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SECTION 1 

INTRODUCTION 

Environmental Science and Engineering,  Inc. (ESE) was requested t o  

conduct an  eva lua t ion  of t he  t r a n s p o r t  of po lychlor ina ted  biphenyl  (PCB) from 

a municipal l a n d f i l l  l oca t ed  i n  New Bedford, Massachusetts.  This  t a s k  was 

performed under Cont rac t  68-01-3248 wi th  the  Environmental P ro t ec t ion  Agency 

(EPA), Of f i ce  of Toxic Substances.  

The o b j e c t i v e s  of t h i s  t a s k  were to :  

1. E s t a b l i s h  i f  t h e r e  i s  migra t ion  of PCB from the l a n d f i l l ,  and i f  

mig ra t ion  e x i s t s ;  

2. Determine the  e x t e n t  and degree of environmental contamination with 

PCB o r i g i n a t i n g  a t  t he  l a n d f i l l ;  

3. Determine the  mode, r a t e ,  and d i r e c t i o n  of PCB mig ra t ion  from the 

l a n d f i l l ;  and 

4. E s t a b l i s h  a long-term groundwater monitor ing program f o r  PCB. 

It was decided t o  approach t h i s  t a s k  i n  two phases. The o b j e c t i v e  of the 

f i r s t  phase was t o  e s t a b l i s h  i f  t h e r e  i s  migra t ion  of PCB from the l a n d f i l l .  

This involved a one-time f i e l d  survey wherein samples were c o l l e c t e d  from a l l  

media i n  the  v i c i n i t y  of the  l a n d f i l l  t h a t  may se rve  a s  PCB t r a n s p o r t  media. 

An excess  number of samples were taken. PCB a n a l y s i s  was conducted on 

se l ec t ed  samples suspected t o  be the most l i k e l y  t o  be contaminated by PCB 



o r i g i n a t i n g  a t  t he  l a n d f i l l .  The r e s u l t s  of t h i s  survey a r e  descr ibed in  t h i s  

r e p o r t .  A second phase f i e l d  survey was confined to  the assessment of 

a i r b o r n e  PCB l e v e l s  i n  the  v i c i n i t y  of the l a n d f i l l  and near  t h ree  o the r  

p o t e n t i a l  sources  of PCB i n  the  a r e a .  The r e s u l t s  of the  second survey a r e  

a l s o  descr ibed .  



SECTION 2 

DESCRIPTION OF THE SITE 

The New Bedford municipal  l a n d f i l l  has been the  s i t e  f o r  t he  d i s p o s a l  of 

r e j e c t  c a p a c i t o r s  and o t h e r  wastes  from two nearby c a p a c i t o r  manufacturing 

p l a n t s ,  Aerovox I n d u s t r i e s ,  Inc. ,  and Corne l l -Dubi l ie r  E l e c t r o n i c  Corporat ion.  

Over one-half m i l l i o n  pounds of PCB have been disposed i n  t h i s  l a n d f i l l  over 

t h e  years .  PCB wastes have not  been disposed of f o r  t he  p a s t  two years .  I n  

t h e  p a s t ,  AroclorQb 1242 was repor ted  t o  be t he  predominant PCB m a t e r i a l  used 

a t  t he se  f a c i l i t i e s .  Since 1970, Aroclor 1016 has  been used. 

The l a n d f i l l  i s  l oca t ed  one-half mi le  from the  Paskamanset River  near  t he  

southern  end of a l a r g e  g l a c i a l  l ake  depos i t  t h a t  extends from the  Apponagan- 

s e t t  Swamp t o  t h e  nor thern  l i m i t  of t he  Acushnet Cedar Swamp. Figure 1 shows 

t h e  l o c a t i o n  of t h e  l a n d f i l l  near  t h e  New Bedford A i rpo r t  and I n t e r s t a t e  195. 

This  l a n d f i l l  has  been i n  use f o r  56 years .  It covers  an a r e a  of 

40 a c r e s ,  24 of which a r e  f i l l e d  wi th  r e f u s e  covered with f i l l  m a t e r i a l .  The 

geology of the  a r e a  c o n s i s t s  of a l a y e r  of f reshwater  peat  varying from 7 t o  

10 f e e t  t h i c k ,  unde r l a in  by a t h i n  l a y e r  of s i l t y  f i n e  sand, and then l a y e r s  

of s t r a t i f i e d  s i l t s  and c layey  s i l t s  with t h i n  l a y e r s  of s i l t y  c lay .  The sand 

and s i l t  l a y e r s  vary  from 8 t o  36 f e e t  deep. 

Groundwater, l e acha t e ,  and s o i l  samples were taken ad jacent  t o  the  New 

Bedford municipal  l a n d f i l l  as p a r t  of a r eg iona l  PCB waste survey conducted by 

EPA Region I ("New England PCB Waste Management Study," EPA Region I ,  

November, 1976). The r e s u l t s  of the  sampling e f f o r t  i nd i ca t ed  a t r a c e  

( 1  u g / l )  of PCB i n  one of four  shal low groundwater samples taken a t  t he  edge 
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o f  t h e  l a n d f i l l .  A sample o f  s u r f a c e  l e a c h a t e  c o n t a i n e d  10 u g / l  of k o c l o r  

1016, and a s u r f a c e  s o i l  sample c o n t a i n e d  5.8 ppm Aroc lor  1016 and 1 .7  ppm 

Aroc lor  1254. Other  s o i l  samples d i d  n o t  c o n t a i n  d e t e c t a b l e  l e v e l s  of PCB. 

