RETURN TO 1998 ROD AR INDEX

RETURN TO SER AR INDEX

L) 14N G M R LN ST
AL REPORT

JUNE, LOeE

Propared For:

[

Wew Eugy Laumed Boged moveirs

Fropurad By:

T
Pa. Be

‘ 780
ough, MA 01332

!

SDMS DoclD 51717



ARTMENT OF THE ARMY

P Wil

i ! "”(\Mw
‘ wm'ﬂ‘ai:w

Mmmmw-w

)
‘\ﬁ‘

10 AOG

T

FRCM

LA ek,
Thoe Desir [ e}

T
0

L o< Y




THALE P COWTED

Lol TNTRODMCTION o v cn eimcvmuna s nuenounna

"wrfﬁmp DOATEE v e e 1

Cooyry t s Lt o .

3 ESCRIPTION OF PROJECT ALTERBATTVES. ..o v s it wnan i
1 L T I &
Lot BEDIMERTE o am e n e u e amomaa b b e s b e ke e Ll

P
& b e e e e e e e e e e
M " o

e A 1%

B A oy
k it Lo - A bR wer G 32
(TR T noR we
JJ "‘f reEormat /.'“‘ . »_ | .

Al GROUME WATER « o w o s v s w w b w oo w mw e b e u e ke e e e e e e e b e b e ek G w 55

SALT MARSH HYDROLOGT AND WATER CHEMIBTRY.. ..o ivnivonnny

I £ 1 T 41
o] e e e e e B




TRBLE OF COWTENTS Dot D )

B MAMMALS . v e e e e e e e e e e e e e e e b e e e e e 162

9.0 RARE AND ENDANG T I P I 1R
EI AN L0 R Lb#

0.0 BIOACCUMULATION. v w e s v uu e v iam s na s s i nm oo b u e o omasbans e

"
W e 165

ECIIH L

TLON AND ANALY

IS WET

LLEC

DF PREVIONE AND PRESERY

Bl e
(RTY

1003 FOOD CEATIN THMPLICATIONS OF PRI T RND PABT STUDTES. . ... coovunes LI

SLONS ON WETLAND VALUES AND BIOACCUMULATION. . ... . 181

[N

Vo GGERERAL CONCT

N I I 183

Floo BICLOGTICAL
111 WO ACTION ALTERNMATIVE. « 0 o v v us e s cam i sue vwouon RL

N L&

£ TR

AING WITH IN-K



TAELE OF CONTENTS ¢ Dot imged)

LAPPIMG A LTERNATIY

[ .
i

ALTERNATIVES WITE

1S SECTION 404 (bYCL) GUIDELINMES. .0 i o v cnmecmnnoan

I

TN . e e s e g e e a

12,0 FUNCTTONAL ATTRIBUITES OF PROJECT WETLARDE. ..o oo v s

L2cd MINIMIZING, RECTTPVING, COMPENSATING FOR BIOLOGTCAL

ADTNATION WITH LOGAL, STATE AND

AT A

.
L

Al BENTHIC DATH

IRV LABORATORY ANALYELS DATA

L 1

o BT CCMCIN A

AND COMMON NAMES OF PLANTS

FOR SEDIMENT ,

.
Al O .

IS AN

MG

EFFECTS. .0

BLE .

MAMMALS

SHRLMP

186

1BE
188
1 50)

154

AND FLEH




Lime of Flgures

. Aquatic "riWW.'Uﬂ‘m»___ummmﬂ”
Plan Vie o Tlluser Control
L)t vl Eoed L
Ly hon uulemwn‘ cons  Hydreswlle
4
Loea of Sediment Sam,
o v s e e e
b2 Locations of Sediment Sample Sites in
;oA We MOw fassnsnnvina
3 odn W d Mo. 5.
I 'wwmphw poAdn Wetland Moo 9o
lumﬂwww 1mew tﬂwﬁwM & Temyp mHMHI“P%
10 I - P R T
o] : benthes sampling stacions at wetland Towuuuun
o 3 ““'w»vH kwwmnmmw<wmmphhm stetions at wetl D,
o o of shellflsh dngp
dymed of & wapling stations at
& Lon u\ alh g cdons at
fhun mt WMMLIflmh wmmwlimm SWwTﬂwmm at wetlond
o] «mﬁAwm 1Edeh sampling w9 we L
b8 ‘mmwm<ﬂﬂuWHﬂMWmimm of
- ) Le mﬂhn ibuti of Mya et e
mmmmw-mwul heed ghe ribution of
i e Ltion
ML LT
P e e
1 of minnow trap at wetland
O T O
cation of minnow trap and seining starions at wetland
o of minnow trap tiong at we dosite boooonin o

W\M\Jm ol

13

N
16

by
4l
. "
ﬁ\. ‘iﬁ\,

[
b

&b

47

Wl

oy oy

B4

480




jon of minnow trap and seining stations at wetland

Bty sation of minnow ining stationd we b Land
& m e wa s
slus bet Lrug, oo
opram for LLUE ma C e e
autd us e ke e e e s e e e
~-type map of ' L
ety map of wetland s s i i h e s
| wetland s .
M et L e e e
mip e N
miap of wetl e e e -
cion sampling ez
atlon e

of trans. Eor hon sawpling at wetland

ransects for o ration sampl. at wet Land

Bl Lt 1 of tran s for sampl: it Lamd
BT P e i b e h e e e
Verland study areas - P

wl by AR at
of open water habivats at
N Cu e e e Cow
eets and open water count
ts at wetland study

