and near t h e  s h o r e l i n e  o f  

areas n o t  a f f e c t e d  by any of t h e  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  d a t a  f ro in 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 d a t a  should n o t  be compared t o  t h e  v e r i f i c a t i o n  s tep  c o n t r o 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 of 

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, t h e  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 a r e i n c l u d e d  i n  

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

a p p r o p r i a t e  i n  d i scuss ions  o f  t h e  f i n d i n g s  i n  Sect ions F  and J. 

The va r iance  i n  me ta ls  between t h e  d u p 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  

occu r red  because t h e  sample, c o n s i s t i n g  o f  about 100 mussels, was c o l l e c t e d  over 

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  cover ing  an area o f  a  few hundred 

square f e e t  o f  beach ( s a y  30 f t .  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 h e  
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TABLE 6 
CODES USED I N  SAMPLE I D E N T ~ C ~ O N  - CHARACTERIZATION STEP 

Code - Sample Types 

MS Mussels ( M y t i l u s  e d u l i s )  -- 
SD Sediment 

SL S o i l  ( s u f f i x e s  A  and B  rep resen t  b o t t l e s  f o r  d i f f e r e n t  t.ypes 
o f  ana lyses)  

GW Groundwater c o l l e c t e d  f rom m o n i t o r i n g  w e l l s  ( o r  f r om 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  th rough  
H  r e p r e s e n t  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.  

S P E f f l u e n t  o f  o i l - w a t e r  sepa ra to r  a t  Tank Farm One; s u f f i x e s  A  
t h r o u g h  C r e p r e s e n t  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  t ypes  o f  
ana lyses .  

TK Water f r o m  bot tom o f  i n a c t i v e  o i l  s to rage  tanks.  

NO. - 

TABLE 7 
CONTROL SAMPLES C O L L E ~ ~ C H A K A O T E R I Z A T I O N  STEP 

ST A  - TYPE - TIME ANALYSIS FOR* 

9-12-84 

N1 Mussels 2:30 PM Meta l s  

N2 Mussels 4:OO Met a1 s  

'* M e t a l s  = Lead, Copper, Chromium, N i c k e l  
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environment,  such v a r i a t i o n s  are  n o t  u n l i k e l y .  S ince t h e  QA/QC program 

i n d i c a t e d  v e r y  good r e s u l t s  on me ta l s  i n  f i s h ,  t h e  va r iances  are a t t r i b u t e d  t o  

t h e s e  d i f f e rences  i n  t h e  mussel p o p u l a t i o n  sampled. F u r t h e r  d i s c u s s i o n  on t h i s  

i s  p resented i n  Appendix 0 .  



0. LABORATORY ANALYSES 

1. Basic Analytical References 

Where appl icable ,  a l l  methods were conducted i n  accordance with the 

following manuals or references:  

a. Chemical Analysis of Water and Wastes, EPA-600/4-79-020, 1979; 

b. Methods f o r  Organic Chemical Analysis of Municipal and Indus t r i a l  
Wastewater, EPA-60014-82-057, 1982; 

c.  Procedures f o r  Handling and Chemical Analysis of Sediment and Water 
Samples, EPAICE81-1, 1981; 

d. Test Methods f o r  Evaluating Solid Waste, - E P A  SW-846, 1980; 

e.  Chemistry Laboratory Manual f o r  Bottom Sediments and E l u t r i a t e  Testing, 
EPA 90514-79-014, Pi3 294, 1979; 

f .  Standard Methods f o r  t he  Examination of Water and Wastewater, 15th 
Edit ion,  1980; 

g. Methods f o r  Analysis of Fish f o r  PCB's, U.S. EPA, Northrup Repository. 

The following sec t ions  present br ief  abs t rac ts  o f  the analyt ical  methods 

used f o r  the various types of analyses performed in t h i s  pro jec t .  

2 .  P r i o r i t y  Pol lu tan t  Analyses 

a. Miscellaneous 

Both water and sediment samples were analyzed f o r  p r i o r i t y  pol lu tan ts .  

Metal concentrdt ions were determined using the previously referenced 

methods. 

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

of Water - and Wastewater, 15th Edition; APHA-AWWA-WPCF and Methods f o r  

Analysis of Water and Wastes, U.S. EPA 600/4-79-020. - 
, B r i e f l y ,  t he  cyanides were d i s t i l l e d  from acid solut ion and absorbed 

i n t o  d i l u t e  sodium hydroxide. Cyanide was then determined co lor i ine t r ica l ly  

using the pyr id ine-barb i tur ic  acid method. 



Phenols were determined c o l o r i m e t r i c a l l y  v i a  t h e  4 -aminoan t ipy r 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 i s  o f  Sediment and 

Water Samples, U.S. EPA, 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  o rgan ics  (purgeables)  were analyzed us ing  

GCIMSIDS accord ing t o  EPA Method 624 f o r  Purgeable Organics.  The method 

uses t h e  purge and t r a p  techn ique t o  s t r i p  t h e  v o l a t i l e 8  f rom t h e  water 

which are then adsorbed on to  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 n s t r u m e n t a t i o n  used was a  Tekmar Model LSC-2 L i q u i d  

Sample concen t ra to r  i n t e r f a c e d  w i t h  a  ~ e w l e t t - ~ a c k a r d  59950 GCIMSIDS. 

S o i l  samples were analyzed us ing  t h e  dynamic headspace pu rg ing  techn ique 

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 a t tached t o  the  LSC-2 and then purged a t  

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  GC/MS/DS. 

c .  BaseINeut ra l  and A c i d i c  Organics 

The remain ing o rgan ic  p r i o r i t y  p o l l u t a n t s  (BaseINeut ra ls ,  Ac ids)  were 

analyzed accord ing t o  EPA Method 625. For water samples t h e  water i s  

e x t r a c t e d  w i t h  methylene c h l o r i d e ,  t h e  e x t r a c t  d r i e d  and then concent ra ted 

t o  1 m l .  Samples are then  i n j e c t e d  i n t o  t h e  GC/MS/OS 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 .  

S o i l  samples were a i r  d r i e d  and then soxh le t  e x t r a c t e d  f o r  16  hours 

u s i n g  equal volumes o f  acetone and hexane. The so lven t  was then 

concen t ra ted  t o  1 m l  and analyzed by  GCIMSIOS. 

3. Me ta ls  Analyses 

A l l  meta l  concen t ra t i ons  were determined by f lame atomic absorp t ion  

spect roscopy w i t t i  t h e  excep t ion  o f  arsen ic ,  mercury  and selenium. Arsen ic  and 
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se len ium were determined v i a  t h e  hyd r ide  generat ion method w h i l e  mercury was 

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

Deuter ium arc  background c o r r e c t i o n  was a l so  used f o r  arsen ic  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 c o n c e n t r a t i o n  steps v a r i e d  depending on t h e  

t ypes  o f  samples analyzed. A b r i e f  d e s c r i p t i o n  o f  the  va r ious  methods 

( e x c l u d i n g  mercury)  i s  as f o l l o w s :  

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  a c i d  and h y d r o c h l o r i c  a c i d  

(excep t  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  ma t te r  and t o  concent ra te  t h e  sample. 

A f t e r  d i g e s t i o n ,  t h e  saniples were d i l u t e d  v o l u m e t r i c a l l y  and t h e  meta l  

c o n c e n t r a t i o n s  determined as p r e v i o u s l y  s ta ted .  

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 weighed o u t  i n t o  t a r e d  

beakers. Samples were d iges ted  w i t h  n i t r i c  a c i d  and hydrogen perox ide t o  

ensure d e s t r u c t i o n  o f  a l l  o rgan ic  mat ter .  

A f t e r  d i g e s t i o n ,  the  samples were f i l t e r e d  and d i l u t e d  v o l u m e t r i c a l l y .  

Meta ls  were then determined by  atomic absorpt ion.  

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

Immedia te ly  upon a r r i v a l  a t  t h e  labora to ry ,  the  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 main ta ined a t  -15°C u n t i l  ana lys i s .  Depurat ion 

o f  t h e  samples was no t  c a r r i e d  o u t  i n  t h i s  study.  

I t i s  noted t h a 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  the  adductor muscle. These 

p a r t i c u l a r  animals were no t  analyzed. The e f f e c ~ s  o f  t h e  aforement ioned 

p r e s e r v a t i o n  techn iques on t h e  d a t a  f o r  mussels i s  no t  c l e a r l y  de f ineab le ;  

s p e c i f i c  a t t e n t i o n  i s  d i r e c t e d ,  however, t o  t h e  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  f rom t h e  samples d u r i n g  p r e s e r v a t i o n  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  t h e  death o f  some o f  t h e  animals. I n  

our  op in ion,  these losses,  i f  i n  f a c t  t h e y  occurred,  would have app l ied  t o  

b o t h  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, consequent ly,  would 

n o t  a f f e c t  t h e  conc lus ions  drawn on any o f  t h e  s i t e s  i n v e s t i g a t e d .  

The a n a l y s i s  f o r  me ta ls  was conducted us ing  s tandard procedures. The 

procedure i n v o l v e d  a i r - d r y i n g  t h e  samples f o l l o w e d  by  cryogenic  homogenation 
i 

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

prepared samples were then a c i d  d iges ted  w i t h  a  m i x t u r e  o f  n i t r i c  a c i d  and 

hydrogen perox ide,  f o l l o w e d  by  p e r c h l o r i c  a c i d  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 

a b s o r p t i o n  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 p e r s u l f a t e .  A f t e r  au toc lav ing ,  t h e  samples were 

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

The same procedure was a l so  used f o r  t i s s u e s ,  except t h a t  an a l 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  a c i d  o x i d a t i o n  was used. 

4. P o l y c h l o r i n a t e d  B ipheny ls  Analyses 

A b r i e f  a b s t r a c t  o f  t h e  methods used t o  determine t h e  PCB con ten t  o f  t h e  

v a r i o u s  types o f  samples i s  as f o l l o w s :  

a. Water Samples 

Water samples were analyzed accord ing t o  method r e f e r e n c e  ( b )  c i t e d  

above, EPA Method 608, Organoch lor in? P e s t i c i d e s  and PCB's. -- The sample was 
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e x t r a c t e d  w i t h  methylene c h l o r i d e ,  t h e  e x t r a c t  d r i e d  and concent ra ted t o  a  

volume l e s s  than  10 mls.  Samples were then r u n  v i a  gas chromatography us ing  

an e l e c t r o n  cap tu re  d e t e c t o r  (N i63 ) .  Cleanup Eechniques were used as 

requ i red .  These techn iques inc luded  f l o r i s i l  and/or mercury t reatment .  

b. S o i l  and Sediment Samples 

S o i l  and sediment samples were analyzed according t o  Procedures f o r  

Handing and Chemical A n a l y s i s  o f  Sediment and Water Samples, - U.S. EPA, May, 

1981 and Chemis t ry  Labora to ry  Manual f o r  Bottom Sediments and E l u t r i a t e  

Tes t ing ,  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 then s o x h l e t  e x t r a c t e d  f o r  16 

hours u s i n g  equal volumes o f  acetone/hexane. The volume was then 

concen t ra ted  t o  l e s s  than 10 m ls  and analyzed v i a  gas chromatography us ing  

an e l e c t r o n  cap tu re  d e t e c t o r  (N iG3) .  Cleanup techniques were used as 

r e q u i r e d .  

c. B i o l o g i c a l  Samples - 
The comments made above i n  t h e  d i s c u s s i o n  o f  meta ls  analyses concern ing 

sample p r e s e r v a t i o n  may a l so  app ly  t o  t h e  PCB de te rm ina t ions  a l though t h e r e  

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

The a n a l y s i s  f o r  PCBs was conducted us ing  procedures supp l ied  by  t h e  

Nor th rup  R e p o s i t o r y  o f  the  U n i t e d  S ta tes  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 is  subsequent t o  

a i r  d r y i n g  (ambient temperature o f  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 s s u e ,  f o l l o w e d  by  e x t r a c t i o n  w i t h  p e s t i c i d e  q u a l i t y  hexane. The e x t r a c t  

was concen t ra ted  t o  l e s s  than 10 mls ,  and t h e  PCBs ( i f  p resen t )  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 l e ,  The PCBs ( i -F  

p r e s e n t )  were then r e - e x t r a c t e d  back i n t o  hexane and co i icent ra ted t o  1 ml. 
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The e x t r a c t  was f u r t h e r  t r e a t e d  w i t h  f l o r i s i l  t o  remove any o the r  i n t e r -  

fe rences.  The f i n a l  concen t ra te  was then analyzed us ing  gas chromotography 

w i t h  e l e c t r o n  cap tu re  d e t e c t i o n .  

5. Misce l laneous Analyses 

a. O i l  and Grease 

Samples f o r  o i l  and grease were analyzed accord ing t o  Standard Methods 

and Procedures f o r  Handl ing and Chemical A n a l y s i s  o f  Sediment and Water 

Samples. B a s i c a l l y ,  t h e  procedure c a l l s  f o r  e x t r a c t i o n  o f  t h e  sample w i t h  

Freon ( s e p a r a t o r y  funne l  e x t r a c t i o n  f o r  water samples and Soxh le t  e x t r a c t i o n  

f o r  s o i l  samples) f o l l o w e d  by  evaporat ion o f  t h e  Freon and weighing o f  t h e  

res idue .  

b. Petroleum-Eased Hydrocarbons 

Petroleum-based hydrocarbons are determined by  t h e  same method as o i l  

and grease, except t h a t  p r i o r  t o  evaporat ion o f  t h e  Freon, s i l i c a  ge l  i s  

added t o  adsorb f a t t y  ac ids  ( p o l a r  m a t e r i a l s ) .  The s o l u t i o n  i s  f i l t e r e d ,  

t h e  Freon evaporated and t h e  r e s i d u e  weighed. 

6, Q u a l i t y  C o n t r o l / 4 u a l i t y  Assurance 

I n  o rde r  t o  v e r i f y  t h e  o v e r a l l  accuracy and p r e c i s i o n  o f  t h e  methods, 

v a r i o u s  q u a l i t y  c o n t r o l  and q u a l i t y  assurance procedures were fo l l owed  i n  each 

aspect  o f  t h e  l a b o r a t o r y  r o u t i n e .  The s p e c i f i c  procedures used are d e l i n e a t e d  

i n  t h e  f o l l o w i n g  paragraphs. A summary o f  t h e  QA/QC d a t a  can be Found i n  

Appendix B. 

a. Atomic Absorp t ion  Spectroscopy (Meta ls  De te rm ina t ions )  

The most c r i t i c a l  aspect o f  me ta ls  de te rm ina t ion  by atomic absorp t ion  

spect roscopy (A.A.S.) i s  t h e  q u a l i t y  o f  t h e  standards used. As such, f r e s h  

standards were prepared f o r  each metal  analyzed f rom c e r t i f i e d  s tock  

so lu t ions1.  Reagent grade chemicals were used i n  a l l  analyses. 

l o b t a i n e d  f r o m  S c i e n t i f i c  Products D i v i s i o n  o f  American H o s p i t a l  
Supply Corporat ion.  



Also laboratory standards and blanks were run through a l l  of the 

d iges t ion  procedures and used t o  check recoveries and the technique of t h e  

ana lys ts .  

Cal ibrat ion ot  the instrumentation was checked before and a f t e r  each 

metal determination and recorded in 'I aboratory notebooks. In addit ion,  

dupl ica tes  and referenced environmental standards were analyzed to  indica te  

t h e  precis ion of the  methods used. 

A summary of t h i s  data  i s  included in Appendix B.  

b. Gas Chromatography (Pes t ic ides  and PCB's) 

Keterenced U.), t Y X  procedures were used I n  a l l  gas chromdtography 

analyses.  Instrument ca l ib ra t ion  was checked each day at  various 

concentrations in order t o  obtain a good l inear  working range. Gases and 

so lvents  used were of u l t r a  high pur i ty  arid commercial standards were 

obtained fo r  ca l ib ra t ion  (see  Appendix 0 ) .  

Known enviromental standards (obtained from Connecticut S ta t e  Department 

o t  Health and U.5, t P A )  were analyzed "blindly" to  ver i fy  both analyt ical  

methods and accuracy. This data  i s  summarized in Appendix B.  

c .  GC/MS Analysis 

Samples f o r  GC/MS analysis  included v o l a t i l e  organics ( E P A  Method 624) 

and BaseINeutrals, Acids, and Pest icides ( E P A  Method 625). I n i t i a l l y ,  the  

instrument was ca l ibra ted  at  four l eve l s  fo r  v o l a t i l e  organics and the  

samples analyzed. (Surrogate standards were added to  each sample.) The 

same general ca l ib ra t ion  procedure was followed fo r  the base/neutrals ,  acids 

and pest icides.  Cal ibrat ion was checked each day and in terna l  

s tandardizat ion was used t o  quantify the  compounds ident i f ied .  



7. Resu l t s  o f  A n a l y t i c a l  Tests on S i t e  S p e c i f i c  Samples C o l l e c t e d  

The r e s u l t s  o f  analyses on samples c o l l e c t e d  are shown i n  t h e  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 l so  presented i n  

t a b l e s  i n  t h e  t e x t  s e p a r a t e l y  f o r  each s i t e  i n  connect ion w i t h  t h e  d i scuss ions  

o f  f i n d i n q s  a t  each s i t e .  

8. R e s u l t s  o f  A n a l y t i c a l  Tests  on Con t ro l  Samples C o l l e c t e d  

The r e s u l t s  o f  analyses on c o n t r o l  samples c o l l e c t e d  are shown i n  t h e  

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 a re  a l s o  

presented i n  t a b l e s  i n  t h e  t e s t  where a p p r o p r i a t e  f o r  comparison o f  s i t e  

s p e c i f i c  and c o n t r o l  sample r e s u l t s  i n  connect ion w i t h  t h e  d i scuss ions  o f  

f i n d i n g s  a t  each s i t e .  The f o l l o w i n g  d a t a  show t h e  c o n t r o l  sample r e s u l t s :  

PARAMETER 

PCB 
Chromium 
Cadmi urn 
Lead 
Arsen ic  

Mercury 
Selenium 
S i l v e r  
Copper 
Barium 

N i c k e l  
B e r y l l i u m  
Antimony 
T i n  
Cyanide 

SEDIMENT MUSSELS - 
Mov. 1983 Mov. 1983 Sept. 1984 

S t  a. Sta. Sta. Sta. Sta. %a. Sta, 



E. MONITORING WELL INSTALLATION 

1. General - 
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  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 t a t i o n s  21, 22, and 23 

S i t e  07 - S t a t i o n s  06 and 07 

S i t e  12 - S t a t i o n s  10 and 11 

The purpose o f  and p r i n c i p a l  d e t a i l s  on each o f  t h e  w e l l s  are presented i n  

Sect ions F, H and I .  This  s e c t i o n  covers t h e  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  l ogs  and t h e  d e t a i l s  o f  t h e  m o n i t o r i n g  

w e l l s  are presented i n  Appendix D. 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 s  o f  t h e  

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  h o l l o w  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 t a t i c n s  21  and 22. A  t h r e e - f o o t  rock  co re  was taken 

a t  t h e  bot tom 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  w e l l  d r i l l e r s  log :  

- B o r i n g  number 
- T o t a 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 tu re  o f  t h e  [mater ia l  were observed, a  

sample was ob ta ined  by  use o f  a  s p l i t  spoon sampler. The f o l l o w i n g  was recorded 

on t h e  w e l l  d r i l l e r s  l og :  

- Depths a t  which t h e  na tu re  o f  t h e  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 r e q u i r e d  t o  d r i v e  t h e  sampler s i x  inches 

w i t h  a 140-pound hammer w i t h  f a l l  o f  30 inches 



3. Well  I n s t a l l a t i o n  

A l l  w e l l s  were cons t ruc ted  o f  two- inch nominal d iameter threaded Schedule 

80, Type 1 PVC i n c l u d i n g  cas ing  and screen. Each w e l l  was i n s t a l l e d  w i t h  a  

1 0 - f o o t  l e n g t h  o f  screen near t h e  bot tom o f  t h e  w e l l  and a  cas ing  ex tend ing 

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  bot tom p l u g  o r  cap. The annular  space between t h e  bore  h o l e  and screen and 

c a s i n g  was f i l l e d  w i t h  s i l i c a  sand f rom t h e  bot tom 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  a d d i t i o n ,  some o f  t h e  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  b e n t o n i t e  and t h e  remain ing space t o  grade was 

f i l l e d  w i t h  s t o n e - f r e e  o n - s i t e  m a t e r i a l .  A l l  m a t e r i a l s  p laced i n  t h e  annular  

space were w e l l  tamped. 

A f i v e - i n c h  d iameter  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 h e  ground 

s u r f a c e  t o  enc lose t h e  t o p  o f  t h e  w e 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  h inged s t e e l  cap, w i t h  l o c k i n g  dev ice,  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  d iameter concre te  c o l l a r  was p laced 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  su r face  water d ra ined  away f rom t h e  w e l l .  The 

w e l l s  were numbered and padlocked. 

The w e l l s  were developed by pumping t o  waste us ing  compressed a i r .  The t ime  

f o r  r e c o v e r y  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 Sampling 

The procedures used f o r  sampling o f  t h e  m o n i t o r i n g  w e l l s  are covered i n  

S e c t i o n  C. The groundwater l e v e l  was measured p r i o r  t o  sampling o f  each w e l l  

and these data,  a long w i t h  t h e  dates and t imes o f  sample c o l l e c t i o n ,  are 

p resen ted  i n  Sect ions F, H, and I c o v e r i n g  t h e  f i n d i n g s  a t  t h e  t h r e e  s i t e s .  



F. FINDINGS AT SITE NO. 01 McALLISTER POINT LANDFILL 

1. History of Waste Disposal 

The h i s to ry  of waste disposal a t  t h i s  s i t e  was thoroughly covered in the 

IAS. The following discussion summarizes the background information contained 

i n  the  IAS. 

This l andf i l l  received a l l  of the wastes generated at  the Newport Naval 

complex from 1955 through the mid-1970's and i s  known to  contain at  l ea s t  200 

gal lons of P C B  contaminated o i l .  Also in the l andf i l l  are  spent acids,  waste 

pa in t s ,  solvents ,  and waste o i l s .  

The operators  of the l a n d f i l l  indicated tha t  i t  was common prac t ice  f o r  

ba r re l s  f i l l e d  with l iquids  to  be brought to the l a n d f i l l .  These ba r re l s  

contained pa in ts ,  oi 1 s and other unident i f iab le  l iquids.  The bar re ls  were 

crushed by the bulldozer operator before being covered. A t  l e a s t  two 

transformers,  each containing approximately 100 c;al lons of PCB contaminated oi I ,  

and a t  l e a s t  4 or 5 capaci tors  were disposed of in the l a n d f i l l .  

For the  period 1955 through 1964, wastes were simply trucked t o  the  s i t e ,  

spread out with a bulldozer,  and then covered over. In 1965, an incinerator  was 

b u i l t  a t  the l a n d f i l l .  From 1965 through 1970-71, some 98 percent of a l l  the  

wastes were burned before being disposed of i n - t h e  l a n d f i l l ,  The inc inera tor  

was closed abou't 1970 because of the a i r  pol lut ion problems. During the  

remaining years t h a t  the s i t e  was operation'al ,  a l l  wastes were again disposed of 

d i r e c t l y  in to  the l a n d f i l l .  

The s i t e  i s  located along the shorel ine uf Narragansett Bay. Throughout the 

time period t h a t  the  s i t e  was operat ional ,  the l andf i l l  was extended out in to  

t h e  bay using the wastes as f i l l  mater ial .  No hazardous wastes were deposited 

on  the southern end  of s i t e ;  t h a t  i s ,  south of Building 264 (Figure 3) .  The 

s i t e  was subject  t o  periodic flooding unt i l  the  elevation of the s i t e  was 
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i nc reased  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  s u b j e c 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  h y d r o l o g i c  c o n t a c t  w i t h  

t h e  bay and t h e  groundwater. 

Operat ions a t  t h e  s i t e  were d i scon t inued  i n  t h e  mid-1970's. A  f i n a l  

c o v e r i n g  o f  s o i l  t h r e e  f e e t  t h i c k  was p laced over t h e  NETC l a n d f i l l  f o l l o w i n g  

i t s  c l o s u r e .  

2. E x i s t i n g  S i t e  Cond i t i ons  

The l a n d f i l l  i s  l o c a t e d  along t h e  s h o r e l i n e  o f  Narraganset t  Bay and 

encompasses approx ima te ly  t e n  acres. Var ious unvegetated bare  areas are ev iden t  

th roughou t  the  s u r f a c e  o f  t h e  l a n d f i l l .  Surface r u n o f f  and groundwater f rom t h e  

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 o c a t e d  a t  S t a t i o n  08 (see F i g u r e  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 a t  

h i g h  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 t h e  su r face  

i n  wet weather. There are some exposed waste depos i t s ,  p a r t i c u l a r l y  on t h e  

s teep  f a c e  o f  t h e  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 s h o r e l i n e  i s  l i t t e r e d  

w i t h  cons ide rab le  m o u n t s  o f  m e t a l l 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. Hydrogeolog ica l  Data  

The genera l  hydrogeology o f  t h e  NETC area was covered i n  t h e  TAS. The 

f o l l o w i n g  d i s c u s s i o n  summarizes conc lus ions  drawn from t h e  background 

h y d r o g e o l o g i c a l  d a t a  con ta ined  i n  t h e  IAS and on m o n i t o r i n g  w e l l  data. 

M o n i t o r i n g  w e l l s  were i n s t d l l e d  as summarized i n  Tab le  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 l l  ( S t a t i o n s  21  and 22) and a l so  a t  an 

upgrad ien t  w e l l  n o t  a f f e c t e d  by  t h e  l a n d f i l l  ( S t a t i o n  23).  The w e l l s  were 

c o n s t r u c t e d  as desc r ibed  i n  Sec t ion  E. Ground water e l e v a t i o n s  are presented i n  

Tab le  9. 
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TABLE 8 -- 

MONITORING WELLS -- 
SITE NO. 0 1  - McALLISTER POINT LANDFILL 

S t a t i o n  S t a t i o n  
No. 2 1  No. 22 

L o c a t i o n  West edge West edge 
(See Appendix E)  o f  f i l l  o f  f i l l  

(downgrad ien t )  (downgrad ien t )  

Wel l  depth  ( f e e t )  43.0 30.3 

E l e v a t i o n s  (YILW): 

Ground s u r f  ace 26.9 

Top o f  w e l l  c a s i n g  28.15 

Top o f  p r o t e c t i v e  c a s i n g  28.43 18.30 

Bot tom o f  w e l l  ( - )16 .1  (-)14.5 

Lengths ( f e e t )  : 

Casing 

Screen 

S t a t i o n  
No. 23 

Cemetery 
eas t  o f  f i l l  
( u p g r a d i e n t )  



OBSERVED WATER LEVELS I N  MONITORING WELLS 
SITE NO. 0 1  - McALLISTER POINT LANDFILL 

Groundwater E l e v a t i o n  (MLW) 
S t a t i o n  S t a t i o n  S t a t i o n  

T i  me - 
3:00 PM 
1:30 PM 

10:OO AM 
1:00 PM 

11:45 AM 
12 noon 

2:45 PM 

1:10 PM 
3:45 PM 

7:45 AM 

7:20 AM 
3:30 PM 

9:20 AM 

8:15 AM 
2:15 PM 
2:25 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  

T ide - No. 21 No. 22 No. 23 

Low 6.8 
Ebb 4.9 
High 17.9 
Ebb 6.8 

Low 3.3 
Low 3.7 
F lood  

F lood  
High 

Low 

Hiyh 
F lood 

High 

F lood 
Ebb 
Ebb 



The groundwater in areas close t o  the  bay i s  often within ju s t  two or th ree  

f e e t  of the  surface.  The groundwater moves in a westward d i rec t ion  and 

discharges in to  Narragansett Bay. This fac tor  and the h i s to ry  of waste 

deposi t ion in to  the  low-lying coastal  area indicate  t h a t  the hydrogeology of the 

s i t e  i s  character ized by groundwater movement through the  waste deposi ts  in a 

general ea s t  t o  west d i rec t ion .  This was confirmed by the data in Table 9 

showing water elevat ions in the  monitoring wells,  with a s ign i f i can t  gradient  

toward the  Bay. Some deviat ions from t h i s  general pat tern may be present due t o  

t h e  non-homogeneous nature of the  deposits.  The groundwater i s  not being 

u t i l i z e d  at  NETC. Any wells in the  area are upgradient from the s i t e  and, beyond 

i t s  influence. 

4. McAllister Point Landfill  Samples - Verif icat ion Step 

The samples co l lec ted  in the  ve r i f i ca t ion  s tep  at the NcAllister Point 

Landfi l l  ( S i t e  No. 01) are  l i s t e d  in Table 10. The locations of the sample 

co l l ec t ion  points are shown on Figure No. 3. The principal areas of i n t e r e s t  

f o r  purposes of the  sampling program in the ve r i f i ca t ion  s t ep  were: 

a. The marine environment a t  and near the shorel ine of the l a n d f i l l .  

b .  The sur face  s o i l s  on t h e  s i t e .  

c .  The leachate discharges from the  s i t e .  

The shorel ine i s  almost 2000 f e e t  long facing the East Passage of 

Narragansett Bay. The l a n d f i l l  i s  covered with so i l  bu% there are some exposed 

refuse  deposi ts  on the face  of the  l andf i l l  'along the Bay, The shorel ine i s  

var iab le ,  ranging from she l l  and cobble beach ayeas to  r ip- rap ,  large rocks and 

exposed bedrock. A s ign i f i can t  length of the beach has scat tered deposi ts  of 

me ta l l i c  waste mater ia l s .  

All f i v e  sediment samples (S ta t ion  Nos. 09 t o  13) were col lected about 25 

f e e t  off-shore in one t o  three  f e e t  of water. All samples were surface 

sediments ( 0  t o  4 inches deep).  The d e p ~ s i t s  were very stony and samples of 

sediment were d i f f i c u l t  to obtain.  
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NO. - 

8600 
8601 
8602 
8603 
8604 
8605 
8606 
8607 
8608 
8609 
8610 
8611 

8612 
8613 
8614 
8615 
8616 
8617 
8618 
8619 
8620 
8621  
8622 
8623 
8624 
8625 
8626 
8627 
8628 
8629 
8630 
8631 

8632 
8633 
8634 
8635 
8636 
8637 

STA - 

0 1  
0 1  
02 
02 
03 
03 
04 
04 
05 
05 
06 
06 

OR 
08 
08 
08 
08 
07 
07 
07 
07 
07 
09 
10 
11 
12 
13 
09 
10 
11 
12 
13 

13 
08 
08 
08 
08 
08 

TABLE 10 
SAMPLES COLLECTED - VERIFICATION STEP 

SITE NO. 0 1  - McHLLISrER POINT LANDFILL 

TYPE - 

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 
Mussels 
Mussels 
Mussels 
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 

DATEITIME 

11-28-83 
2:55 P.M. 
2:55 
3:OO 

11:30 
10: 15 
10:30 
10:45 
1l: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 & B/N Ext .  
PP-Met a1 s t  
PP-CN 
PP-Phenol s 
PP-Vol. Org. 
PP-Acid & B/N Ext .  
PP-Metal s t  
PP-CN 
PP-Phenols 
PCB, M e t a l s  
PCB, Me ta l s  
PCB, Me ta l s  
PCB, M e t a l s  
tt 
PCB, Me ta l s  
PCB, Me ta l s  
PCB, Me ta l s  
PCB, Me ta l s  
PCB, Me ta l s  

t t  
PP-Vol. Org. 
PP-Acid & B/N Ext .  
PP-Metal S T  
PP-CN 
PP-Phenols 

*Cornposited i n  equa l  p r o p o r t i o n s  and hna lyzed f o r  p r i o r i t y  p o i l u t z n t s  
( v o l a t i l e  o r g a n i c s  o n l y )  

**Cornposited i n  equa l  p r o p o r t i o n s  and analyzed f o r  p r i o r i t y  p o l l u t a n t s  ( a i l  
excep t  v o l a t i l e  o r g a n i c s )  

t M e t a l s  = Cr, Cd, Pb, As, Hg, Se, Ag, Cu, Ea, Ni,  Be, Sb, Sn 
TiSampies combined and analyzed f o r  PCB, Me ta l s  

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  



All mussel samples were col lected in the  i n t e r t i d a l  zone shoreward of the  

sediment sampling points (S ta t ion  Nos. 09 t o  13) .  

Soil  samples were co l lec ted  a t  s i x  s t a t ions  (Nos. 01 t o  06) d i s t r ibu ted  

along t h e  approximate north-south central  axis of the s i t e .  The points were 

se lec ted  a t  places where vegetation was absent. The s i x  samples were composited 

in the  laboratory fo r  p r i o r i t y  pol lutant  examination. 