These r e s u l t s  i n d i c a t e d  t h a t  t r a n s p o r t  o f  PCB from t h e  l a n d f i l l  may be 

o c c u r r i n g .  



SECTION 3  

FIELD SURVEY AND SAMPLING 

The f i r s t  f i e l d  survey was conducted on June 28 through 30, 1977. The 

o b j e c t i v e  of t h i s  f i e l d  survey was t o  c o l l e c t  samples r e p r e s e n t a t i v e  of a l l  

p o s s i b l e  modes of PCB t r a n s p o r t  from the  l a n d f i l l ,  as i l l u s t r a t e d  i n  

F igu re  2. P r i n c i p a l  emphasis was placed on the  p o t e n t i a l  f o r  contamination 

o f  groundwater and d r ink ing  water  supp l i e s .  

Samples were taken of  ground water ,  l a n d f i l l  l e acha t e ,  su r f ace  water ,  

sediments ,  s o i l ,  a i r ,  v e g e t a t i o n ,  and aqua t i c  and t e r r e s t r i a l  b i o t a  i n  t he  

v i c i n i t y  of t he  l a n d f i l l ,  Apponagansett Swamp, and the  Paskamanset River. 

Samples taken and l o c a t i o n s  a r e  descr ibed  below. 

Ground Waters 

Four teen  w e l l  p o i n t s  were hand-driven t o  var ious  depths  around the  edge 

o f  t he  l a n d f i l l  a t  t h e  l o c a t i o n s  shown i n  Figure 3, which is an a e r i a l  

photograph of t he  landf  ill. Conduct iv i ty  readings were taken a t  each of these  

s i t e s .  Well depth and conduc t iv i t y  a re  l i s t e d  i n  Table  1. The conduc t iv i t y  

s t u d i e s  show t h a t  a t  l o c a t i o n s  where two o r  more po in t s  were d r iven  t o  

d i f f e r e n t  dep ths ,  t h e  wells with t he  sha l lowes t  depth have the h ighes t  

c o n d u c t i v i t i e s .  This  i n d i c a t e s  t h a t  t he  l eacha t e  plume is shallow. Wells 3 ,  

4 ,  and 5 were grouped toge the r  and show t h i s  t rend.  Wells 7 ,  8 ,  and 9 a l s o  

show t h i s  same t rend .  
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TABLE 1 .  WELL TEST DATA 

Total  Organic 
Conductivity Depth Depth Sulfate  Chloride Iron Carbon 

Well NO. ( umhosl cm) ( 4  (ft) (mgll)  ( ~ 1 1 )  (mgll)  (mgll)  



S o i l s  

D i f f i c u l t y  was encountered i n  tak ing  the  s o i l  core  samples,  s i n c e  the 

t e r r a i n  around t h e  w e l l  p o i n t s  was t oo  w e t  t o  sample deeper than 18 inches.  

Two c o r e  f r a c t i o n s  were taken  i n  t he  v i c i n i t y  of Wells 7 and 9.  Surface s o i l  

samples were taken  a t  Wells 1 ,  3 ,  4 ,  and 12. 

Drinking Water 

Eighteen  l i t e r s  of water  were c o l l e c t e d  a t  both Well A and Well B 

o f  t he  Dartmouth Municipal Water Works. I n  a d d i t i o n ,  a sample w a s  taken from 

a p r i v a t e  d r i n k i n g  water  supply i n  t he  v i c i n i t y  of  S t a t i o n  8 ( see  Figure 4 ) .  

Th i s  r e s idence  ( 2 3  Tol land Path)  has  a deep a r t e s i a n  w e l l  (approximately 

200 f e e t  deep ) ,  and water  was taken from an o u t s i d e  s p i g o t  f o r  subsequent PCB 

a n a l y s i s .  These l a r g e  volumes of  water permit ted PCB d e t e c t i o n  i n  the ppt 

( p a r t s  per  t r i l l i o n  o r  nanograms per l i t e r )  l e v e l .  

Su r f ace  Water and Sediments 

The Paskamanset River  was sampled a t  t e n  d i f f e r e n t  l o c a t i o n s  ( s e e  

F igure  4 ) .  Conduct iv i ty  and pH were determined - i n  -9 s i t u  and the samples 

l i s t e d  i n  Table  2 were c o l l e c t e d .  

Two a d d i t i o n a l  bottom sediment samples were taken from the s t ream, one 

approximately 4 miles downstream from the  l a n d f i l l  i n  the  v i c i n i t y  of the  

Dartmouth Municipal Water Supply ( n o t  shown on map) and one near  1-195 next  t o  

t h e  Holiday Inn ( s e e  Figure 4 ) .  