.
e
»oa
v
w o
“
.o
[
»oa
o
w o»
“

i1

ity
1004

136

131
132

134
140

141
142
1. b

1%



Ligt of Tables

2.1 o f AT O
J.18 and LA T T PR e fiments,
2.4 data 5
20
2.3 NmmMﬂmM of Me
£ ing of M d PCB
3 S e e e e e b
wa Wi g of M s amd PCB
Cone ane woa b e e
Compalr: I} e Cawas P
Loy i ot
30l sonduetd “PHyF"Wmmw|vmﬂ.:w NM|vM hwwmhmmt R vy
‘ BoJudy A8 . e s e s
3.2 Ba by, Gonductdviey, Temperature Norch Acushoet Riwve
4,1 ze ol 5 of mypd ed
4.2 wf dnfaun wd and
b ;mﬂ'MMwwww 3 0f abundan Cu s
ot " wa et 5 at each
‘WW“L wetland in Lik e s s e b s
&t FoANOWVA and sig o
From colmSa. oo su e couecnononssnacauoossss
Gy of mollu taxa by we d and
N o
4.7 R 1 winy AMOVAS and, £
varilows | Erom 0. Wae e e e
] and
and mum coll P
in 0.6 e
ch (bivalves)
shed du
and
et W e
Mumbe s NN dmomd Loy
N I T P
Sodo Leng wl wedght res for spe aght in

Pl
17

20
"oy

bl

[ -\‘,

£ b

25

,,' ‘F)

28

24

6

Grde

b5
64

T

.y e

75

91

92



Or Bpe in minnow

¥ Fumdu‘
i Buza
gut contents of Peseudop.
in the Acushnet River

in rhm‘ |

I R T

BULODeE: tes

fuary and Buzzards

prt for £ish caught by minnow Vlﬂﬂm Ca e
‘»WV types delineated within the study ares

C.omm
'MMWww.,
1l cover-

TS ] L S O R T I T A T N T SR S I I |

L I B I TR I T T R R

e

e e
e " w
teristicg of

ok

it on,
at
by
1 at

oo w

o

A \l
mmﬂ

‘:““{‘MF oy

mmmmummurtmwimﬁ of
I‘:

clua e e of

tian
et I T
DY und ary prod vty ok
lar plants at the project area wetlands and
igon values from other southern New Bngls

o e
o 53

9

VB

c.om;

salt

ey of o ‘
“W“mmﬂwwmwwmmﬂ

o
o

L marsh
sh/uplond e

L I T I T T T O A I S S S T R S

of mam 5 P L dands. oo s e
e wnd dn wmkt murel habi cat this

1]
o”: L T O O L o L T T TN T T [ ST O T T R T T O T O T O T TR Y S SR ST S S S T U TR 1}
SEG e, 100 acres) s

G Juar BT

8.7 1/ Uplan ‘ |
sarly Spring 19#! sects (from § : lwm?hmmw»m__m,mnwm«w_m.p

Lt Marsh

vy

On Project
in Salt Mar
Foung in

Founed im ﬂl;

o oo L T T T T T I N S S N T BT I T @ oo

g in the Eamme (P

[}
WA X
amerdcanus L N R N N R I B R N N B S R A PR

L]

au

1l
102

123
Ldd

:\l "\r l\

1d¢

ﬂwl




100 4 h by s
0.5
12.1
)
12,3

.\l "
i

amde. .. ...

-
N I A A 1 !Jl".r!“

I R R R R

T A TR T S

i
I

12.6
157

doabe n

12,8

T T A Y

itiga

L T A I T T R R R S S S I}




GO

[N

Gontel

Cl Tetrs
Biolog
L 1 ”“

Logist,

hemd st

2, B,

HH\"\' y

Dy,
[
AN

Dennis

Geologist,

e
P, Tnc,

ine Coughanowr,
Marews, Bilolog

Mars

Robert

o i
wm ou g1

mond, G
g, Wo)

B
Sen

lall, Biologist/Ornithologist,

Ine.

IEF, Inc,

Dy

Ine.

10, 12,
14,0

1.0, B0,

6.0,
9.0
bl

noom
9.0

[FE

DS

ALL S

0,

7.0, 8.0,

ration



LR

IVES

VNG

and
1
h
The
neeg Lo
i

B drmy

an rud
vy, New Bed

.
[T ERET LI

[

mk biel
and vl

fon wn th inds .

7 s
\;Mwww

Ly
£ bo 1\. ‘\h\
W w o @

of Me
m’%wwnwwvs
ad and 2

mmmm 8) anmd heawvy
the rent stady,

ﬂ& &5

g dn ord Lre the
Wt (2 ¢

information

(Y ywdd
de infor m
y relative to

to
I T

Lant
b oprowvi
Y 8, 5 L e

onoon p X
mime potential w:mm‘ &
mmmﬂwmﬂmmﬂmﬁlwwwlwmwukxMMmhwhkmm‘mthw:wti

Lod AFFE

TN XIR CONTARIN

1.2l Location and Setting of Project .