The two observable leachate discharges (S ta t ion  Nos. 07 and 08) were sampled 

i n  wet weather inmediately following a period of heavy r a i n f a l l .  In addit ion,  a  

sample of the  southerly leachate discharge (Sta t ion  08) was repeated in dry 

weather. 

5. Analytical Data on Samples Collected - Verif icat ion Step 

The samples co l lec ted  at  t h e  McP.llister Point Landfill  are summarized in 

Table 10 as previously discussed. The analyses were conducted for  the  

parametel-s indicated in Table 10 and the de ta i led  laboratory repor ts  on the  

analyses are  included in Appendix C. A sunrnary of these r e s u l t s  i s  preserited in 

Table 11 f o r  the  sediment and mussel samples and in Tables 1 2  and 13 f o r  the  

s o i l  and leachate samples. 

6. Evaluation of Available Data - Verif icat ion Step 

The analy t ica l  da ta  on samples col lected indica te  t h a t  metals are 

accuniul ating in sediments and mussels near the McAllister Point Landfi l l .  This 

Judgment i s  based on comparison of the ve r i f i ca t ion  s tep  sampling and analyt ical  

da t a  with the control s t a t ion  data ( see  Table 1.1). 

The surface layer of sediment a t  a l l  f i v e  sampling points exhibited 

s i g n i f i c a n t l y  high valiies of lead and copper; these were espec ia l ly  high a t  

S ta t ion  Nos. 12 and 1.3 which were c loses t  to the larger  of the two observed 

leachate discharges (S ta t ion  No. 08). In addit5on, high values of nickel were 

evident at  some of the s t a t i o n s ,  most notably Stat ion Nos. 12 and 13. S l igh t ly  
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S u b s t r a t e s  
and 

Parameters 

SEOIMENT*: 
PCB 
Chromium 
Cadmium 
Lead 
A r s e n i c  

Mercury  
Selenium 
S i  1 ve r  
Copper 
Bar ium 

N i c k e l  
B e r y l l i u m  
Ant imony 
T i n  

MUSSELS: 
r 

Chronli um 
Cadmium 
Lead 
A r s e n i c  

Mercury  
Selenium 
S i l v e r  
Copper 
Barium 

N i c k e l  
B e r y l l i u m  
Ant imony 
T i n  

TABLE 11 
SUMMARY OF SEOIMENT A N O m S A M P L E  ANALYTICAL DATA 

SITE NO. 0 1  - McALLISTER POINT LANOtILL (NOV., 1983) 
( A l l  r e s u l t s  i n  ug/gm - d r y  weight  b a s i s )  

S i t e  S p e c i f i c  S t a t i o n  Numbers 
na 11 12 - 13 - 

Cont ro l  S t a t i o n  
Numbers 

N1 - N2 - 

* A l l  sediment d a t a  i s  f o r  t h e  s u r f a c e  
sediments a t  0 t o  4 - i nch  depth. 



TABLE 12 - -- 
SUMMARY OF ORGANICS AND P E S T I ~ S ~ I O R I T Y  POLLUTANT ANALYTICAL 

DATA ON SOILS AND LEACHATE 
SITE NO. 01 - - E T " K T g k I  POINT - LANDFILL (NOV., 1983) 

Station Numbers and Sample Types 
-6 07 08 08 

Parameter --- 
VOLATILE ORGANICS 
Acrolein 
Acrylonitrile 
Ethyl benzene 
Toluene 
All Other Volatile 
Organics 

BASE NEUTRAL EXTRACTABLE 
ORGANICS 
Benzo(GH1)Perylene 
Di benzo(A,H)Anthracene 
Indeno(l,2,3-C0)Pyrene 
Ail Other Base Neutral 

Extractable Organics 

ACID EXTRACTABLE 
ORGANICS 
4,6-Di nitro-0-Cresol 
2,4-Dinitrophenoi 
All Other Acid Extractable 
Organics 

PESTICIDES 

S o i  1 
Composite 
Sample 
(uw'kq*) A- 

<10 
<lo 
<5 
<5 

<5 

d.25 
<1.25 
<1.25 

<0.5 

<12.5 
<12.5 

4.25 

<0,5 

Leachate 
Wet 

Weathei- 
(ugll) 

<loo 
<loo 
30 
26 

<10 

<25 
<25 
<25 

<I0 

<250 
<250 

<25 

<I0 

Leachate 
Wet 
Weather 
(ug/l) 

<loo 
a00 
<10 
<10 

(20 

<25 
(25 
<25 

(10 

(250 
<250 

<25 

<I0 

Leachate 
Dry 

Weather 
(udl) -- 

<loo 
<loo 
<lo 
(10 

<lo 

<25 
(25 
(25 

<lo 

(250 
(250 

(25 

<lo 

*Dry weight basis. 



TABLE 13 
SUMMARY OF PCB, METALS, CYANIDE AND PHENOL PRIORITY POLLUTANT 

ANALYTICAL DATA ON SOILS AN0 LEACHATE 
SITE NO. 0 1  - McALLISltR POINT LANDFILL (NOV., 1983) 

S t a t i o n  Numbers and Sample Types 
0 1  t o  06 07 08 08 

Parameter 

PCB's 

Antimony 

Arsenic 

Bery l  1 i um 

Cadmi um 

Chromium 

Copper 

Lead 

Mercury 

N i cke l  

Selenium 

Si  1 ver 

Thal l ium 

Zinc 

Cyanides 

Phenols 

Chlor ides 

Soi 1 Leachate 
Composite Wet 

Sample Weather 
(w lgm*)  ( w / l )  

Leachate 
Wet 

Weather 
( W )  

<0.010 

<0.050 

<0.002 

<O. 004 

0.058 

0.028 

<0.020 

<0.040 

<0.0002 

(0.072 

<0.002 

<O. 05 

<0.01 

<0.01 

0.876 

0.016 

15.500 

Leachate 
Dr  Y 

Weather 
( W l  

<0.010 

(0.050 

<0.002 

<O. 004 

0.054 

0.032 

<0.020 

<O. 040 

<0.0002 

(0.090 

<0.002 

<O. 05 

<0.01 

<0.01 

0.097 

0.007 

14,025 

*Dry weight bas is  



elevated values of chromium were also found at  Stat ion Nos. 12 and 13 (by 

comparison t o  the  control s t a t i o n s )  b u t  these do not appear to  be s ign i f i can t .  

No P C B  contamination was found in any of the sediment samples. 

S l igh t ly  elevated copper concentrations were found in mussels at  Stat ion 

Nos. 11, 12 and 13  by comparison t o  t h e  cont ro ls .  These do not appear t o  be 

s i g n i f i c a n t l y  high, however. No other metals were found in the mussel samples. 

The PCB l eve l s  in mussels were the  same as those found in the  controls .  See 

Section D f o r  additional evaluation of analyt ical  data on mussels. 

The p r i o r i t y  pol lutant  examinations of the leachate samples inclicated a l l  

p r i o r i t y  pol lutants  to  be below detect ion l imi ts  except for  cer ta in  metals,  

cyanides and phenols. Low concentrations of ethylbenzene and toluene were found 

i n  one leachate sample. Tests f o r  chlorides on leachate at  Stat ion 08 ind ica t e  

brackish c h a r a c t e r i s t i c s ;  i t  appears tha t  bay water en ters  the f i l l  arid 

discharges at  Stat ion 08 on each t i d a l  cycle. 

The p r i o r i t y  pol lutant  examination of the composite so i l  sample indicated no 

s i g n i f i c a n t l y  high values. Except for  chromium, copper, lead, nickel and zinc,  

a l l  p r i o r i t y  pol lutants  in s o i l s  were below detect ion l imi ts .  

7. Location of Suspected Contaminant Sources - Verif icat ion Step 

The sediment samples seem t o  indica te  tha t  ce r t a in  metals are  accumulating 

in the  v i c i n i t y  of Stat ion Nos. 1 2  and 13 near the south end of the l a n d f i l l .  

The pol lu tants  are not being concentrated by the mussels to the saine ex tent ,  

although the  copper concentrations in the  mussels were subs t an t i a l ly  higher near 

t h e  south end of the l a n d f i l l  than at  other s t a t ions  fur ther  north or at  the  

control s t a t ions .  There i s  no s ign i f i can t  accumulation of metals in the so i l  

cover. 

The data seem t o  indica te  tha t  the 

cause metal deposition near S ta t ion  Nos. 

F - 

l andf i l l  has caused or i s  continuing t o  

12 and 13. Although the leachate 

. I1  



NO. - 

2959 

2960 

2961 

2962 

2963 

2964 

2965 

2976 
2977 
2978 

6797 
6798 
6799 
6800 
6801 

6802 
6803 
6804 
6805 

6843 
6844 
6845 
6850 
6851 

6852 

61153 
6854 
6855 

* M e t a l s  

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 

TYPE - 

Sediment (0 -4)  

Sediment (0 -4)  

Sediment (0 -4 )  

Sediment (0 -4 )  

Sediment (0 -4)  

Sediment (0 -4)  

Sediment (0 -4 )  

Mussels 
Mussels 
Mussels 

Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 

Groundwater 
Groundwater 
Groundwater 
Groundwater 

Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 

Groundwater 

Groundwater 
Groundwater 
Groundwater 

Lead, copper, chromium, n i c k e l  
F-12 

ANALYSIS FOR* 

Meta ls ,  EP Tox ic  Meta ls ,  
Cyanide 
Meta ls ,  EP Tox ic  Me ta l s ,  
Cyanide 
Metals,  EP Tox ic  Meta ls ,  
Cyanide 
Meta ls ,  EP Tox i c  Me ta l s ,  
Cyanide 
Metals,  EP Tox ic  Metals,  
Cyanide 

Meta ls ,  EP Tox ic  Meta ls ,  
Cyanide 
Meta ls ,  EP Tox ic  Me ta l s ,  
Cyanide 
Met a1 s 
Meta l s  
Me ta l s  

Cyanide 
Me ta l s  
pH, C h l o r i d e s  
Cyanide 
Me ta l s  

pH, C h l o r i d e s  
Cyanide 
Me ta l s  
pH, C h l o r i d e s  

Cyanide 
Me ta l s  
pH, C h l o r i d e s  
Cyanide 
Met a1 s 

pH, C h l o r i d e s  

Cyanide 
Met a1 s 
pH, C h l o r i d e s  



NO. 

0631 
2 
3 
4 
5 

G 
7 
8 

0639 
40 

1 
2 
3 
4 
5 

6 

0647 
a 
9 

50 
1 

2 
3 
4 

7001 
2 
3 

2 1 
2 

3 
4 
5 
6 

STA -- 

23 
23 
23 
23 
23 

23 
23 
23 
21 
21 

21 
21 
21 
2 1 
21 

21 

22 
22 
22 
22 
22 

22 
22 
22 

23 
23 
23 
22 
22 

22 
21 
21 
21 

TABLE l 4 ( C o n t  ' d )  
Sf\MPLES COLLECTED - CHARdCTERIZATlON STEP 

SITE NO. 01 - McALLISTCR 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* 

Cyanide 
PP, Meta ls  
pH, Ch lo r i des  
PP - Vol. o r g a n i c s  
PP - Vol. o r g a n i c s  

PP - Acid/BN 
PP - AcidIBN 
Phenols 
Cyanide 
PP, Meta ls  

pH, Ch lo r i des  
PP - Vol. o r g a n i c s  
PP - Vol. o r g a n i c s  
PP - Acid/BN 
PP - Acid/BN 

Phenols 

Cyanide 
PP, Meta ls  
pH, C h l o r i d e s  
PP - Vol. o r g a n i c s  
PP - Vol. o r g a n i c s  

PP - Acid/Bi'l 
PP - Acid/BN 
Phenols 

Cyanide 
Meta ls  
pH, C h l o r i d e s  
Cyanide 
Meta ls  

pH, C h l o r i d e s  
Cyanide 
Me ta l s  
pH, Ch lo r i des  

* Me ta l s  = Lead, copper,  chromium, n i c k e l  (when preceded b y  PP, t h e  me ta l s  
i n c l u d e  a l l  1 3  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 



discharge at  Stat ion No. 08 i s  suspect as a  source because of i t s  proximity to  

S ta t ion  Nos. 1 2  and 13 t h e  leachate samples did not exhib i t  high concentrations 

of contaminants. 

8. McAllister Point Landfill  Samples Collected - Characterization Step 

The samples co l lec ted  in the  charac ter iza t ion  s tep  at  the  McAllister Point 

Landfi l l  ( S i t e  No. 01) a re  l i s t e d  in Table 14. The general locations of the  

sample co l lec t ion  points are  shown on Figure No. 4. The data es tab l i sh ing  t h e  

loca t ion  of each s t a t i o n  i s  presented in Appendix E .  The principal areas of 

i n t e r e s t  f o r  purposes of the sampling program in the  charac ter iza t ion  s t ep  were: 

a. Repeat v e r i f i c a t i o n  s t ep  mussel sampling at  Stat ions 12 and 13 and 

extend mussel sampling south to  S ta t ion  14 along the  shorel ine.  

b.  Extend sediment sampling south along the  shorel ine to  Stat ion 14 and out 

i n t o  t h e  Bay at  Stat ions 15 t o  20. 

c .  Obtain a  s e r i e s  of groundwater samples at  upgradient well 23 and 

downgradient wells 21 and 22. 

The sediment sample at Stat ion No. 14 was col lec ted  50 f e e t  off-shore in 

t h r e e  t o  f i v e  f e e t  of water. The other s i x  samples (S ta t ion  Nos. 15 t o  20) were 

co l l ec t ed  in ten t o  twenty f e e t  of water. All samples were surface sediments (0  

t o  4  inches deep),  The deposi ts  were very stony and samples of sediment were 

d i f f i c u l t  t o  obtain.  

All mussel samples were co l lec ted  in the  i n t e r t i d a l  zone at Stat ion Nos. 12 

and 13. 

Monitoring wells were i n s t a l l e d  as previously discussed. 

9. Analytical Data on Samples Collected - Character izat ion Step 

The samples co l lec ted  a t  the McAllister Point Landfill  were analyzed for  the 

parameters indicated in Table 14 and the de ta i led  laboratory repor ts  on the  

analyses are  included in Appendix C. A summary of these r e s u l t s  i s  presented in 

F-14 





TABLE 15 

SUMMARY OF SEDIMENT SAMPLE ANALYTICAL DATA 
SITE N m -  McALLISTER PCNT LANDFILL (Sept., 1984) 

T o t a l  
S t  a t  i o n  Lead** 

No. (ug/clm*) 

12*** 900 
13*** 327 
1 4  267 
15 78.2 
16 44.0 
17**** 21.5 

17 (Dup.) 30.8 

T o t a l  
Copper** 
(uo/qm*) 

1.455 

Tot  a1 
Chromi urn** 
(uglgm*) 

N i c k e l  
m P  Tox. 

Tot a1 
Cyanide 
(uglgm*) 

* Dry weight  bas is .  

** The EP t o x i c  va lues  f o r  t hese  me ta l s  were l e s s  t h a n  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 e a c h a t e  <0,2 mg/ l  
Copper - EP t o x i c  l e a c h a t e  <0.20 mg/ l  
Chromium - EP t o x i c  l e a c h a t e  <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   nixed 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 r e c o v e r y  o f  those me ta l s  
f r o m  sediments, t h e  va r i ances  a re  a t t r i b u t e d  t o  t he  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  p resented i n  
Appendix B, 



TABLE 16 

SUMMARY OF MUSSEL SAMPLE ANALYTICAL DATA 
SITE NO. 0 0 - c L 1984) 

( A l l  r e s u l t s  i n  ug/gm - d r y  we ight  b a s i s )  

S t a t i o n  
No. Lead Copper Chromium N i c k e l  - 



TABLE 17 

SUMMARY OF ROUTINE GROUNDWATER SAMPLE 
ANALYTICAL DATA 

SITE NO. 0 1  - McALLISTER POINT LANDFILL (Nov., 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. & 
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 
c 

SITE NO. 0 1  - McALLISTER POINT LANFFILL (Jan., 1985) 

( A l l  r e s u l t s  i n  u g l l )  

S t a t i o n  
Parameter No. 21  

VOLATILE ORGANICS 
A c r o l e i n  
A c r y l o n i t r i l e  
A l l  o t h e r  v o l a t i l e  o r g a n i c s  

BASE NEUTRAL EXTRACTABLE ORGANICS 
B u t y l  benzy l  p h t h a l a t e  < l o  
B i s  ( 2 - e t h y l  h e x y l )  p h t h a l a t e  17 
D i - n - o c t y l  p h t h a l  a t e  19 
A l l  o t h e r  base n e u t r a l  e x t r a c t a b l e  o rgan ics  <10 

ACID EXTRACTABLE ORGANICS 
4 ,6 -D in i t ro -0 -Creso l  
2 ,4 -D in i t ropheno l  
A1 1 o t h e r  a c i d  e x t r a c t a b l e  o r g a n i c s  

PESTICIDES 
A lpha  BHC 
B e t a  BHC 
Gamma BHC 
D e l t a  BHC 
Hep tach lo r  

A l d r i n  
4,4' ODE 
D i e l d r i n  
4 DDD 
E n d r i n  Aldehyde 

4,4'  DDT 
Chlordane 
Endosu l fan  I 
Endosu l fan  I 1  
Endosu l f  an S u l f a t e  

E n d r i n  
Hep tach lo r  Epoxide 
Toxaphene 
PCB (seven fo rms)  

S t a t i o n  
No. 22 - 

<loo 
a 0 0  

<10 

< l o  
64 
62 

<10 

<250 
<250 

<25 

<O .OO5 
<0.005 
<O. 005 
<O. 005 
<O.O05 

0.015 
<0.005 
<0.005 
<0.005 
(0.01 

<0.025 
<o. 02 
<0.01 
<0.005 
C0.025 

<0.005 
<0.025 
<0.2 
<0.2 

St a t  i o n  
No. 23 

(100 
<loo 

< l o  

366 
931 
553 
< l o  

<25O 
<250 

<25 

<O.O05 
(0.005 
<O.005 
<0.005 
<O. 005 

<0.015 
<O.OO5 
<0.005 
<O. 005 
<0.01 

<0.025 
<0.02 
<0.01 
<0.005 
<0.025 

<0.005 
(0.025 
(0.2 
<0.2 



TABLE 19 

SUMMARY OF METALS, CYANIDE, AND PHENOL PRIORITY POLLUTANT 
ANALYTICAL DATA ON GROUNDWATER 

SITE NO. 01 - McALLISTER POINT LANDFILL (Jan., 1985) 

( A l l  r e s u l t s  i n  u g l l )  

Parameter 

Ant imony 
A r s e n i c  
B e r y l  1 i urn 
C admi urn 
Chromium 

Copper 
Lead 
Mercury  
N i c k e l  
Sel e n i  urn 

S i l v e r  
T h a l l i u m  
Z inc  
Cyanide 
Phenols 

S t a t i o n  S t a t i o n  
No. 21 No. 22 - 

S t a t i o n  
No. 23 - 
<loo 
<2 
(10 
<4 
(20 

(40 
(40 
0.8 

<40 
<2 

<40 
<100 
82 
<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. E v a l u a t i o n  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  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  meta ls  have accumulated 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 .  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  e x t e n 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 t e p  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 d a t a  but  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 e s s  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 concen t ra t i ons  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 concen t ra t i ons .  Lead and 

copper are be ing a s s i m i l a t e d  b y  mussels a t  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 e s s e r  degree, a t  S t a t i o n  23. 

The c o n c e n t r a t i o n s  o f  lead, copper, chromium, and n i c k e l  i n  sediments 

decrease w i t h  i nc reased  d i s t a n c e  f rom shore. S t a t i o n s  17 t o  20 showed t h e  

lowes t  range o f  c o n c e n t r a t i o n s  w i t h  S t a t i o n s  15 and 16 showing i n t e r m e d i a t e  

values.  The f o l l o w i n g  summarizes these f i n d i n g s ,  a l l  of which are expressed as 

t o t a l  meta l  on a  d r y  weight  bas is :  



Range o f  Concentrat  i o n s  (ug/gm) i n  Sediments 
Lead - Copper Chromi um N icke l  

Near-shore samnles 
- 

( S t a t i o n s  12 t o  14) 267 - 900 655 - 1,455 14 - 22 55 - 87 

O f f - s h o r e  
( 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 

C o n t r o l s  
( S t a t i o n s  N - 1  and N-2) 

These d a t a  i n d i c a t e  t h a t  l ead  and copper concen t ra t i ons  i n  sediments a t  

S t a t i o n s  12 t o  16 a re  s i q n i f i c a n t l y  h igher  than t h e  c o n t r o l s .  E levated n i c k e l  

c o n c e n t r a t i o n s  are r e s t r i c t e d  t o  t h e  near-shore s t a t i o n s  (12 t o  14). None o f  

t h e  chromium concen t ra t i ons  i s  s i g n i f i c a n t l y  h igher  than t h e  c o n t r o l s .  These 

f i n d i n g s  a re  c o n s i s t e n t  w i t h  t h e  d a t a  on mussels which showed e leva ted  

c o n c e n t r a t i o n s  o f  lead, copper, and n i c k e l  i n  those l o c a t i o n s  where t h e  

sediments were h i g h  i n  these metals.  

Lead was found i n  mussels a t  S t a t i o n s  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  t imes the c o n t r o l s ,  chromium at 

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  c o n t r o l s .  

The sediment 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 t i  s tep  were analyzed t o  

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  a c e t i c  a c i d  

i n  SW-846. Th is  was done t o  approximate how r e a d i l y  t h e  meta ls  would be 

r e l e a s e d  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  

p u r p o r t e d  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  t h e  metals,  i t  

shou ld  be p o i n t e d  out  t h a t  He ls inger  (1975) used a c e t i c  a c i d  t o  es t ima te  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  t h r e e  m o n i t o r i n g  w e l l s  

( 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 

va lue,  cyanides,  and c h l o r i d e s .  Samples f rom t h e  two w e l l s  l o c a t e d  i n  t h e  
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l a n d f i l l  ( S t a t i o n s  21  and 22) showed concen t ra t i ons  o f  l ead  and copper 

s i g n i f i c a n t l y  h i g h e r  than  i n  t h e  upgrad ien t  w e l l  ( S t a t i o n  23). However, none o f  

t h e  c o n c e n t r a t i o n s  a t  S t a t i o n s  21  and 22 were exceeding ly  h i g h  by comparison t o  

l e v e l s  which m igh t  be a l lowed i n  an i n d u s t r i a l  wastewater e f f l u e n t  d ischarge.  

There was a l s o  an i n d i c a t i o n  o f  s l i g h t l y  e leva ted  phenol concen t ra t i ons .  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  c o n t i n u i n g  major source o f  

env i ronmenta l  contaminat ion.  Th is  i s  shown i n  the  f o l l o w i n g  comparisons: 

We1 1s downgradient We1 1  upgrad ient  
o f  l a n d f i l l  ( S t a t i o n s  21  and 22) o f  l a n d f i l l  ( S t a t i o n  23) 

Cyanide (mg/ l )  
Lead ( d l )  
Copper (mg/l ) 
Chromium (mg/ l )  
N i c k e l  (mg/ l )  

pH ( s t d .  u n i t s )  
C h l o r i d e s  ( m g l l )  
Ph tha l  ates ( u g / l )  
Mercury (mg/l ) 
Z i n c  (mg/ l )  

Phenols (mg/ l )  0.013 t o  0.021 0.007 
A l l  o t h e r  p r i o r i t y  p o l l u t a n t s  None above d e t e c t i o n  l i m i t  

The r e s u l t s  on p h t h a l a t e s  are unexpected s ince  t h e  upgrad ient  w e l l  (No. 23) 

showed a  much h i g h e r  c o n c e n t r a t i o n  than t h e  downgradient we l ls .  Al though t h e  

m o n i t o r i n g  w e l l  a t  S t a t i o n  No. 23 i s  l o c a t e d  upgrad ient  o f  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 ,  i t  i s  l o c a t e d  w i t h i n  1000 f e e t  o f  Tank Farm F i v e  and a t  a  lower 

e l e v a t i o n .  Most o f  t h e  Tank Farm F i v e  s i t e  s lopes t o  the  n o r t h  away f rom 

S t a t i o n  No. 23 and, fu r thermore,  p h t h a l a t e s  would not  be expected t o  be present  

i n  contaminants f rom t h a t  s i t e  i f ,  i n  f a c t ,  t h e y  have entered t h e  groundwater. 

It i s  p o s s i b l e  t h a t  p h t h a l a t e s  may have been in t roduced  f rom t h e  w e l l  

c o n s t r u c t i o n  m a t e r i a l s  b u t  t h i s  i s  u n l i k e l y  w i t h  threaded Type 1 PVC which i s  

u n p l a s t i c i z e d  and does no t  r e q u i r e  t h e  use o f  so l ven t  welds f o r  assembly and 

i n s t a l l a t i o n .  



Based on t h e  d a t a  i n  Table Nos. 9  and 17 t h e  t i d a l  i n f l u e n c e  on t h e  

m o n i t o r i n g  d a t a  i s  minor a t  S t a t i o n  Nos. 21  and 22 and i s  no r \ -ex i s ten t  at t h e  

upgrad ien t  w e l l  a t  S t a t i o n  No. 23. At S t a t i o n  Nos. 21  and 22 c h l o r i d e  

c o n c e n t r a t i o n s  up t o  795 mg/l were observed, b u t  concen t ra t i ons  a t  l e v e l s  equal 

t o  those i n  t h e  upgrad ient  w e l l  were a l s o  observed a t  S t a t i o n  Nos. 2 1  and 22. 

T h i s  i n d i c a t e s  t h a t  a t  t imes  t h e r e  may be some s a l t  water i n t r u s i o n ,  a l though 

t h e  c h l o r i d e s  c o u l d  a l s o  be produced f rom m a t e r i a l s  leached f rom t h e  l a n d f i l l .  

A  comparison o f  groundwater e l e v a t i o n s  a t  S t a t i o n  No. 21  and 22 w i t h  

Narraganset t  Bay water l e v e l s  i n d i c a t e s  t h a t  t h e  yroundwater e l e v a t i o n  i s  

g e n e r a l l y  w i t h i n  about one t o  two f e e t  o f  t h e  h i g h  t i d e  e l e v a t i o n s  f o r  t h a t  

p a r t i c u l a r  date; t h e  w e l l  water l e v e l s  were always above t h e  Bay water l e v e l  

except  f o r  one observa t ion  a t  h i g h  t i d e  (January  8, 1985) when t h e  water l e v e l  

i n  w e l l  No. 22 was s l i g h t l y  below t h e  Bay water l e v e l .  The f o l l o w i n g  summarizes 

t h e s e  comparisons, 

High T ide  Water E l e v a t i o n s  a t  Time o f  Sampling 
Date E l e v a t i o n s  N e l l  No. 21  Well No. 2 2  

Bay - w e n  - - e  Bay 

11. L o c a t i o n  o f  Contaminant Sources and Actua l  / P o t e n t i a l  M i g r a t i o n  

The groundwater sanipl ing program d i d  no t  revea l  any se r ious  source(s)  o f  

env i ronmenta l  con tamina t ion  f rom t h e  l a n d f i l l .  Al though t h e r e  may be some 

l e a c h i n g  o f  metals,  t h e  c o n c e n t r a t i o n  l e v e l s  o f  meta ls  i n  t h e  groundwater w i t h i n  

t h e  l a n d f i l l  s i t e  are t o o  low f o r  t h e  l a n d f i l l  t o  be considered a  s i g n i f i c a n t  

contaminant source. 
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Al though t h e  groundwater samples d i d  no t  p i n p o i n t  t h e  groundwater as a 

pathway f o r  c a r r y i n g  contaminants i n t o  t h e  Bay, i t  i s  ev iden t  t h a t  contaminants 

have i n  t h e  past ,  o r  are c o n t i n u i n g  t o  be re leased  f rom t h e  l a n d f i l l  because t h e  

sediment and mussel sampl ing d a t a  i n d i c a t e  e leva ted  concen t ra t i ons  o f  some 

meta ls  ( l e a d  and copper) .  The most l i k e l y  pathway f o r  t h i s  i s ,  o r  was, t h e  

groundwater pass ing under o r  th rough t h e  f i l l .  

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 

The contaminants found i n  t h e  environment 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  

i n c l u d e  copper, lead, and n i c k e l  i n  mussels and i n  bot tom sediments. S p e c i f i c  

s tandards o r  c r i t e r i a  f o r  heavy meta ls  i n  mussels and i n  mar ine sediments have 

n o t  been es tab l i shed .  The assessment o f  t h e  s e v e r i t y  o f  t h e  contaminat ion 

d e t e c t e d  i s ,  t h e r e f o r e ,  s u b j e c t i v e  and must be made by  comparison t o  d a t a  on 

mussels and sediments o b t a i n e d  a t  c o n t r o l  s t a t i o n s .  These comparisons have been 

presented p r e v i o u s l y ;  t h e y  i n d i c a t e  t h a t  mussels and sediments c l o s e  t o  shore 

have been a f f e c t e d  b y  copper, lead, and n i c k e l .  There are no e s t a b l i s h e d  l i m i t s  

f o r  c o n c e n t r a t i o n s  of these meta ls  i n  foods such as mussels. However, t h e  

l e v e l s  found i n  t h e  mussels were, a t  most, f o u r  t imes t h e  l e v e l s  found i n  t h e  

c o n t r o l s .  

T o x i c i t y  d a t a  f o r  t h e  contaminants found was presented i n  Sec t ion  J o f  t h e  

v e r i f i c a t o n  s tep  r e p o r t .  S p e c i f i c  t o x i c i t y  d a t a  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 i m p o r t a n t  c r i t e r i a  r e l a t i n g  t o  h e a l t h  e f f e c t s  and t h e  mar ine 

environment are repeated here. 

( a )  Copper. 

Copper i s  r e q u i r e d  i n  animal metabolism. It i s  impor tan t  i n  

i n v e r t e b r a t e  b lood  chemis t ry  and f o r  t h e  syn thes is  o f  hemoglobin. I n  

some i n v e r t e b r a t e  organisms a p r o t e i n ,  hemocyanin, c o n t a i n s  copper and 

serves as t h e  oxygen-car ry ing mechanism i n  t h e  blood. An overdose o f  

i n g e s t e d  copper i n  mammals ac ts  as an emetic. 
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Concentrations of copper found in natural waters are  not known t o  

have an adverse e f f e c t  on humans. Prolonged oral  administration of 

excessive quan t i t i e s  of copper may r e s u l t  in l i v e r  damage, b u t  water 

supplies  seldom have su f f i c i en t  copper t o  e f f ec t  such damages. Young 

chi ldren require  approximately 0.1 mglday of copper fo r  normal growth 

and the d a i l y  requirement fo r  adul ts  was estimated to  be about 2 mglday 

(Sollman, 1957). Copper in excess of 1 mgll may impart sonle t a s t e  t o  

water. The E P A  recommends a l imi t  of 1 mg/l copper in drinking water 

because of a possible  undesirable t a s t e .  

Copper i s  present in seawater a t  a concentration of approximately 3 

ug/l but copper added t o  the  marine environment i s  readi ly  prec ip i ta ted  

in the  a lka l ine  and s a l i n e  environment. Toxicity of copper t o  f i shes  in 

marine waters has not been s tudied,  b u t  f o r  Nereis v i rens ,  a polychaete 

inver tebra te ,  the  toxic  threshold fo r  copper was 100 ugll  (Raymont and 

Shields,  1964). Copper i s  toxic  t o  oysters  at  concentrations above 100 

ug/l (Gal t sof f ,  1932). Clendenning and North (1960) found inhib i t ion  of 

photosynthesis in the  giant  kelp, Macrocystis pyr i fe ra ,  a t  copper 

concentrations of 60 ug/l .  This commercially important marine plant i s  

used fo r  several indus t r ia l  processes and fo r  important food addit ives.  

Adult so f t she l l  clams, Mya arenaria ,  were the  most s e n s i t i v e  marine 

macroorganisms t e s t ed  in s t a t i c  copper tox ic i ty  bioassays. L C O I  

LC50, and LC1oO values a f t e r  168 hours at  30 0100 s a l i n i t y  and 

22Oc were 25, 35 and 50 ugll  respect ively.  A t  17Oc, these 

values were 75, 86 and 100 ug l i ,  respect ively,  fo r  the  same time period. 

Copper i s  s e l ec t ive ly  concentrated over zinc by adult  so f t she l l  clams, 

Mya arenaria.  Concentrations of greater  than 20 ug/l are  f a t a l  a f t e r  

exposure f o r  several weeks (Pr ingle ,  e t  a l .  1968). The 9-day LC50 
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f o r  newly hatched Fundulus h e t e r o c l i t u s  l a r v a e  was 160 u g / l  (Gent le,  

1975). 

To p r o t e c t  mar ine aqua t i c  l i f e ,  c r i t e r i a  o f  4.0 u y / l  as a  24-hour 

average, no t  t o  exceed 23.0 u y / l  a t  any t ime, are recommended. 