The Apponagansett Swamp was sampled a t  seven d i f f e r e n t  l o c a t i o n s ,  a s  

i l l u s t r a t e d  i n  Figure 5. Conduct iv i ty  and pH were determined i n  s i t u ,  and 

samples were taken  of  water ,  emergent v e g e t a t i o n ,  and benth ic  organisms a s  
! 
I 
! desc r ibed  i n  Table  3. It appears  from the  c o n d u c t i v i t y  d a t a  t h a t  i f  l a n d f i l l  

l e a c h a t e  i s  e n t e r i n g  the  marsh, i t  i s  e n t e r i n g  from the no r th  and west 

s e c t i o n s  of  t h e  l a n d f i l l .  
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TABLE 2 .  STREAM SAMPLING STATIONS 

S t a t i o n  Conductivity, , ,  . . Bottom 
No. PH (umhosl cm) ~ e n t h o k  Sediment Water F ish  

1 7.4 170 X X X* X 

2 5.9 7 2 X X X 

3 6.9 104 X X X 

4 5.5 6 8 X X 

5 5.9 80 X X 

6 5.3 3 8 X X 

7 6.1 90 X X 

8 6.3 8 9 X X* 

9 X 

10 X 

*18 - l i t e r  sample c o l l e c t e d .  

TABLE 3. MARSH SAMPLING STATIONS 

S t a t i o n  Conduct ivi ty  
No. PH (umhosl cm) Benthos Vegetat ion Water 



Vegetation 

Vegetat ion was c o l l e c t e d  a t  each of the seven marsh s t a t i o n s  as ind ica ted  

i n  Table 3. The dominant type of vege ta t ion  was co l l ec t ed  a t  each loca t ion .  

Aquatic B io t a  

Benthic  organism samples were c o l l e c t e d  a t  the  stream and marsh s t a t i o n s  

where noted i n  Tables  2  and 3. Approximately 15 f i s h  were c o l l e c t e d  a t  Sta- 

t i o n  8 (F igure  41, most of which were 4  inches o r  l e s s  i n  length and of mixed 

v a r i e t i e s .  Pumpkinseed (Lepomis gibbosus)  was the predominant v a r i e t y .  Only 

one f i s h  was c o l l e c t e d  a t  S t a t i o n  1. 

T e r r e s t r i a l  B io t a  

A t o t a l  of 150 snap t r a p s  was s e t  along 5 t r a n s e c t  l i n e s ,  as shown i n  

F igure  6. Ten t r a p  s t a t i o n s  10 meters  apa r t  were s i t u a t e d  along each t r a n s e c t  

wi th  3  snap t r a p s  a t  each s t a t i o n .  A t o t a l  of 29 organisms c o n s i s t i n g  of 

2  d i f f e r e n t  spec i e s  of mice were c o l l e c t e d .  S ix  were c o l l e c t e d  from the  

t r a n s e c t s  along t h e  p i p e l i n e ,  and the  remaining 23 were c o l l e c t e d  from the ' 

t r a n s e c t s  along t h e  gol f  course road. The f i e l d  mice captured were of the 

Peromyscus sp.  This spec i e s  i s  omnivorous, e a t i n g  g r a i n s ,  f r u i t s ,  i n s e c t s ,  

and o t h e r  small  organisms. L i f e  expectancy is l e s s  than one year.  

Twenty eggs of t he  h e r r i n g  g u l l  (Larus a rgen ta tus )  were c o l l e c t e d  a t  Ram 

I s l a n d ,  Ma t t apo i se t t ,  Massachuset ts ,  on June 20, 1977, by D r .  I.C.T. Nisbet. 

One egg was c o l l e c t e d  from each of 20 n e s t s .  Because of the l a t e  da t e  of col- 

l e c t i o n ,  most of the  eggs had been incubated 2  t o  3 weeks. Ram I s l and  is the 

n e a r e s t  g u l l  colony t o  t he  New Bedford l a n d f i l l  (about 7 k i lome te r s ) ,  and 

most,  although probably not  a l l ,  he r r ing  g u l l s  from t h i s  colony feed a t  the 

l a n d f i l l .  They a l s o  feed on f i s h  wastes from the por t  and on n a t u r a l  foods 

along the  shore.  



TERRESTRIAL TRAP LOCATIONS 
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A l l  a i r  samples were t aken  by t h e  method of high-volume sampling a t  the  

l a n d f i l l  s i t e  d u r i n g  t h e  p e r i o d  June  28 th rough  30 ,  1977. D u p l i c a t e  30-, 60-, 

180-, and 360-minute samples were taken.  One 15-minute sample was taken.  The 

l o c a t i o n  of t h e  a i r  sampler  is shown i n  F igure  5. Wind v e l o c i t y  d u r i n g  saxit- 

p l i n g  i s  r e p o r t e d  i n  Tab le  4. 

TABLE 4 .  AIR SAMPLES TAKEN JUNE 28 THROUGH 30,  1977* 

Wind 
D i r e c t  i o n  V e l o c i t y  

15-minute sample 

30-minute sample 

60-minute sample 

180-minute sample 

360-minute sample 

WSW 

WSW 

WS W 

WS W 

N W 

10 t o  15 mph 

10 mph 

10 mph 

10 t o  15 mph 

12 t o  15 mph 

*Ambient t e m p e r a t u r e  26OC. 