The Ac
and is one

of esty
mmmem‘mﬁw

in HiLY

aw Bedford | oon
B project wm“umpﬂ& 285 ant
ties of New Bedford, Failrhaver

Mh g

neludes po
e 1ed),

1ﬂmwyu, unw
(F

= 2=

pe o
the  oommu;

AM@P 1 3:: 20 Bridge, the
and o

the (

(e
of

the

riﬂma
el
e mi.
ommmarsd ty s owith

5omore than 45

! WWW npp
wmﬂmh of mo

pa im Che



’ h

”m"""lm“'
0,

|
“'m-w-m 1 L "\h_‘.\ X
ﬂ‘ ™| wl‘
.‘.‘.w'fi\"'
T
mw""
‘!m":\m.
|\|‘.\V"n\»
e g oy
A ¥ P,
N
I,
‘l""‘ n

i e,

L b y

l}.mrlm.‘ Y

by
“m-wi‘( \‘ l\!“ W‘l‘
“‘l\i !

Ly “

e L oo
"\l"l\l\hw"l II‘ ‘l"m"::m} . i
""' P ‘ e

‘”' \i‘"‘im.ll ‘\’ pm N" ’
y ol o’
m\"“ .‘Hmi" “‘ W “" ‘!"\w“
mn‘.ml""‘ \WI‘" Ant
‘ﬂﬂ \“m\lm‘l\

w"Vl\l
‘""" e,
i,
' m.‘."
[
b el

! (AT
[l
| y

\u
3 ", « A
e : b il 176 ST YU el i
'\.‘ m:.m.\r\!l!n” 3 1\1\uwnu\1\u\h~ R Wi LS 0 I\ vy
- ‘\mm’ » , i
o S owne w‘“"’ “‘l::‘ ‘,\!"
!
” o ww
, i

\.‘.‘ 1‘,‘

‘n‘ W, ”I\ ol
‘\-‘.‘ > ::J\I r ﬂ‘\ P
| FIGURE 1-1
N e BEnFoND Hamgor | | PREGIONAL LOCUS OF
NEW BEDFORD HARBOR STUDY ARE? |
D) HARBO STUDY AREA I O
 SUPERFUND PROJECT * R e
0 e
T T TR TIEeY




i ! M
SAEN el
- :

Mﬂ

1 ‘ « | )
) 'i ‘ | G et
]
&

PWMWWM

W\, vreachng |

| et -
J‘Jmmmwh

a "
.\I\l‘.}‘m-\l“"
il

o \

‘“*"‘. Mmu!

P
-

y
it

0 mﬂﬂﬂh‘h
"o

[T T
T monntine

wff?“-‘ia

(i
l'“wé 100 ““ .,

f l‘i‘ wh&,m_WquwW“,muw

N T “\.‘
ot

;;;
o J.,“MI:

lW M\ I!‘m )

i itrery P vy kN l
et N
N

M G u-"""‘ ’;,_‘._

Lhe

f
m,m\:“ p m,l

L O A -

Tt s

f\“;wmmwl\m

e i .
ooy et P
mm Mo B O o vl o Myt
S

FIGURI

£ 12
ACUSHNET RIVER ESTUARY PROJECT AREA AND
LOCATION OF WETLAND | m

BTUDY SITES M IWWM ine

L JAMLRELRY 1 BRE FEIRLIE Ny, INEECYY )




of this m ‘ ‘ e EYNE
ted in L dy Y nﬂm‘Mw»w and

ing salt marsh ocour at th other Locstions within the
(Wetland No.S5) along the west dAn a prominent and
Mo b6 and 9% on the o shore the R p

Thie
condu

5 ey § ﬂmwmmmﬂ@mMHMwwwwwwwm
- the

‘
P,owe

wmﬂﬂ

.wuﬂ Wy, @

Mw“yn

T.2.2 Bovieonmental Contandmation

15 have doouw nﬂwm whmr upper st I the
Jﬂmmy b ! d with PO ol metals
The are rthern
tuary Lo ok

Beth

1Ty

o
Ty

70 s rudy,

pi wil H\ ! B RS
g kAMWLMLMWmKﬂWM wﬁmMLm thw

and  communit

@5 mmm not the River 11mmﬁfm

1.3 DESE

PITTON OF PROJECT ALTERRATIY

1.3.1 Cleanup Altermatives

v uf the upper
an k. wi th s plog it dim pl
would be p ol during the sprlog,
in December, January anmd Febr

fall ;

WY .

D

b, ) Maan Low Warer
: e wsed to

ﬁMwa 1 considered to
| )
Wl e
sheric pres
B dred

8 1y
csuetion
iy the

Lo
[N

atmes
Th

nts

me and they are d



Sevve af the
Vi of contami
These sites are currently

Tati
, DO«

ed Disposal :
d b cor e el ﬂmwlmwmr&mmm Jmm hmw

|

wonl L

diment., Their location is shown on Figure

ceddil oand subtidal areas.

pois constrocted around tl “fme G

Ly Lv hen wumwmd intp the facility,
Y 't aut mmm the exoe

1‘ nto

COF is a la
hm site and

with

1l s

wi 1l
the

L or

The iw hmlhl ot of
Eoapprowimately 12" MLW. :
T A yoaB' MLV,
s e The convs
such that e no releay
ﬂtWHM“Imm‘ e 0wt

of
vz d

mewhul“
COF s,
with g
£ ovid
Lprom b

F' s and ‘kﬂmnwm‘wm;