( b )  Lead 

As Far as i s  known. l e a d  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 s s u e s  

o f  man and o t h e r  animals. Al though seldom seen i n  t h e  a d u l t  popu la t i on ,  

i r r e v e r s i b l e  damage t o  t h e  b r a i n  i s  a  f requen t  r e s u l t  o f  l ead  

i n t o x i c a t i o n  i n  c h i l d r e n .  The major t o x i c  e f f e c t s  o f  l e a d  i n c l u d e  

anemia, n e u r o l o g i c a l  dys func t ion ,  and r e n a l  impairment. The most common 

symptoms o f  l e a d  po ison ing  a re  anemia, severe i n t e s t i n a l  cramps, 

p a r a l y s i s  o f  nerves ( p a r t i c u l a r l y  o f  t h e  arms and l e g s ) ,  l o s s  of 

a p p e t i t e ,  and f a t i g u e ;  t h e  symptoms u s u a l l y  develop s low ly .  H iyh l e v e l s  

o f  exposure produce severe n e u r o l o g i c  damage, o f t e n  mani fes ted by  

encephalopathy and convu ls 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  produc ing 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 l e v e l  o r  l o n g  te rm exposures i n s u f f i c i e n t  t o  produce o v e r t  symptoms) 

such as impa i red  n e u r o l o g i c  and motor development and r e n a l  damage i n  

c h i l d r e n  (EPA, 1973). S u b c l i n i c a l  l ead  e f f e c t s  are d i s t i n c t  f rom those 

o f  r e s i d u a l  damage f o l l o w i n g  lead  i n t o x i c a t i o n .  

There i s  no ques t ion  t h a t  some marine organisms can concen t ra te  t h e  

l e a d  p resen t  i n  seawater. Wi lder  (1952) r e p o r t e d  l o b s t e r  d y i n g  i n  6 t o  

20 days when h e l d  i n  l e a d - l i n e d  tanks.  Calabrese, e t  a l .  (1973) found a  

48-hour L C j ~  o f  1.730 u y / l  and a  48-hour LC50 o f  2,450 u g / l  f o r  

o y s t e r ,  Crassost rea v i r g i n i c a ,  eggs. The remarkable a b i l i t y  o f  t h e  

eas te rn  oys te r ,  Crassost rea v i r g i n i c a ,  t o  concen t ra te  l e a d  was 
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demonstrated ( P r i n g l e ,  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  concen t ra t i ons  o f  25 ug / l ,  50 u g / l ,  100 u g / l  and 200 

u g / l ;  a f t e r  49 days, t h e  t o t a l  accumulat ion o f  l ead  amounted t o  17, 35, 

75 and 200 ppm (wet we igh t ) ,  r e s p e c t i v e l y ,  and those o y s t e r s  exposed t o  

t h e  two h i g h e s t  l e a d  l e v e l s ,  upon gross examinat ion,  shoved cons ide rab le  

a t r o p h y  and d i f f u s i o n  o f  t h e  gonadal t i s s u e ,  edema, and l e s s  d i s t i n c t i o n  

o f  hepatopancreas and mant le  edge. 

Nor th  and Clendenning (1958) r e p o r t e d  t h a t  l ead  n i t r a t e  a t  4.1 mg/l 

o f  l e a d  showed no d e l e t e r i o u s  e f f e c t  on t h e  photosynthes is  r a t e  i n  ke lp ,  

Macrosys t i s  p y r i f e r a ,  exposed f o r  4  days. The EPA has suggested mar ine 

aqua t i c  c r i t e r i o n  f o r  acute and c h r o n i c  t o x i c i t y  o f  668 u g / l  and 25 

ug/ l ,  r e s p e c t i v e l y .  These l e v e l s  would be Tower f o r  more s e n s i t i v e  

species which have no t  been tes ted.  

( c )  N icke l .  

N icke l  i s  cons idered t o  be r e l a t i v e l y  non tox 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  i nc luded  i n  t h e  EPA Na t iona l  

Pr imary  D r i n k i n g  Water Regula t ions.  However, t o  p r o t e c t  human h e a l t h ,  a  

c r i t e r i o n  o f  13.4 u g / l  i s  recomended. The t o x i c i t y  o f  n i c k e l  t o  

aqua t i c  l i f e ,  as r e p o r t e d  by  McKee and Wolf (1963),  i n d i c a t e s  to le rances  

t h a t  v a r y  w i d e l y  and t h a t  are i n f l u e n c e d  by species,  pH, synerges t i c  

e f f e c t s ,  and o t h e r  f a c t o r s .  

Calabrese, e t  a l .  (1973) r e p o r t e d  a 48-hour LC50 O f  1,180 u g / l  

f o r  American o y s t e r  embryos, Crassost rea v i r g i n i c a ,  and 310 u g / l  f o r  

embryos o f  t h e  hard  s h e l l  clam, Mercenar ia  mercenar ia  (Calabrese and 

Nelson, 1974). Jones (1939) r e p o r t e d  a 96-hour LC50 O f  800 u g / l  f o r  

t h e  e u r y h a l i n e  s t i c k l e b a c k ,  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  mar ine 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  mar ine aqua t i c  l i f e ,  t h e  c r i t e r i o n  are: 7.1 

u g / l  as a  24-hour average never t o  exceed 140 mg/ l .  

Based on t h e  above d i scuss ions  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  mar ine environment are (1) lead, because o f  t h e  known 

harmfu l  e f f e c t s  on mar ine 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 i o t a .  There i s  v e r y  l i t t l e  d a t a  a v a i l a b l e  on "unacceptable" 

o r  "harmfu l "  c o n c e n t r a t i o n s  o f  copper o r  lead i n  mussels and sediments. One 

example o f  such d a t a  i s  by  E i s l e r  (1979), who summarized da ta  on copper 

accumulat ions i n  mar ine 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 h e  mussels ( d r y  

weight  b a s i s ) .  The c o n c e n t r a t i o n s  o f  l ead  and copper i n  mussels used f o r  food  

a r e  n o t  r e g u l a t e d  so t h e r e  are no standards f o r  j u d g i n g  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  l e a d  f rom any source i s  t o  be avoided. 

Lead and copper i n  sediments are a l s o  o f  concern because t h e  meta ls  cou ld  be 

t r a n s f e r r e d  t o  t h e  food  c h a i n  by  va r ious  paths. However, t h e  m o b i l i z a t i o n  o f  

contaminants f rom sediments t o  mar ine b i o t a  o r  t o  t h e  food  cha in  i s  not  w e l l  

understood o r  documented. The r e l e a s e  o f  contaminants f rom sediments i s  w i d e 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  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  o p e r a t i o n s  and dredg ing 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 by  t h e  New England R i v e r  Basins Commission i n  t h e  " I n t e r i m  

P lan  f o r  t h e  Disposa l  o f  Dredged M a t e r i a l  From Long I s l a n d  Sound" (1980). Th is  

document presents  t h e  f o l l o w i n g  data:  

Observed Concen t ra t i ons  i n  Cen t ra l  
Meta l  Long I s l a n d  Sediments (ug/gm d r y  b a s i s )  Level  o f  Contaminat ion (ug/gm) - -  - 

Average Range Moderate 
%O 

H' gh -lzl=m- - Lead 27.8 6-63 >200 
Copper 69.6 2-269 <ZOO 200-400 M O O  



The average values and ranges are from data developed by the  Corps of 

Engineers from nurnerous ports  and harbors and from non-spoil sediments in the  

v i c i n i t y  of open water disposal areas.  

The l a s t  three columns are used to rnake q u a l i t a t i v e  judgments on t h e  c l a s s  

of sediment for  the purpose of determining how dredged material should be 

disposed of .  A "high" level of contamination i s  general ly taken to  mean tha t  

t h e  sediment may have a high probabi l i ty  of being "toxic" to  marine bottom 

fauna. 

Rhode Island does not have de ta i led  groundwater qua l i ty  standards. 

Consequently, the  qua l i ty  of groundwater must be assessed against other 

ava i lab le  yardst icks such as drinking water s tandards,  background levels  or 

o ther  avai lable  data .  For the  parameters of concern on t h i s  s i t e ,  the federal  

dr inking water standards are (40 CFR 141 and 143): 

Standard 

Chromi um 0.05 mgll 
Lead 0.05 mgll 
Copper 1.0 mgll 
Nickel None current ly  s t a t ed  b u t  a value of 

0.0134 mg/l has been recommended. 
Cyanide None s t a t ed  
P H 6.5 - 8.5 
C 1  250 mgll 

The above chromium and lead concentrations also apply to  hazardous 

cons t i t uen t s  as upper l imi ts  fo r  groundwater monitoring programs under 40CFR 

264.94 f o r  permitted hazardous waste f a c i l i t i e s .  The above standards a re ,  of 

course, not d i r e c t l y  applicable to  t h i s  s i t e  because the groundwater i s  not used 

f o r  drinking nor i s  the s i t e  a permitted hazardous waste f a c i l i t y .  

Groundwater monitoring programs under the  federa l  hazardous waste 

regula t ions  allow (1) comparisons with promulgated standards fo r  compliance (as 

with chromium and lead) ,  or ( 2 )  comparisons with background levels  (upgradient 

wells ,  fo r  example). A comparison of upgradient and downgradient well r e s u l t s  

i s  presented in t h e  e a r l i e r  sub-section on evaluation of avai lable  data,  
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The d a t a  on groundwater contaminants i n  t h e  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 d ischarges 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  Downgradient 
BPT* (mg l l  ) Wel ls ( m g l 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 
Cyanide 0.65 <0.005 t o  0.013 
 PI^ 6  - 9 6.41 t o  7.01 

*Best P r a c t i c a b l e  Con t ro l  Technology 

T h i s  comparison i s  presented t o  show t h a t ,  a l though contaminants a re  present  

i n  t h e  downgradient w e l l s ,  t h e  concen t ra t i ons  do no t  i n d i c a t e  gross l e v e l s  o f  

con tamina t ion ;  t h e  comparison i s  not  in tended t o  show t h a t  these leacha te  

contaminant l e v e l s  are "acceptab le"  under s t a t e  o r  f e d e r a l  r e g u l a t i o n s .  

13. Recommendations 

Hazardous wastes are known t o  have been depos i ted i n  t h e  M c A l l i s t e r  P o i n t  

L a n d f i  11 and t h e r e  i s  evidence t h a t  contaminants have m ig ra ted  out  o f  t h e  

1  a n d f i  11 and i n t o  t h e  environment (mussels and sediments) .  The sediments found 

a t  t h e  near-shore s t a t i o n s  (12, 13, 14) are cons idered t o  have a  h i g h  l e v e l  of 

con tamina t ion  ( l e a d  267-900 uglgm and copper 655-1455 ug/qm) and t o  have a  h i g h  

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 Enqland R ive r  Basins 

Commission " I n t e r i m  P lan f o r  t h e  Disposa l  o f  Dredqed M a t e r i a l  From Long I s l a n d  

Sound", which d e f i n e s  lead  >200 ug/gm and copper >400 uglgm as h i g h  l e v e l  

contaminat ion.  

Mussels near s t a t i o n s  12-14 showed evidence o f  e leva ted  lead and copper 

accumulat ions t o  l e v e l s  up t o  5 t imes t h a t  o f  t h e  c o n t r o l s ,  t h e  lead be ing 



7.5-19.9 ug/gm and copper 9.2-20.6 ug/gm compared t o  c o n t r o l s  o f  3.8-5.2 and 5.4 

t o  8.2 uglgm, r e s p e c t i v e l y .  These may have been d e r i v e d  f rom t h e  sediments o r  

f r o m  l e a c h a t e  f r o m  t h e  l a n d f i l l ,  a l though,  as d i scussed  l a t e r  i n s u f f i c i e n t  d a t a  

was o b t a i n e d  t o  deFine t h e  m i g r a t i o n  pathways. 

S t a t i o n  14 was s e l e c t e d  as t h e  southernmost  sampl ing s t a t i o n  because i t  i s  

s o u t h  o f  t h e  r e p o r t e d  sou the rn  l i m i t  o f  d e p o s i t i o n  o f  hazardous wastes. The 

l a b o r a t o r y  d a t a  showed e l e v a t e d  l e a d  and copper c o n c e n t r a t i o n s  i n  b o t h  t h e  

sediments and t h e  mussels a t  t h i s  s t a t i o n .  I t  i s  p o s s i b l e ,  t h e r e f o r e ,  t h a t  

sediment  and mussels c o u l d  be contaminated south  o f  S t a t i o n  14. Sediment 

samples f rom s t a t i o n s  15 t o  20 ( o f f - s h o r e  o f  s t a t i o n s  12, 13 and 14) showed 

[metals c o n c e n t r a t i o n s  h i g h e r  t han  those  a t  t h e  c o n t r o l  s t a t i o n s ,  b u t  a t  l e v e l s  

cons ide red  t o  be low i n  t o x i c i t y  b y  t h e  New England R i v e r  Basins Commission. 

The h i g h e s t  sediment c o n t a m i n a t i o n  i s  l i m i t e d  t o  a  nar row s t r i p  about 500 f e e t  

a long  t h e  shore, a l t hough  t h e  sou the rn  end o f  p o t e n t i a l  con tam ina t i on  was n o t  

d e f i n e d  by  t h e  sampl ing  program (sou th  o f  S t a t i o n  No. 14) .  

W i t h  r e s p e c t  t o  t h e  l a n d f i l l  i t s e l f ,  a l t hough  t h e r e  was an i n c r e a s e  i n  

m e t a l s  i n  t h e  gro l lndwater  as i t passed th rough  t h e  l a n d f i l l ,  t h e  c o n c e n t r a t i o n s  

do n o t  seem h i g h  enough t o  p o i n t  t o  t h e  u n d e r l y i n g  groundwater as a  c o n t i n u i n g  

major  source o f  env i ronmenta l  contaminat ion .  T h i s  i s  based on sampl ing f rom 

w e l l s  a t  S t a t i o n s  21 and 22 (Tab le  17) l o c a t e d  about 300 f e e t  apa r t  near 

S t a t i o n s  12, 1 3  and 14 where env i ronmenta l  c o n t a m i n a t i o n  was found, I n  t h e  

v e r i f i c a t i o n  step,  no ev idence was found t o  i n d i c a t e  t h a t  t h e  o v e r l y i n g  s o i l s  o r  

t h e  v i s i b l e  l e a c h a t e  d i schd rges  were sources o f  env i ronmenta l  contaminat ion .  

T h i s  means t h a t  no m i g r a t i o n  pathway was d e f i n e d  b y  t h e  s t u d y  t o  account f o r  t h e  

env i ronmen ta l  c o n t a m i n a t i o n  found. 

However, t h e  p r o x i m i t y  o f  t h e  contaminated mussels and sediments t o  t h e  

l a n d f i l l  s t r o n o l y  p o i n t s  t o  t h e  l a n d f i l l  as t h e  source  o f  t h e  contaminat ion .  

Su r face  r u n o f f  and v i s i b l e  l e a c h a t e  d i scha rges  f l o w  i n t o  the  8ay and t h e  

groundwater  h y d r a u l i c  g r a d i e n t s  i n d i c a t e  t h a t  t h e  cjroundwatcr i s  moving i n t o  t h e  



Bay along w i t h  any subsur face leacha te  which may be generated. None o f  these 

p o t e n t i  a1 m i g r a t i o n  pathways was c a r r y i n g  contaminants i n  s i g n i f i c a n t  

c o n c e n t r a t i o n s  a t  t h e  p o i n t s  and a t  t h e  t imes sampled i n  t h i s  study. The 

f o l l o w i n g  scenar ios  need t o  be considered, t h e r e f o r e ,  i n  deve lop ing 

recommendations 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  11 s i t e :  

I - The l a n d f i l l  i s  c o n t i n u i n g  t o  c o n t r i b u t e  contaminants i n t o  t h e  Bay and 
t h e  pathway(s)  a re  a t  a  l o c a t i o n ( 8 )  no t  sampled i n  t h i s  study,  and 
( A )  The r a t e  o f  contaminant d i s p e r s i o n  out  i n t o  t h e  Bay proper  i s  

f a s t e r  than t h e  r a t e  o f  r e l e a s e  f rom t h e  l a n d f i l l  so t h a t  
l o c a l i z e d  environmental  e f f e c t s  ( S t a t i o n s  12, 13, 14) are 
dec reas ing  w i t h  t ime, o r  

(B)  The r a t e  o f  contaminant d i s p e r s i o n  out  i n t o  t h e  Bay i s  s lower 
t h a n  t h e  r a t e  o f  r e l e a s e  f rom t h e  l a n d f i l l  so t h a t  l o c a l i z e d  
env i ronmenta l  e f f e c t s  are i n c r e a s i n g  w i t h  time. 

I 1  - The l a n d f i l l  i s  no longer  c o n t r i b u t i n g  contaminants i n t o  t h e  Bay and 
t h e  e x i s t i n g  l o c a l i z e d  contaminat ion w i l l  decrease w i t h  t i m e  as 
d i s p e r s i o n  out  i n t o  t h e  Bay proper  occurs. 

A  d e t e r m i n a t i o n  o f  which scenar io  i s  r e p r e s e n t a t i v e  o f  ac tua l  c o n d i t i o n s  

would r e q u i r e  a d d i t i o n a l  d e t a i l e d  i n v e s t i g a t i o n s  and environmental  sampling over 

an extended p e r i o d  o f  t i m e  t o  determine i f  environmental  c o n d i t i o n s  are 

improving.  A q u e s t i o n  which a r i s e s  i n  connect ion w i t h  extended a d d i t i o n a l  

s t u d i e s  i s  - "Are t h e r e  any s e r i o u s  i m i n e n t  h e a l t h  or s a f e t y  hazards assoc ia ted 

w i t h  t h e  l a n d f i l l ? "  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 of contaminated sediments t o  a  d isposa l  area. The 

e leva ted  l e v e l s  o f  me ta ls  i n  mussels i s  an obvious ccncern and t h e  d a t a  should 

be r e p o r t e d  t o  t h e  S t a t e  o f  Rhodc I s land .  Any a c t i o n  w i t h  respect  t o  t h e  t a k i n g  

o f  nusse ls  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  the  S t a t e  o f  

Hhode I s l a n d .  

A d d i t i o n a l  s t u d i e s  are recommended t o  determini? which o f  the  above scenar ios  

a p p l i e s  and t o  conduct a  f e a s i b i l i t y  s tudy  f o r  s e l e c t i o n  o f  remedial  ac t i ons .  

The format  o f  these s t u d i e s  should be governed by t h e  requirements o f  40 CFR 

300.68 which covers Remedial Investigation/Feasihility Study (RI/FS) a c t i v i t i e s  
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f o r  a  hazardous waste s i t e .  Guidance f o r  such s t u d i e s  i s  covered by  

EPAl540lG-851002 and 1003, June 1985. The purpose o f  t h e  i n v e s t i g a t i o n s  would 

be: 

- Determine i f  t h e r e  a re  any m i g r a t i o n  pathways such as groundwater, 

l eacha te  o r  su r face  r u n o f f  b y  more e x t e n s i v e  m o n i t o r i n g  w e l l  

i n s t a l l a t i o n s  and sampl ing o f  groundwater, s o i l  and su r face  water.  

- Repeat sediment and mussel sampling p e r i o d i c a l l y  t o  determine i f  t h e  

contaminant l e v e l s  are changing. 

- Conduct f e a s i b i l i t y  s tud ies  t o  develop and analyze remedial  a l t e r n a t i v e s .  

S ince  t h e  contaminant l e v e l s  i n  t h e  environment are r e l a t i v e l y  low, remedia l  

a c t i o n s  such as groundwater o r  seawater c u t o f f  w a l l s ,  o r  i n t e r c e p t i o n  and 

t rea tmen t  o f  l eacha te  do n o t  seem j u s t i f i a h l e ,  because t h e  environmental  b e n e f i t  

would no t  be commensurate w i t h  t h e  cos t .  I f t h e  a d d i t i o n a l  s t u d i e s  show t h a t  

l e a c h a t e  and/or groundwater are, i n  f a c t ,  c o n t r i b u t i n g  t o  t h e  environmental  

contaminat ion,  then a  response a c t i o n  such as a  c l a y  cap would reduce 

p e r c o l a t i o n  through the  f i l l  and reduce, bu t  no t  comp le te l y  e l i m i n a t e ,  l eacha te  

generat ion.  Another response might  be "no a c t i o n "  w i t h  p e r i o d i c  m o n i t o r i n g  o f  

t h e  sediment and mussels t o  determine i f  environmental  contaminant l e v e l s  are 

changing; i f  t h e  l e v e l s  show a  decrease w i t h  t i m e  a  minimal  response such as 

r e g r a d i n g  t h e  su r face  and r i p - r a p p i n g  t h e  f a c e  might  be s u f f i c i e n t .  

To determine an order  o f  magnitude cos t  f o r  a  remedia l  measure, a  c o s t  

e s t i m a t e  was made f o r  a  c l a y  cap ( 3  f e e t  t h i c k )  which would have, i n  genera l ,  

t h e  same goa ls  as t h e  c l o s u r e  and p o s t - c l o s u r e  care  requirements o f  40 CFR 

265.310. Th is  r e g u l a t i o n  i s ,  o f  course, not  a p p l i c a b l e  t o  t h e  NETC nor  i s  i t  

a p p l i c a b l e  t o  any l a ~ i d f i l l s  not  r e c e i v i n q  hazardow 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 he 

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 
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maintenance of adequate cover and operation of a groundwater monitoring system. 

The l a n d f i l l  i s ,  in general,  f a i r l y  well graded for  handling runoff.  

However, t he re  are  areas where surf ace water becomes ponded on the  landfi  11 ; 

t h i s  water must e i t h e r  evaporate or percolate  throuqh the  l andf i l l  t o  produce 

leachate.  Therefore, regrading would he necessary t o  eliminate such pondinq. 

There i s  a considerable depth of unsaturated f i l l  (more than 20 f e e t  a t  

S ta t ion  No. 21)  above t h e  normal groundwater level.  This part  of the  f i  11 i s  

not in  contact with the groundwater movinq under the f i l l  b u t  it i s  subject t o  

leachate generation due to  percolation of r a i n f a l l  from the surface of the f i l l .  

To minimize t h i s  percolat ion,  a c lay  cap would be provided over the e n t i r e  

l a n d f i l l  (about 10 a c r e s ) .  Some sect ions of the l andf i l l  are subject t o  erosion 

due t o  wave action and the re  are some sect ions where waste materials are 

exposed. All such wastes would be buried (including the sca t te red  metal l ic  

debr is  along t h e  shore l ine)  and the  seaward face provided with r ip- rap  t o  

minimize erosion of t h e  face. This would provide a closure consis tent  with 40 

CFR 265.310. 

The s i t e  monitoring program would continue fo r  a five-year period t o  

determine groundwater q u a l i t y  and t o  determine i f  sediment and mussel 

contaminants are  increasing or decreasing. 

The estimated cost f o r  t h i s  work i s  $1,100,000 exclusive of well 

i n s t a l l a t i o n ,  sampling and analys is ,  As mentioned above an RI/FS prooram should 

be i n s t i t u t e d  before proceeding w'ith any remedial measures. 



G. FINDINGS AT SITE NO. 02 MELVILLE NORTH LANDFILL 

1. History of Waste Disposal 

The h is tory  of waste disposal a t  t h i s  s i t e  was thoroughly covered in the  

IAS. The following discussion summarizes the  background information contained 

in the  IAS. 

This s i t e  was used as a l andf i l l  from World War I1 t o  1955. Wastes disposed 

of i n  t h i s  l a n d f i l l  included mostly domestic type refuse and also spent acids,  

waste pa in ts ,  solvents ,  waste o i l s  ( d i e s e l ,  fuel  and lube) ,  and PCB's. 

Def in i t ive  information was not avai lable  on spec i f i c  types of wastes r ece ived ,  

and the  operating prac t ices  used. However, the  IAS indicated t h a t  wastes 

disposed of in t h i s  l andf i l l  would have been s imi lar  t o  those discussed fo r  the  

McAllister Point Landfi l l .  Also, since the  s i t e  i s  low lying and subject t o  

periodic flooding, i t  can be presumed t h a t  wastes were deposited in wet 

condit ions.  I t  appears t h a t  there  was some recent disposal of oil-soaked earth 

on one part  of the s i t e .  

2. Existing S i t e  Conditions 

The s i t e  i s  s i tua ted  in the  Melville North area in a low-lying wetland type 

area along the shorel ine of Narragansett Bay, as shown in Figure No. 5. Surface 

drainage and groundwater flow from t h e  s i t e  i s  d i r e c t l y  in to  t h e  bay. The area 

i s  a lso subject  to  periodic flooding and l i e s  within the  100 year flood plain. 

There are several areas which accumulate water and appear to  be wet even in dry 

weather. 

This s i t e  has been sold by the G~vernment and i s  now in pr iva te  ownership. 

I t  has an area of about 10 acres.  

There are several mounds of oil-soaked s o i l  which appeared t o  have been 

trucked to  the s i t e  and dumped. These o i l  contaminated mounds could be the  o i l  

sludge material obtained from the tank farms during tank cleaning operat ions,  or 

t h e  r e s u l t s  oC cleanup operations following o i l  s p i l l s  
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3. Hydrogeological Data 

The general hydrogeology of the  NETC area was covered in the IAS. The 

following discussion summarizes conclusions drawn from the background 

hydrogeological data  contained i n  t h e  IAS. 

The groundwater in areas close t o  t h e  bay i s  uften within j u s t  two or th ree  

f e e t  of the  surface. Due t o  t h e  low-lying configuration of the s i t e ,  

groundwater leve ls  a re  very shallow and in f a c t  portions of the s i t e ,  

p a r t i c u l a r l y  on the  north and eas t  s ides  are very wet. The groundwater moves in 

a westward d i r ec t ion  and discharges in to  Narragansett Bay. This f ac to r  and the  

h i s t o r y  of waste deposi t ion in to  t h e  low-lying coastal  area indica te  t h a t  t h e  

hydrogeology of the  s i t e  i s  character ized by groundwater movement through the  

waste deposi ts  in a general ea s t  t o  west direct ion.  Some deviations from t h i s  

general pa t te rn  may be present due t o  t h e  non-homogeneous nature of t h e  

deposi ts .  There was no evidence of any d i r e c t  leachate discharges in to  the Bay. 

The groundwater i s  not being u t i l i z e d  at  NETC. Any wells in the area are 

upgradient from t h e  s i t e  and beyond i t s  influence. 

4. Melville North Landfill  Samples - Verif icat ion Step 

The sawples co l lec ted  in t h e  verif icatcon s t ep  at  the Melville North 

Landfi l l  ( S i t e  No. 02) a re  l i s t e d  in Table 20. The locat ions of the  sample 

co l l ec t ion  points are shown on Figure No. 5. The principal areas of i n t e r e s t  

f o r  purposes of the  sampling program in the ve r i r i ca t ion  s tep  were: 

a. The marine environment a t  and near the  shore1 ine of the  landfi 11. , . 

b. The surface s o i l s  on the  s i t e ,  

The shore l ine  i s  more than '000 f e e t  long facing the East Passage of 

Narragansett Bay. The l a n d f i l l  i s  covered with so i l  but there  are some exposed 

p i l e s  of s o i l  suspected to  contain o i l s .  The shorel ine has a cobble and she l l  

beach with some large rock outcrops. 
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The n i n e  sediment samples were c o l l e c t e d  f rom S t a t i o n  Nos. 04 t o  06 about 25 

f e e t  o f f -shore  i n  one t o  t h r e e  f e e t  o f  water. The depos i t s  were p redominan t l y  

s i l t  and sand and were pene t rab le  w i t h  t h e  hand c o r i n g  equipment. The t h r e e  

s u r f a c e  sediment samples (0 -4  inches)  were analyzed as i n d i c a t e d  i n  Tab le  20, 

b u t  t h e  o t h e r  samples ( a t  depths up t o  30 inches)  were reserved f o r  f u t u r e  use 

i f  requ i red .  

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 s t a t i o n s  (Nos. 04 t o  06) .  

Thr,ee s o i l  samples were c o l l e c t e d  a t  p o i n t s  d i s t r i b u t e d  along p i l e s  o f  s o i l  

where suspected o i l y  d e p o s i t s  are v i s i b l e  ( S t a t i o n  Nos. 0 1  t o  03). The t h r e e  

samples were composited i n  t h e  l a b o r a t o r y  f o r  examinat ion f o r  lead, PCB and 

pet ro leum based hydrocarbons. 

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 sanlples c o l l e c t e d  a t  t h e  M e l v i l l e  Nor th  L a n d f i l l  are summarized i n  Tab le  

20 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  20 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 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  Tab le  21  f o r  

t h e  sediment and mussel samples and i n  Tab le  22 f o r  t h e  s o i l  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  t h e r e  i s  no 

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

t h e  t h r e e  mar ine sampl ing p o i n t s .  Th is  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 a n a l y t i c a l  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 Tab le  21). 

The composite s o i l  sample i n d i c a t e d  the presence o f  lead and v e r y  h i g h  

c o n c e n t r a t i o n s  o f  petro 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 accumulations i n  sedimeii ts o r  

mussels. See Sec t ion  0  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  d a t a  on mussel 

samples. 
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Subs t ra tes  
and 

Parameters 

SEDIMENT*: 
- p r  

Chromium 
Cadmi urn 
Lead 
A r s e n i c  

Mercu ry  
Selenium 
S i  l v e r  
Copper 
Bar ium 

N i c k e l  
B e r y l  1 i urn 
Ant imony 
T i n  

MUSSELS: 
PCH . - -  
Chromi um 
Cadmi urn 
Lead 
A r s e n i c  

Mercury  
Selenium 
S i  1 ve r  
Copper 
Bar ium 

N i c k e l  
B e r y l  1 iuni 
Ant imony 
T i n  

TABLE 21 
SUMMARY OF SEDIbIENT AND MUSSEL SAMPLE ANALYTICAL DATA 
T T E  NO. 02 - MELVILLE NORTH LANDFILL (NOV., E T F  

( a l l  r e s u l t s  i n  uglgrfl - d r y  weight  b a s 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 -- 

C o n t r o l  S t a t i o n  
Numbers 

N1 - N2 - 

" A l l  sediment d a t a  ii f o r  t h e  s u r f a c e  
 sediment.^ a t  0 t o  4 - i n c h  depth  



TABLE 7 2  
SUMMARY OF S O ~ L  SAMPLE-ANALYTICAL DATA 

SITE NO. 02 - MELVILLE NORTH LANDFILL (NOV., 1983) 
( A l l  r e s u l t s  i n  uq/qm - d r y  we iqh t  b a s i s )  

Par m e t e r  Composite f r o m  S t a t i o n s  01, 02 and 03 

Pet ro leum Based Hydrocarbon 32,508 

Lead 

PCB 



The compos i te  s o i l  sample i n d i c a t e d  t h e  presence o f  l e a d  and v e r y  h i g h  

c o n c e n t r a t i o n s  o f  pe t ro leum based hydrocarbons.  No PCBs were found i n  t h e  s o i l .  

As ment ioned above, t h e r e  i s  no ev idence o f  l e a d  accumula t ions  i n  sediments o r  

mussels. See S e c t i o n  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  d a t a  on mussel 

samples. 

7. L o c a t i o n  o f  Suspected Cont.aminant 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 c o u l d  be c a r r i e d  o f f - s i t e  a re  

c o n t a i n e d  i n  t h e  o i l  s a t u r a t e d  s o i l  d e p o s 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  a re  o t h e r  sources,  t h e i r  e f f e c t s  on the  envi ronment,  i f  any, were no t  

d e t e c t e d .  

8. Melv i l1 .e  Nor th  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 tep  a t  t h e  M e l v i l l e  N o r t h  

L a n d f i l l  ( S i t e  No. 02 )  a r e  l i s t e d  i n  Tab le  23. The genera l  l o c a t i o n s  o f  t h e  

s a n p l e  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  p resen ted  i n  F i g u r e  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  samp?ing prograin 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  were 

t h e  s u r f a c e  s o i l s  on t h e  s i t e .  

The o n l y  c o n t a m i n a t i o n  found i n  t h e  v e r i f i c a t i o n  s t e p  was i n  t h e  s o i l  p i l e s  

wh ich  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  sampl ing was 

conducted t o  make f i e l d  d e t e r m i n a t i o n s  o f  t h e  e x t e n t  t o  which t h e  o i l  f r o m  these  

p i l e s  had c o n t a n i n a t e d  t h e  s o i l .  

9. F i e l d  Obse rva t i ons  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 

F i e l d  o b s e r v a t i o n s  were made on t h e  s o i l  as excava t i ons  were made down t o  a  

dep th  o f  t h r e e  f e e t .  A summary o f  t hese  o b s e r v a t i o n s  i s  shown i n  Tab le  24. No 

ana lyses  were conducted on t h e  two samples submi t t ed  t o  t h e  l a b o r a t o r y .  