A d d i t i o n a l  a i r  samples were taken i n  c o n j u n c t i o n  wi th  EPA Region I 

p e r s o n n e l  d u r i n g  J a n u a r y ,  1978. Samples were t aken  upwind, on s i t e ,  and 

downwind of t h e  l a n d f i l l  and upwind and downwind of t h r e e  o t h e r  p o t e n t i a l  

s o u r c e s  of a i r b o r n e  PCB i n  t h e  a r e a ,  i n c l u d i n g  t h e  munic ipa l  sewage s ludge  

i n c i n e r a t o r ,  Aerovox C o r p o r a t i o n ,  and C o r n e l l - D u b i l i e r  E l e c t r o n i c s  Corpora t ion  

f a c i l i t i e s .  A l l  of t h e s e  samples were of 3  h o u r s  d u r a t i o n ,  compris ing 

approx imate ly  175 c u b i c  mete r s  of a i r .  During t h i s  sampling p e r i o d ,  the  

ground was f r o z e n  and a  l i g h t  snow cover  was p r e s e n t .  Ambient t empera tu re  was 

oOc. 



SECTION 4 

ANALYTICAL RESULTS AND DISCUSSION 

Ground Waters 

A l l  s h a l l o w  groundwater samples taken a long  t h e  p e r i p h e r y  of the  l a n d f i l l  

were ana lyzed  f o r  PCB. I n  a d d i t i o n ,  samples c o l l e c t e d  from Well A and Well B 

of t h e  Dartmouth Municipal  Water Works and t h e  sample t aken  from a p r i v a t e  

a r t e s i a n  w e l l  (23  Tol land Pa th )  were analyzed f o r  PCB. These a n a l y t i c a l  

r e s u l t s  a r e  r e p o r t e d  i n  Table  5. F i g u r e  3 shows t h e  l o c a t i o n  of t h e  sha l low 

groundwater  samples.  

TABLE 5. GROUND WATER 

T e s t  Well No. 
Well Depth Aroc lor  101611242 Aroc lor  1254 

(m) ( n g / l ) *  ( n g l l l *  

1 

3 

5 

7 

9 

12 

Dartmouth Well A 

Dartmouth Well B 

P r i v a t e  A r t e s i a n  Well 



Aroclor  101611242 and Aroclor 1254 were de t ec t ed  i n  the two shal low 

groundwater samples taken on the  n o r t h  edge of t he  l a n d f i l l  between the land- 

f i l l  and the  Paskamanset River. A l l  o t h e r  r e s u l t s ,  inc luding  those f o r  the 

a r t e s i a n  a q u i f e r  (d r ink ing  wa te r ) ,  were below the r e s p e c t i v e  a n a l y t i c a l  

d e t e c t i o n  l i m i t s .  

F igure  7 i s  a  chromatogram of the  water sample taken from Test  Well 9 .  

F igure  8 shows chromatograms of Aroclor 101611242, and Figure 9 a  chromatogram 

of  Aroclor 1254. It can be seen t h a t  the  wel l  water sample (Figure 7 )  con- 

t a i n s  a l l  t he  major peaks of Aroclor 1254, except  the two l a t e s t  e l u t i n g ,  and 

many e a r l i e r  peaks matching Aroclors  1016 and 1242. It is not  poss ib le  when 

Aroclor  1254 i s  p re sen t  t o  d e f i n i t i v e l y  i d e n t i f y  the  e a r l i e r  p a t t e r n  a s  e i t h e r  

Aroclor  1016 o r  1242, s i n c e  the  e l u t i o n  p a t t e r n s  f o r  these  two Aroclors  d i f f e r  

on ly  wi th  r e s p e c t  t o  the  l a s t  few e l u t i n g  peaks which co inc ide  with 

Aroclor  1254 peaks. 

The groundwater a n a l y t i c a l  r e s u l t s  i n d i c a t e  no a r t e s i a n  a q u i f e r  (d r ink ing  

water )  contaminat ion wi th  PCB. There i s  PCB contaminat ion of the shal low 

ground water t o  t he  immediate n o r t h  of t he  l a n d f i l l .  This  contamination con- 

s i s t s  of Aroclor 101611242 and Aroclor 1254, and seems t o  be h ighes t  toward 

t h e  s u r f a c e  wi th  decreas ing  concen t r a t ions  with depth. The maximum PCB con- 

c e n t r a t i o n  measured was 0.76 u g l l .  There i s  no apparent  c o r r e l a t i o n  of PCB 

c o n c e n t r a t i o n  t o  conduc t iv i ty  o r  any of the  o the r  parameters (Fe ,  TOC, SO;, 

C1-) measured i n  t he  shal low ground waters.  PCB does  not  appear i n  shal low 

ground waters  t o  t he  west ,  nor thwes t ,  and e a s t  of the l a n d f i l l .  

S o i l  Borings 

S o i l  co re  samples taken a t  Test  Well 9 were analyzed i n  two s e c t i o n s .  

The r e s u l t s  a r e  shown i n  Table 6 along with a  su r f ace  s o i l  sample taken near 

Tes t  Well 3.  Figure  10 i s  the  chromatogram of the  0- t o  15-cm core a t  Test 

Well 9 showing t h a t  both Aroclor 101611242 and Aroclor 1254 a r e  present .  