Alrernativ This disposal method invelves
L odn plts or cells N 1 in the wpper
eells with & layer of clean sediment,

mm hm
g mmm

Tl imvolves i

ng the mate

The pit o
WMM el fon : :
e 1 MW%MW' : .mm*Hm m ok : and  then
whd el :M.ﬂnw he excavation of the

uwwtmmmww mmtm‘ nated sediment hes

th

n g GF
‘ Hmw ‘NWMmLHMMWN e
W@d i KM wlwmm wwdﬂ

L N

t‘l
ation

he

in cow
e

apping Option

the entire length

F o the chanr
pel would
mbankmen s
and a cover

“”WH
»INEY s
The rumwmml

rip




MM

INED DS
BRI 5.3
ML G COMIFTNIE
I JHL I\ m DISPOSAL FACILITIES I Wy
e ROSEET| =
‘ 176
L LN G PETLLE Iben, NG :




e
e 3 Frmem v I\lm" , m""l
. B

v

% I\|\|“ .
]

fl

dppoatmnnnstentl g

l ‘“‘I‘“‘} l ‘I ‘\ ) [m" f"' N"'M"‘l" m fm-‘, *‘ H ’ ﬂ
M” !\,ﬂ‘, o it :‘,‘ ‘l,«l‘“,‘?‘,‘ R \ iju el “_‘
raasbure 4 u"w"“’“m‘mx” u"nl‘m ALE G
”“i

::nr COF's AND GAD'S

N ‘ FICURE -
,‘ ‘mm» / AL l\“';‘!i.l\ TNEET ‘I"‘i\{l\i“'ml" TUARY CONETNED
M AEDFCORD HARECOR ACLATIC DISPOS

: DI AL i |
..... FL. IWI“‘M PR FaCILIT im mmm 'Wm .

SAMLIARY ) D FILE N, WECHY |

K

T

e

ooy
e 08










Lo b

would
would not
itinue Lo o

wonld be
emb

tao

LW

1.3.2 Ro det:

Womee b
th ‘
on of
wl other
Ll mot

e e

ne Al
cont i

and
deer

she pote
1L rar

4]

D on o
A3 s
antial amount of
he o 8

L ‘
ments from
m) would

L

"

b
the




£.0 SED

2.1 R

TOCORE  LOCA

SES

el
high m
ey | e
aud

the
sh or

g

.l e
as they

0o
‘.\!“ » it

COLLEBCTION  METHODOLOGT

d for Werls
wm using a grid
T

thaodo logy
amp L

YRl
)

augrer,

‘ rred ro
all

el Bt

we .

e

W
ments.,

1

Lolay

e

Cinrough
r le

o @

Ty

the
. The
1 il reed

dng
doim 250
Upon

D i

N mktwmww
4] "

rool or

Al 8



0

15

17

18

T

vy
"\I'\

” ,\ I 5

i

a7

i

1\.\'
ST

LM

SN

EEEM‘I\:

ey
T

/
i ml}::"'

ST
o EE

anb, |
4

Iugyrgnanrvic:
bin

AT 6
(AT [l

118
161 !\i\

[N
[t
I

bk 5
bl v\‘\l

M- v
I

{Mer TN

K

¢ (R
i\l\;\ll\ “‘\:\E‘l\!il [t
IS Tl 137 5500 - izt

M sarnpion men feam within
v tinnel ooy

||ﬂm. )

frey Y

1" dif T

M

LIS H

el

RG]

LY FY

SAMPLI
'y

S MULRLELY o flill‘lu\l\ IF

o

w »

JOY

ANED &
h WG, 1
DCIMATE)

I W
Fiy

‘" ‘n‘

EE

)
B Wy, WECHY-1

|m
e




NEW |
SUP

‘Iml e

e OO

MHE
( A ]1:1!
WAL 1 GaE

DAY L
: )