10. E v a l u a t i o n  o f  A v a i l a b l e  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 t e p  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  accumula t ion  o f  me ta l s  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  sampl ing  p o i n t s ,  b u 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  l e a d  and v e r y  h i g h  c o n c e n t r a t i o n s  o f  pe t ro leum 
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NO. - 

2957 

2958 

None 

None 

None 

Norre 

None 

None 

None 

STA - 
31 

08 

07 

09 

10 

11 

15 

16 

30 

TABLE 23 
SAMPLES COLLECTED - CHARACTERIZATION STEP 

SITE NO. 02 - MELVILLE NORTH LANDFILL 

TYPE DATE - - FIELD OBSERVATIONS* - 

Soi 1%" 9-10-84 Appearance and odor 

Soi l** 9-10-84 Appearance and odor 

Soi 1 9-10-84 Appearance and odor 

Soi 1 9-10-84 Appearance and odor 

Soi 1 9-10-84 Appearance and odor 

Soi 1 9-10-84 Appearance and odor 

Soi 1 9-10-84 Appearance and odor 

Soi 1 9-10-84 Appearance and odor 

Soi 1 9-10-84 Appearance and odor 

* F i e l d  o b s e r v a t i o n s  were inade a t  v a r i o u s  depths down t o  t h r e e  f e e t  
** Sampled a t  t h r e e - f o o t  depth  (No a n a l y s i s  conducted) 
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TABLE 24  

S t a t i o n  No. 

07 

08 

SUMMARY OF FIELD OBSERVATIONS ON SOIL EXCAVATIONS 
SITE NO. 02 - MELVILLE NORTH LANDFILL (5~3-9m) 

Observat ions  

No ev idence o f  o i l  c o n t a m i n a t i o n  down t o  t h r e e - f o o t  depth. 

Broken pav ing  m a t e r i a l s  on s u r f a c e  and a t  s e v e r a l  l e v e l s  down t o  
t h r e e  f e e t  deep; no ev idence o f  o i l  con tam ina t i on .  

Overgrown area; no  s u r f a c e  c o n t a m i n a t i o t ~  and no ev idence o f  o i l  
c o n t a m i n a t i o n  down t o  t h r e e  f e e t  deep. 

Broken p a v i n g  m a t e r i a l s  on s u r f a c e  and i n t e r m i t t e n t l y  down t o  
18 - inch  depth ;  no ev idence o f  o i l  con tam ina t i on .  

Broken p a v i n g  m a t e r i a l s  on s u r f a c e  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 ev idence o f  o i l  con tam ina t i on .  

No ev idence o f  o i l  c o n t a m i n a t i o n  down t o  t h r e e - f o o t  depth.  

Overgrown area; no s u r f a c e  con tamina t i on  and no ev idence o f  o i l  
c o n t a m i n a t i o n  down t o  t h r e e  f e e t  deep. 

Broken p a v i n g  m a t e r i a l s  on s u r f a c e  and i n t e r n i i t t e n t l y  down t o  
1 8 - i n c h  depth;  no ev idence o f  o i l  contaminat ion .  

Broken p a v i n g  m a t e r i a l s  on s u r f a c e  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 ev idence o f  o i l  contaminat ion .  



based hydrocarbons.  No PCBs were found i n  t h e  s o i l .  The c o n c e n t r a t i o n  l e v e l s  

f o r  l e a d  i n  s o i l  a re  r e p o r t e d  t o  range f r o m  2 t o  200 ppm w i t h  an average o f  

about  10 ppm (Lindsay,  1979). The c o n c e n t r a t i o n  o f  l e a d  found i n  s o i l  f r o m  t h e  

M e l v i l l e  N o r t h  L a n d f i l l  s i t e  i s  h i g h e r  t h a n  t h a t  found a t  Tank Farm One (15.3, 

27.5 and 8.5 ppm) and a t  Tank Farm Four (3.25 ppm). However, t h e  60 ppin 

c o n c e n t r a t i o n  l e v e l  a t  M e l v i l l e  No r th  L a n d f i l l  i s  w i t h i n  t h e  normal range o f  

t h a t  found i n  s o i l s  and i s  w e l l  below t h e  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 l o s u r e  of a  l a n d  

t r e a t m e n t  system. Genera l l y ,  l e a d  i s  t i g h t l y  absorbed b y  s o i l  as i s  e v i d e n t  i n  

t h i s  case because s i g n i f i c a n t  l e a d  was n o t  found i n  t h e  mar ine  envi ronment.  For  

t h e s e  reasons,  t h e  c h a r a c t e r i z a t i o n  s t e p  was l i m i t e d  t o  d e f i n i n g  t h e  e x t e n t  o f  

t h e  o i l  con tam ina t i on  f r o m  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 e x t e n t  o f  t hese  p i l e s  i s  shown i n  F i g u r e  No. 7. None o f  t h e  t e s t  

h o l e s  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 f rom t h e  p i l e s .  Some 

o f  t h e  ho les  showed accumula t ions  o f  waste b i tuminous p a v i n g  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 h e  o i l y  m a t e r i a l  has n o t  m i g r a t e d  l a t e r a l l y  away 

f r o m  t h e  s u r f a c e  p i l e s  o f  t h e  s o i l .  Some downward m i g r a t i o n  may have o c c u r r e d  

under t h e  p i l e s ,  b u 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 t a t i o n s  08, 11, and 3 1  

a d j a c e n t  t o  t h e  p i  1  es. 

11. L o c a t i o n  o f  Contaminant Sources and A c t u a l / P o t e n t i a l  M i g r a t i o n  

The o n l y  known p o t e n t i a l  contaminants  which c o u l d  be c a r r i e d  o f f - s i t e  are 

c o n t a i n e d  i n  t h e  o i l y  s o i l  d e p o s i t s  p i l e d  i n  one area on t h e  s i t e .  I f  t h e r e  a r e  

o t h e r  sources, t h e i r  e f f e c t s  on t h e  envi ronment,  i f  any, were no t  de tec ted.  The 

l o c a t i o n  and e x t e n t  o f  t hese  d e p o s i t s  are shown on F i g u r e  No. 7. The volume o f  

t h e s e  p i l e s  i s  es t ima ted  t o  be 670 c u b i c  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 

Pet ro leum based hydrocarbons and l e a d  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  sampl ing  showed t h a t  t hese  contaminants  have n o t  

m i g r a t e d  f r o m  t h e  p i l e s .  Consequently, t h e  mar ine  envi ronment has no t  been 

a f f e c t e d  and t o x i c i t y  c o n s i d e r a t i o n s  need t o  be based on l a n d  use r a t h e r  t han  

t h e  mar ine  envi ronnient .  

( a )  Pet ro leum Based Hydrocarbons. 

A ma jo r  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  pe t ro leum 

p roduc ts  i s  t h a t  t hese  a re  no t  d e f i n i t i v e  chemical  c a t e g o r i e s ,  b u t  

i n c l u d e  thousands o f  o r g a n i c  compounds w i t h  v a r y i n g  p h y s i c a l ,  chemica l ,  

and t o x i c o l o g i c a l  p r o p e r t i e s .  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  o r  i n s o l u b l e ,  p e r s i s t e n t  o r  e a s ~ l y  dearaded. Many o f  t hese  

compounds are ca rc inogen ic .  I t  i s  w e l l  known t h a t  t hese  m a t e r i a l s  

i n t e r f e r e  w i t h  growth  o f  v e g e t a t i o n  and, i f  c o n c e n t r a t i o n s  a re  h i g h  

enough i n  t h e  s o i l ,  a l l  v e g e t a t i o n  w i l l  be k i l l e d .  Th l s  i s  e v i d e n t  at. 

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, l e a d  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  meta l  t h a t  ter lds t o  accumulate i n  t h e  t i s s u e s  

o f  man and o t h e r  animals.  A l though seldom seen i n  t h e  a d u l t  

p o p u l a t i o n ,  i r r e v e r s i b l e  damaqe t o  t h e  b r a i n  i s  a  f r e q u e n t  r e s u l t  o f  

l e a d  i n t o x i c a t i o n  i n  c h i l d r e n ,  The major  t o x i c  e f f e c t s  o f  l e a d  i n c l u d e  

anemia, n e u r o l o g i c a l  d y s f u n c t i o n ,  and r e n a l  impairment ,  The most 

common symptoms o f  l e a d  p o i s o n i n g  are anemia, severe i n t e s t i n a l  cramps, 

p a r a l y s i s  o f  nerves ( p a r t i c u l a r l y  o f  t h e  arms and l e g s ) ,  l o s s  o f  

a p p e t i t e ,  2nd f a t i g u e ;  t h e  symptoms u s u a l l y  develop s low ly .  i i i g h  

l e v e l s  of exposure produce severe n e u r o l o g i c  damage, o f t e n  man i fes ted  

b y  encepha lopathy  and c o n v u l s i o n s ;  such cases f r e q u e n t l y  a re  f a t a l .  

Lead i s  s t r o n g l y  suspected o f  p roduc ing  s u b t l e  e f f e c t s  ( i .e.,  e f f e c t s  
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due t o  low l e v e l  o r  long term exposures i n s u f f i c i e n t  t o  produce o v e r t  

symptoms) such as impai red neuro log ic  and motor development and r e n a l  

damage i n  c h i l d r e n  (EPA, 1973). S u b c l i n i c a l  l ead  e f f e c t s  are d i s t i n c t  

t rom those o f  r e s i d u a l  damage f o l l o w i n g  lead i n t o x i c a t i o n .  

The a v a i l a b i l i t y  o f  Pb i n  s o i l s  i s  r e l a t e d  t o  m o i s t u r e  content ,  

s o i l  pH, o rgan ic  ma t te r ,  and t h e  c o n c e n t r a t i o n  o f  ca l c ium and 

phosphates. Under water logged c o n d i t i o n s ,  n a t u r a l l y  o c c u r r i n g  lead  

becomes reduced and mobi le.  Organornet a l l  i c  complexes may be formed 

w i t h  o rgan ic  ma t te r  and these s o i l  o rgan ic  che la tes  are o f  low 

s o l u b i l i t y .  I n c r e a s i n g  pH and ca lc ium i o n s  d i m i n i s h  t h e  c a p a c i t y  o f  

p l a n t s  t o  absorb lead as ca lc ium ions  compete w i t h  t h e  lead f o r  

exchange s i t e s  on the  s o i l  and r o o t  sur faces,  

Lead i s  not  an e s s e n t i a l  element f o r  p l a n t  growth. It i s ,  however, 

taken up by p l a n t s  i n  c e r t a i n  forms. The m o u n t  taken up decreases as 

t h e  pH, c a t i o n  exchange capac i t y ,  and a v a i l a b l e  phosphorus o f  t h e  s o i l  

increase.  Under c o n d i t i o n s  o f  h i g h  pH, CEC and a v a i l a b l e  phosphorous, 

l e a d  becomes less s o l u b l e  and i s  more s t r o n g l y  adsorbed, 

Lead t o x i c i t y  t o  p l a n t s  i s  uncommon. Symptoms o f  l e a d  t o x i c i t y  are 
- 

found o n l y  i n  p l a n t s  grown on a c i d  s o i l s .  I n  s o l u t i o n  c u l t u r e ,  r o o t  

growth o f  sheep fescue i s  r e t a r d e d  b y  30 ppm and stopped by 100 pprn Pb. 

Lead con ten t  i n  p l a n t s  grown on s o i l  w i t h  a  h i g h  lead leve l  increases 

o n l y  s l i g h t l y  over t h a t  of p l a n t s  grown on so l  l o t  average lead  

content .  Clover tops show an inc rease  o f  7.55 ppm, w h i l e  k a l e  and 

l e t t u c e  leaves show an inc rease  o f  l e s s  than 1 ppm. The lead taken up 

b y  p l a n t s  i s  r a r e l y  t r a n s l o c a t e d  s ince  i t  becomes che la ted  i n  t h e  

r o o t s .  Tops o f  b a r l e y  grown on a  s o i l  ex t reme ly  h i g h  i n  lead conta ined 

3 ppm w h i l e  t h e  r o o t s  conta ined 1,475 ppln lead. T r a n s l o c a t i o n  o f  Pb t o  
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grain i s  l e s s  than t rans loca t ion  to  vegetative par t s .  

Ca t t l e  and sheep are more r e s i s t a n t  to  lead t o x i c i t y  than horses. 

There i s ,  however, some tendency for  c a t t l e  to  accumulate lead in 

t i s s u e s ,  and lead can be t ransferred to  milk i n  concentrations tha t  are  

toxic  t o  humans. Based on human hedlth considerat ions,  the maximum 

allowable lead content in domestic animals i s  30 ppm (National Academy 

of Science, 1980). Ca t t l e  ingest large amounts of so i l  when grazing 

and may consume up t o  ten times as much lead from soi l  as from forage. 

Lead poisoning has been reported in c a t t l e  grazing in Derbyshire, 

England, where the  so i l  i s  na tu ra l ly  high in the  element (Bar l t rop  e t  

a l . ,  1974) .  

13. Recommendations and Cost Estimate 

Since no adverse environmental e f f e c t s  were found in the marine 

environment, the  only remedial action needed i s  to  remove the  o i l y  s o i l  p i l e s  to  

remove the  source 0.f petroleum based hydrocarbons and replacement with clean 

s o i l  and loam t o  e s t ab l i sh  vegetat ive cover. 

The following summarizes the  remedial act.ions recommended fo r  S i t e  02 - 
Melvil le  North Landfi 1 1  : 

- Remove t h e  o i l y  so i l  p i l e s  to  the l imi ts  shown on Figure No. 7  and 

dispose of the material as o i l  s p i l l  clean-up material .  

- Fi 1 1  the  disturbed area with clean s o i l ,  grade to  drain and provide loam 

t o  promote growth of grass.  

The estimated cost  fo r  t h i s  work i s  $80,000. A breakdown of the  estimate i s  as 

follows: 

ITEM - AMOUNT 

Remove and dispose of o i l y  so i l  p i l e s  867,000 

Regrade, hydroseed and f e r t i  1 i ze  

Sub-total 
Contingency (15%) 

TOTAL ESTIMATED CONSTRUCTION COST 



H. FINDINGS AT SITE NO. 07 TANK FARM ONE 

1. H i s t o r y  o f  Waste Disposa l  

The h i s t o r y  o f  wdste d i sposa l  a t  t h i s  s i t e  was tho rough ly  covered i n  t h e  

I A S .  The f o l l o w i n g  d i s c u s s i o n  summarizes t h e  background in fo rmat ion  conta ined 

i n  t h e  I A S .  

Tank Farm One i s  l o c a t e d  i n  M e l v i l l e  N o r t h  and c o n s i s t s  o f  s i x  underqround 

tanks.  Each o f  these tanks  has a  s to raqe  c a p a c i t y  o f  60,000 b a r r e l s .  F i v e  o f  

t h e s e  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 

t a n k  i s  no longer  used. I n  t h e  pdst ,  these tanks were p e r i o d i c a l l y  c leaned t o  

remove t h e  s ludge 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 h e  

tanks.  Th is  p r a c t i c e  occur red f rom World War I 1  un t  i 1  t h e  1970's. 

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

was approx imate ly  20 f e e t  lonq, 10 f e e t  wide, and 4 f e e t  deep. These d i s p o s a l  

p i t s  were s imp ly  dug i n  t h e  genera l  v i c i n i t y  o f  t h e  tank be ing cleaned. The 

s ludge  was p laced i n  t h e  p i t s  and a l 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  lead. These 

p i t s  a re  spread throughout  t h e  tank farm, b u t  th rough t h e  years, most o f  t h e  

s i g n s  mark ing t h e  d i s p o s a l  areas have disappeared. Only two markers reniai i i  a t  

t h i s  t i m e  and sanples were c o l l e c t e d  a t  those two l o c a t i o n s .  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 b e l i e v e d  t o  be a  d i sposa l  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  C o n d i t i o n s  

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 t h e  Navy 

b u t  i t  i s  operated by a c o n t r a c t o r .  D isposa l  o f  tank sediments on t h e  s i t e  has 

been d i s c o n t i n u e d  as p r e v i o u s l y  mentioned and t h e r e  i s  no v i s i b l e  su r face  

ev idence o f  t h e  pas t  tank sediment d i sposa l  p r a c t i c e s .  The s i t e  i s  l o c a t e d  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 

c o u l d  escape t h e  s i t e  o n l y  b y  m i g r a t i o n  w i t h  the  groundwater f low.  
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When t h e  tanks  were i n s t a l l e d ,  groundwater  d r a i n s  were p laced  around each 

t a n k .  These were i n d i v i d u a l l y  va l ved  and p i p e d  t o  a  common d r a i n .  T h i s  d r a i n  

was l a t e r  extended t o  t h e  west where an o i l  s e p a r a t o r  i s  p r o v i d e d  t o  remove o i l  

i f  p resen t  b e f o r e  r e l e a s e  o f  t h e  water  t o  Nar raganse t t  Bay. Th i s  d r a i n  was 

u t i l i z e d  t o  o b t a i n  a  groundwater  sample f o r  a n a l y s i s  i n  t h e  v e r i f i c a t i o n  s tep .  

The M e l v i l l e  P u b l i c  F i s h i n g  Area i s  an impoundment l o c a t e d  immedia te ly  n o r t h  

o f  Tank Farm One (see F i g u r e  No. 8 ) .  I n  1981 an i n v e s t i g a t i o n  was conducted by 

t h e  U.S. Army Env i ronmenta l  Hygiene Agency conce rn ing  a  comp la in t  o f  o i l  

d i s c h a r g e  t o  t h e  M e l v i l l e  P u b l i c  F i s h i n g  Area. As p a r t  o f  t h i s  i n v e s t i g a t i o n , . a  

s h a l l o w  w e l l  was i n s t a l l e d  near t h e  M e l v i l l e  P u b l i c  F i s h i n g  Area f o r  t h e  purpose 

o f  o b s e r v i n g  groundwater  c o n d i t i o n s .  Th i s  w e l l  was used f o r  c o l l e c t i o n  o f  

groundwater  sanples i n  t h e  v e r i f i c a t i o n  s tep .  There was no v i s i b l e  ev idence o f  

o i l  p o l l u t i o n  i n  t h e  r e s e r v o i r  a t  t h e  t i m e  o f  sample c o l l e c t i o n  i n  t h e  

v e r i f i c a t i o n  s tep .  

The U.S. Army r e p o r t  on t h e  o i l  s p i l l  c o m p l a i n t  concluded t h a t  t h e  pe t ro leum 

hydrocarbon m a t e r i a l  d i scove red  on t h e  M e l v i l l e  P u b l i c  F i s h i n g  Area was no t  due 

t o  leakage i n  t h e  p i p e l i n e s  o r  t h e  tanks  o f  t h e  tank  farm. 

3. Hyd rogeo log i ca l  Data 
~ -- 

The genera l  h y d r o l o g y  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 i s c u s s i o n  summarizes t h e  background h y d r o g e o l o g i c a l  d a t a  con ta ined  i n  

t h e  IAS as w e l l  as t h a t  p resented i n  t h e  more s i t e  s p e c i f i c  s t u d y  conducted by  

t h e  U.S. Army Env i ronmenta l  Hygiene agency i n  response t o  t h e  r e p o r t e d  o i l  s p i l l  

i n  1981 and m o n i t o r i n g  w e l l s  i n s t a l l 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 .  

The IAS r e p o r t e d  t h a t  p o r t i o n s  o f  t h e  tank  f a r m  d r a i n  nor thward  i n t o  t h e  

M e l v i l l e  P u b l i c  F i s h i n g  Area, w i t h  o t h e r  areas d r a i n i n g  toward  Nar raganse t t  Bay. 
. , 

The U.S. Army r e p o r t ,  however, i n d i c a t e d  t h a t  t h e  genera l  groundwater  movement 

i s  i n  a  n o r t h w e s t e r l y  d i r e c t i o n  which i s  one o f  t h e  reasons t h e y  concluded t h a t  
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t h e  ex i s t ing  tanks could not have caused the  contamination of the  Public Fishing 

Area. 

Of even greater  s igni f icance  t o  t h i s  confirmation study i s  the complex 

geology of the  area at  the Tank Farm One area. The U.S. Army repor t  describes 

t h i s  geology in considerable d e t a i l .  

The major formation underlying the area i s  the Pennsylvanian aged, 

nonmarine, sedimentary formation ca l led  the Rhode Island Formation. I t  

under l ies  the  e n t i r e  region occupied by Narragansett Bay and forms part  of a 

l a rge  syncline which plunges to  the south. .In the v i c i n i t y  of Tank Farm One, 

t h e  outcrops and near-surface members are composed of gray to  black thin-bedded 

sha le  with a few outcrops of thick-bedded graywackes located in t h e  eastern 

sec t ion .  All rock layers  observed are heavily fractured and jointed with many 

small displacement normal f a u l t s  whose s t r i k e  i s  a t  approximate r igh t  angles to  

syncl inal  s t r i k e .  

Th?re are nitmeroils f r a c t u r e s ,  j o i n t s  and f a u l t s  in the  subsurface. This 

f r ac tu r ing  i s  so intense 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 transected the area. Likewise, the f rac tur ing  and other complexities 

make i t  impossible t o  r e l i a b l y  in t e rp re t  subsurface data obtained from Dorings, 

excavations or monitoring wells.  

Two new monitoring wells were in s t a l l ed  to evaluate the p o s s i b i l i t y  tha t  the 

o i l y  waste deposi ts  are a f fec t ing  gro~indwater qual i ty .  These wells were 

i n s t a l l e d  where shown on Figure 10 and pert inent  rrell data are present in Table 

25. The we1 1s are downgradient of the  fuel tanks and o i l y  waste deposits.  The 

groundwater elevat ions at the two monitoring wells are shown in Table 2 6 -  In 

general ,  the  groundwater l eve l s  are  three t o  four f e e t  below the ground surface 

and with a s ign i f i can t  gradient toward t h e  Bay. 



MONITORING WELLS 

SITE NO. 07 - TANK FARM ONE 

S t a t i o n  S t a t i o n  
No. 06 No. 07 

L o c a t i o n  (See E x h i b i t  B) Downgradient Downgradient 
o f  b u r i e d  o f  b u r i e d  

o i l y  d e p o s i t s  o i l y  d e p o s i t s  

Wel l  depth  ( f e e t )  45.0 30.0 

E l e v a t i o n s  (MLW) : 

Ground s u r f  ace 27.0 

Top o f  w e l l  c a s i n g  27.08 

Top o f  p r o t e c t i v e  c a s i n g  27.55 

Bot tom o f  w e l l  ( - )18.8 

Lengths ( f e e t ) :  

Casing 

Screen 



TABLE 26 

D a t e  - 

9-13-84 

9-13-84 

11-21-84 

11-21-84 

12-17-54 

12-17-84 

1-07-85 

1-07-85 

1-28-85 

1-28-85 

OBSERVED WATER LEVELS I N  M O N I T O R I N G  WELLS 
SITE NO, 7 - TANK n i i ~ ~  - 

Groundwater  E l e v a t i o n  (MLW) 
S t a t i o n  S t a t i o n  

Time -- 
10: 30 A14 

1:30 PM 

7:30 AM 

7:55 AM 

7:45 AM 

8:30 AM 

9:10 AM 

l0:15 AM 

10 : 10 A N  

10:25 AM 

Ground s u r f a c e  e l e v a t i o n  
B o t t o m  o f  w e l l  e l e v a t i o n  

T i d e  No. 06 - 
High O.OX 

Ebb 

Ebb 23.6 

Ebb 

Low 24.0 

Low 

H i g h  24.3 

Ebb 

F l o o d  

F l o o d  24.0 

No. 07 C\ 

"These wa te r  l e v e l  o b s e r v a t i o n s  were made on t h e  day  o f  d r i l l i n g ;  t h e  
g r e a t  d i f f e r e n c e  f r o m  t h e  o t h e r  o b s e r v a t i o n s  i s  due t o  t h e  v e r y  s l o w  
r e c o v e r y  r a t e s  o f  t h e s e  w e l l s .  



4. Tank Farm One Samples - Verif icat ion Step 

The samples col lected in the ve r i f i ca t ion  s t ep  at  Tank Farm One ( S i t e  No. 

07) are  l i s t e d  in Table 27. The locat ions of the  sample co l lec t ion  points are  

shown on Figure Nos. 8 and 9. The principal areas of i n t e r e s t  fo r  purposes of 

t h e  sampling program in the  ve r i f i ca t ion  s t ep  were: 

a. The groundwater at  the s i t e .  

b. The s o i l s  on the s i t e .  

The groundwater samples were col lected at  two s t a t i o n s  (Nos. 03 and 04)  

under both wet and dry weather conditions. One pa i r  of the samples was from a  

groundwater observation well (S ta t ion  No. 03) near the Melville Public Fishing 

Area north of Tank Farm One. The other pa i r  was from a  bypass around an o i l  - 
water separator  (S ta t ion  No. 04) on a  system which drains groundwater from 

around the  s torage tanks a t  Tank Farm One. 

The s o i l  samples were col lected from a  depth of three  f e e t  a t  three 

locat ions (S ta t ion  Nos. 01, 02 and 05) where sludges from s torage  tanks hdd  been 

disposed of in p i t s  and covered. The three  samples were composited in the  

1  aboratory prior  t o  examination. 







NO. - STA - 

TABLE 27 
SAMPLES COLLECTTD - VERIFICATION STEP -- 

SITE NO. 07 - TANK FARM ONE 

TYPE TIME ANAL 

Groundwater-Dry Weather 
Groundwater-Dry Weather 
Groundwater-Dry Weather 
Groundwater-Dry Weather 
t i roundwater-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 

- 

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:OO 
8: 15 

YSIS 

BTX 
PBHC* 
Lead 
BTX 
PBHC 
Lead 

BTX 
PBHC 
Lead 
BTX 
PBHC 
Lead 

** 
** 
** 

*Petro leum Based Hydrocarbons. 

**Samples ana lyzed f o r  l e a d  and o i l  and grease. 



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  the  Tank Farm One s i t e  are summarized i n  Tab le  27 

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  27 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 

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  Tab le  28 f o r  

t h e  s o i l  samples and i n  Tab le  29 f o r  t h e  groundwater 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 a l l  samples c o l l e c t e d  i n d i c a t e  t h e  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. Th is  

judgment i s  based on t h e  magnitude o f  t h e  o i l  and grease c o n c e n t r a t i o n s  i n  s o i l  

samples and t h e  BTX concen t ra t i ons  i n  groundwater samples. A l though some l e a d  

was found i n  t h e  s o i l  samples, t h e  concen t ra t i ons  were r e l a t i v e l y  low and no 

l e a d  was found i n  groundwater. The concen t ra t i ons  o f  BTX and pet ro leum based 

hydrocarbons i n  t h e  groundwater samples were h igh;  UTX con tamina t 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 gaso l ine.  

7. L o c a t i o n  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  con f i rms  t h e  presence o f  o i l  and grease and depos i t s  a t  

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 a n a l y s i s  o f  groundwater samples a t  S t a t i o n  No. 04 c o n f i r m s  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  b u r i e d  

s t o r a g e  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 l s o  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  

l e v e l s  o f  BTX i n  groundwater. However, t h e  hyd rogeo log ica l  d a t a  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  sampl ing p o i n t  do no t  o r i g i n a t e  f rom Tank Farm One. 



Parameter 

Lead 

O i  l and Grease 

TABLE 28 
SUMMARY OF SOIL SAMPLE ANALYTICAL DATA 

SITE NO. 07 - TANK FARM ONE (NOV., 1983) 
( A l l  r e s u l t s  i n  pprn - d r y  we igh t  b a s i s )  

S t a t i o n  Numbers 
0 1  - 02 - 05 - 

TABLE 29 
SUMMARY OF GROUNDWATER-LE ANALYTICAL DATA 

S I T E  NO. 07 - TAN- (NOV., 1983) 
( A l l  r e s u l t s  i n  ppb ( u g / l )  except  as no ted )  

S t a t i o n  Numbers 
03  04 03 0T'- 
Dry Dr y Wet Wet 

Parameter Weather Weather Weather Weather 

Benzene 

To luene 

Xyl enes 

Lead (40 <40 <4O (40 

Pe t ro leum Based 
Hydrocarbons (ppm) 



8. Tank Farm One 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 tep a t  Tank Farm One ( S i t e  

No. 07) a re  l i s t e d  i n  Tab le  30. The general  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 i g u r e  Nos. 10 and 11. 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 s  

o f  t h e  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  s tep  

were: 

a. The groundwater a t  the  s i t e .  

b. The s o i l s  on t h e  s i t e .  

c. A  comparison o f  t h e  v o l a t i l e  o rgan ics  i n  t h e  s o i l  and groundwater. 

d. A comparison o f  t h e  i n f l u e n t  and e f f l u e n t  q u a l i t y  o f  t h e  o i l - w a t e r  
separa to r .  

The s o i l  samples were c o l l e c t e d  f rom a  depth o f  t h r e e  f e e t  a t  t h r e e  

l o c a t i o n s  ( S t a t i o n  Nos. 01, 02 and 05) where sludges f rom s t o r a g e  tanks  had been 

d isposed o f  i n  p i t s  and covered. 

M o n i t o r i n g  w e l l s  ( S t a t i o n s  06 and 07) were i n s t a l l e d  as summarized i n  Table 

2 5 .  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  comparing t h e  v o l a t i l e  

o r g a n i c  c h a r a c t e r i s t i c s  o f  t h e  groundwater w i t h  t h a t  o f  t h e  s o i l  samples. The 

w e l l s  were cons t ruc ted  as descr ibed i n  Sect ion E. A t  S t a t i o n  04, samples o f  

groundwater were ob ta ined  f rom a  groundwater c o l l e c t i o n  system d r a i n i n g  t h e  drea 

o f  f u e l  tank Nos. 13 t o  18. This groundwater n o r m z l l y  d ischarges through an 

o i l  -water separator  t o  Narraganset t  Bay. The separator  was by-passed f o r  15 

minutes  b e f o r e  sampl ing a t  S t a t i o n  04. The o i l - w a t e r  separa to r  e f f l u e n t  was 

sampled a t  S t a t i o n  08. 
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TABLE 30 
SAMPLES COLLECTED - CHARACTERIZATION STEP 

S I T E  NO. 07 - TANK FARM ONE -- 

ST A - TYPE - TIME - 
9-12-84 

NO. - ANALYSIS FOR 

02 Soi 1 
0 2  Soi 1 
0 1  Soi 1 
01 Soi 1 
05 Soi 1 

05 Soi 1 2:45 

PBHC *** 
PBHC *** 
PBHC 

07 Groundwater 
07 Groundwater 
06 Groundwater 
06 Groundwater 8:55 
08 O i l - w a t e r  Separator  E f f l u e n t  9:15 

O i l - w a t e r  Separator  E f f l u e n t  
Groundwater 
Groundwater 

*** 
PBHC *** 

Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 

PBHC *** 
*** 

PBHC *** 

Groundwater 
O i  1 -water Separator  Ef'f 1 uent 
O i  1 -water Separator  E f f  l uent 
O i  1-water Separator  EF f luen t  

Groundwater 

*** 
PBHC *** 
*** 

PBHC 

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 a n a l y s 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 
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NO. - 

0661 
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 I d )  
SAMPLES COLLECTED - CHARACTERIZATION STEP 

SITE NO. 07 - TANK FARM ONE 

TYPE - TIME ANALYSIS FOR 

1-07-85 

Groundwater 
Groundwater 
Groundwater 
Groundwater 
Groundwater 

- .  Groundwater 
08 O i l - w a t e r  sepa ra to r  e f f l u e n t  
08 O i  1 -water  sepa ra to r  e f f l u e n t  
08 O i l  -water  sepa ra to r  e f f l u e n t  
04 Groundwater 

04  Groundwater 
04 Groundwater 

08 O i  1 -water  sepa ra to r  e f f l u e n t  
08 O i  1-water  sepa ra to r  e f f  1 uent  
08 O i  1 -water  sepa ra to r  e f f l u e n t  
08 O i l - w a t e r  sepa ra to r  e f f l u e n t  
04 Groundwater 

04 Groundwater 
04 Groundwater 
04 Groundwater 
07 Groundwater 
07 Groundwater 

07 Groundwater 
07 Groundwater 
06 Groundwater 
06 Groundwater 
06 Groundwater 

06 Groundwater 

11:OO AM PBHC 
11:00 AM *x* 
11:OO AM *** 
11:20 AM PBHC 
11:20 AM x** 

*** 
PBHC *** 
*** 
PBHC 

*** 
*** 

PUHC *** 
*** 
*** 
PBHC 

*** 
*** 
*** 
PBHC *** 
*** 
*XX 

PBHC *** 
*** 
*** 

* 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 a n a l y s 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 
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9. Analytical Data on Samples Collected - Characterization Step 

The samples col lected at  the Tank Farm One s i t e  were analyzed fo r  the 

paranieters indicated in Table 30 and the de ta i led  laboratory reports  on the  

analyses are  included i n  Appendix C .  A summary of these  r e s u l t s  i s  presented in 

Table 31 f o r  the gas chromatographic scans on so i l  samples, qroundwater samples, 

and oil-water separator  e f f luent  samples. Table 32 presents  a summary of PBtlC 

and BTX analyses on groundwater samples and oi 1 -water separator e f f luen t  

samples. 