The decreas ing  PCB concen t r a t ion  wi th  core  depth agrees  with the  same 

obse rva t ion  f o r  t he  water taken from Test  Wells 7  and 9.  In  these  s o i l  



*peaks matching Aroclor l O l 6 / l Z 4 Z  

.peaks matching Aroclor 1254 

CHROMATOGRAM OF SHALLOW GROUNDWATER 
SAMPLE FROM TEST WELL NO. 9 





FIGURE 9 



s p e a k s  matching Aroclor 101611 242 

Peaks matching Aroclor 1254 

CHROMATOGRAM OF SOIL CORE (0-15 cm) 
TAKEN AT TEST WELL NO. 9 



TABLE 6 .  SOIL SAMPLE ANALYTICAL RESULTS 

Aroc lor  101611242 Aroclor 1254 
( P P ~ )  ( P P ~ )  

Core a t  Tes t  Well 9 (0  t o  15 cm) 32 

Core a t  Tes t  Well 9 (15 t o  30 cm)  <7 

Sur face  Sample nea r  Tes t  Well 3 9 7  

TABLE 7 .  BOTTOM SEDIMENT ANALYTICAL RESULTS 

Aroc lor  101611242 Aroclor  1254 
( P P ~ )  ( P P ~ )  

S t a t i o n  1 

S t a t i o n  3 

S t a t i o n  5 

S t a t i o n  8 

Behind Lums 



samples,  Aroclor 1254 comprises approximately 82 percent  of the  t o t a l  PCB 

present,  whi le  f o r  t h e  shal low ground water  i t  comprised approximately 

66 percent  of t h e  t o t a l  PCB. 

Stream Sediments 

Bottom sediment samples were taken along the  Paskamanset River  a t  t he  

l o c a t i o n s  shown i n  F igure  4. A sample of sediment was a l s o  taken from the  

s t ream pass ing  through t h e  p rope r ty  i n  t h e  v i c i n i t y  of I n t e r s t a t e  195 and the  

Holiday Inn (behind Lums) , which is  r epo r t ed  (Mr. Daniel K. Moon, personal  

communication, EPA Region I) t o  have been a previous PCB d i s p o s a l  s i t e .  The 

sediment samples l i s t e d  i n  Table  7 were s e l e c t e d  f o r  ana lys i s .  

F igure  11 is  t h e  chromatogram of t he  e x t r a c t  from the  bottom sediment 

sample taken  from t h e  s t ream behind Lums. This  chromatogram shows a t o t a l  of  

288 ppb PCB, 98 percent  of which is Aroclor  1254. 

PCB, c o n s i s t i n g  of predominately Aroclor  1254 wi th  l e s s e r  amounts of 

Aroc lor  101611242, is p re sen t  i n  s t ream sediments along the  Paskamanset River 

n o r t h  of I n t e r s t a t e  195. South of I n t e r s t a t e  195, PCB was not  de t ec t ed  i n  

bottom sediments.  

Surf ace Water 

The s u r f a c e  water  sample from Sample S t a t i o n  8 (F igure  4)  was analyzed 

f o r  PCB. The remaining s u r f a c e  water  samples are being he ld  pending a 

d e c i s i o n  on f u r t h e r  ana lyses .  The s u r f a c e  water  a t  Sample S t a t i o n  8 d i d  not  

c o n t a i n  d e t e c t a b l e  l e v e l s  of  PCB. Aroclor  101611242 was less than 0.08 u g l l  

( ppb) , and Aroclor  1254 was less than 0.10 u g l l .  

B i o t a  

Analysis  was conducted of a composite sample of ben th ic  organisms taken 

from Apponagansett Swamp (F igu re  5) a long the  per iphery  of the l a n d f i l l  and a 

second composite sample of ben th i c  organisms taken from the  Paskananset River 



*peaks matching Aroclor lOl6/1242 

Peaks matching Aroclor 1254 

CHROMATOGRAM OF EXTRACT FROM SEDIMENT SAMPLE 
TAKEN FROM BEHIND LUMS 



n o r t h  of Interstate 195 (F igu re  4 )  a t  a d i s t a n c e  of 1.6 t o  2.0 km from the 

l a n d f i l l .  F i sh  samples taken  a t  Sample S t a t i o n s  1 and 8 (F igure  4 )  were a l s o  

analyzed.  The f i s h  sample a t  S t a t i o n  1 r e p r e s e n t s  a s i n g l e  f i s h  captured a t  

t h a t  l o c a t i o n ,  whi le  t he  sample a t  S t a t i o n  8 i s  a composite of 15 f i s h  of 

mixed v a r i e t y ,  p r i n c i p a l l y  Pumpkinseed (Lepomis g ibbosus) ,  a l l  approximately 

10  c m  i n  l eng th .  

Twenty eggs of  t h e  h e r r i n g  g u l l  (Larus a r g e n t a t u s )  were c o l l e c t e d  a t  Ram 

I s l a n d ,  M a t t a p o i s e t t ,  Massachuse t t s ,  on June 20, 1977, by D r .  I.C.T. Nisbet .  

Ten o f  those  eggs were composited f o r  a n a l y s i s  of  PCB. F i e ld  mice (Peromyscus 

sp.)  were analyzed on a whole-body b a s i s  a f t e r  removal of f u r  and sk in .  

The a n a l y t i c a l  r e s u l t s  f o r  a l l  t h e  b i o t a  a r e  summarized i n  Table 8. 