%HMN

2

de, NG -1

(D (R
I

mw‘lm

ww’
Il e

",mmm'" ‘.
\"“
‘,p — ‘,’. ‘."r
l:‘:ll‘\u\'\v\’ ‘) "w.‘ i
S— .
mlm' oy, .
‘.‘ ‘l I ", ‘m.‘ | \{::);\w“ :
.f. J.\ " Wy, ot ‘ L g
\ AN e
‘. I oyl ” i"‘ ‘le\mmml""""m
| ws C”i::f»" * g
‘ ;‘:‘.:::;_ e ‘M__‘-w-“"‘ ‘
o
” "‘,m
- 'm,m oy w\'
s ‘i ” ‘ uu.w-w "‘ ‘ I‘;\"‘ . w,\l"‘ :‘:"‘,w w\!
i 1.;m \ (wm S ,_m::;.mr-" / s
’ l‘. h, \. . \1‘ “,w "‘n:‘ o ! ‘\M .ml‘mm. \.‘.
b bl it i Mgt "y \
, | " ke "'m way \
-"\m.‘.‘ ‘!‘i 4 7 ‘ o “Wrayy, [lﬂ-u {.‘.
* '\W g, ‘!‘Ji o |\|"""""" HI‘ 'l im.‘ “ﬂ‘ ” ‘II ” ‘l‘.‘.
NN N o A o Rt e N
\ iu‘.‘.‘ ‘W\I"” \l‘ w.w;‘ ‘ ‘.\-"";::;\lr!‘j;:!:""“:‘. o s l\l\;“ h w:‘ :l “‘.,‘.w.\l‘ I‘ o “M ) B "‘M.‘.M
\“", o "m“ [.‘ ’|“ \ .wl""‘:;""“):li"[' “‘“ \'M " }i% ‘\lw.\.‘ - b "\
" " Mgt e — ' | '
" -4 ‘J! 151:1!” t | Y ‘.'l "‘,‘:‘;:‘.w‘.ﬂ' e ‘ - - J“l\.‘. ‘M. ‘:I‘." ."‘i‘"‘!""\ \.‘.‘.‘. ‘.‘.‘Iml"‘ l‘.‘ \l‘.
‘."‘.‘l “'w. ""'m"‘."‘l\ \""" \p\!" " "‘l\ “ }‘ : i, m‘\ 'E‘Al."‘.\ ‘ ‘\. \l ‘.\ \)‘l\ [.\
‘,J “‘ ' I“‘ﬂ"“‘ ", .‘l ‘. .““‘ ‘.‘l ‘.“'.‘. .“‘ l“"‘.‘l ‘ii":‘ii!\x“\ ! ol 1) N ‘.‘I\M
m.";-""‘ I"’ "\. ‘l\ (lw.‘ y “ \.‘ \“ f|‘. W‘J:‘i ‘.‘I 'y.‘ . l. / \ 'INF ",
- 5, ! N i) APy
l‘n‘.h‘.‘.‘ , \l‘%"\.\.‘._‘.‘,_‘._l‘.m.‘.‘.‘ . ‘Im ) n ‘." \M.;‘ ‘.“"‘.‘.‘M e m." .‘ ) " i
l‘.l‘ ""‘,:I P Wy ll L) ‘.‘I .::\l"“‘l‘. o "‘Iw“m ‘l\ .\|'\ ‘."\ ""‘ \l‘ '\/ 'l" A ,m!
'm.mn"" ,w“" o ‘,m " l\.‘,‘ I\.‘ |\|\| iy, h, ) o '\|‘ | u‘ \ .‘.m.
'r' N RN N
ﬂ‘_‘,\' \.‘ o L ‘.‘ ‘ oy I ' . \l H ) m “.m.
e gt "m- ""'m ) o hy i Al u‘.l“ o,
M""“:Lw ‘~‘ s '.l\' }‘,‘.‘.w‘ ”‘N' o ""‘u‘."‘" | -.‘.‘l‘.
\f"‘,‘::::::"‘"!H ﬁ; w‘""" ' ", I 1] | "\l‘. “lml"‘ s “" \4" ,\"‘ "\'\ ‘.“ ‘hm“'l""r o ‘lm.‘.‘.
o _‘,m""' W ‘.‘."h BF " o M l}{ ‘“ | ! w,w' 1 "‘n;. 'm‘.‘. ’_‘,\u"""""""w" ‘l.‘.‘.‘.‘.‘.‘.‘-_.._m. ‘
I I‘,‘.wl‘.mﬂ N [ — I ey M L y M }'. \ g "y, .
s ‘,w""""w ‘."'\.‘.‘._‘.‘.\m-\-wl\|\-w|"\|";l\lwlm.‘.‘,mm.‘ (o n\l\'l':":. J" b |“ l::‘i-l; }‘F‘:‘}.‘."" ‘l\._m,m‘l "‘ " “.‘r;h‘. ‘lm.‘,‘.‘ ", 8% \, W
'M,‘,w' Wy o M.\.‘. , “. oy ﬂ o\ ‘I\.‘.‘ ‘Im“‘.‘.mml‘-I\lmm
" ‘l L I""‘“ s g ol ) T ‘,\ I"‘ ) ""“”""l\:‘\"’l b b g s
""’ ‘.‘ ';:" l‘ . \""wm‘:;:;:" . " ” A "lm. oy .‘.""m “’ Y, ey
i mlw\‘ ‘f‘ ‘rO "‘u\ U.‘.‘I‘ P “:‘:‘\-\I“. i m- \l\' \llu !“:i J— ‘ I\.b "f. r' l‘ X "vana ". Wy
"""”ml‘l""‘." ‘ .‘ o WY ", .‘."‘ b, u.:\’ l‘ H 1‘ ny, \l "i !‘.""\m. ‘.\l I '\. | -, "‘i\
o ‘ / ﬂ.' SAG '/ \ .J‘ A ."‘lw " | M ‘ ' *:L \. "‘w., .l “. \|‘\\. ", N "l‘.‘
e ‘ W by PO LN .
‘r' \“ " M.\ l ‘ l‘."m T "‘ \.‘ i .“y 4\"’ *\.‘. \ (Ei""m“] ' \':n.‘."‘l\“m.‘ " "\m.m.‘.m"lm.‘.‘ ‘l\.‘.:[lm. }|w-mmmm.‘.‘.‘..‘ M"‘l\.‘ 'r.\.‘
\ oad | ol S My, My
‘“"W‘. ' ’ ‘ }’ " » "l\ " ! " } “‘ H“ . " |‘| K .‘ "\ o ' .‘h f
" ‘\’ ‘. ‘“‘I‘Imll‘.‘l‘“‘“m‘“.‘.‘l;;ii;:‘.ml ‘ PrNE—— % e, ‘::1:}' ' s ‘: N ‘)Lm. " "y ‘w‘
W i H o n‘-wl\w-‘\f‘.\l N, ""‘ JPM ‘| p
pusoby ' sy "‘l ’ iy ‘l ‘\"\. \ ‘ )
™ B | e “! r‘ ) 1‘. "‘.‘. "\.‘.‘. h"“"‘l ":‘r",w ) o
) ‘IJ:‘:. ey Wﬂ" o "\“ \ _‘.w"l‘.‘.‘. "“_‘,m-w‘ ’\s
[.‘.\ u"""‘l‘l" l‘!h \""’ |\""” ."‘lm ' [ 'fwl .\’iw‘ NI ﬂ
! ‘\ "",\! . W, ‘m‘ ‘
) “.‘ , MI‘ | VI‘ I, ‘M\m.‘.‘. " ’l :
| I‘. \ " ny, s’
l, |r‘ ’ﬁ“ ‘"""M ;}Il\.‘
‘ ‘l s “ \“ BUZEARLS Ay
g - l" ’J r‘
! e ‘
o ""M"l“"" w.\,mmmmumJ‘ JL rj
e y ",\’ ’\! Y. l
\" | ‘\!" ’\
\"‘ nmwm}‘ y Mm‘ |
"" ‘I"}l ”* ‘I "“lllxu\l ” "\"’
}.‘.‘.""\Immml-\I" "‘ﬂm.m‘\ ' "‘I“
e : 6.1 FOR VE
FICLIFR
ACUSH SE| ' SAMPLE SITES