10. Evaluation of Avail able Data - Characterization Step 

The analy t ica l  da ta  on a l l  samples col lected in the  ve r i f i ca t ion  s tep  

indicated the presence of o i l  or gasoline contaminants in the  so i l  and 

groundwater at Tank Farm One. This was based on the o i l  and grease 

concentrations in s o i l  samples and the BTX concentrations in groundwater 

samples. Although some lead was found in the so i l  samples, the  concentrations 

were r e l a t i v e l y  low and no lead was found in groundwater. 

To fu r the r  evaluate  the  s i t e ,  samples of so i l  from old tank sediment burial  

locat ions (S ta t ions  Nos. 01, 02, and 05) were subjected to  chromatographic scans 

t o  e s t ab l i sh  the t y p e ( s )  of o i l  present.  These scans were compared with scans 

of a s e r i e s  of four groundwater samples about one inonth apart col lected from the 

groundwater drainage system (Sta t ion  No. 04) and the two monitoring wells. A 

s imi lar  s e r i e s  of samples was col lected from the  oil-water separator  e f f luen t  

(S ta t ion  No. 08) f o r  comparison with the inf luent  (S ta t ion  No. 04) .  Samples 

from Sta t ions  04, 06, 07, and 08 were also examined fo r  benzene, toluene,  and 

xylene (BTX), which i s  indica t ive  of the presence of l ight  petroleum products, 

5uch as gasoline. 

The r e s u l t s  indica te  tha t  the  pctroleuin products found in the s o i l s  from the 

old burial  locations are weathered materials  s imilar  to  No. 6 or  Bunker C fuel  
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TABLE 31 

SUMMARY OF GAS CHROMATOGRAPHIC SCANS OF SAMPLES 
OF -PARATOR L, N D E ~ ~ L U E N T  

SITE 07 - TANK FARM ONE (Sept., 1- 

S t a t i o n  
No. Sample o f  Date - Summary o f  Scan 

0 1  Soi 1 
0 2 Soi 1 
05 Soi 1 

9-12-84 A l l  samples con ta ined  a weathered 
9-12-84 pe t ro leum 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 con ta ined  a s e r i e s  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 gaso l i ne .  
1-28-85 The hydrocarbons p resen t  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  
p roduc t .  

08 O i  1 -water  sepa- 11-21-84 
r a t o r  e f f l u e n t  12-17-84 

08 Water separa to r  1-07-85 
e f f l u e n t  1-28-85 

0 6 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 

A l l  samples con ta ined  a s e r i e s  o f  
hydrocarbons w i t h  a p a t t e r n  
s i m i l a r  t o  weathered gasol  i ne .  
The hydrocarbons p resen t  were i n  
t h e  C8 t o  C13 range which 
i n d i c a t e  a weathered g a s o l i n e  
p roduc 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  
I! 

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  
,f ,I  I 

,I I! 

I, 

I n s u f f i c i e n t  l s v e l s  t o  f i n g e r p r i n t  
I I I, 

, 
8 ,  / I  



T A B L E  32 

St a t  i o n  
No. 

04 Groundwater 
( i n f l u e n t  
t o  o i l  -water 
separa to r  

08 O i l -wa te r  
separa to r  
e f f  1 uent  

06 Groundwater 
m o n i t o r i n g  
we1 1 

07 Groundwater 
m o n i t o r i n g  
we1 1 

Pet ro leum 
Hydrocarbons 

Date mg/l (ppm) - 
To1 uene 

u g l l  ( P P ~ )  

160 
190 
198 

65 



o i l .  The pet ro leum products  found i n  a l l  o the r  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 gaso l ine.  No evidence was found t o  

i n d i c a t e  t h a t  o i l  f rom p rev ious  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 p e t r o l e m - b a s e d  hydrocarbons and BTX p resen t  i n  t h e  

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

p e r f o r m i n g  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 m o n i t o r i n g  w e l l  ( S t a t i o n s  OG and 07).  

The f i n g e r p r i n t i n g  techn ique  was used p r i n c i p a l l y  .as a  comparat ive 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  techn ique has a  r e l a t i v e l y  h i g h  d e t e c t a b l e  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 " ,  i t  cannot be 

concluded t h a t  t h e r e  are no hydrocarbons present .  However, t h e  preponderance o f  

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  not  t h e  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 r i t i  r e l y  d i f f e r e n t .  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. 

A l 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  some 

contaminants,  a d e t e r m i n a t i o n  o f  whether o r  no t  these are coming f rom t h e  a c t i v e  

s to rage  tanks o r  o t h e r  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.  
- .: 

Wowever, i t  can be s t a t e d  t h a t  t h e  weathered g a s o l i n e  found i n  t h e  f i n g e r -  

p r i n t i n g  c o u l d  have come f rom a v i a t i o n  f u e l  l eaks  f rom t h e  e x i s t i n g  tanks  b u t  

c o n f i r m a t i o n  o f  t h i s  can o n l y  be reso lved  by  sampl ing o f  tank contents  f o r  

comparison. Furthermore,  t h e  presence o f  benzene i n  t h e  i n f l u e n t  t o  t h e  

o i l - w a t e r  separa to r  i n d i c a t e s  " r e c e n t N  con tamina t ion  because benzene tends t o  

break down r a t h e r  q u i c k l y .  F u r t h e r  i n v e s t i q a t i o n  i s  needed t o  determine whether 

o r  n o t  t h e  e x i s t i n g  tanks are, i n  f a c t ,  l e a k i n q .  

The water l e v e l s  i n  t h e  m o n i t o r i n q  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 not  a f f e c t e d  by  t i d a l  v a r i a t i o n s .  
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11. Recommendations 

The r e s u l t s  of the  s tudies  indica te  t h a t  some l i g h t  petroleum products have 

entered the  groundwater b u t  not from previous waste disposal prac t ices .  

Consequently, the s i t e  does not requi re  fu r the r  study, inves t iga t ion ,  or  

remedi a1 action under t h e  NACIP proqram. 



I .  FINDINGS AT SITE NO. 12 TANK FARM FOUR 

1. H i s t o r y  o f  Waste D i s p o s a l  

The h i s t o r y  of waste d i s p o s a l  a t  t h i s  s i t e  was t h o r o u g h l y  cove red  i n  t h e  

IAS. The f o l l o w i n g  d i s c u s s i o n  summarizes t h e  backqround i n f o r m a t i o n  c o n t a i n e d  

i n  t h e  IAS. 

T h i s  s i t e  has 1 2  c o n c r e t e  underground t a n k s ,  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 t a n k s  were used b y  t h e  Navy t o  s t o r e  No. 5 and No. 6  f u e l  o i l s .  

The l a t e s t  use  o f  some o f  t h e  t a n k s  was under  l e a s e  t o  a  p r i v a t e  c o n t r a c t o r  b u t  

t h e  t y p e s  o f  o i  1s s t o r e d  a r e  n o t  known. The use o f  t h e s e  t a n k s  was d i s c o n t i n u e d  

s e v e r a l  y e a r s  aqo, when t h e y  were emp t i ed  ( b u t  n o t  c l eaned )  and r e f i l l e d  w i t h  

wa te r .  

I J n t i l  t h e  mid -1970 '5 ,  t h e  b o t t o m  s l u d q e  was p e r i o d i c a l l y  removed and 

d i s p o s e d  o f  b y  b u r n i n q ;  however,  t h e r e  was some s u s p i c i o n  t h a t  t h e  c l e a n i n q s  

were d i sposed  o f  on t h e  ground i n  t h e  g e n e r a l  v i c i n i t y  o f  t h e  tank  b e i n g  

c leaned.  There  i s  no i n d i c a t i o n  on t h e  s i t e  as t o  s p e c i f i c a l l y  where t h e s e  

d e p o s i t s ,  i f  any, were made. 

2. E x i s t i n q  S i t e  C o n d i t i o n s  

The s i t e  i s  no l o n g e r  used as a  t a n k  fa rm.  The t a n k s  a re  f i l l e d ,  o r  

p a r t i a l l y  f i l l e d  w i t h  w a t e r  and/or  o i l  and a r e  r e p o r t e d  t o  c o n t a i n  any sed iments  

o r  o i l  r e s i d u e s  r e m a i n i n g  when t h e  t a n k s  were emp t i ed  upon d e a c t i v a t i o n  o f  t h e  

t a n k  farm. No f u r t h e r  was te  d i s p o s a l  a c t i v i t i e s  have t a k e n  p l a c e  s i n c e  

d e a c t i v a t i o n  and t h e r e  i s  no v i s i b l e  s u r f a c e  e v i d e n c e  o f  t h e  p a s t  t a ~ k  sed iment  

d i s p o s a l  p r a c t i c e s .  The s i t e  i s  l o c a t e d  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  r e l e a s e d  f r o m  b u r i e d  t a n k  seclimerits c o u l d  escape o n l y  b y  m i g r a t i o n  

w i t h  t h e  g roundwater  f l o w .  

Norman's Brook f l o w s  ac ross  t h e  sou thwes t  c o r n e r  o f  t h e  s i t e  j u s t  b e f o r e  

d i s c h a r g i n g  i n t o  N a r r a g a n s e t t  Bay. A swa le  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  w e s t e r l y  f r o m  t h e  v i c i n i t y  o f  'Tank No. Ill t o  Norman's Brook.  When t h i s  
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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 h e  r u n o f f  was 

seepage o u t  o f  t h e  ground i n  t h e  more s t e e p l y  s loped areas near t h e  swale. The 

n o r t h e r n  p a r t  of t h e  s i t e  d r a i n s  toward Narragansett  Bay but  not  v i a  Norman's 

Brook, 

3. Hydrogeolog i c a l  Data 

The genera l  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 i s c u s s i o n  summarizes the  background hydrogeolog ica l  d a t a  con ta ined  i n  

t h e  I A S  and inc ludes  d a t a  based on m o n i t o r i n g  w e l l s  i n s t a l l 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 o i l  sampling and o the r  observat ions made d u r i n g  t h e  v e r i f i c a t i o n  s tep  

sampl ing 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  f e e t ,  and based on su r face  grades i t  appeared t h a t  t h e  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. However, as shown 

on Tab le  33 and F i g u r e  12, two new 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  d u r i n g  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  t h e  p o s s i b i l i t y  t h a t  prev ious waste d i sposa l  

p r a c t i c e s  might  be a f f e c t i n g  groundwater q u a l i t y .  These w e l l s  are l o c a t e d  

downgradient  o f  the  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 l e v a t i o n s  a t  t h e  two m o n i t o r i n g  w e l l s  are shown i n  Tab le  34. These 
- 

show groundwater l e v e l s  a t  depths o f  5-15 f e e t  and a  g r a d i e n t  toward t h e  south  

i n d i c a t i n g  t h a t  groundwater movement i s  toward Norman's Brook and t h e  Bay. 

There was no evidence o f  any d i r e c t  leachate  discharges i n t o  t h e  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 h e  area are upgrad ient  

f rom t h e  s i t e  and beyond i t s  i n f l u e n c e .  



TABLE 33 

MONITORING WELLS 

SITE NO. 12 - TANK FARM FOUR - 

Location (See Exh ibit B) 

Well depth (feet) 

Elevations (MLW): 

Station 
No. 10 

Station 
No. 11 -- 

Downgradient Downgradient 
of oil tanks of oi 1 tanks 

Ground surf ace 20.8 18.8 

Top of well casing 22.07 19.63 

Top of protective casing 22.32 20.44 

Bottom of well ( - 1  4.2 (-)12.4 

Lengths (feet): 

Casing 

Screen 



TABLE 34 

Date - 
9-12-84 

9-12-84 

11-20-84 

11-20-84 

12-17-84 

12-17-84 

1-07-85 

1-07-85 

1-28-85 

1-28-85 

OBSERVED WATER LEVELS IN MONITORING WELLS 
S I T E  NO. 1 2  - TANK tAKM FOUR 

Time - 
2:30 PM 

4:00 PM 

4:05 PM 

4:12 PM 

2:30 PM 

2:50 PM 

2:00 PM 

2:25 PM 

3:15 PM 

3:25 PM 

Ground s u r f a c e  e l e v a t i o n  
Bot tom o f  w e l l  e l e v a t i o n  

T ide  - 

Low 

Low 

High 

High 

H igh 

High 

Low 

Low 

Ebb 

Ebb 

Groundwater E l e v a t i o n  (MLW) 
P 

No. 10 No. 11 -- 

9.8 

4.1 

11.6 



4. Tank Farm Four 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  Tank Farm Four ( S i t e  No. 

12)  a r e  l i s t e d  i n  Tab le  35. The 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. 12. 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  v e r i f i c a t i o n  s tep  were: 

a. Groundwater a t  t h e  s i t e .  

b. The s o i l s  on t h e  s i t e .  

There were no r e a d i l y  a v a i l a b l e  ground water  o b s e r v a t i o n  p o i n t s  o r  sample 

p o i n t s  on o r  near t h e  s i t e .  However, t h e  sample o f  s u r f a c e  water c o l l e c t e d  f rom 

a  swale ( S t a t i o n  No. 09) seve ra l  hours a f t e r  p e r i o d  o f  r a i n f a l l  may be 

cons ide red  t o  be r e p r e s e n t a t i v e  o f  sha l l ow  groundwater s i n c e  most o f  t h e  

c o n t r i b u t o r y  f l ow  was observed t o  be seepage ou t  o f  t h e  ground r a t h e r  than  

ove r1  and r u n o f f .  

The s o i l  samples were c o l l e c t e d  f rom a  depth o f  t h r e e  f e e t  at  s i x  l o c a t i o n s  

( S t a t i o n  Nos. 0 1  t o  06) where s ludges f rom s to rage  tanks  were suspected t o  have 

been disposed o f  i n  p i t s  and covered. The s i x  s o i l  samples were composited i n  

t h e  1 abo ra to ry  p r i o r  t o  examinat ion.  



LEGEND 

SEDIMENT 

a SURFACE WATER 

@ SOIL 
NOTE : 

THE SURFACE WATER AT STATION 09 
WAS ACTUALLY GROUNDWATER SEEWGE 
IN WET WEATHER, 



NO. - ST A - 

8710 07 

TABLE 35 
SAMPLES COLLEC1-FD - 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. 
Su r face  Water-Wet Weather 3: 10 
Su r face  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 

*Sample n o t  analyzed i n  t h e  v e r i f i c a t i o n  stage.  

**Petroleum Based Hydrocarbons 

?Samples were camposi ted i n t o  one sample and analyzed f o r  l ead  and 
o i l  and grease 

TAtlLE 36 
SUMMARY OF SURFACE WATER, SOIL AND SEDIMENT SAMPLE ANALYTICAL DATA 

SITE NO. i 2  - TANK FARM FOUR J NOYTTRR~Y~~)-- 

Parameter - 

S t a t i o n  Numbers and Sample Types 
0 1  t o  06 
Composite 09 09 

S o i l  Sample Sediment Sur f  ace Water 

Lead 3.25 ppm (0.5 ppm <0.04 mg/ l  

Pet ro leum Based t lydrocarbons * 478 ppm 3.6 mg/ l  

O i l  and Grease 216 ppm 

*No a n a l y s i s  per formed 



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  Tank Farm Four S i t e  are summarized i n  Table 35 

as p r e v i o u s l y  d iscussed,  The analyses were conducted f o 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 t h e  analyses are 

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  p resented i n  Table 36, 

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  t h e r e  i s  o i l  and 

grease con tamina t ion  i n  t h e  s o i l  and some pet ro leum based hydrocarbon 

con tamina t ion  i n  sediments i n  a  wet weather brook on t h e  south  s i d e  o f  t h e  s i t e .  

There was a  low l e v e l  o f  pe t ro leum based hydrocarbon con tamina t ion  i n  t h e  r u n o f f  

i n  t h i s  brook. 

7. L o c a t i o n  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  d a t a  i n d i c a t e  t h a t  one o r  more o f  t h e  s o i l  samples ( S t a t i o n  

Nos. 01 t o  06) i s  h i g h  i n  o i l  and grease and t h a t  some pet ro leum based 

hydrocarbons may be escap ing v i a  s u r f a c e  r u n o f f .  The sources o f  these 

contaminants  c o u l d  be e i t h e r  o f  t h e  f o l l o w i n g :  

- Undef ined l o c a t i o n s  o f  b u r i a l  o r  dumping areas f o r  tank  bot tom 
sediments, 

- Leakage f r o m  t a n k s  numbered 37 t o  48 which  were emptied b u t  n o t  c leaned 
when taken ou t  o f  se rv i ce .  

8 .  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  at  Tank Farm Four ( S i t e  

No. 12 )  are  l i s t e d  i n  Tab le  37. The genera l  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 i g u r e  No. 13. 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 s  o f  t h e  

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  ourposes o f  t h e  sdmpl inq program 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  were: 

a. Groundwater at  t h e  s i t e .  

b. The c h a r a c t e r i s t i c s  o f  t h e  water i n  t h e  i n a c t i v e  o i l  s to rage  tanks.  
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@ GROUNDWATER 

TANK SAMPLE 

GRAPHIC %ALE 



NO. - 

2979 
2980 
2981 
2982 
2983 

2984 
2985 
2986 
2987 
2988 

2989 
2990 

6825 
6827 
6828 
6829 

6846 
6847 
6848 
6849 

0676 
7 
8 
9 

7027 
8 
9 
30 

NOTE: 

STA - 

13 
13 
15 
15 
12 

12 
14 
14 
16 
16 

17 
17 

10 
10 
11 
11 

10 
10 
11 
11 

10 
10 
11 
11 

10 
10 
11 
11 

TABLE 37 
SAMPLES COLLECTED - ERIZATION 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 - 
9-12-84 

9:00 AM 
9:05 
9:45 
9:50 
10 : 00 

10:05 
10: 30 
10: 35 
11:OO 
11:05 

11:30 
11:35 

11-20-84 

5:00 PM 
5:OO 
4:40 
4: 40 

12-17-84 

3:25 PM 
3:25 
4:25 
4: 25 

01-07-85 

3:05 PM 
3:05 PM 
4:50 PM 
4:50 PM 

01-28-85 

4:00 PM 
4:00 PM 
5:00 PM 
5:00 PM 

All water samples were c o l l e c t e d  a t  the  bottom of the  tank.  

ANALYSIS FOR 

Patic 
Lead 
PBtlC 
Lead 

PBHC 
Lead 
PEHC 
Lead 

PBHC 
Lead 
PBHC 
Lead 

PBtlC 
Lead 
PEiiC 
Lead 

* Lead, petroleum based hydrocarbons,  pH, t o t a l  suspended s o l i d s ,  BOD, arniionia 
( t h e  two b o t t l e s  from each tank were mixed t o g e t h e r  be fo re  a n a l y s i s )  
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Samples o f  water were c o l l e c t e d  f rom t h e  bot tom of s i x  o f  t h e  12 i n a c t i v e  

o i l  s to rage  tanks ( S t a t i o n s  12 t o  17); t ank  Nos. 37, 38, 39, 45, 46, and 47 were 

sampled. The purpose o f  t h e  sampling wds t o  determine t h e  c h a r a c t e r i s t i c s  o f  

t h e  water f o r  e v a l u a t i o n  o f  methods o f  d i sposa l  when o i l  i s  removed f rom t h e  

tanks.  

M o n i t o r i n g  w e l l s  ( S t a t i o n s  10 and 11) were i n s t a l l e d  as summarized i n  Tab le  

33. These w e l l s  were i n s t a l l e d  t o  determine i f  prev ious d i sposa l  o f  tank 

c l e a n i n g s  by  on s i t e  b u r i a l  i s  a f f e c t i n g  groundwater q u a l i t y .  

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  Tank Farm Four S i t e  were analyzed f o r  t h e  

parameters i n d i c a t e d  i n  Table 37 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  on groundwater 

i s  presented i n  Tab le  38 and f o r  water i n  t h e  o i l  tanks i n  Table 39. 

10. E v a l u a t i o n  o f  A v a i l a b l e  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  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  some 

petroleum-based hydrocarbon con tamina t ion  i n  t h e  groundwater. No s i g n i f i c a n t  

concen t ra t i ons  o f  lead were found. Since t h e  d i r e c t i o n  o f  groundwater moveoient 

i s  toward Norman's Brook and t h e  Bay, no water supp l ies  cou ld  be a f fec ted by  

t h i s  contaminat ion and any impact o r  b e n e f i c i a l  uses o f  t h e  groundwater o r  t h e  

Bay would be p r a c t i c a l l y  non-detectable.  

The p o l l u t a n t s  found i n  t h e  bot tom water o f  t h e  o i l  s to rage  tanks are such 

t h a t  t h e  waters cou ld  be d ischarged t o  a  s a n i t a r y  sewer d u r i n g  o i l  removal 

o p e r a t i o n s  i f  necessary. A temporary o i l - w a t e r  separator  would be d e s i r a b l e  t o  

avo id  the  p o s s i b i l i t y  o f  a  d ischarge o f  o i l  t o  t h e  sewer system. The water 

l e v e l s  i n  t h e  m o n i t o r i n g  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  v a r i a t i o n s .  
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TABLE 38 

SUMMARY OF ANALYTICAL DATA ON SAMPLES OF GROUNDWATER 
S T t  NO. 12 - TANK tARM FOUR (Nov., 1984 t o  Jan., 1985) 

S t  a t  i on Lead Petroleum-based 
No. - Date - m d l  ( P P ~ )  - Hydrocarbons m g l l  (pprn) 

TABLE 39 

SUMMARY OF ANALYTICAL DATA ON SAMPLES OF BOTTOM WATER 
FROM INACTIVE OIL STRAGE TANKS 

SITE NO. 12 - TANK FARM FOUR (Sept . ,  1984) 

( A l l  r e s u l t s  i n  m g l l )  

B iochemica l  Petro leum- 
Tank S t a t i o n  Tot  a1 Amrnoni a- Oxygen Demand Based 

No. No. - pH - Lead Suspended S o l i d  N i t r o q e n  (5-day)  Hydrocarbons 



11. Location of Contaminant Sources and Actual/Potential Migration 

The only possible  contaminant sources are (1) t h e  old burial  locations for  

tank bottom cleaning, and ( 2 )  leaks from the  inac t ive  tanks. The r e s u l t s  of 

s tud ie s  at  Tank Farm Four p rac t i ca l ly  ru l e  out the old burial locat ions as 

contaminant sources. The more l i k e l y  source of PBHC in  the  groundwater i s  

leaking tanks but even t h i s  contamination i s  ininimal and has l i t t l e ,  i f  any, 

environmental impact. 

12.  Toxicity Data and Standards/Cri ter ia  f o r  Contaminants Found 

Petroleurn-based hydrocarbons were found in small amounts in the groundwater 

monitoring wells on the  west part  of the s i t e .  These materials  are undesirable 

in t h e  marine environment, in water suppl ies ,  and in the food chain but the 

s tud ie s  did not reveal s ign i f i can t  movement of these contaminants through the 

ground. There are no spec i f i c  standards or c r i t e r i a  fo r  petroleum-based hydro- 

carbons i n  water supplies or in  the food chain. Toxicity data fo r  PBHCs was 

presented in Section J of the ve r i f i ca t ion  s t e p  report .  Specific t o x i c i t y  data  

i s  re la ted  pr inc ipa l ly  t o  water qual i ty ;  the  more important c r i t e r i a  r e l a t ing  to 

PBHC a re  repeated here. 

I t  has been estimated tha t  between 5 and 10 mil l ion metric tons of o i l  enter  

t h e  marine environment annually (Blumer., 1970). A inajor d i f f i c u l t y  encountered 

i n  the  s e t t i n g  of c r i t e r i a  for  petroleum products i s  t ha t  these are not 

d e f i n i t i v e  chemical ca tegor ies ,  b u t  include thousands of organic compounds with 

varying physical,  chemical, and toxicological propert ies .  They may be v o l a t i l e  

or  nonvolat i le ,  so luble  or insoluble,  pe r s i s t en t  or e a s i l y  degraded. 

Field and laboratory evidence has demonstrated both acute le thal  t o x i c i t y  

and long term sublethal t o x i c i t y  of o i l s  t o  aquatic organisms. Events such as 

the  Tampico Maru wreck of 1957 in Daja, Cal i f . ,  (Diaz-Piferrer ,  1962), and the 



No. 2 fue l  o i l  s p i l l  in West Falmouth, Mass,, in 1969 (Hampson and Sanders, 

l969) ,  both of which caused immediate death to  a  wide va r i e ty  of organisms, are 

i l l u s t r a t i v e  of the le tha l  t o x i c i t y  t ha t  may be a t t r i bu ted  to o i l  po l lu t ion .  

Because of the wide range of compounds included in the category of o i l ,  i t  

i s  impossible t o  e s t ab l i sh  meaningful 96-hour LC50 values for  o i l  and grease 

without specifying the  product involved. However, the data  show t h a t  the most 

suscep t ib l e  category of organisms, the marine larvae,  appear t o  be in to l e ran t  of 

petroleum po l lu t an t s ,  p a r t i c u l a r l y  the water soluble  compounds, a t  

concentrat ions as low as 0.1 mg/l. 

The long term sublethal  e f f e c t s  of o i l  pol lut ion include in te r fe rences  with 

c e l l u l a r  and physiological processes such as feeding and reproduction and do not 

lead t o  immediate death of t he  organism. Disruption of such behavior apparently 

can r e s u l t  from petroleum product concentrations as low as 10 t o  100 ug/ l .  

Bioaccumulation of petroleum products presents two e spec i a l ly  important 

public heal th  problems: (1) the  t a i n t i n g  of ed ib le ,  aquatic species ,  and ( 2 )  

t h e  p o s s i b i l t y  of ed ib le  marine organisms incorporating in t h e i r  t i s sues  the 

high boi l ing ,  carcinogenic polycyclic aromatics. Nelson-Smith (1971) reported 

t h a t  0.01 mgll of crude o i l  caused t a i n t i n g  in oysters .  Moore, e t  a l .  (1973) ~. 

reported t h a t  concentrat ions as low as 1 t o  10 ugll  could lead to t a i n t i n g  

within very short  periods of time. I t  has been shown t h a t  chemicals responsible  

f o r  cancer in animals and man (such as 3,4-benzopyrene) occur in crude o i l  

(Blumer, 1970). I t  has a l so  been shown t h a t  marine organisms are capable of 

incorporat.ing p o t e n t i a l l y  carcinogenic compounds in to  t h e i r  body f a t  where the 

compounds remain unchanged (51 umer, 1970). 

Oil po l lu t an t s  may also become incorporated in to  sediments. There i s  

evidence tha t  once t h i s  occurs in t he  sediments below the aerobic surface layer ,  



pet ro leum o i  1  can remain unchanged and t o x i c  f o r  l ong  p re iods ,  s ince  i t s  r a t e  o f  

b a c t e r i a l  degradat ion i s  slow. For example, Blumer (1970) r e p o r t e d  t h a t  No. 2 

f u e l  o i l  i n c o r p o r a t e d  i n t o  t h e  sediments a f t e r  t h e  West Falmouth s p i l l  p e r s i s t e d  

f o r  over a  year, and even began spreading i n  t h e  f o r ~ n  o f  o i l - l a d e n  sediments t o  

more d i s t a n t  areas t h a t  had remained u n p o l l u t e d  immedia te ly  a f t e r  t h e  s p i l l .  

The p e r s i s t e n c e  o f  unweathered o i l  w i t h i n  t h e  sediment cou ld  have a  l o n g  term 

e f f e c t  on the s t r u c t u r e  o f  t h e  b e n t h i c  community o r  cause the  demise o f  s p e c i f i c  

s e n s i t i v e  impor tan t  species.  Moore, e t  a l .  (1973) r e p o r t e d  concen t ra t i ons  o f  5 

mg/ l  f o r  the  carcinogen, 3,4-benzopyrene i n  mar ine sediments. 

Because o f  t h e  g rea t  v a r i a b i l i t y  i n  t h e  t o x i c  p r o p e r t i e s  o f  o i l ,  i t i s  

d i f f i c u l t  t o  e s t a b l i s h  a  numerical c r i t e r i o n  which would be a p p l i c a b l e  t o  a l l  

t ypes  o f  o i l .  Thus, f o r  a g i ven  d ischarge s i t u a t i o n ,  an upper a l l owab le  l i m i t  

o f  an i n d i v i d u a l  petrochemical  should be determined by  app ly ing  a  f a c t o r  of 0.01 

t o  t h e  lowest  cont inuous f l o w  96-hour LCg0 f o r  severa l  impor tan t  and 

s e n s i t i v e  r e s i d e n t  species. 

There i s  a  p a u c i t y  o f  t o x i c o l o g i c a l  da ta  on t h e  i n g e s t i o n  o f  t h e  components 

o f  r e f i n e r y  wastt.waters by humans o r  t e s t  animals. It i s  apparent t h a t  any 

t o l e r a b l e  h e a l t h  concen t ra t i ons  f o r  netro leurn-der ived substances f a r  exceed t h e  

l i m i t s  o f  t a s t e  and odor. Since petro leum d e r i v a t i v e s  become o r g a n o l e p t i c a l l y  

o b j e c t i o n a b l e  a t  concen t ra t i ons  f a r  below t h e  human ch ron ic  t o x i c i t y ,  i t  appears 

t h a t  hazdrds t o  humans w i l l  no t  a r i s e  f rom d r i n k i n g  o i l - p o l l u t e d  waters (Johns 

Hopkins U n i v e r s i t y ,  1956; Mckee and Wolf,  1963). O i l s  o f  animals o r  vegetab le  

o r i g i n  g e n e r a l l y  are non tox ic  t o  humans and aquat ic  l i f e .  

I n  view o f  t h e  problem o f  petro leum o i l  i n c o r p o r a t i o n  i n  sediments, i t s  

p e r s i s t e n c e  and chromic t o x i c i t y  p o t e n t i a l ,  and t h e  present  l a c k  o f  s u f f i c i e n t  

t o x i c i t y  da ta  t o  support  s p e c i f i c  c r i t e r i a ,  concen t ra t i ons  o f  o i l s  i n  sediments 

shou ld  no t  approach l e v e l s  t h a t  cause d e l e t e r i o u s  e f f e c t s  t o  impor tar i t  species 

1-13 



o r  t h e  bo t tom community as a  whole. 

13. Recommendat i o n s  

Based on t h e  d a t a  o b t a i n e d  t h e r e  i s  no ev idence t o  i n d i c a t e  t h a t  hazardous 

wastes a re  now o r  were i n  t h e  p a s t  s t o r e d  i n  t h e  tanks .  L i k e w i s e  t h e  d a t a  do 

n o t  i n d i c a t e  t h a t  any hazardous wastes were b u r i e d  on t h e  s i t e .  These 

c o n c l u s i o n s  a re  based on t h e  d e f i n i t i o n s  o f  hazaroud wastes i n  EPA 40 CFR 261. 