Benth ic  organisms i n  t h e  marsh a d j a c e n t  t o  the  l a n d f i l l  contained a t o t a l  PCB 

c o n c e n t r a t i o n  o f  2.53 ppm, o f  which 82 pe rcen t  i s  Aroclor 1254. I n  the  s t ream 

pas s ing  through t h e  marsh a t  a d i s t a n c e  of approximately 1.6 km from the 

l a n d f i l l ,  b e n t h i c  organisms had a t o t a l  PCB concen t r a t i on  of 1.35 ppm, of  

which 84 pe rcen t  i s  Aroclor 1254. 

TABLE 8.  ANALYTICAL RESULTS FOR BIOTA 

Benthos 

Marsh Sample Composite 
S t  ream Sample Composite 

F i s h  

Sample S t a t i o n  1 
Sample S t a t i o n  8 

Herr ing  Gul l  Eggs 

Ram I s l a n d  Colony 

T e r r e s t r i a l  Organisms 

F i e l d  Mice (Perom scus  sp.)  
Trap  Line -d!- 
Trap  Line !I2 

Aroclor  101611242 Aroclor  1254 
( ppb)* ( ppb) * 

*Wet weight b a s i s .  



The f i s h  samples conta ined  only  t r a c e s  of Aroclor 101611242, but  l a r g e r  

q u a n t i t i e s  of  Aroclor 1254 (average  345 ppb).  F i g u r e  12 shows the  chroma- 

togram of  t h e  f i s h  sample taken a t  Sample S t a t i o n  8.  It should be r e c a l l e d  

t h a t  PCB was n o t  de t ec t ed  i n  e i t h e r  the  water o r  bottom sediment a t  t h i s  

1 oca t ion .  

The h e r r i n g  g u l l  eggs conta ined  s u b s t a n t i a l  q u a n t i t i e s  (4.6 ppm) of Aro- 

c l o r  1254, and lesser q u a n t i t i e s  (0.076 ppm) of Aroclor 101611242. F igure  13 

i s  a chromatogram of  t h e  egg e x t r a c t .  The f i e l d  mice conta ined  an average  of  

16 ppb of Aroclor  1254, whi le  Aroclor  101611242 was no t  d e t e c t e d  i n  these  

organisms . 

Ambient A i r  

Ambient a i r  samples taken June 28 and June 30, 1977, over the l a n d f i l l  

were analyzed f o r  PCB. These samples were l o c a t e d  on the  l a n d f i l l ,  a s  i l l u s -  

t r a t e d  i n  Figure 5. The samplers  were l o c a t e d  about 2 meters above ground 

l e v e l .  Addi t iona l  a i r  samples were taken i n  the  a r e a  i n  January,  1978. A l l  

a i r  ana lyses  a r e  r epo r t ed  i n  Table 9.  

On June 28, 1977, a i r b o r n e  PCB concen t r a t i on  over the l a n d f i l l  averaged 

1.19 ug/m3. These samples were taken from 11:OO a.m. t o  noon while  wind 

v e l o c i t y  was wes t - sou thws t  a t  approximately 10 mph. A sample taken on 

June 30, 1977, y i e lded  a concen t r a t i on  of  0.41 ug/m3 when winds were from 

t h e  northwest  a t  12 t o  15 mph. As may be seen by comparison of t he  chromato- 

gram of  one of  t he se  a i r  sample e x t r a c t s  (F igu re  14) wi th  the  chromatogram of 

Aroc lor  1242 s tandard  (F igure  15 ) ,  t he  p a t t e r n  match i s  v e r y  good. Aroclor  

1242 i s  c l e a r l y  p re sen t  i n  t he se  a i r  samples. The presence of PCB i n  these  

samples was confirmed by pe rch lo r ina t ion .  Fu r the r  a n a l y s i s  i n d i c a t e d  t h a t  the 

non-chlor inated s p e c i e s ,  b iphenyl ,  was no t  p resen t .  

Ambient a i r  samples were taken i n  January ,  1978, upwind, on s i t e ,  and 

downwind of t h e  l a n d f i l l ,  and upwind and downwind of t h r e e  o t h e r  p o s s i b l e  

sou rces  i n  t he  a r ea .  The a n a l y t i c a l  r e s u l t s  f o r  these  samples a r e  a l s o  shown 

i n  Table 9. A t  t he  time of  sampling, t he  ground was f rozen  and a l i g h t  snow 
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CHROMATOGRAM OF ONE-HOUR AMBIENT AIR SAMPLE 
TAKEN AT THE LANDFILL SITE 

FIGURE 14 



CHROMATOGRAM OF AN AROCLOR 1242 STANDARD 

FIGURE 15 



TABLE 9. ANALYTICAL RESULTS FOR AMBIENT AIR 

PCB 
Sample Concentration 
Date Site Locat ion ( ug/m3 Aroclor 

6/28/77 landfill on site 0.89 124211016 
landfill on site 1.5 124211016 

6130177 landfill on site 0.41 124211016 
1 

1/17/78 landfill upwind 0.0085 124211016 
on site 0.021 124211016 
downwind 0.013 124211016 

1124178 sludge upwind 
I 

0.0043 124211016 
incinerator downwind 0.013 124211016 

1/27/78 Aerovox Corp. upwind 0.0056 124211016 
downwind 0.49 1016 only 

1/19/78 Cornel 1- upwind 0.019 1242/1016 
Dubilier downwind 0.0051 124211016 



cover was p resen t .  A l i g h t  snowfal l  was a l s o  occur r ing .  The d a t a  show an 

i n c r e a s e d  a i r b o r n e  PCB c o n c e n t r a t i o n  downwind of the  New Bedford municipal  

sewage s ludge i n c i n e r a t o r ,  the  l a n d f i l l ,  and Aerovox Corpora t ion  f a c i l i t i e s .  