] e



'\
\.r"

;\ {1

atine
w\
w,."""‘ ".w"‘| ‘:w”p \| ,m"‘

w® ”"’m,m"""‘

"I"“w"‘“i ""‘ )
A
wl"‘ ¥ "m.m - "" /
o " !‘ p y
\ l l‘ ‘ I"""" um\""w ’
y
u. \i ‘, v, "\ BT
\n . \‘}l ‘,‘l H " \.‘.‘I ' o
. "‘l\l\ |

. ‘[\"' -’ -
e e |

Y Wy \'
i\
i

PH/GE - :
\

h‘:“
I

AT7GE

i

p
e

[ 4l :;:‘;\, i) "‘I""""'

=

PH

/ W

g,
R

MEITE: SEE TABLE 6.1 FOR LE

| FICURE 23

WNMWJ

d T ooy

WMMMH”'

lWIHMH'Iwm
|

(43 58
11:\:1 )‘Iu

FILE Mes, WEGIV-1

LML 1 G

I
v |y




ﬂ"' J' ‘ "‘1"" "~ i
G - m \l M-
H M- "‘l‘l‘!-‘:‘:‘:» ‘.‘."n T

?
u‘.‘. “‘ﬂlwm.‘.‘.

o W1
L [l ] = h\WW‘ |

w ‘ \ii.\
~ .‘l\.r' "\' \

‘ A2 - |

)
N g

P T

%@ W

\l\l‘.“ .‘.
."[ ‘.\{M"‘l‘“w‘.‘.‘._‘,\n .‘M%.‘ ‘.‘.‘.}.‘
.\i """""""" l‘u‘.‘ l .‘.‘
‘,‘.m‘ ] lm“. ‘i A‘
N \J
| ) " Y y
""M"'"""mm.‘.\l ",
:‘
) 1'
) - .
\ sOGCER FIELD '{.
h
ﬂfii}‘l‘u“\”\"
NCTE: SEE TABLE 6.1 FOR LEGEND
| 1
1 ' FIGURE 24
"TIAFY SEOIMENT SAMPLE SITES
‘ AT WIETI.AMD Yy |
SUPERFUND PROJEL AREA No. § ”iM I iIIIIII ‘
JAMUARY 1988 FILE Wo. MECIY-1 [T (T
- 15+




i D

STREET

!
", "ﬂ \l""" -.‘.' Tr'm

\‘| L1]
‘mmmm ', /
U L
'y \\{.l.w'
|

by

I‘I'I
y
B Py o

, 'm, o

M3 -, 5 G

\
\l\.h g}
bﬁ|\.‘| o’

M‘P Ty, Ml‘.\
lm‘

L. I\*W‘I\ X e

“W Ao 1
'"i4 A4 e ::;fl'

r" | W

o) W,

\ﬂ[ \|“\|\l\|"‘|‘:;i}" Li .“.m:‘?‘%r::v

lmmwl‘
’v’www‘ ™ 4 | ..
e d
o 'F“‘Mww ‘h Ih'hmh
N"M ” ™ ‘ .Li
| f 4"" | |‘
! G ECHRLD h
| Y
A N
‘» s s "
[ I
| )
| \
| \
} \
J i1
o \
Y
1
!
1
\\i e
!

NCITE

= TRELE 6.1

FOR L

SITES

SEDIMEN

' ‘!.‘iil ﬂllw.l\!\nﬂl‘ I""' PLI
AT WET

CJANUAIRY 1900 FILE Wa, NECIV-1

FIGLRE 2.5

W u (L

)

{4

T



Depth (Ft.)

AREA

by M-

b M-

fm M

1‘\\

f LM

AREA

LM

HeLMon?

* Sampld

e M-

o LM

|

1609

1615

1620

1H45

LEH0

1920

L84S

1910

1930

0.0

.0

G0

A

0. b

0, &

mbtained on

0.8

PR
B
""" l\.\’ o )

..... 0.1

o

..... 008

-
----- G

0.3

W
1.0

1.0

Seprember

above root zone.