The S t a t e  o f  Rhode I s l a n d  Hazardous Waste Ru les  and R e g u l a t i o n s ,  however, cove r  

a  w ide r  range o f  m a t e r i a l s  and i t  i s  p o s s i b l e  t h e  S t a t e  DEM may cons ide r  t h e  

b u r i e d  m a t e r i a l s  t o  be hazardous wastes. I n  any case t h e  o n l y  contaminant  found 

i n  t h e  m o n i t o r i n g  w e l l s  was PBHC; t h i s  was found i n  r e l a t i v e l y  low 

c o n c e n t r a t i o n s  i n  t h e  groundwater  i n  an area h a v i n g  v e r y  l i t t l e  env i ronmenta l  

impact  s i n c e  t h e  groundwater  i s  n o t  used f o r  any purpose and moves d i r e c t l y  i n t o  

t h e  Bay. There fore ,  any d e c i s i o n  on remedia l  a c t i o n  f o r  Tank Farm Four would be 

based p r i m a r i l y  on c o n s i d e r a t i o n  o f  t h e  S t a t e  o f  Rhode I s l a n d  Regu la t i ons  f o r  

Underground Storage F a c i l i t i e s  Used f o r  Pet ro leum Products  and Hazardous 

M a t e r i a l s .  These r e g l ~ l a t i o n s  do n o t  a p p l y  t o  tanks  Osed f o r  s to rage  o f  No. 5 o r  

No. 6 f u e l  o i l ,  which was t h e  o n l y  use o f  these tanks  b y  t h e  Navy. However, i f  

i n  f a c t  a  p r i v a t e  c o n t r a c t o r  used these  tanks  f o r  l i g h t e r  f u e l s  such as d i e s e l  
- ~ 

o i l ,  t h e n  t h e  tanks  would be covered by  t h e  S t a t e  r e g u l a t i o n s .  F u r t h e r  

i n v e s t i g a t i o n s  a re  needed t o  r e s o l v e  whether o r  no t  t h e  tanks  do f a l l  under t h e  

S t a t e  underground tank  r e g u l a t i o n s .  T h i s  shou ld  i n c l u d e  a d d i t i o n a l  r e c o r d  

searches,  a d d i t i o n a l  samp l i nq  and complete i n v e n t o r y  o f  t h e  con ten ts  o f  a l l  

t anks  t o  (1) determine i f  t h e  tanks  do f a l l  under t h e  S t a t e  r e g u l a t i o n ,  ( 2 )  

de te rm ine  t h e  q u a n t i t i e s  o f  o i l  and water  t o  be r e c l a i m e d  and/or d isposed o f ,  

( 3 )  d e f i n e  a  remedia l  a c t i o n  program t o  empty t h e  tanks ,  c l e a n  t h e  tanks  and 

i n s p e c t  t h e  tanks  f o r  d e f e c t s ,  and ( 4 )  e s t a b l i s h  t h e  e x t e n t  o f  groundwater 
, 

c o n t a m i n a t i o n  i f  t h e  tank  i n s p e c t i o n  i n d i c a t e s  t h a t  leaks  may have occur red.  
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These s t u d i e s  should be coord ina ted  w i t h  t h e  Rhode I s l a n d  OEM t o  i n s u r e  

p roper  compliance w i t h  S t a t e  r e g u l a t i o n s  and t o  r e s o l v e  any p o t e n t i a l  

d i f f e r e n c e s  i n  i n t e r p r e t a t i o n s  o f  t h e  r e g u l a t i o n s .  I f  i t  i s  found t h a t  d i e s e l  

f u e l ,  f o r  example, was s t o r e d  i n  any o f  these tanks,  then t h e  tanks would be 

s u b j e c t  t o  t h e  p r o v i s i o n s  o f  t h e  Rhode I s l a n d  underground tank r e g u l a t i o n .  

Some of t h e  p r o v i s i o n s  o f  these r e g u l a t i o n s  are not  p o s s i b l e  t o  comply w i t h  

f o r  tanks such as these a t  Tank Farm Four, For example, permanent c l o s u r e  o f  

t h e  tanks a l lows e i t h e r :  

(1) Removal - c l e a n i n g  and removal o f  tanks w i t h  i n s p e c t i o n  o f  su r round ing  

and/or u n d e r l y i n g  s o i l  f o r  evidence o f  leakage, o r  

( 2 )  C losure  i n  P lace  - performance o f  a  p r e c i s i o n  t e s t  showing no leakage, 

c l e a n i n g ,  and f i l l i n g  w i t h  i n e r t  s o l i d  m a t e r i a l .  

I n  t h e  f i r s t  case ( removal ) ,  t h e  cos t  would be p r o h i b i t i v e  and not  

commensurate w i t h  t h e  environmental  b e n e f i t .  I n  t h e  second case, a  p r e c i s i o n  

t e s t  cannot be conducted on tanks  o f  t h i s  s i z e .  It i s  obvious t h a t ,  a l though 

Tank Farm Four might  f a l l  w i t h i n  t h e  scope o f  t h e  Rhode I s l a n d  underground tank 

r e g u l a t i o n s ,  the  d e t a i l e d  requirements o f  t h e  r e g u l a t i o n s  were adopted 

p r i n c i p a l l y  t o  c o n t r o l  a  d i f f e r e n t  t y p e  and s i z e  o f  tank ( s e r v i c e  s t a t i o n s ,  f o r  

example). Therefore,  t h e  Rhode I s l a n d  DEM should be asked t o  accept an 

a l t e r n a t i v e  program a f f o r d i n g  equal environmental  p r o t e c t i o n  w i t h  respec t  t o  

Tank Farm Four i f  permanent c l o s u r e  i s  r e q u i r e d  under t h e  r e g u l a t i o n s .  Such an 

a l t e r n a t i v e  program migh t  i nc lude ,  f o r  example: 

- Removal o f  tank con ten ts  w i t h  d i sposa l  and/or rec lamat ion  o f  o i  1s arid 

d i s p o s a l  o f  water phase t o  t h e  s a n i t a r y  sewer a f t e r  pre t reatment .  

- Cleaning o f  t h e  tanks.  

- I n s p e c t i o n  o f  the  i n t e r i o r  o f  t h e  tanks f o r  de fec ts  o r  cracks and e n t r y  

o f  groundwater t o  eva lua te  t h e  p o s s i b i  1  i t y  t h a t  t h e  t a n k ( s )  have leaked. 
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- If ev idence o f  p o s s i b l e  leakage i s  found, i n s t a l l  a d d i t i o n a l  groundwater 

m o n i t o r i n g  w e l l s  and conduct  a  groundwater sampl ing and a n a l y s i s  program 

t o  e v a l u a t e  groundwater  con tamina t ion  and a  c leanup program i f  

necessary. 

- D e s t r u c t i o n  o f  t anks  o r  s e c u r i n g  o f  tanks i n  a  s a f e  c o n d i t i o n  a t  t h e  

o p t i o n  o f  t h e  Navy. 

Temporary c l o s u r e  o f  underground tanks  i s  a l so  a l lowed under t h e  Rhode 

I s l a n d  r e g u l a t i o n s  f o r  t anks  removed f rom s e r v i c e  f o r  180 days o r  l ess ,  w i t h  

ex tens ions  p e r m i t t e d  f o r  good cause. If t h e  Navy should e l e c t  t o  m a i n t a i n  t h e  

tank  fa rm ( o r  a  s e l e c t e d  number o f  t anks )  f o r  p o s s i b l e  f u t u r e  use as a  tank 

farm, then  temporary  c l o s u r e  should be requested and s p e c i a l  terms n e g o t i a t e d  

w i t h  t h e  S t a t e  o f  Rhode I s l a n d  t o  i n c l u d e  c o n s i d e r a t i o n  o f  t h e  unique n a t u r e  o f  

t h e  f a c i l i t y  as a  defense i n s t a l l a t i o n .  The terms o f  t h e  temporary c l o s u r e  

agreement would be s i m i l a r  t o  t h a t  suggested f o r  permanent c losu re .  

To determine an o r d e r  o f  magnitude c o s t  f o r  a  remedia l  measure, a  c o s t  

e s t i m a t e  was made f o r  d e m o l i t i o n  o f  t h e  tanks. 

The tanks  would be emptied and c leaned and t h e  r o o f s  o f  t h e  tanks  demolished 

b y  c o l l a p s i n g  them i n t o  t h e  bot tom o f  t h e  tank .  Several  ho les  would be made i n  

t h e  bot tom o f  each tank  and a l l  p i p i n g  removed. The tanks  would then be f i l l e d  

w i t h  bank r u n  g r a v e l  o r  o n - s i t e  m a t e r i a l ,  i f  a v a i l a b l e .  A reques t  should be 

made t o  waive t h e  DEM s o i l  i n s p e c t i o n  requ i rements .  

A groundwater  m o n i t o r i n g  program would he conducted t o  determine i f  

groundwater  con tamina t ion  e x i s t s  and, i f  so, what remedia l  meastires are needed. 

The es t ima ted  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  of w e l l  

i n s t a l l  a t i o n ,  samp?ing and a n a l y s i s .  



J .  FINDINGS AT SITE NO. 14  GOULD ISLAND DISPOSAL AREA 

1. History of Waste Disposal - 
The h i s to ry  of waste disposal a t  t h i s  s i t e  was thoroughly covered in the  

IAS. The following discussion summarizes the background information contained 

in the  IAS. 

This s i t e  was used throughout the World War I1 period and received a l l  the  

wastes generated on the  i s land .  Some wastes were incinerated on the s i t e  and 

tire ash was dumped on t h e  s i t e  along with other  wastes. The deposi ts  were ~nade 

on a s t eep  s lope fac ing  Narragansett Bay on the  west s ide of the island. The 

s i t e  was l a s t  used about 30 years ago. In addition to  the norinal types of 

i ndus t r i a l  re fuse ,  there was considerable waste production from e lec t rop la t ing  

and degreasing operations on the is land during World War 11. Wastes from these 

operat 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  Narragansett Ray. These wastes would have included muriatic acid, chro~nic 

acid,  copper cyanide, sodium cyanide, sodium hydroxide, nickel su l f a t e ,  and 

Anodex cleaner.  

2 .  Existing S i t e  Conditions 

This s i t e  i s  located along the  shorel ine of Narragansett Bay on the west 

s i d e  of Gould Island. The disposal area i s  s i t ua t ed  along an er~ibankmeiit which 

drops down s teeply  t o  a beacir area. The lenqth of the l andf i l l  along the 

shore l ine  i s  ahout 400 f e e t .  The extent of the waste deposits inland to  the 

e a s t  i s  not known b u t  i s  probably not more than 100 yards at any point. The 

s i t e  i s  on l a r~d  conveyed t o  the  S ta t e  of Rhode Island in 1975. 

I4ost of the s i t e  i s  veqetated. However, waste deposits are exposed at  marry 

loca t ions  pa r t i cu la r ly  a t  the  lower l eve l s  where t h e  wastes come in to  d i r e c t  

contact  with t h e  waters of Narragansett Bay at high t i d e .  Surface runoff from 

t h e  s i t e  i s  d i r e c t l y  in to  the  Bay. There are no s ign i f i can t  areas where poriding 

in surface water occurs over the f i l l  area. 
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The shorel ine contains accumulations of waste materials  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 l andf i l l  s i t e  i s  so s teeply  sloped t h a t  there  i s  no question tha t  

groundwater moves in a  westward d i rec t ion  and discharges into Narragansett Bay. 

The groundwater recharge area on the  is land i s  so small t h a t  no s ign i f i can t  

groundwater flow can be ant icipated except in very wet seasons. These f ac to r s  

and t h e  h i s to ry  of waste deposition onto the  steep embankment along the  coastal  

area indica te  t h a t  the  hydrogeology of the s i t e  i s  chdracterized by groundwater 

movement in very th in  layers  toward the Bay. There was no evidence of any 

d i r e c t  leachate discharges in to  the Bay. The groundwater i s  not being u t i l i zed  

a t  NETC and there are no known wells on the Island. 

4. Gould Island Disposal Area Samples - Verif icat ion Step 

The samples co l lec ted  in the  ve r i f i ca t ion  s t ep  at  the Gould Island Disposal 

Area ( S i t e  No. 1 4 )  a re  l i s t e d  in Table 40. The locat ions of the sample 

co l l ec t ion  points are  shown on Figure No. 14. The principal areas of i n t e r e s t  

f o r  purposes of the sampling program in the  ve r i f i ca t ion  s t ep  were in the marine 

environment at  and near the  shorel ine of the  disposal area. 

The shore l ine  

Bay. The l a n d f i l l  

t h e  face of the f i  

i s  about 400 f e e t  long facing the East Passage of Narragansett 

i s  covered with so i l  but there are some exposed deposi ts  cn 

11 area. The shorel ine has a  cobble and shell  beach with soroe 

l a rge  rock outcrops and sca t te red  deposi ts  of meta l l ic  and other waste 

mater ia l s .  

All three  sediment samples (S ta t ion  Nos. 01 t o  03) were col lected about 25 
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TABLE 40 
SAMPLES COLLECTED - VERIFICATION STEP 

SITE NO. 14  - GOULD ISLAND DISPOSAL AREA 

NO. - STA - TYPE 
7 

TIME ANALYSIS FOR 

12-1-83 
8730 03 Sediment (0 -4)  10:45 A.M. PCB, Met a1 s* 
8731  02 Sediment (0-4)  11:OO PCB, Me ta l s  
8732 0 1  Sediment (0-4)  11 : 00  PCB, M e t a l s  
8733 0 1  Mussels 10:45 PCB, M e t a l s  
8734 03 Mussels 10 : 45 PCB, M e t a l s  
8735 02 Mussels 11:30 PCB, Met a1 s 

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



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. A l l  samples were su r face  

sediments ( 0  t o  4 inches deep). The depos 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 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 o f  t h e  

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 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  Gould I s l a n d  Disposa l  Area s i t e  are summarized 

i n  Tab le  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  Tab le  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 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  

Tab le  41. 

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  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  Disposa l  area. Th is  

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  

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 Tab le  41). 

The su r face  l a y e r  o f  sediment a t  a l l  t h r e e  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  va lues o f  l ead  and copper. I n  a d d i t i o n ,  s l i g h t l y  h i g h  va lues 

o f  n i c k e l  and chromium were ev iden t  a t  two o f  t h e  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 ) ,  bu t  these do n o t  appear t o  be s i g n i f i c a n t .  No PCB 

con tamina t 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 c o n c e n t r a t i o n s  were found i n  mussels b y  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,  however. No 

o t h e r  me ta ls  were found i n  t h e  mussel samples. The PCB l e v e l s  i n  rnussels were 

lower than those Found i n  t h e  c o n t r o l s .  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  d a t a  on mussels. 



S u b s t r a t e s  
and 

Parameters -- 

SEDIMENT*: 
PCB 
Chromium 
Cadmi um 
Lead 
A r s e n i c  

Mercu ry  
Selenium 
S i  l v e r  
Copper 
Bar i um 

N i c k e l  
B e r y l l i u m  
Ant imony 
T i n  

MUSSELS: 
PCB 

Chromium 
Cadmi um 
Lead 
A r s e n i c  

Mercu ry  
Selenium 
S i  l v e r  
Copper 
Bar ium 

N i c k e l  
B e r y l  1 ium 
Ant imony 
T i n  

TABLE 41 
SUMMARY OF SEDIMENT AND MUSSEL SAMPLE. ANALYTICAL DATA 
SITE NO. 14 - GOIJLD ISLAND DISPOSAL AREA (NO- 

( A l l  r e s u l t s  i n  ug /gr  - d r y  we igh t  b a s i s )  

S i t e  S p e c i f i c  S t a t i o n  Numbers 
01 - 07 03 

Con t ro l  S t a t i o n  
Numbers 

N1 N2 

* A l l  sediment d a t a  i s  f o r  t h e  su r face  
sediments a t  0 t o  4 - i n c h  deoth  



7. Loca t ion  of Suspected Contaminant Sources - V e r i f i c a t i o n  Step 

N e i t h e r  t h e  f i e l d  reconnaissance nor t h e  a n a l y t i c a l  d a t a  p rov ide  i n f o r m a t i o n  

t o  de f ine  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 h e  

sediment sample p o i n t s  w i t h  t h e  h ighes t  meta l  c o n c e n t r a t i o n  are no t  the  same f o r  

t h e  va r ious  meta ls .  S t a t i o n  No. 02 e x h i b i t e d  t h e  h ighes t  copper c o n c e n t r a t i o n  

i n  mussels. 

8. 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 tep a t  t h e  Gould I s l a n d  

Disposa l  Area ( S i t e  No. 14) are l i s t e d  i n  Tab le  42. 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. 15. 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 s  o f  t h e  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  the  sampl ing proqram i n  t h e  

v e r i f i c a t i o n  s t e p  were i n  t h e  mar ine environment a t  and near t h e  s h o r e l i n e  o f  

t h e  d i sposa 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 r e e  

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 e n  t o  t h i r t y  

f e e t  o f  water i n  t h e  o f f - s h o r e  samples (06-10) .  A l l  samples were su r face  

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 of 

sediment were d i f f i c u l t  t o  ob ta 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. - ST A - 

TABLE 42 
SAMPLES COLLECTED - CHARACTERIZATION STEP 

SITE NO- 14  - GOULD ISLAND DISPOSAL AREA 

TYPE - TIME - ANALYSIS FOR* 

Sediment (0-4)  1:20 PM M e t a l s ,  EP T o x i c  Me ta l s ,  
Cyan ide  

Sediment  (0 -4 )  1 :40  M e t a l s ,  EP T o x i c  M e t a l s ,  
Cyan ide  

Sediment (0-4) 1 :50  M e t a l s ,  EP T o x i c  M e t a l s ,  
Cyan ide  

Sediment (0-4)  2:05 Me ta l s ,  EP T o x i c  M e t a l s ,  
Cyan ide  

Sediment  (0-4)  2: 15 M e t a l s ,  EP T o x i c  M e t a l s ,  
Cyan ide  

Sediment (0-4)  2:30 M e t a l s ,  EP T o x i c  M e t a l s ,  
Cyan ide  

Sediment  (0 -4)  2:40 M e t a l s ,  EP T o x i c  M e t a l s ,  
Cyan ide  

Musse ls  2:40 Met a1 s 

Musse ls  3:OO M e t a l s  

* M e t a l s  = Lead, coppe r ,  chromium, n i c k e l  
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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  Gould I s l a n d  D isposa l  Area s i t e  were analyzed 

f o r  t h e  parameters i n d i c a t e d  i n  Tab le  42 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  t hese  r e s u l t s  on sediment 

samples i s  p resen ted  i n  Tab le  43, and f o r  nlussels i n  Tab le  44. 

10. E v a l u a t i o n  o f  A v a i l a b l e  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 t e p  i n d i c a t e d  

t h a t  me ta l s  have accumulated i n  sediments and mussels near t h e  Gould I s l a n d  

D isposa l  Area. 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  

n o r t h  and south  o f  t h e  v e r i f i c a t i o n  s t e p  s t a t i o n s ,  as w e l l  as 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  e x t e n t  o f  t h e  con tamina t i on .  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  d a t a  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 t e p  was used f o r  comparison 

w i t h  sediment sample d a t a  b u t  new c o n t r o l  samples were c o l l e c t e d  f o r  compar ison 

w i t h  mussel sample data.  

I n  genera l ,  t h e  o f f - s h o r e  sedinients sampled 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  

( S t a t i o n s  06 t o  10) were found t o  be l e s s  contaminated than t h e  near -shore  

sediments ( S t a t i o n s  0 1  t o  05) 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  

s teps .  E leva ted  l e v e l s  o f  l e a d  and copper were found i n  sediments c l o s e  t o  

sho re  ( S t a t i o n s  01, 02, 03,and 05 ) ;  t h e  chromium and n i c k e l  c o n c e n t r a t i o n s  a t  

t h e s e  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 c o n c e n t r a t i o n s ,  b u t  

even some o f  t hese  c o n c e n t r a t i o n s  were l e s s  than some o f  t h e  c o n t r o l s .  Lead and 

copper a re  b e i n g  a s s i m i l a t e d  b y  mussels a t  r a t e s  h i g h e r  than t h e  c o n t r o l s  a t  

S t a t i o n s  04 and 05, and t o  a  l e s s e r  degree a t  S t a t i o n  02. 

The c o n c e n t r i i t i o n s  o f  lead,  copper, chromium, and n i c k e l  i n  sediments 

decrease w i t h  i nc reased  d i s t a n c e  f r o m  shore. A l l  o f  t h e  va lues  f o r  these m e t a l s  



TABLE 43 

S t a t i o n  
No. 

01""" 

02*** 

03*** 

0 4  

05  
05 (Dup l )  

06  
06  (Dup l )  

0 7 

08  

09  

1 0  

N- l***  

N-2*** 

SUMMARY OF SEDIMENT SAMPLE ANALYTICAL DATA 
SITE NO. 14 - GOULD ISLAND DISPOSAL AREA (Sept.,  1984) 

T o t  a1 Tot  a1 T o t a l  N i c k e l  
Lead** Copper** Chromium** f o t a l  E.P. Tox. 

(uslsnl*) (us lsm*)  (uslgm*) (uslsmx) -(7iis7fS- 

Tot  a1 
Cyanide 
(us lsm*)  

* 

- 
- 

<0.005 

<O. 005 
<0 .005 

<0,005 - 

<0. 005 

<O.OO5 

<0. 005 

<0.005 

0.031 

0.027 

* Dry we igh t  b a s i s .  

** The EP t o x i c  va lues  f o r  t h e s e  m e t a l s  were l e s s  t han  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  04  t o  10: 

Lead - EP t o x i c  l e a c h a t e  <0.2 mg/ l  
Copper - EP t o x i c  l e a c h a t e  <0.20 mg/ l  
Chromium - EP t o x i c  l e a c h a t e  <0.10 mg/ l  

*** Da ta  f o r  S t a t i o n s  01, 02, 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  f rom t h e  
v e r i f i c a t i o n  s tep .  



TABLE 44 

SUMMARY OF MUSSEL SAMPLE ANALYTICAL DATA 
SITE NO. 14 - GOULO ISLAND DISPOSAL AREA (Sept., 1984) 

( A l l  r e s u l t s  i n  ug/grn - d r y  we igh t  b a s i s )  

S t a t i o n  
No. Lead Copper Chromi urn - Nicke l  - 

04 17.9 14.2 3.4 10.1 

N-2 (Dup l )  5.2 5.4 1.4 4.9 



f o r  S t a t i o n  Nos. 04, 06, 07, 08, 09, and 10 (one near-shore and a l l  o f f - s h o r e  

s t a t i o n s )  were comparable t o  those found a t  the  c o n t r o l  s t a t i o n s .  The f o l l o w i n g  

summarizes these f i n d i n q s :  

Range o f  Concent ra t ions (ppm) i n  Sediments 
Lead Copper Chromium N icke l  - - 

Near-shore samples, (Stas.01-05 15 - 310 14 - 292 5 - 18 8  - 29 
i n c l u d i n g  v e r i f i c a t i o n  s t e p )  

O f f - s h o r e  samples (Stas.06-10) 15 - 28 9 -  20 9  - 15 8  - 10 

C o n t r o l s  (Stas.N-1 and N-2) 7 -  28 10 - 18 8 - 12 11 - 21 

These da ta  i n d i c a t e  t h a t  lead and copper concen t ra t i ons  i n  sediments a t  

near -shore s t a t i o n s  a re  s i q n i f i c a n t l y  h iqher  than  t h e  c o n t r o l s ,  a l though S t a t i o n  

04 was f r e e  o f  any e leva ted  meta ls  concen t ra t i ons .  None o f  t h e  chromium and 

n i c k e l  concen t ra t i ons  i s  s i q n i f i c a n t l y  h igher  than  t h e  c o n t r o l s .  Lead was found 

i n  snussels a t  S t a t i o n s  04 and 05 a t  l e v e l s  up t o  f o u r  t imes t h a t  found i n  t h e  

c o n t r o l s ,  b u t  t h e  copper, chromium, and n i c k e l  concen t ra t i ons  were comparable t o  

t h e  c o n t r o l s .  The s tony  na tu re  o f  t h e  sediments d i d  no t  a f f e c t  t h e  meta ls  

c o n c e n t r a t i o n s  based on comparisons w i t h  c o n t r o l s  and o the r  sampl i n q  s t a t i o n s  at 

o t h e r  s i t e s  w i t h  s tony  sediments. 

The sediment 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 were analyzed t o  

determine EP t o x i c i t y  l e v e l s  i n  accordance w i t h  t h e  procedure i n  SW-846. Th is  

was done t o  approximate how r e a d i l y  t h e  meta ls  would be re leased  from t h e  

sediment.  Al though t h i s  procedure i s  no t  purpor 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 p o i n t e d  out  t h a t  H e l s i n y e r  

(1975) used a c e t i c  a c i d  t o  es t ima te  the  exchangeable phase o f  contaminants i n  

sedirnents. 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 ,  

11.Locat ion o f  Contaminant Sources and A c t u a l / P o t e n t i a l  W iq ra t ion  

I t  i s  ev iden t  t h a t  contaminants have, i n  the  past ,  o r  are c o n t i n u i n g  t o  be 

r e l e a s e d  f rom t h e  l a n d f i l l  because t h e  sediment and mussel sampl ing da ta  

i n d i c a t e  e l e v a t e d  c o n c e n t r a t i o n s  o f  some meta ls  ( l e a d  and copper) .  The most 
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l i k e l y  pathways for  t h i s  are ,  or were, the  groundwater passing under or through 

t h e  f i l l  or surface water passing over exposed deposits.  

12. Toxici ty Data and Standards/Cri ter ia  f o r  Contaminants Found 

Specif ic  standards or c r i t e r i a  for  heavy metals in mussels and in marine 

sediments have not been establ ished.  The assessment of the seve r i ty  of the  

contamination detected i s ,  therefore ,  subjec t ive  and must be made by comparison 

t o  data  on mussels and sediments obtained at  control s ta t ions .  These 

comparisons have been presented previously; they indica te  tha t  mussels and 

sediments close t o  shore have been affected by copper and lead. There are no 

establ ished l imi ts  fo r  metals concer~trat ions in foods such as mussels. However, 

t h e  leve ls  found in the mussels were, a t  most, four times the leve ls  found in 

the  controls .  

Toxici ty data for  the contaminants found was presented in Section J of the 

ve r i f i ca t ion  s tep  report.  

( a )  Cower 

Copper i s  required in animal metabolism. I t  i s  importaqt in 

inver tebra te  blood chemistry and fo r  the synthesis  of hemoglobin. In 

some inver tebra te  organisma a protein,  hemocyanin, contains copper and 

serves as the  oxygen-carrying mechanism in the  blood. An overdose of 

ingested copper in manimals acts as an emetic. 

Concentrations of copper found in natural waters are not known t o  

have an adverse e f f ec t  on humans. Prolonged oral administration of 

excessive quan t i t i e s  of copper may r e s u l t  in l i ve r  damage, h u t  water 

supplies  seldom have su f f i c i en t  copper to  e f f ec t  such damages. Young 

chi ldren require  approximately 0.1 mg/day of copper for  normal growth 

and the  da i ly  requirement fo r  adul ts  was estimated to  be about 2 mglday 

(Sollman, 1957). Copper in excess of 1 mg/l may impart some t a s t e  t o  
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water.  The EPA recorninends a  limit 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  present  i n  seawater a t  a  c o n c e n t r a t i o n  o f  approx imate ly  3  

u g / l  bu t  copper added t o  t h e  mar ine 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  o f  copper t o  f i s h e s  i n  

mar ine  waters has no t  been s tud ied,  bu t  fo r  Nere is  v i rens ,  a  po lychaete  

i n v e r t e b r a t e ,  t h e  t o x i c  t h r e s h o l d  fo r  copper was 100 u g / l  (Raymont and 

Sh ie lds ,  1964). Copper i s  t o x i c  t o  o y s t e r s  a t  c o n c e n t r a t i o n s  above 100 

u g / l  ( G a l t s o f f ,  1932). Clendenning and Nor th  (1960) found i n h i b i t i o n  o f  

pho tosyn thes is  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 

c o n c e n t r a t i o n s  o f  60 u g / l .  Th is  commerc ia l ly  impor tan t  mar ine p l a n t  i s  

used f o r  severa l  i n d u s t r i a l  processes and f o r  impor tan t  food a d d i t i v e s .  

A d u l t  s o f t s h e l l  clams, Mya arenar ia ,  were t h e  most s e n s i t i v e  mar ine 

macroorganisms t e s t e d  i n  s t a t i c  copper t o x i c i t y  b ioassays.  LC0, 

LC505 and LCl0o va lues a f t e r  168 hours a t  30 o/oo s a l i n i t y  and 

2 2 O ~  were 25, 35 and 50 u g / l  r e s p e c t i v e l y .  A t  1 7 O ~ ,  these 

va lues  were 75, 86 and 100 u g l l ,  r e s p e c t i v e l y ,  f o r  t h e  same t i m e  per iod .  

Copper i s  s e l e c t i v e l y  concent ra ted over z i n c  by a d u l t  s o f t s h e l l  clams, 

Mya a renar ia .  Concent ra t ions o f  g r e a t e r  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 i n g l e ,  e t  al. 1968). The 9-day LC50 

f o r  newly hatched Fundulus h e t e r o c l i t u s  l a r v a e  was 160 u g / l  (Gent le ,  

1975). 

To p r o t e c t  mar ine aquat ic  l i f e ,  c r i t e r i a  o f  4.0 ug/1 as a  24-hour 

average, not  t o  exceed 23.0 u g / l  at. any t ime, are recommended. 

( b )  Lead 

As f a r  as i s  known, l ead  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 s s u e s  

o f  man and o t h e r  animals. Al though seldom seen i n  t h e  a d u l t  popu la t i on ,  

i r r e v e r s i b l e  damage t o  t h e  b r a i n  i s  a  f requen t  r e s u l t  o f  l ead  
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i n t o x i c a t i o n  i n  c h i l d r e n .  The major t o x i c  e f f e c t s  o f  l ead  i n c l u d e  

anemia, n e u r o l o g i c a l  dys func t ion ,  and r e n a l  impairment. The most common 

symptoms o f  l ead  po ison ing  a re  anemia, severe i n t e s t i n a l  cramps, 

p a r a l y s i s  o f  nerves ( p a r t i c u l a r l y  o f  t h e  arms and legs ) ,  l o s s  o f  

appe t i t e ,  and f a t i g u e ;  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 fes ted by  

encephalopathy and convu ls 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  produc ing 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 l e v e l  o r  l o n g  term exposures i n s u f f i c i e n t  t o  produce o v e r t  symptoms) 

such as impai red n e u r o l o g i c  and motor development and r e n a l  damage i n  

c h i l d r e n  (EPH, 1973). S u b c l i n i c a l  l ead  e f f e c t s  are d i s t i n c t  f rom those 

o f  r e s i d u a l  damage f o l l o w i n g  lead  i n t o x i c a t i o n .  

There i s  no ques t ion  t h a t  some mar ine organisms can concen t ra te  t h e  

l e a d  present i n  seawater. Wi lder  (1952) r e p o r t e d  l o b s t e r  d y i n g  i n  6  t o  

20 days when h e l d  i n  l e a d - l i n e d  tanks.  Calabrese, e t  a l .  (1973) found a  
, 

48-hour LC50 o f  1.730 u g l l  and a  48-hour LC50 o f  2,450 u g l l  f o r  

oys te r ,  Crassost rea v i r g i n i c a ,  eggs. The remarkable a b i l i t y  o f  t h e  

eas te rn  oys te r ,  Crassost rea v i r g i n i c a ,  t o  concen t ra te  l e a d  was ... . . 

demonstrated ( P r i n g l e ,  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  concen t ra t i ons  o f  25 u g l l ,  50 u g l l ,  100 u g / l  and 200 

u g l l ;  a f t e r  49 days, t h e  t o t a l  accumulat ion o f  l ead  amounted t o  17, 35, 

75 and 200 ppm (wet we igh t ) ,  r e s p e c t i v e l y ,  and those oys te rs  exposed t o  

t h e  two h ighes t  l ead  l e v e l s ,  upon gross examinat ion,  showed cons ide rab le  

a t rophy  and d i f f u s i o n  o f  t h e  gonadal t i s s u e ,  edema, and l e s s  d i s t i n c t i o n  

o f  hepatopancreas and mant le  edge. 

Nor th  and Clendenning (1958) r e p o r t e d  t h a t  l ead  n i t r a t e  a t  4.1 m g l l  

o f  lead showed no d e l e t e r i o u s  e f f e c t  on t h e  photosynthes is  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 mar ine 

aqua t i c  c r i t e r i o n  f o r  acute and ch ron ic  t o x i c i t y  o f  668 u g l l  and 25 
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o t p I 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  

s p e c i e s  which have no t  been t e s t e d .  

Based on t h e  ahove d i s c u s s i o n s  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  mar ine  envi ronment are (1) lead, because o f  t h e  known 

ha rmfu l  e f f e c t s  on mar ine  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 i o t a .  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 "unacceptab le"  

o r  "ha rmfu l "  c o n c e n t r a t i o n s  o f  copper o r  l e a d  i n  musscls and sediments. One 

, example o f  such d a t a  i s  b y  E i s l e r  (1979), who summarized d a t a  on copper 

accumula t ions  i n  mar ine  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 h e  mussels ( d r y  

we igh t  b a s i s ) .  The c o n c e n t r a t i o n s  o f  l e a d  and copper i n  mussels used f o r  f ood  

a r e  n o t  r e g u l a t e d  so t h e r e  a re  no s tandards  f o r  j u d g i n g  s u i t a b i l i t y  o f  mussels 

f o r  f ood  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 a re  a l s o  o f  concern because t h e  me ta l s  c o u l d  be 

t r a n s f e r r e d  t o  t h e  f o o d  c h a i n  by  v a r i o u s  paths.  However, t h e  m o b i l i z a t i o n  o f  

contaminants  f r o m  sediments t o  mar ine  b i o t a  o r  t o  t h e  f o o d  c h a i n  i s  no t  we1 1  

unders tood o r  documented. The r e l e a s e  o f  contaminants f rom sediments i s  w i d e 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  p h y s i c a l ,  

chemica l  and b i o l o g i c a l  f a c t o r s .  Most d a t a  on these  ques t i ons  have evo lved f r o m  

s t u d i e s  o f  m i n i n g  o p e r a t i o n s  and d redg ing  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  Env i ronmenta l  Management uses 

g u i d e l i n e s  developed b y  t h e  New England R i v e r  Basins Commission i n  t h e  " I n t e r i m  
4 

P l a n  f o r  t h e  D isposa l  o f  Dredged M a t e r i a l  From Long I s l a n d  Sound" (1980).  T h i s  

document p resen ts  t h e  f o l l o w i n g  data :  

Observed Concen t ra t i ons  i n  C e n t r a l  ~ - ~. 