Ambient l e v e l s  over the  l a n d f i l l  were s u b s t a n t i a l l y  lower than dur ing  the  sum- 

mertime sampling. A l l  samples but  one i n d i c a t e d  the  presence of Aroclor 1016 

and t r a c e s  of Aroclor  1242. Downwind of the  Aerovox Corpora t ion ,  on ly  Aroclor 

1016 was de tec ted .  F igures  16 and 1 7  show the  chromatograms of the  upwind and 

downwind sample e x t r a c t s ,  r e s p e c t i v e l y ,  taken i n  the  v i c i n i t y  of the  Aerovox 

Corporat ion.  Note i n  t h e s e  f i g u r e s  t h a t  the  downwind sample is shown a t  a 

r e c o r d e r  a t t e n u a t i o n  twenty t imes g r e a t e r  than the  upwind sample. 



1 ul Injection 

Attenuation 64 x 10-I 

CHROMATOGRAM OF AIR SAMPLE 
TAKEN UPWIND OF AEROVOX CORPORATION 

FIGURE 16 



0.2 ul Injection 

Attenuation 256 x 10- 

CHROMATOGRAM OF AIR SAMPLE 
TAKEN DOWNWIND OF AEROVOX CORPORATION 

FIGURE 17 



SECTION 5 

CONCLUSIONS 

The fo l lowing  conc lus ions  may be drawn from the  ana lyses  conducted: 

1. There is  some movement of PCB from the  l a n d f i l l  i n t o  the  water t a b l e  

a q u i f e r  t o  t he  immediate nor th  of the  l a n d f i l l  w i th in  Apponagansett 

Swamp. PCB contaminat ion appears  t o  decrease  with dept\  i n  t he  water 

t a b l e  a q u i f e r  from 0.76 u g l l  a t  a depth of 2.1 meters  t o  0.24 u g / l  a t  

6.4 meters .  Both Aroclor 1254 and Aroclor  101611242 a r e  presen t  i n  

contaminated waters ,  with Aroclor  1254 predominant. The a r e a l  e x t e n t  

o f  t he  contaminat ion of t he  shal low aqu i f e r  is  probably very  l im i t ed ,  

s i n c e  PCB contaminat ion was no t  de t ec t ed  i n  o the r  d i r e c t i o n s  from the  

l a n d f i l l .  

2. The d r ink ing  water  supply of Dartmouth, Massachuset ts ,  and of a 

p r i v a t e  a r t e s i a n  w e l l  south-southwest of the  l a n d f i l l  contained no 

d e t e c t a b l e  t r a c e s  of PCB a t  t h e  few p a r t  per  t r i l l i o n  l eve l .  Hence, 

PCB i n  t h e  l a n d f i l l  does no t  seem t o  be contaminat ing the deeper 

a q u i f e r s  from which d r ink ing  waters  a r e  withdrawn. 

3. S o i l s  w i t h i n  Apponagansett Swamp t o  t he  immediate nor th  and northwest 

o f  t h e  l a n d f i l l  a r e  contaminated with PCB. The l e v e l  of contamina- 

t i o n  seems t o  decrease  r a p i d l y  with depth. The predominant m a t e r i a l  

p r e sen t  appears  t o  be Aroclor  1254, although Aroclor 101611242 is 

a l s o  presen t .  A t o t a l  of 0.44 ppm PCB a t  the  s o i l  su r f ace  was the  

maximum l e v e l  measured. The source of t h i s  contamination is  probably 

e i t h e r  e ros ion  o r  l e acha t e  from the  l a n d f i l l .  



4. Benthic  organisms i n  Apponagansett Swamp along the  per iphery  of t he  

l a n d f i l l  and wi th in  t h e  Paskamanset River a r e  contaminated with PCB. 

The l e v e l  of  contaminat ion i s  h igher  i n  t he  ben th i c  organisms taken 

n e a r  t he  l a n d f i l l  (2.5 ppm) t h a n  those  taken from the  s t ream 

(1.4 ppm). These organisms probably accumulate the  PCB by i n g e s t i o n  

o f  contaminated s o i l s  and d e t r i t a l  p a r t i c l e s .  

5. F i e l d  mice captured i n  t h e  swamp con ta in  r e s i d u a l  PCB l e v e l s  of 

0.016 ppm. This  has probably accumulated as a r e s u l t  of t he  consump- 

t i o n  of contaminated animal and vege t ab l e  mat te r .  Levels  a r e  not  

h igh  enough t o  i n d i c a t e  ex t ens ive  bioaccumulation i n  t he se  sho r t -  

1 ived  animals.  

6. Bottom sediments along the  Paskamanset River e x h i b i t  some PCB con- 

tamina t ion ,  but  only t o  t h e  no r th  of  I n t e r s t a t e  195. T.le t r a n s p o r t  

o f  PCB downstream is  l i m i t e d  i n  d i s t a n c e  t o  a reach of approximately 

2.5 km. 