15:5»;

3y 1987

iment/s

of muck
Hrveg

hmeM

k.
the

te ok

nd.

o m

s TeN'd

In roo

i

aONE,

I
t

of organic muelk.

mueck and devritus from

macl .

of mack and o
t

above

p an
i

I

G

he root

v e maele

ront

LG

BOTLE .

and

@ mamg

BTTE .

L e

SO,

det

S

ol & men e

le from

From




ARES 9

0.0 - 1.0 Root
mine

zone. D Leus and organic mucle.,  No
sediment / samd.

LTad 0.0 - 0.4 Detritus, erganic muck, moderate roots.

LEBAO 0.0 - 0.4 Roots, detrivus, mele .

9. LM-1

0.0 - 0.8 Saump le
LY

ALY in
\ vl fr. of war
sediment with some roots

G L 2 17350 L0 - 0.8

ALy in diteh
wiater.  Mostly
eorganic muck and roots,

L 1810 3.0 « 1.0

9 o] Men

brained using buchket avger in River at
booutlet,  Primacily wiveral sedimemt of
aned and gravel with a dack

stain.

di e

0

al DEAOD BET and 220

oy f. N o
O AT o b BT

| o



203 SEDIMENT ANALYSILS

Lo RESOLTS

lewve!

aned W

It

el o

throughout
ﬂmmwml

conCen
quw»fmu

i

iom.

memlw

o ne P
The of €

inm Tab:

tland 1« i !
the PO mmmw ! TOW S dmlmuw'|mM
thowgl nlacenent of

idded patt
) I

of hi
within

Lamd
L mum

O
mmM

ﬂu
‘ is of
: 4 muel’
muru Low oo bt do e o 2 o the op wat oL m
Th - Long s the wse y

”iﬁwmw
Ath
W
et

5. The

in Werland
on of
Fome .
*WWN

Cemt

trom
Eomp

et
deter

of “m






P

1{_

fame

Lo B8

el
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Table 2.4. Ranking of Metals and PCB
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TABLE 3.3,

H CAGH
JOJULY L

WIDDLE
INET BUZEARDS
ER ESTUARY BAY

TOTAL
NUMBER
CAUGHT

SPECTES

Fundalus heteroclitus 9 34 507 248 420 257 G1S 2,98
Fundulus majalis ! 0 0 0 Pt 41 127
Menidia menidia 4 dy 3 0 1 k! 15

Alosa sapidissima 0 0 0 1 0 0 1




TABLE 5.4,

LENG

HAND WET
by NEW BEDFORL

1T RANGE

U WETLANDS 3

5 FOR SPECIES

runy,

AUGHT TN

30 JuLy LS

L LE

v g
]

LENGTH (mm)

WELGHT (g)

0

EOTED

Tl

OF
4

mus

REANR €)oo

n

omitd

22 - 132
100
L33

33
av
5a
107
iy

rot
i dup

ro
dyity

50

o~ o
0l - .
o W o

ol - .

1l -

1,3,3,5

1,4




EH




(T wwfjhvw
the four to
et e
mi g

6.7
H!‘!\r ‘l 1 | ™

be ¢
anly

m Q.5 to
Lands.

oy
‘ #n

D mm
A
land 4.

Fundulws heteroclitas

@
i

(s

tulus Tt \"'\’1”\(1 [ETH \: g in

of
o]

wlv

opod s
of the

(blot
con |m

1
found
Tt ed

F i mh
‘l &
i oma :
the biom

and




AUGHT TN

LENGTH ¢ ) WETGHT (@)

GOl

WUMEER

W

Fundulus hetereclitus
Fundulus majalis
Menidia menidia

Alosa sapic

L2, 2,6,5,9 1,209
L, 2,8 05
12,35 13

4\:\, “[




TABLE 5.6. ANALYSLS OF GUT CONTENTS OF FUNDULUS HETEROCLITUS IN
THE ACUSHNET RIVER ESTUARY AND BUZZARDS BAY SALT
MARSHES, NEW BEDFORD WETLANDS STUDY.

SPECIMEN PREY COUNT PREY SPECIES BIOMASS (grams)

1 1 Palaemonetes pugio 0. 04
& Eggs (anchowvy) <0.01

2 ) Hiatella sp. 0.08
1 Gremma Femma

3 Nematoda <0.01

1 Fundulus sp. 0.13

| Turbellaria <0.01

3 1 Palaemonetes sp. 0.07

1 Molgula sp. <0.01

& 3 Fundulus sp. 0.23

7 Mya arenaria 0.23

P Seedpod; plant material 0.0

5 1 Nema toda 0.0l

‘ 1 Decapoda (crab) Q.01

p Plant material 0,14

6 P Plant material 0.02

7 1 Palasmonetes sp. 0.03

] 13 Mya arenaria 0,25

1 Hydrobia totteni <0.01

4 1 Palaemonetes sp. 0.02

10 1 taridea 0.01

P = present in gut (nonquantifiable)



Pseudopleuronectes americnanmes

analysis of the contents of the guts were performed on ten figh collected in th
New Bedford Harbor areas (Table 5.7). ALL the fish analyred were betwesn 50

and 60 mm in length and were caught on the beach at WVetland 2 (Buzzards Bay).
All ten stomachs examined contained food.

Only two groups of invertebrates were found frequently in the guts of these
fish: dsopods and polychaetes. Isopods, the most numerous, comprised 63.8% of
the total number of organisms, but only accounted for 210 of the total biomass.
Polychaetes, which accounted for only 31.9% of the total number of organisms,
made up the greater portion of the biomass at 734, The only other preyv categor
present in these ten stomachs was amphipods, accounting for &4.3% of the total

number and 6% of the biomass.