Met a1 Long I s 1  and ~ed imen ts (ug /gm d r y  b a s i s  Leve l  o f  Contaminat ion(ug/gm) - 
Aver age -- Ranqe Low Modera.te High 

Lead 27.8 6-63 7ml -jm7iT - $200 
Copper 69.6 2-269 <ZOO 200-400 $400 



The average va lues and ranges are f rom d a t a  developed by  the Corps o f  

Enqineers f rom numerous p o r t s  and harbors  and f rom non-spo i l  sediments i n  t h e  

v i c i n i t y  o f  open water d i sposa l  areas. 

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 t h e  c l a s s  

o f  sediment f o r  t h e  purpose o f  de te rm in ing  how dredged m a t e r i a l  should be 

d isposed o f .  A " h i g h "  l e v e l  o f  con tamina t 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  b e i n g  " t o x i c "  t o  marine bot tom 

fauna. 

13.  Recommendations 

Hazardous waste are known t o  have been depos i ted  i n  t h e  Gould I s l a n d  

Disposa l  Area and t h e r e  i s  evidence t h a t  contaminants have m ig ra ted  out  o f  t h e  

l andf i 11 and i n t o  t h e  environment (mussels and sediments) .  The sediments found 

a t  t h e  near-shore s t a t i o n s  (02, 03, 05) are cons idered t o  have a  moderate t o  

h i g h  l e v e l  of con tamina t ion  ( l e a d  15-310 ug/gm and copper 14-292 ufl/gm) and t o  

have a  h i g h  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 i v e r  

Basins Commission " I n t e r i m  P lan  f o r  t h e  Disposa l  o f  Dredged M a t e r i a l  From Long 

I s l a n d  Sound", which d e f i n e s  l e a d  >200 ug/gm and copper >400 uglgm as h i g h  l e v e l  

contaminat ion.  

Mussels near s t a t i o n s  02 t o  05 showed evidence o f  e leva ted  lead and copper 

accumulat ions t o  l e v e l s  about two t o  f o u r  t imes t h a t  o f  t h e  c o n t r o l s ,  t h e  lead 

b e i n g  <1.0-17.9 ug/gm and copper 9.5-13.2 uglgrn compared t o  c o n t r o l s  o f  3.8-5.2 

and 5.4 t o  8.2 ug/gm, r e s p e c t i v e l y .  These may have been de r i ved  f rom t h e  

sediments o r  f rom leacha te  f rom t h e  l a n d f i l l ,  a l though, as discussed l a t e r  

i n s u f f i c i e n t  d a t a  was ob ta ined  t o  d e f i n e  t h e  m i g r a t i o n  pathways. 

S t a t i o n s  04 and 05 were se lec ted  as t h e  northernmost and southernmost 

sampl ing s t a t i o n s  because t h e y  are beyond t h e  r e p o r t e d  l i m i t s  o f  d e p o s i t i o n  o f  

hazardous wastes. The l a b o r a t o r y  d a t a  showed e l e v a t e d  lead and copper 
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c o n c e n t r a t i o n s  i n  b o t h  t h e  sediments and t h e  mussels a t  these s t a t i o n s .  I t  i s  

p o s s i b l e ,  t h e r e f o r e ,  t h a t  sediment and mussels c o u l d  be contaminated n o r t h  o f  

s t a t i o n  04 and south  o f  s t a t i o n  05. Sediment samples f rom s t a t i o n s  06 t o  10 

( o f f - s h o r e  o f  s t a t i o n s  01-05) showed me ta l s  c o n c e n t r a t i o n s  comparable t o  t hose  

a t  t h e  c o n t r o l  s t a t i o n s  and a t  l e v e l s  cons ide red  t o  be low i n  t o x i c i t y  by  t h e  

New England R i v e r  Bas ins  Commission. The h i g h e s t  sediment con tamina t i on  i s  

l i m i t e d  t o  a  narrow s t r i p  about 400 f e e t  a long t h e  shore, a l t hough  t h e  l i m i t s  o f  

p o t e n t i a l  c o n t a m i n a t i o n  were n o t  d e f i n e d  b y  t h e  sampl ing program ( n o r t h  o f  

S t a t i o n  0 4  and south  o f  S t a t i o n  05) .  

W i t h  r e s p e c t  t o  t h e  l a n d f i l l  i t s e l f ,  no groundwater  l e v e l  obse rva t i ons  were 

made nor  were any m o n i t o r i n g  w e l l s  i n s t a l l e d  because o f  l o g i s t i c a l  problems. 

Consequent ly ,  no d a t a  a re  a v a i l a b l e  t o  i n d i c a t e  whether o r  no t  t h e  u n d e r l y i n g  

groundwater  i s  a  c o n t i n u i n g  major  source  o f  env i ronmenta l  con tam ina t i on .  No 

s o i l  samples were c o l l e c t e d  and t h e r e  was no v i s i b l e  ev idence o f  l e a c h a t e  

d i scha rges .  T h i s  means t h a t  no m i q r a t i o n  pathway was d e f i n e d  b y  t h e  s t u d y  t o  

account  f o r  t h e  env i ronmenta l  con tam ina t i on  found. 

However, t h e  p r o x i m i t y  o f  t h e  contaminated mussels and sediments t o  t h e  

l a n d f i l l  s t r o n q l y  p o i n t s  t o  t h e  l a n d f i l l  as t h e  source o f  t h e  con tamina t i on .  

Su r face  r u n o f f  d i scha rges  i n t o  t h e  Bay and t h e  s teep s u r f a c e  topography 

i n d i c a t e s  t h a t  t h e  ground water i s  moving i n t o  t h e  Bay a long w i t h  any subsur face 

l e a c h a t e  w h i c ) ~  may be generated. The f o l l o w i n g  scenar ios  need t o  be cons idered,  

t h e r e f o r e ,  i n  deve lop inq  recommendations f o r  t h e  Gould I s l a n d  D isposa l  Area: 

I - The l a n d f i l l  i s  c o n t i n u i n g  t o  c o n t r i b u t e  contaminants i n t o  t h e  Bay and 
t h e  pathway(s)  a r e  a t  a l o c a t i o n ( s )  n o t  sampled i n  t h i s  s tudy,  and 
(A) The r a t e  o f  contaminant  d i s p e r s i o n  ou t  i n t o  t h e  Bay proper  i s  

f a s t e r  t h a n  t h e  r a t e  o f  r e l e a s e  f rom t h e  l a n d f i l l  so t h a t  
l o c a l i z e d  env i ronmenta l  e F f e c t s  ( S t a t i o n s  02 t o  05) a re  dec reas ing  
w i t h  t ime,  o r  

( 8 )  The r a t e  o f  contaminant  d i s p e r s i o n  ou t  i n t o  t h e  Bay i s  s lower  than 
t h e  r a t e  o f  r e l e a s e  f rom t h e  l a n d f i l l  so t h a t  l o c a l i z e d  e n v i r o n -  
men ta l  e f f e c t s  are i n c r e a s i n g  w i t h  t ime.  



11 - The l a n d f i l l  i s  no l o n q e r  c o n t r i b u t i n g  contaminants  i n t o  t h e  Bay 
and t h e  e x i s t i n s  l o c a l i z e d  c o n t a m i n a t i o n  w i l l  decrease w i t h  t i m e  as 
d i s p e r s i o n  ou t  i n t o  t h e  Bay p rope r  occurs.  

A  d e t e r m i n a t i o n  o f  which s c e n a r i o  i s  r e p r e s e n t a t i v e  o f  ac tua l  c o n d i t i o n s  

would r e q u i r e  a d d i t i o n a l  d e t a i l e d  i n v e s t i q a t i o n s  and env i ronmenta l  sampl ing  over  

an extended p e r i o d  o f  t i m e  t o  de termine i f  env i ronmenta l  c o n d i t i o n s  a re  

improv inq .  A  q u e s t i o n  which a r i s e s  i n  connec t i on  w i t h  extended a d d i t i o n a l  

s t u d i e s  i s  - "A re  t h e r e  any s e r i o u s  imminent h e a l t h  o r  s a f e t y  hazards assoc ia ted  

w i t h  t h e  l a n d f i l l ? "  On t h e  b a s i s  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 r o m  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  contaminated sediments t o  a  d i s p o s a l  area. The 

e l e v a t e d  l e v e l s  o f  me ta l s  i n  mussels are an obv ious  concern and t h e  d a t a  shou ld  

be  r e p o r t e d  t o  t h e  S t a t e  o f  Rhode I s l a n d .  Any a c t i o n  w i t h  r e s p e c t  t o  t h e  t a k i n g  

o f  mussels f o r  f ood  f r o m  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 t a t e  o f  

Rhode I s l a n d .  

A d d i t i o n a l  s t u d i e s  a re  recommended t o  de termine which o f  t h e  above scenar ios  

a p p l i e s  and t o  conduct a  f e a s i b i l i t y  s t u d y  f o r  s e l e c t i o n  o f  remedia l  ac t i ons .  

The fo rma t  O F  these s t u d i e s  shou ld  be governed b y  t h e  requ i rements  o f  40 CFR 

300.58 wh ich  covers  Remedial Investigation/Feasibility Study (RI /FS) a c t i v i t i e s  

f o r  a  hazardous waste s i t e .  Guidance f o r  such s t u d i e s  i s  covered b y  

EPA/540/G-85/00? and 003, June 1985. The purpose o f  t h e  i n v e s t i g a t i o n s  would 

be: 

- Determine i f  t h e r e  a re  any m i g r a t i o n  pathways such as groundwater ,  

l e a c h a t e  o r  s u r f a c e  r u n o f f  by  m o n i t o r i n g  w e l l  i n s t a l l a t i o n s  and sampl ing 

o f  groundwater, s o i l  and s u r f a c e  water. 

- Repeat sediment and mussel sampl ing  p e r i o d i c a l l y  t o  de termine i f  t h e  

contaminant  l e v e l s  a re  changing. 

S ince t h e  contaminant  l e v e l s  i n  t h e  envi ronment are r e l a t i v e l y  low, remed ia l  

a c t i o n s  such as qroundwater  o r  seawater c u t o f f  w a l l s ,  o r  i n t e r c e p t i o n  and 
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t r e a t m e n t  of  l e a c h a t e  do no t  seem j u s t i f i a b l e ,  because t h e  env i ron inenta l  b e n e f i t  

wou ld  n o t  becommensurate w i t h  t h e  c o s t 3  If t h e  a d d i t i o n a l  s t u d i e s  show t h a t  

l e a c h a t e  and/or groundwater  are, i n  f a c t ,  c o n t r i b u t i n g  t o  t h e  env i ronmenta l  

con tam ina t i on ,  t h e n  a  response a c t i o n  such as a  c l a y  cap would reduce 

p e r c o l a t i o n  t h r o u g h  t h e  f i l l  and reduce,  b u t  no t  c o m p l e t e l y  e l i m i n a t e ,  l e a c h a t e  

genera t i on .  Another  response m igh t  be "no a c t i o n "  w i t h  p e r i o d i c  m o n i t o r i n g  o f  

t h e  sediment  and m ~ ~ s s e l s  t o  de termine i f  envi ronrnental  contaminant  l e v e l s  a re  

changing;  i f  t h e  l e v e l s  show a  decrease w i t h  t i m e  a  min imal  response such a  

r e g r a d i n g  and c o v e r i n g  t h e  s u r f a c e  and r i p - r a p p i n g  t h e  f a c e  might  be s u f f i c i e n t .  

To de te rm ine  an o r d e r  o f  magni tude c o s t  f o r  a  remed ia l  measure, a  c o s t  

e s t i m a t e  was made f o r  a  c l a y  cap ( 3  f e e t  t h i c k )  wh ich  would have, i n  genera l ,  

t h e  same goa ls  as t h e  c l o s u r e  and p o s t - c l o s u r e  c a r e  requ i rements  3 f  40 CFR 

265.310. T h i s  r e g u l a t i o n  i s ,  o f  course,  no t  a p p l i c a b l e  t o  t h e  NETC no r  i s  i t  

a p p l i c a b l e  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, p resen t  those a c t i o n s  which would be 

expected t o  m in im ize  r e l e a s e s  f rom t h e  l a n d f i l l ,  namely, p r o v i s i o n  and 

main tenance o f  adequate cover  and o p e r a t i o n  o f  a  groundwater  m o n i t o r i n g  system. 

The s u r f a c e  o f  t h e  d i s p o s a l  a rea i s  s u b j e c 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 r o m  r u n o f f  f r o m  areas t o  t h e  eas t  o f  t h e  s i t e .  Th i s  p e r c o l a t i o n  c o u l d  

genera te  l e a c h a t e  w i t h  t h e  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  b y .  To 

m i n i m i z e  t h i s  p e r c o l a t i o n ,  a  s u r f a c e  water  i n t e r c e p t i n g  system and a c l a y  cap 

o v e r  t h e  e n t i r e  l a n d f i l l  (about  1-2 acres)  wou ld  be r e q u i r e d .  Some s e c t i o n s  o f  

t h e  l a n d f i l l  a r e  s u b j e c t  t o  e r o s i o n  due t o  wave a c t i o n  and t h e r e  a re  some 

s e c t i o n s  where waste m a t e r i a l s  are exposed, A1 1  such wastes would be b u r i e d  

( i n c l u d i n g  t h e  s c a t t e r e d  meta l  1  i c  d e b r i s  a long t h e  shore1 i n e )  and t h e  seaward 

f a c e  p r o v i d e d  w i t h  r i p - r a p  t o  m in im ize  e r o s i o n  o f  t h e  face. Th i s  would p r o v i d e  

a c l o s u r e  c o n s i s t e n t  w i t h  40 CFR 265.310. 
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The s i t e  m o n i t o r i n g  program would c o n t i n u e  f o r  a  f i v e - y e a r  p e r i o d  t o  

de te rm ine  groundwater q u a l i t y  and t o  determine i f  sediment and mussel 

contaminants  are  i n c r e a s i n g  o r  decreasing.  

The es t ima ted  c o s t  f o r  t h i s  work i f  $650,000 e x c l u s i v e  o f  sampl ing and 

a n a l y s i s .  As ment ioned above, an RI /FS  program should be i n s t i t u t e d  b e f o r e  

p roceed ing  w i t h  any remedia l  measures. 



K. FINDINGS AT SITE NO. 17 GOULD ISLAND ELECTROPLATING SHOP - 
1. H i s t o r y  o f  Waste D isposa l  

The h i s t o r y  o f  waste d i s p o s a l  a t  t h i s  s i t e  was t h o r o u g h l y  covered i n  t h e  

IGS. The f o l l o w i n g  d i s c u s s i o n  sunimari zes t h e  background i n f o r m a t i o n  c o n t a i n e d  

i n  t h e  IAS. 

E x t e n s i v e  e l e c t r o p l a t i n g  and degreas ing  o p e r a t i o n s  occu r red  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 o p e r a t i o n s  e x i s t e d  o n l y  d u r i n g  t h e  

war. The wastes genera ted i n c l u d e d  m u r i a t i c  ac id ,  chromic ac id ,  copper cyat i ide,  

sodium cyanide,  sodium hydrox ide ,  n i c k e l  s u l f a t e ,  Anodex c leane r ,  and degreas ing  

so1vent.s. The method o f  d i s p o s a l  c o u l d  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 i scha rged  i n t o  t h e  bay w h i l e  concen t ra ted  spent  p l a t i n g  

s o l u t i o n s  were p r o b a b l y  b l e d  s l o w l y  i n t o  t h e  wastewater  stream. P l a t i n g  

s ludges,  on t h e  o t h e r  hand, were p r o b a b l y  d isposed o f  i n  t h e  l a n d f i l l  ' ( s i t e  No. 

14 ) .  

2 .  E x i s t i n g  S i t e  C o n d i t i o n s  

T h i s  s i t e  i s  l o c a t e d  a t  R u i l d i n g  32 and t h e  two wastewater l i n e s  d i s c h a r g e  

i n t o  Nar raganse t t  Bay on t h e  eas t  s i d e  o f  Gould I s l a n d .  The e l e c t r o p l a t i n g  shop 

i s  no t  i n  use and t h e  p r o p e r t y  i s  on l a n d  t o  be r e t a i n e d  b y  t h e  Navy. There a re  

no wastewater  d i scha rges  f r o m  t h e  two d i scha rge  p ipes  w i t h  t h e  p o s s i b l e  

e x c e p t i o n  o f  r o o f  d ra inage.  The end o f  t h e  d i scha rge  p i p e  a t  S t a t i o n  0 1  ( F i g u r e  

No. 16) was l o c a t e d  a t  t h e  t i m e  o f  v e r i f i c a t i o n  s t e p  sample c o l l e c t i o n .  The end 

o f  t h e  o t h e r  p i p e  c o u l d  n o t  be l o c a t e d  because o f  s i l t  and v e g e t a t i o n  

accumula t ions  over  t h e  p ipe .  

H y d r o g e o l o g i c a l  d a t a  was no t  ob ta ined  on t h i s  s i t e  s i n c e  i t  i s  n o t  p e r t i n e n t  

t o  t h e  s tudy .  



3. Gould I s l a n d  E l e c t r o p l a t i n q  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  s tep 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  No. 17)  a re  l i s t e d  i n  Tab le  45. The 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. 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  mar ine environment a t  and near t h e  s h o r e l i n e .  

The sediment samples were c o l l e c t e d  f rom S t a t i o n  Nos. 0 1  and 02 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  o f  water. The depos i t s  were p redominan t l y  

s tony  s i l t  and sand and were penet ra ted w i t h  the  hand c o r i n g  equipment w i t h  

g r e a t  d i f f i c u l - t y .  The two su r face  sediment samples (0-4 inches )  were analyzed 

as i n d i c a t e d  i n  Table 45, bu t  t h e  o the r  sample ( a t  a  depth o f  6-12 inches)  was 

rese rved  f o r  f u t u r e  use i f  requ i red .  

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 d l  zone shoreward o f  t h e  

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 o c a t e d  beyond t h e  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 d ischarges when t h e  f a c i l i t y  was ac t i ve .  The end o f  a  

s i m i l a r  p ipe  near S t a t i o n  No. 02 c o u l d  not  be l o c a t e d  s ince  t h e  p i p e  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 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  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  Tab le  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  Tab le  45 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 sunimary o f  these r e s u l t s  i s  presented i n  

Tab le  46. 
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TABLE 45 
SAMPLES COLLECTED - VFRIFICATION STEP 

SITE NO. 17 - GOULD ISLAND ELECTROPLATING SHOP 

NO. - STA - TYPE - TIME - ANALYSIS FOR 

12-1-83 
8750 02 Sediment (0-4)  10:00 A.M. Cyanide, Meta ls*  
8751 0 1 Sediment (0-4)  10: 30 Cyanide, Me ta l s  
8752k 01 Sediment (6-12)  10:30 xx 
8753 07 Mussels 10:00 Meta ls  
8754 0 1 Mussels 10:30 Met a1 s 

*Metals = C r ,  Cd, Pb, Hg, Ag, Cu, Ni 

**Sample n o t  analyzed i n  t h e  v e r i f i c a t i o n  s tage  

TABLE 46 
SUMMARY OF SEDIMENT AND-TSAMPLE ANALYTICAL DATA 

SITTNO. 17 - GOULD ISLAND ELECTROPLATING SHOP (DEC., 1983) 
( A l l  r e s u l t s  i n  ug/gm - d r y  welght  b a s i s )  

Subs t ra tes  
and 

Parameters 

SEDIMENT*: 
Cyanide 
Chromium 
Cadmi uin 
Lead 

Mercu ry  
S i  l v e r  
Copper 
N i c k e l  

MUSSELS: 
Chromyum 
Cadmi um 
Lead 
Mercury  

S i l v e r  
Copper 
N i c k e l  

Con t 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 o n  Numbers - Numbers 

0 1  - 02 -- N 1  - N2 - 

* A l l  sediment d a t a  i s  f o r  t h e  s u r f a c e  
sediments a t  O t o  4 - i n c h  depth 

K-3 



5. 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  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  s l i g h t l y  e leva ted  

c o n c e n t r a t i o n s  o f  cyanide and copper are present  i n  sediments and an e leva ted  

c o n c e n t r a t i o n  o f  copper i s  present  i n  mussels c o l l e c t e d  f rom t h e  v i c i n i t y  o f  one 

o f  t h e  d ischarge p ipes 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. Th is  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  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 46 ) .  See Sec t ion  0 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 mussels. 

6. 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 sample 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  the  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)  i s  l i s t e d  i n  Table 47. The l o c a t i o n  o f  t h e  

sample c o l l e c t i o n  p o i n t  i s  shown on F i g u r e  No. 17.  The p r i n c i p a l  area 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  was 

i n  re-check ing the  contaminat ion l e v e l  a t  one mussel sampl ing s t a t i o n .  

The mussel sample was 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  No. 02 

l o c a t e d  near t h e  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 

d ischarges when t h e  f a c i l i t y  was a c t i v e .  

7. 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 sample 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  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  was analyzed f o r  t h e  parameters i n d i c a t e d  i n  Tab le  47 

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 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  Table 40. 

8. E v a l u a t i o n  o f  A v a i l a b l e  Data - C h a r a c t e r i z a t i o n  Step 

- 
Ihe 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  me ta ls  i n  mussels 

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

9. Recommendations - 
No f u r t h e r  s t u d i e s  o r  remedial  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  h igh.  

K-4 
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TABLE 47 
SAMPLES COLLECTED - CHARACTERIZATION STEP 

SITE NO. 17 - GOULD ISLAND ELECTROPLATING SHOP 

NO, - STA - TYPE TIME - ANALYSIS FOR* 

9-11-84 

2975 02 Mussels 4:00 PM Met a1 s 

* M e t a l s  = Lead, Copper, Chromium, N i c k e l  

TABLE 48 

SUMMARY OF MUSSEL SAMPLE ANALYTICAL DATA 
SITE NO. 17 - GOULD ISLAND ELECTROPLATING SHOP (Sept.,  1984) 

( A l l  r e s u l t s  i n  ug/gm - d r y  we igh t  b a s i s )  

St  a t  i on 
No. - Lead Copper Chromium N i c k e l  - 
0 2 5.0 6.6 1.0 3.9 
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YWC SAMPLE LABEL 



A f f i x  t o  sample 

A f f i x  t o  r e q u e s t  s h e e t  

YORK WASTEWATER CONSULTANTS 

I - l - L _ J  UIU*"  EzIIl ',Ill 

. 4167 s v r  o 
S U R E  asmsr 0 
HUUBER 

CD 

-( w 
A f f i x  to  s a m p l e  

c u s t o d y  s h e e t  
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QAIQC SUMMARY 



QAIQC - VERIFICATION 



L. ".. . -2 
York Wastewater Consuliants, InCc 
One Research Drive 
Slamlord, Conneclicul 0G:'CC 

QA/QC SUMMARY 

Note: x = A r i t h m e t r 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  

Cadmium: 

T a r g e t  V a l u e  4 . 0 0  mg/ l  
S t a n d a r d  V a l u e s  A.  3 .96  

B. 3 . 9 2  
C .  3 . 8 8  
D. 4 . 2 0  

x f S = 3 . 9 9  + 0 . 1 4  m g / l  
R e c o v e r y  = 9 9 . 8 %  

C  hrcin ium: 

T a r g e t  V a l u e  4 .00  m g / l  
S t a n d a r d  V a l u e s  A. 3 . 9 6  

B .  4 . 0 4  
C .  3 . 8 4  
D. 3 . 4 8  

L e a d  : 

T a r g e t  V a l u e  4.0 m g / l  
S t a n d a r d  V a l u e s  A. 4 .0  

B. 4.0 
C .  4 .0  
D .  4.0 

x 2 S  = 4.0  * 0.0 
R e c o v e r y  = 1 0 0 %  

N i c k e l :  

T a r g e t  V a l u e  4 .00  m g / l  
S t a n d a r d  V a l u e s  A. 4 . 6 0  

B .  4 .52  
C. 4 . 5 6  
D. 5 . 1 2  

X f S = 4 . 7 0  f 0 . 2 8  
R e c o v e r y  = 1 1 7 . 5 %  



T r a c e  Metals i n  F i s h  

Metal 

M e r c u r y  
S e l e n i u m  
Cadm ium 
Chromium 
c o p p e r  
Lead 
N i c k e l  
Z i n c  

U.S. EPA Sample  No. 1, S e r i a l  N o .  0639 

T a r g e t  V a l u e  95% C o n f i d e n c e  E x p e r i m e n t a l  
(mg/kg)  Le ve 1 -- V a l u e  

2.52 1 . 2 4  - 3 . 8 0  2 .22  
0 .37  MDL - 0 .75  0 . 2 1  
0.16 MDL - 0 . 3 2  0.09 
0 .58  MDL - 1 . 3 4  0.58 
2 . 2 1  0 . 9 3  - 3.49 1 . 9 0  
0 .26  MDL - 0.62  0 .32  
0 .54  MDL - 1 . 1 0  0 .87  
4 3 . 6  3 5 . 5  - 5 7 . 7  3 9 . 2  

PCB's i n  F i s h  

U.S. EPA C o n c e n t r a t e s  No. 1 and No. 2  

C o n c e n t r a t e  N o .  1, S e r i a l  No. 659  

T a r g e t  V a l u e  A c t u a l  V a l u e  95% C o n f i d e n c e  
P a r a m e t e r  (mg/kg) (mg/kg I n t e r v a i s ( m g / & )  - 

T o t a l  PCB's 5.17  4 . 8 6  *D.L.  - 1 1 . 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  V a l u e  95% C o n f i d e n c e  
P a r a m e t e r  (mg/kg)  I n t e r v a l s  (mg/kg) 

PCB 1 2 4 2  
PCB 1 2 6 0  
T o t a l  PCB's 

*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 . 4 2  mg/kg PCB 1 2 4 2  and  0 .09  mg/kg 
PCB 1 2 6 0  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 . .-J 

York Wastewater Consultall \~,  h.. 
One Research Drive 
Slnrnford, Conneclicui 069% 

Pesticide A n a l y s i s  - 

The f o l l o w i n g  a r e  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  by 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 e a l t h .  ( T h e s e  s a m p l e s  w e r e  r u n  a t  t h e  same time a s  t h i s  
p r o j e c t s  s a m p l e s . )  



PESTICIDES 

Sample 
Compound Number 

Endr in  1 
2 

L indane  1 
2 

Methoxychlor  1 
2 

A c c e p t a b l e  
Range f o r  

T a r g e t  Q u a n t i t a t i o n  
Value  o f  Pa rame te r  
( u g / l )  (ug/l) 



Compounds 

I n o r g a n i c  A c i d s  and 
C h e m i c a l s  

Atomic A b s o r p t i o n  
S t a n d a r d s  

S o l v e n t s  ( h e x a n e ,  
m e t a n o l ,  d i e t h y l  
e t h e r ,  e t c . )  

L. . .-A 

York Wastewater Consullanlfr, In 
One Research Dwe 
Slamlord Connecllcul 06900 

CHEMICALS AND STAHDARDS 

P e s t i c i d e ,  PCB, V o l a t i l e  
O r g a n i c s  

N i t r o g e n  

Grade M a n u f a c t u r e r  

R e a g e n t  J .  T .  B a k e r  

R e a g e n t  

S c i e n t i f i c  P r o d u c t s  
D i v i s i o n  o f  

American H o s p i t a l  
S u p p l y  

B u r d i c k  and J a c k s o n  
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  
G a s e s  





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 ~ m e n t s  

Cadmium : Lead : 

T a r g e t  Value 0.50 mg/l T a r g e t  Value 
S t a n d a r d  Va lues  1. 0.52 S t a n d a r d  Values  

2. 0.53 
3. 0.48 
4. 0.47 
5. 0.50 
6. 0.51 
7. 0.47 
8. 0.52 
9. 0.49 
10. 0.47 

Chromium : 

T a r g e t  Value  1 .00 
S t a n d a r d  Val.ues 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 

x + S  = 0.94 + 0.03 
Recovery = 94.0%- 

Nicke l  : 

T a r g e t  Va lue  1 .OO 
S t a n d a r d  Va lues  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. 0.85 



Trace Meta l s  I n  F i s h  

U.S. EPA Sample No. 1 ,  S e r i a l  No. 0639 

T a r g e t  Value  95% Conf idence  Exper imenta l  
Meta l  -- (mb'lkg) -- Leve l  Value 

Lead 0.26 hlDL - 0.62 0.30 
Chromium 0.58 hlDL - 1.34 0 .56  
Cadmium 0.16 MDL - 0.32 0.19 
Nicke l  0 .54  MDL - 1 . 1 0  0.67 



Note: x = Arithmetic Mean 
S = Standard Deviation 

Inorganic Analyses: Aqueous Samples - 

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 

x + S = 115 + 6.43 
Recovery = 104.5% 

Cyanide : 

Target Value 0.05 mg/l 
Standard Values 1. 0.046 

2. 0.040 
3. 0.052 

Petroleum Rased Hydrocarbons: 

Target Value 15.0 mg/l 
Standard Values 1. 12.3 

2. 11.4 
3. 17.3 

Ammonia-Nitrogen: 

Target Value 2.00 mg/l 
Standard Values 1. 1.85 

2. 1.97 
3. 2.05 

Total Suspended Solids: 

Target Value 25.0 mg/l 
Standard Values 1. 17.3 

2. 22.8 
3. 19.9 

Biochemical Oxygen Demand: 
(5-~ay ) 
Target Value 150 mg/l 
Standard Values 1. 136 

x + S = 13.7 + 3.18 
Recovery = 91.3%- 



QAfQC SUMMARY 

N o t e :  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  

M e t a l  A n a l y s e s  - Aqueous Samples  - 

R e o l i c a t e  V a l u e s  

P a r a m e t e r  

Antimony 
A r s e n i c  
B e r y l l i u m  
Cadmium 
Chromium 
Copper  
Lead 
N i c k e l  
S e l e n i u m  
T h a l l i u m  
Z i n c  

T a r g e t  V a l u e s  
( W / l )  X + S  - - -  R e c o v e r y  



V o l a t i l e  P r i o r i t y  P o l l u t a n t s  - Aqueous -- 

Compound T a r g e t  V a l u e  

M e t h y l e n e  C h l o r i d e  3 9 9  u g / l  
l , l , l - T r i c h l o r e t h a n e  4 0 5  u g / l  
T e t r a c h l o r o e t h e n e  486 u g / l  
T o l u e n e  2 6 1  u g / l  
Benzene  250  u g / l  
X y l e n e  400 u g / l  

Compound 

S a m p l e s  

R e s u l t  
% 

R e c o v e r y  -- 

BASE/NEUTRAL/ACIDIC ORGANICS RECOVERY 
DATA ON LABELED QC SAMPLES 

A c t u a l  Mean T h e o r e t i c a l  
P e r c e n t  R e c o v e r y  Mean R e c o v e r y  

n a p h t h a l e n e  '7 7  
h e x a c h l o r o b u t a d i e n e  56 
d i e t h y l  p h t h a l a t e  1 0 0  
c h r v s e n e  88 
p h e n o l  
2 , 4 - d i m e t h y l p h e n o l  
A r o c l o r  1248  

T h e o r e t i c a l  mean p e r c e n t  r e c o v e r y  v a l u e s  were  t a k e n  f rom " P r e s c i s i o n  
a n d  Accuracy  i n  t h e  D e t e r m i n a t i o n  o f  O r g a n i c s  i n  Water  by F u s e d  
S i l i c a  C a p i l l a r y  Column Gas Chromatography /?dass  S p e c t r o m e t r y  and 
P a c k e d  Column Gas Chroma to~! r auhv /Mass /Suec t rome t rv" .  J .  W. E l c h e l -  - " ,  
b e r g e r ,  F:. G .  K e r n s ,  P .  O l y n y k ,  a n d  'w. T,. ~uide, -- A n a l .  Chern., 
1 9 8 3 ,  5 5 ,  1471-1479.  



July 24, 1985 

Mr. Charlie Jaworski 
Loureiro Engineering Associates 
10 Tower Lane 
Avon, CT 06001 

Dear Charlie: 

1n regards to our recent telephone conversations regarding the 
USN/NETC Characterization Step, the results for the trace 
metals in mussels duplica-te sample are good. The variances in 
the concentrations are typical for this type of sample matrix 
and sample preparation method. The USEPA qua]-ity control sam- 
ple (No. 0639) gives 95% confidence limits of approximately i. 
50 to i. 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 ~rogram)~, and the concentrations found 
are genera1l.y 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 $A/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 re1.a-tive 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 8-2071 RSD. 

The range of the values again, is what is considered typical 
for the type of samp1.e matrix and the method itself. 

In regards to t,he fingerprinting of the hydrocarbons by 
GC/FID, 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 sensi tivity of the technique. 