7.  Fish  captured i n  t h e  stream contained an average of 0.34 ppm PCB. 

F i sh  probably accumulate PCB by e a t i n g  contaminated organisms. The 

f i s h  captured were no t  of e d i b l e  s i z e ;  however, l e v e l s  of  contamina- 

t i o n  were cons iderab ly  below the  Food and Drug Adminis t ra t ion  a c t i o n  

l i m i t  of 5 ppm f o r  e d i b l e  f i s h .  

8. Herring g u l l  eggs taken from the  Ram I s l a n d  colony contained sub- 

s t a n t i a l  q u a n t i t i e s  of  PCB (4.6 ppm), predominantly i n  t he  form of  

Aroclor  1254. Many of t he se  g u l l s  feed a t  the  l a n d f i l l ;  however, 

they  a l s o  feed on f i s h  and o t h e r  organisms i n  t he  a r e a  which may . 

c o n t a i n  PCB. Previous a n a l y s i s  of f i s h  taken from New Bedford Harbor 

i n d i c a t e d  s u b s t a n t i a l  l e v e l s  of PCB contaminat ion (up t o  290 ppm i n  

an American e e l ) .  Hence, it is not  p o s s i b l e  t o  unequivocal ly  iden- 

t i f y  t h e  h e r r i n g  g u l l  as a major mode of PCB t r a n s p o r t  from the 

l a n d f i l l .  



9. During the  summer, a i rbo rne  PCB l e v e l s  a t  the  l a n d f i l l  were i n  excess 

of 1.0 ug/m3. These l e v e l s  must be considered r e l a t i v e l y  high 

s i n c e  they exceed the  maximum permiss ib le  8-hour exposure l eve l  for  

i n d u s t r i a l  workers (OSHA, 1977). Samples taken a t  the  same l o c a t i o n  

du r ing  the  win te r  when the  ground was f rozen  i n d i c a t e  t h a t  ambient 

a i r  l e v e l s  of PCB over the l a n d f i l l  a r e  s u b s t a n t i a l l y  lower than dur- 

i n g  t he  summer (0.02 ug/m3). There i s  some evidence of l o r l e v e l  

a i r b o r n e  emissions of PCB from the  l a n d f i l l  even dur ing  the  win te r  

however. ' 

10. Resu l t s  of t he  a i r  samples taken i n  January ,  1978, i n d i c a t e  t h a t  the  

munic ipa l  sewage s ludge  i n c i n e r a t o r  i s  a  low-level PCB e m i t t e r ,  while 

Aerovox Corpora t ion  appears  t o  s u b s t a n t i a l l y  i nc rease  downwind ambi- 

e n t  l e v e l s  of PCB. Corne l l -Dubi l ie r  E l e c t r o n i c s  Corporat ion had no 

d e t e c t a b l e  emissions a t  the  t i m e  of sampling. 

The r e s u l t s  of t h i s  survey i n d i c a t e  t h e r e  is  migra t ion  of PCB from the 

N e w  Bedford l a n d f i l l .  Although PCB has migrated t o  shal low ground waters  

immediately ad j acen t  t o  the  l a n d f i l l ,  t he  ex t en t  of groundwater contamination 

appears  t o  be r e s t r i c t e d  t o  a  very  l i m i t e d  area.  Transpor t  of PCB i n  the 

ground water  is probably l im i t ed  by the  high abso rp t ion  capac i ty  of the  peaty 

s o i l s  i n  t he  a r e a  p lus  the  l i ke l i hood  the l a n d f i l l  is loca ted  on a  groundwater 

d i s cha rge  a r e a  r a t h e r  than a  recharge  area.  

PCBs have migrated from the l a n d f i l l  i n t o  the  su r f ace  water and b io logi -  

c a l  systems of Apponagansett Swamp. S o i l s ,  sediments ,  and benth ic  organisms 

i n  t h e  swamp a r e  contaminated with PCB. This  contaminat ion appears t o  be 

l i m i t e d  t o  t he  a r e a  no r th  of 1-195. Again, h igh ly-absorp t ive ,  peaty s o i l s  

probably l i m i t  phys ica l  t r a n s p o r t  of PCB. Bioaccumulation of PCB is demon- 

s t r a t e d  by t h e  r e l a t i v e l y  high l e v e l s  de t ec t ed  i n  benth ic  organisms wi th in  the 

swamp. Transpor t  of t h i s  contaminat ion up the  food cha in  t o  the  more mobile 

b i o l o g i c a l  organisms ( i . e . ,  f i s h )  is occurr ing.  Herr ing g u l l s  may be accumu- 

l a t i n g  s u b s t a n t i a l  l e v e l s  of PCB contaminat ion i n  t h e i r  eggs as  a  r e s u l t  of 

t h e i r  feed ing  a t  t he  l a n d f i l l .  



Ambient a i r  analys i s  indicates  v o l a t i l i z a t i o n  is a l i k e l y  and poss ib ly  

pr inc ipal  mode of transport of PCB from the l a n d f i l l .  There is i n s u f f i c i e n t  

data to  determine the rate of t h i s  transport; however, it is subs tant ia l l y  

greater during the summer than during the winter,  as may be expected s ince 

ambient temperatures are higher. 
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