The method for petroleum hydrocarbons itself is a Freon" 
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 



petrolenm hydrocarbons as other types of oils i.nterfere. -The 
petroleum hydrocarbon values cannot be compared to the finger- 
printing data without keeping this in mind, Certain trends mag 
be evident, but in general no specific conclusions should be 
drawn from the'two sets of data. 

Very truly you$s, 

l~allow, WB Phelps, D.K., "A Hcport on the Coastal 
Environment Assessment Stations (CFIAS) Program," U.S. E.P.A. 
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YWC LABORATORY REPORTS 
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S a m p l e  I D  
P C B ' s  

ppm 

01-6191-OC 
LEA/USEI NEWPORT R I  LABORATORY RESULTS 

S I T E  02 MELVILLE NORTH 
ALL RESULTS I N  P P B  UNLESS OTHERWISE NOTED 

PET. BASED HC (ppm) Cr Cd P b A s  - - 



S a m p l e  ID 

Compos i te  of Nos.: 
02-01-SI, 
02-02-SL 
02-03-SL 

01-6191-00 
LEA/USN NEWPORT R I  LABORATORY RESULTS 

S I T E  02 MELVILLE NORTH 
ALL RESULTS I N  PPB UNLESS OTHERWISE NOTED 



Sample I D  

0703GWDA 
07 03GWDB 
0703GWDC 
0704GWDA 
0704GWDB 
07 04GWDC 
0704GWWA 
0704GWWB 
07 04GWWC 
07 03GWWA 
0703GWWB 
0703GWdC 
0705SL 
07 0 2SL 
07 01SL 

01-6191-00 
LEA/USN NEWPORT R I  LABORATORY RESULTS 

S I T E  07 TANK FARM NO. 1 
ALL RESULTS IN P P B  UNLESS OTHERWISE NOTED 

B e n z e n e  T o l u e n e  Xy l e n e s  - L e a d  P e t  . B a s e d  KC ( ppm) O i l  & G r e a s e  (ppm) 

1 8  281 561  
3 39 

. <40  
479 7 3 5 226 

2 .8  
<40  

40 59 26 
5 . 5  

<40  
1 6 0  203 9 1 

1 . 6  
(40 

8 , 5 0 0  
27 ,499  
1 5 , 2 5 0  



C o m p o s i t e  of N o s . :  
1 2 - 0 1 - S L  
12 -02 -SL  
1 2 - 0 3 - S L  
1 2 - 0 4 - S L  
1 2-05-SL 
12 -06 -SL  

0 1 - 6 1 9 1 - 0 0  
LEA/USN NEWPOKT R I  LABORATORY RESULTS 

S I T E  1 2  TANK FARM 4 
ALL RESULTS I N  P P B  UNLESS OTHERWISE NOTED 

L e a d  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  (pprn) - 
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S a m p l e  I D  C u  - 

~- - 

LEA/USN NEWPORT R I  LABOKATORY RESULTS 
S I T E  14 NETC 

ALL RESULTS I N  P P B  UNLESS OTHERWISE NOTED 



S a m p l e  I D  

LEA/USN NEWPOKT RI  LABORATORY RESULTS 
SITE NO. 1 7  

A L L  RESULTS I N  P P B  UNLESS OTHERWISE NOTED 

Cyanide C a d m i u m  C h r o m i u m  C o p p e r  - L e a d  Mercury N i c k e l  s i l v e r  



,,.. ) , ,.. LOUREIIiO ENGINEERING ASSOCIATES 
10 Tower Lane, Avon Park South 
Avon, Connecticut 06001 



December 3 ,  1 9 8 4  

61910-000 
LOUREIRO E N G I N E E R I N G  ASSOCIATES 

10 Tower Lane  
Avon P a r k  S o u t h  

.. Avon, C o n n e c t i c u t  - 0 6 0 0 1  

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 r o m  t h e  U.S. Navy Nava l  E d u c a t i o n  and T r a i n i n g  
Cen- t e r  i n  N e w p o r t ,  Rhode I s l a n d  were s u b m i t - t e d  t o  York L a b o r a -  
t o r i e s  D i v i s i o n  o f  YWC, I n c .  f o r  a n a l y s i s  on S e p t e m b e r  13 ,  
1 9 8 4 .  The  a n a l y s e s  i n v o l v e d  h e a v y  m e t a l s  and  o t h e r  c o n v e n t i o n -  
a l  p a r a m e t e r s  on  v a r i o u s  m a t r i c e s .  

The  r e s u l t s  o f  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  a s  Appendix  A a r e  c o p i e s  o f  t h e  F i e l d  C u s t o d y  S h e e t s  

RQB : c g  



Sample Identification 

12-13-TI< 
12-13-TK 

12-15-TIi 
12-15-TK 

12-12-TIC 
12-12-TK 

12-14-TX 
12-14-TK 

12-16-TK 
12-16-TK 

12-17-TK 
12-17-TK 

TABLE 1 
61910-000 

LEA/U.S. NAVY 
8ATERS FROM TANK BOTTOBS 

SEPTEMBER 12,  1984 

( A l l  R e s u l t s  L i s t e d  i n  mgjl) 

Lead 

<0 -04 

<0 .04 

<0 .04 

<0 .04 

<0 .04 

<0 .04 

Total 
Suspended Solids 

7.2 

25.6 

79.2 

99.6 

29.2 

37.5 

Ammonia- 
Nitrogen 

0.74 

0.89 

0.76 

0.48 

0.67 

0.48 

Biochemical 
Oxygen Demand 

( 5  Day) 

Petroleum 
Based 

Hydrocarbons 



TABLE 2 
61910-000 

LEA/U.S. NAVY 
SEDIMENTS (EP LEACHATES) 

SEPTEHBER 11, 1984 

E.P. Toxicity L e a c h a t e  

(All R e s u l t s  i n  mg/ l )  

Sample Identification - Lead Copper - 

01-20-SD <0 .2 <O .20 

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 

- 

Chromium - 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<O. 10 
<0 .10 
<0.10 
<0 .10 
<0 .I0 
<o .10 
<o .10 
<0.10 
(0.10 
<0.10 
<0.10 

Nickel 



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

01-20-SD 
01-18-SD 
01-15-SD 
01-16-SD 
01-19-SD 
01-17-SD 

01-17-SU ( D u p l i c a t e )  
01-14-SD 

01-14-SD ( D u p l i c a t e )  
14-08-SD 
14-10-SD 
14-07-SD 
14-09-SD 
14-06-SD 

14-06-SD ( D u p l i c a t e )  
14-04-SD 
14-05-SD 

14-05-SD ( D u p l i c a t e )  

TABLE 3 
61910-000 

LEA/U.S. NAVY 
SEDIMENTS 

TOTAL METALS AND TOTAL CVANIDE 
SEPTEMBER 1 1 ,  1984 - 

T o t a l  Me-tals and T o t a l  Cyanide 
R e s u l t s  i n  ug/g on D r i e d  B a s i s  . 

Lead ---- 

32.3 
34.9 
78 .2  
44.0 
33.6 
21.5 
30.8 

267 
-- 

27.2 
20.9 
14 .8  
17 .3  
28.4 
25 .4  
15 .2  

163 
- - 

Chromium 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  

1 0 . 4  
8 . 3  
8 . 3  

29.2 
-- 

Cyanide -- 

<0 .OO5 
< O  .OO5 
< 0  ,005 
(0.005 
< O .  005 
<0 .005 

- - 
<0 .005 
< O  .005 
<0 .005 
< O  .005 
<0 .005 
C0.005 
< O  .OO5 

- - 
<0 .005 
<0 .005 
<0 .005 

% 
Mois tu re  

72.70 
69.96 
67.62 
62.27 
68.46 
70.24 - - 
74.98 - - 
64.23 
65.69 
72.45 
55.41 
64.16 
- - 

76.77 
74.44 
-- 



TABLE 4 

LEA Des ig .  

L E A / U . S .  NAVY 
METALS I N  BRJSSELS (DRY T I S S U E  B A S I S )  

SEPTEMBER 11 - 1% 1.984 

All Results  i n  ug/g (ppm) 

Lead Copper Chromium Nickel % Solids -- -- 



Sample 
Identification 

TABLE 5 
61910-000 

LGA/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 Hunker 
C Fuel. 



.~, . ... ,.. . .. ,. 
,.+.,,:. :.I.::. .:, : ~ ~. ; 

61910-000 

,. ~ ~ . .  
. , < .. January 25, 1985 

,,, ,?. 17 . , . . . ,o,. , ,, LOUREIRO ENGINEERING ASSOCIATES 
10 Tower Lane, Avon Park South 
Avon, CT 06001 

\;:,:;~ylc;.: Mr. Charles Jaworski, P.E. 



J a n u a r y  1 5 ,  1 9 8 5  

61910-000 
LOUKEIRO ENGINEERING ASSOCIATES 

1 0  Tower L a n e  
Avon P a r k  S o u t h  

Avos ,  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  and  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 L a b o r a -  
t o r i e s  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 November 2 1 ,  1984. 
The a n a l y s e s  i n v o l v e d  heavy  metals and  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  as Append ix  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 .  

c- bM P r e p a r e d  by:  0 
D a n i e l  78. O t t  

DFO/JCC/mz 
A t t a c h m e n t s  



T a b l e  1.0 
6 1 9 1 0 - 0 0 0  

LEA/U. S . NAVY-NEWPOIIT 

S a m p l e s  

Tank Farm One 
- S i t e  07 

Pe Lro leum 
Sample  H y d r o c a r b o n s  Benzene T o l u e n e  Xy l e n e  P i n g e r -  

1.0. m i : / l  ( E P X ~  u g / l  ( p p b )  ue ; / l  ( p p b )  & g / l  ( p p b )  p r i n t  

07-07-GWA 1 1 8 4  < 1 . 0  - - - - -- -- 

* 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  sample  contained a 
s e r i e s  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 8  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 n 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-NEWPOHT 

Tank Farm Four 
Site 12 

Petroelum 
Hydrocarbons 
mg/l ( p p m l  





i,r,. . , ~ %  ,>. . , . , .,. . . , , : :  ,,,,. ', : 6 1 9 1 0 - 0 0 0  

:.i. J a n u a r y  2 5 ,  1 9 8 5  

' - :  ,--' , T  . .,-., . i~i , LOUREIRO ENGINEERING ASSOCIATES 
1 0  T o w e r  L a n e ,  A v o n  P a r k  South  
A v o n ,  CT 0 6 0 0 1  

...;-. ,-.,,..,> , ,.,:, _,:,,: tLei,, M r .  C h a r l e s  J a w o r s k i ,  P .  E .  



J a n u a r y  1 5 ,  1 9 8 5  

61910-000 
LOUREIRO ENGINEERING 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 Nava l  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  Newpor t ,  Rhode I s l a n d  were s u b m i t t e d  t o  York L a b o r a -  
to r ies  D i v i s i o n  of YWC, J n c .  f o r  a n a l y s i s  on December 1 8 ,  1984 .  

The r e s u l t  of t h e  a n a l y s e s  a r e  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  a s  Append ix  A a re  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  b y :  -a& & 
D a n i e l  P .  O t t  

Approved by:  

DFO/JCC/rnz 
A t t a c h m e n t s  



TABLE 1.0 
61910-000 

LEA/U.S. NAVY 

Sample  
I d e n t i f i c a t i o n  

07-06-GWB 1284  
07-06-GWC 1284  

GNOUNDWATEK 
12/17/84 

Tank Farm One 
S i t e  07 

Benzene T o l u e n e  X y l e n e s  H y d r o c a r b o n  
u g / l  ( p p b )  d l .  ( p p b )  ~ g / l  ( p p b )  - F i n g e r p r i n t  - 

(10  110 <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  

< 1 0  < 1 0  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  similar 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 C 8  t h r o u g h  C l g  h y d r o c a r b o n s  was p r e s e n t  which  is  
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  SPH 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 w e r e  u s e d  f o r  a n a l y s i s  of  RTX a n d  
Hydrocarbon  F i n g e r p r i n t .  



Sample 
I d e n t i f i c a t i o n  

07-06-GWA 1284  

07-07-GWA 1284 

07-08-SPA 1284 

07-04-GWA 1284 

TABLE 2.0 
61910-000 

LEA/U.S. NAVY 

GROUNDWATER 
1 2 / 1 7 / 8 4  

Tank Farm One 
S i t e  07 -- 

P e t r o l e u m  Based  H y d r o c a r b o n s  
m g / l  (ppm) 



Sample Identification - 
12-10-GWA-1284 

12-10-GWB-1284 

12-1 1-GWA-1284 

12-11-GWB-1284 

TABLE 3.0 
61910-000 

LEA1U.S. NAVY -- 
GROUNDWATER 
12/17/84 

Tank Farm Four 
Site 12 -- 

Petroleum Based 
Hydrocarbons mg/l (ppm) 
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:. ... : ,. February 13, 1985 
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10 Tower Lane, Avon Park South 
Avon, CT 06001 

,...., . . . , .-I , i 8 . .. , ,., Mr. Charles Jaworski, P.E. 



F e b r u a r y  1 3 ,  1985 

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 A N D  RESULTS 

V a r i o u s  s a m p l e s  f rom t h e  U.S. Navy Nava l  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 L a b o r a -  
t o r i e s  D i v i s i o n  o f  YWC, I n c .  f o r  a n a l y s i s  on J a n u a r y  9 ,  1 9 8 5 .  
The  s a m p l e s  were p r e p a r e d  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 .  1 9 8 0 .  a n d  EPA Methods  6 2 4 ,  6 2 5 . 1  a x  608. The r e s n l t s  
a re  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 Append ix  A are c o p i e s  o f  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:  -=&d r e  - 
D a n i e l  F. O t t  

DFO/JCC/mz 
A t t a c h m e n t s  





TABLE 2.0 
61910-000 

LEA/U.S. NAVY NEWPORT 

S a m p l e s  1 / 0 7 / 8 5  a n d  1 / 0 8 / 8 5  

McAll is ter  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  ( p p b ) .  

Sample  I d e n t i f i c a t i o n  

P a r a m e t e r  

Antimony 
A r s e n i c  
B e r y l l i u m  
Cadmium 
Chromium 
Copper  
Lead 
Mercury  
N i c k e l  
S e l e n i u m  
S i l v e r  
T h a l l i u m  
Z i n c  
C y a n i d e  
P h e n o l s  
C h l o r i d e  
pH 

S t a t i o n  23  S t a t i o n  2 1  S t a t i o n  22 



TABLE 3.0 
61910-000 

Compound 

. . 

LEA/U.S. NAVY-NEWIQRT 
VOLATILE PRIORITY POLLUTANTS 

Samples 1/07/85 

McAllister Point Landfi1.l 
-- Site 01 

All results are reported in ug/l (ppb) 

Sample Identification 

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-dicbloropropene 
trichloroethylene 
benzene 
cis-1,3-dichloropropene 
dibromochloromethane 
1,1,2-trichloroethane 
bromof orm 
tetrachloroethylene 
l,1,2-2-tetrachlorocthane 
toluene 
chlorobenzene 
ethyl benzene 

Station 29 Station 21 Station 22 - - 



Compound 

TABLE 4.0 
61910-000 

LEA/U.S.  NAVY NEWPORT 
BASE/NEUTRAL EXTRACTABLE P R l O R I T Y  I"OLLUTANTS 

Samples 1/07/85 and 1/08/85 
McAllister Point Landfill 

Site 01 

All results are reported in ug/1 (ppb). 

n-nitrosodimethyl amine 
his (2-chloroethyl) ether 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
1,2-dichlorobenzene 
his (2-ch1oroisopropyl) ether 
hexachloroethane 
n-nitroso-di-n propylamine 
nitrobenzene 
isophorone 
bis (2-chloroethoxy) methane 
1,2,4-trichlorobenzene 
naphthalene 
hexachlorobutadiene 
h e x a c h l o r o c y c l o p e n t a d i e n e  
2-chloronaphthalene 
dimethyl phthalate 
acenaphthylene 
2,6-dinitrotoluene 
acenaphthene 
2,4-dinitrotoluene 
diethyl phthalate 
f 1.uorene 
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 
his (2-ethyl hexyl) phthalate 
di-n-octyl phthalate 
bonzo (b) fluoranthene 
benzo (k) fluoranthene 
benzo (a) pyrene 
benzo ( g ,  h, i ) perylene 
dibenzo a h anthracene 
Indeno (!,8,A,c,d) pyrene 
n-nitrosodiphenylamine 

Sample Identification 
Station 2 3  Station 21 station 22 --- 



TABLE 5 .0  
61910-000 

LEA/U .S. NAVY NEWPORT 
ACID EXTRACTABLE PRIORITY POLLUTANTS 

Samples 1/07/85 and 1/08/85 - 

McAllister Point Landfill 
Site 01 

All results are reported in ug/l (pph). 

Sample Identifi.cat& 

Compound Station 23 Station 21 Station 22 

phenol <25 <25 (25 
2-chlorophenol (25 <25 (25 
2-nitrophenol (25 (25 (25 
2,4-dimethylphenol <25 (25 <25 
2,4-dichlorophenol <25 <25 <25 
4-chloro-3-methyl phenol <25 <25 <25 
2,4,6-trichlorophenol <Z5 <25 <%5 
2,4-dinitrophenol <250 <250 <250 
4-nitrophenol <25 (25 <25 
2-methyl-4,6-dinitrophenol <250 <250 <250 
pentachlorophenol <25 <25 (25 



TABLE 6.0 
61910-000 

LEA/U. S. NAVY NEWPORT 
PESTICIDES AND PCB's - 

Samples 1/07/85 and 1/08/85 

McAllister Point Landfill 
Si.te 01 

All results :ire reported in ug/l (ppb). 

Compound 

alpha BHC 
beta BHC 
gamma BHC 
delta BHC 
Heptachlor 
Aldrin 
4,4 ' UIIh 
Dieldrin 
4,4' UOU 
Endrln Aldehyde 
4,4' DUT 
Chlordane 
Endosulfan I 
Endosulfan I1 
Endosulfan Sulfate 
Endrin 
Heptachlor Epoxlde 
Toxaphene 
PCB - 1016 
PCB - 1221 
PCB - 1232 
PCB - 1242 
PCB - 1248 
PC13 - 1254 
PCB - 1260 

Sample Identification 

Station 23 Station 21 Station 22 - 

<O. 005 <O. 005 <O. 005 
<0.005 (0.005 <0.005 
<O. 005 <0. 005 <O. 005 
<O. 005 (0.005 <O. 005 
<0.01 <0.005 <0.005 
<0.005 0,015 0.015 
10.005 (0.005 <O. 005 
(0.005 (0.005 <O. 005 
<O. 025 <0. 005 <0.005 
<o.o1 <0. 01 <0.01 
<0.025 <O. 025 <O. 025 
<o. 02 <0.02 <o. U2 
<O. 01 <0.01 <0.01 

<0.005 (0.005 10.005 
<O. 025 <0. 025 <0.025 
<0.005 <0. 005 <0.005 
<O. 025 <O. 025 <0.025 
<0.2 <o. 2 (0.2 
(0.2 <0. 2 <0.2 
<0.2 <0. 2 <o. 2 
<0.2 <O. 2 <O. 2 
<O. 2 (0.2 (0.2 
(0.2 <O. 2 <0.2 
(0.2 <o. 2 <O. 2 
<O. 2 <o.2 <O. 2 



Sample  
I d e n t i f i c a t i o n  

12-10-GWA-010785 

12-10-GWB-010785 

12-1.1-GWA-010785 

12-11-GWB-010785 

TABLE 7.0 
61910-000 

LEA/U.S. NAVY-NEWPORT 

Samples  - 0 1 E / 8 5  - - 

Tank Farm F o u r  
S i t e  1 2  

P e t r o l e u m  
H y d r o c a r b o n s  

m g j l  ( D D ~ )  
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*.., .,->.: 7 
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February 13, 1985 

61910-000 
LOUREIRO ENGINEERING ASSOCIATES 

1.0 Tower Lane 
Avon Park South 

Avon, Connecticut - 06001 

Attention: Mr. Charles Jaworski, P.G. 

PURPOSE AND RESULTS 

Various samples from the I J . 3 .  Navy Naval Education and Training 
Center in Newport, Rhode Island were submitted to York Labora- 
tories Division of YWC. Inc. for analvsis on Januarv 3 0 .  1 9 R 5 .  " - -  , - -  
The samples were prepared and analyzed in accordance with 
Standard hiethods 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: 30-,d C&a 
Daniel F. Ott 

Approved by: 

DFO/JCC/mz 
Attachments 



Table 1.0 
61910-000 

LEA/U.S. NAVY-NEWPORT 

Samples 1 /28 /85  

Tank Farm One 
Site 07 - 

Petroleum 
Sample Hydrocarbons Benzene Toluene Xylene Finger- 

I . U .  - u L l  (ppb) print mg/l (ppm_i ug/l (PP~) W / l  ( P P ?  - 

*Insufficient levels to fingerprint, 

**Gas Chromatographic scans indicated that the sample contained a 
series of hydrocarbons with a pattern similar to weathered gasoline. 
The hydrocarbons present were in the C8 to C l g  range which indicate a 
weathered gasoline product. 



Sample Identification 

12-10-GWA-0185% 

12-10-GWB-0185B 

12-11-GWA-0185B 

12-11-GWB-0185B 

TABLE 2.0 
61910-000 

L E A 1 U . S .  NAVY - NEWPOKT 

Samples 1/28/85 

Tank Farm Four 
Site 12 

Petroleum Based 
Hydrocarbons mg/l (ppml 

<I  .o 





APPENDIX  D 

WELL DRILLER'S LOGS 
and 

MONITORING WELL DETAILS 



CLARENCE WELT1 ASSOC., INC. 
P.0.BOX 387 
F 

B- 21 Site No. 01 
BORING NO.- 

LINE ?. STA.. 
OFFSET. 
GR. ELEV. 

BLOWS 
A STRATUM DESCRIPTION  PER^ B 

dump fill, fabric, 
iron, bricks, some 
fine-crs. sand, tr. 

) f ine-crs. gravel., - 1 occasional cobbles 

P 

ock core 
rec. 35" 

1. Cot.. A strata depth 
2. COC. 5 
3. W W E R  * I&; FALL 30" 
4. SAMPLER ---- 0.0. SPLIT SP80PI  
5 .  CWY - GROUND WATER 

BORING NO. 

LINE 8. STA.- 
OFFSET 
GR. ELEV. 

BLOWS 
A STRATUM DESCRIPTION P E R  B 

- **blk.silt,some 
- fine-crs.sand, some 

fine gravel,cobbles, 
till 

ROLLER BIT REFUSAL @ 40' 

BOTTOM OF BORING 43. 0 
- WATER AT H I G H  TIDE @ 22' 

1-1 2" WELL INSTALLED @ 1 38' ' 1 
10' wrapped screen 

DRILLER: FAULKNER 



C L A R E N C E  W E L T 1  ASSOC., INC. 
P.O.BOX SPT 

BORING NO. 0 - 2 2  Site No. Oi 

LINE h STA. 
OFFSET 
GR. ELEV. 

BLOW?, 
A STRATUM DESCRIPTION  PER^ B 

blk.silt, tr.fir~e 
sand,some fine 
gravel,cobbles, 
ossible till 

BOTTOM OF BOKLNG 30. 

DATE:  9 /13/84  
D R I L L E R :  FAULKNER 

2. cot.. 8 -- 
3. HhMhlER * 1404; FALL 30* 
4. SAMPLER --0.0. SPLIT SPOON 
5 .  C W I  - GROUND WATER 

BORING NO. 

LINE & STA. 
OFFSET 
GR. ELEV. 

BLOWS 
A STRATUM DESCRIPTION PER- 

AND -40  to,%% 
. . SOME - l O h , . a O - ? b  

W E  - O h 1  



CLARENCE WELT1 ASSOC., INC 
P.O.ROX 3 9 7  
GLASTONQURY. CONN. Om33 -- 

R- , BORING NO.--L3 ( r e l o c a t e d  t o  cemete ry )  BORING NO. 

LINE d STA.- 
OFFSET- 
GR. ELEV. 

BLOWS 
A STRATUM DESCRIPTION  PER^'^ B 

*"br.  fine-med. sand ,  
s i l t , so rne  fine-med. 

some 
g r a v e l  

I .  COL. A s t r a t a  d e p t h  
2. COL. 8 - - 
3. HAMMER = l4M: FALL 30- 
4. SAMPLER - - O . D .  SPLIT  SPOON 
5 .  GWT - GROUND WATER 

LINE d STA.-- 
OFFSET --- 
GR. ELEV. 

BLOWS 
A STRATUM DESCRIPTION P E R  B 

BOTTOM OF BORING 40.C 
WATER AT 22' @ O h r s .  

2"  WELL INSTALLED @ 40' 

n 

e n t o n i t e  s e a l  
o t e c t o r  & cement 

DATE: 9/13/84 
DRIILER: FAULKNER 

A N D  - .BOto50% 
SOME - 1 o m m  
TRACE - 0 hr 1044 



BORING NO. 0 .6  Z T E  NO. 07 

LINE d STA. 
OFFSET 
GR. ELEV. 

BLOWS 

gr/br.silt,some 
fine-med.sand, 
hale frags.,some 

-- 

1. COL. A strata depLh 
2. COL. B - 
3. Hli..UMER - 1408; FALL 30" 
4. S M B L E R  I.--0.0. SPLIT SPOON 
5. C W T  - GROUND WATER 

BORING NO. 

LINE B STA. 
OFFSET 
GR. ELEV. 

BLOWS 
A STRATUM DESCRIPTION PER- 0 

Bentonite seal 
protector & cement 

DATE: 9/13/84 



CLARENCE WELT1 ASSOC., IWC. 

- 
BORING NO. - BORING NO. 

0.7 SITE NO. 07 

LINE d STA. 
OFFSET 
GR. ELEV. 

BLOWS 

gr.silt,some shale 
frags.,occasional 

10' unwrapped screen 

DATE: 9/13/84 
DRILLER: FAULKNER 

1. COL. A.-*-Np-t++&+*--. 
2. COL. 8 - 
3. HAMMEW - 1&; F A U  W* 
4. SAMPLER a O . D .  SPLIT SPOON 
5.  GwTm GKXJhdD WAYEW 

LlNE 8 STA. 
OFFSET 
GR. ELEV. 

BLOWS 
A STRATUM DESCRIPTION PER- 0 



CLARENCE WELT1 ASSOC., INC. 
P.O.&OX 387 

BORING NO. 
B-10 S I T E  N0.12  

LlNE d STA. 
OFFSET 
GR. ELEV. 

BLOWS 
A STRATUM DESCRIPTION PERS B 

fine-crs.sand 

r.silt some fine 

BOTTOM OF BORING 2 5 .  
WATER AT 11' @ 0 h r s  

I 
2" WELL INSTALLED @ 1 2 5 '  

I 

10' wrapped screen 

DATE: 9 / 1 2 / 8 4  
DRILLER: FAULKNER 

- 

1. COL. A .nth 
2. COL. 
3. n w t n  - I W I  FALL an 
4. SAMPLER =___O.D. SPLIT S P O O N  
5. GWT a GROUND WATER 

BORING NO. 
B-11 S I T E  NO. 1 2  

LlNE 8. STA. 
OFFSET 
GR. ELEV. 

BLOWS 
A STRATUM DESCRIPTION  PER^ B 

entonite seal 

Trla Prlnlsrs X 1 1 -  
DATE: 9 / 1 2 / 8 4  
DRILIAI&j FA_U@I#J: 

S O M E  - l o b  
M C E  - 0 k, I 



L E 
D R I L L I N G  T E S T  BORING5 r R O C K  E X P L O R A T I O N  
C O N T R A C T O R S :  WliTEK E X P L O R A T l O N  + 5011 d ROCK A N C l l O R S  

USN, NETC - Confirmation Study on Hazardous Waste Sites -- 

at Newport, R.I. September 1 4 ,  1 9 8 4  

The development of the 7 wells was accomplished by ejecting 
water fromthe wells with a compressed air line to the bottom 
of the well. Well recoveries were approximately as follows: 

Site & Station Recovery ( 2 " 1  D. well) 

P.O. BOX 397 + GLASTVNRURY.  C O N N E C T I C U T  06033 * I2031 633-4623 



LL. O 
KEYED PADLOCK - 
BACKFILL TO PREVENT 
ENTRY OF SURFACE CONCRETE CCLLAX 

M A D E  
--EL. C 

HINGED COVER 

PROTECTNE C A S K  
BACKFILL TO PREVEN 

 WELL CASING 

BENTONITE SEAL 

 WELL SCREEN 

FILTER PACK. 

CAP OR PLLW 

BENTONITE SEAL 

 WELL SCREEN 

FILTER PACK 

CAP OR PLLW 

NOTE: ELEVATIONS ARE MLW 

# T H E  SCREENS IN THESE WELLS 'MERE EVVELOPED IF.! I\!ON-WOVEN FILTER 

FABRIC 

ON W A R O C X I S  'CiMX S i E S  
NPffPORT ,NAVAL EoLCATiGN 3 I~IONITORING WELL DETAILS 

i R A ! M Y C  CEJW?:~ 
~ I >4Af lCt l  I3 1985 
-- i i V 1 S E R -  J ~ L Y  i9& 

. 1 a ,  <117a-,l#Ll" 

' ,  x . r r , r .  : I . ,  ::...<.,i.,"lr, .rc 
S l " m , o , l  

C3NSLUlbrC ENGINEERS 
L,"-<,,<*, 

NON ,CT. F DI"lG.NO. D d 



APPENDIX E 

LOCATION PLAN - SAMPLING STATIONS 
SITE 01 - McALLISTER POINT LANDFILL 

APPENDIX F 

LOCATION PLANS - SAMPLING STATIONS 

SITES 07, 12, 14 - TANK FARMS ONE & FOUR 
GOULD ISLAND DISPOSAL AREA 



- 

//NORTH\ 

t 

LANDFILL SITE 

CEMETERY 

LEGEND 

-.-. -.- BASELINE 

A POINT EON. BASELINE 

I3 
CONTROL PUINTS FOR 
SAMPLING STATIONS LOCATI0N.S 

SAMPLING STATiON TIES 

--Y x- FENCE LINE 

APPROXIMATE HIGH WATER 

$ 
SEDIMENT SAMPLING STATION 

@ 
MONITORING WELL 

NARRAGANSETT BAY 
EAST PASSAGE 

POINT “Z” 

SITE 01 
MONITORING WELL DATA 

23 

40.57 
40.35 
39.9 

40.1 

40.0 

ELEVATIONS (MLWL 

TOP OF PROTECTIVE CASING 
TOP OF WELL CASING 
GROUND SURFACE 

BOTTOM OF WELL 

DEPTH OF WELL (ft.) I 



APPENDIX E 

LOCATION PLAN - SAMPLING STATIONS 
SITE 01 - McALLISTER POINT LANDFILL 

APPENDIX F 

LOCATION PLANS - SAMPLING STATIONS 

SITES 07, 12, 14 - TANK FARMS ONE & FOUR 
GOULD ISLAND DISPOSAL AREA 



GOULD ISLAND 
DISPOSAL AREA 

LEG.END 

-.-.~.- BASELINE 

A POINT ON BASELINE 

El CONTROL POINTS FOR 
SAMPLING STATIONS LOCATIONS 

SAMPLING STATION TIES 

x- FENCE LINE 

APPROXIMATE HIGH WATERY 

SEDIMENT SAMPLING STATION 

TANK FARM ,ONE TANK FARM FOUR 

POINTS %“:‘B’: 6°C” ARE AT SPLICES IN EAST RAIL 

SITE I2 CB ‘MONITORING WELL 

MONITORING WELL DATA 

IO II 

ELEVATIONS (MLW) 

TOP OF PROTECTIVE CASING 22.32 19.63 
TOP OF WELL CASING 22.07 18.79 
GROUND SURFACE 20.8 19.1 

BOTTOM OF WELL (4 4.2 km4 

DEPTH OF WELL (ft.) 25 31.5 

) M ELEVATION (MLW)=4.5 AT BM 4-5 DRILLED HOLE IN 
IORTHEAST CORNER OF CONCRETE HEADWALL AT NORMAN 
bROOK,ON EAST SIDE OF DEFENSE HIGHWAY 700’+ SOUTH 
IF POINT “C’: 

I I 
ELEVATIONS (MLW) 

TOP OF PROTECTIVE CASING 
TOP OF WELL CASING 
GROUND SURFACE 

27.55 23.25 
27.08 22.99 
27.0 22. I 

BOTTOM OF WELL (-118.0 (6) 7.9 

I DEPTH OF WELL (ft.) 1 45 / 30 1 

I I I 

BM ELEVATION (MLW) =B.45 AT BM -28 BRASS PIN ON TOP OF CONCRETE 
I! 

WALL SOUTHEAST CORNER OF SMALL goAT BASIN, WEST OF 
in 

LAGOdN ROAD 950’+, WEST OF POINT ‘A: 
11 

II 
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