5.3 DISCUSSION

5.3.1 Characterization of Saltmarsh Pish Community

ies composition for the Acushnet River estuary is comparable to that in
v estuaries in the general area (Curley et al. 1971, 1974; Nirxon and Oviatt
1973). Differences in composition can be attributed to the extent of sampling.
In the other estuaries, samples were taken throughout the vear, while sampling
for this study was confined to twe days at the end of July. More species are
caught with vear-round sampling because of various species of migracing fish
which arrive av different times of the year. The dominant species in the
Acushnet River estuary (Menidia menidia, Fundulus heteroclitus, and
Fundulus majalis) were alse dominant in the other estuaries of south-
eastern Massachusetts. These species are characteristic of the shore zone and
can be expected to comprise a large portion of any beach seine or minnow trap
zateh. M. mer s collected, accounted for 76.8%
of the total caveh in the Asushnet River estuary. This percent was simllar to
that reported by Curley et al. (1974) for the Taunton River and Mount Hope Bay
estuary where Menidia made up 66.6%8 of the total cateh. Sanford Ecological
ced elght £ish species commonly found in the Acushnet River

Services (1987) te

estuary. Those species were rare or absent in this wetlands study because
they are demersal species likely to be found aon the bottom in the deeper
channel areas rather than in the shallow shoreline and marsh areas.

The four dominant species in the beach seines (Menldis menidia, Fundulus
heteroclitus, Fundulus majalis, and Alosa sapidissima) were cayght at all five
wetlands (Table 5.2). This is consisvent with McHagh's (1967) classification,
of fishes based on their estuarine dependence: the first three species are
congidered to be general estuarine residents, while Alosa sapidissima is an
anadromous species (one which passes through the estuary to reach freshwater
spawning areas). Menidia menidia was the most abundant species in beach
seines at each of the five wetlands sampled. Menidia enter the shallows and
tidal creeks of the upper estuary to feed and breed. The length

=100~



TABLE 5.7. ANALYSIS OF GUT CONTENTS OF PSEUDOPLEURONECTES AMERILCANUS
IN THE ACUSHNET RIVER ESTUARY AND BUZZARDS BAY SALT
MARSHES. NEW BEDFORD WETLANDS STUDY,

SPECTMEN PREY COUNT PREY SPECIES BIOMASS (grams)

1 P Polychaeta fragments 0.02
2 Bdotea triloba <0, 01
2 1 Spio setosa
2 Polydora Ligni 0.01
P Nereis sp. fragments

3 2 Bdotea triloba <0.01
i Nereis sp. 0.10
P Plant material <0.01

4 1 Polydora ligni 0.01

1 Bdotea triloba <0.01
5 4 Polydora ligni 0.01
1 Edotea triloba <0.01
6 2 Polydora ligni <0.01
1 Gammarus mucronatus 0.01
7 ‘ P Nereis sp. fragments 0.02
1 Polydora ligni
12 Bdotea triloba 0.06
1 Isopoda
8 P Polychaets fragments <0.01
3 Edotea triloba <0.01
1 Isopoda
1 Gammarus mucronatus .01

g ) Bdotea triloba .01
1 Nereis succinea Q.07

10 2 Edotea triloba <0.01
1 Polydora ligni <0, 01

P = Present in the gut (nonquantifiable)



TABLE S.8., CATCH PER UNIT EFFORT FOR FISH CAUGHT BY MINNOW TRAPS,
2830 JULY 1987, NEW BEDFORD WETLANDS STUDT.  (Average
cateh per trap by species and wetland.)

WETLAND Fo HETEROCLITUS Fo MAJALIS M. MENIDIA A, SAPIDISSIMA

1 104 <1 <l 0
2 6B 10 <1 0
3 84 0 {1 0
4 140 0 0 <1
5 62 0 <1 {

9 Bé 9 <1 ]

- 10%-



frequency distribution of Menidia at Wetland 2 (Figure 5-7) exhibited a
bimodal pattern indicating the presence of two distinect size groups.
Wetland 9 in the middle estuary also had fish of the larger size group,

but these were only isolated individuals and there were not enough data
from Wetland 9 for a valid comparison with the other areas. In the

upper estuary (Metlands 1, 3, 35) the larger size group was not present.
This might be indicavive of one of two things: either the larger fish
had already spawned and moved out of the upper estuary, or they had not
vet moved into the estuary to spawn.

Percent composition of
other
a marine environment. This might indicate & preference of F. heteroc
a more brackish environment. As was the case with Menidia the leng
frequencies of F. hetercclitus caught with beach seines
ibutdon (Figure indicating the presence of two distinct size groups.
both size groups were present at all wetlands, not

just one or two. ent composition of F. falis was highest at Wetland 2
and decreased with increasing distance up the estuary, indicating a possible
preference for a more marine enviromment. Although enly a fewv specimens of
larger fish were caught, there alse indicacions of a bimodal distribution
in the length frequencies of F. alis (Figure 5-9). Alosa sapidissima and

eroclitus was higher at Wetland 1 than at any

wetland and exhibited a general decrease moving down the estuary towvard
Litus to

i~

)
chibited a bimodal

»

Mugil cephalus, both migratory species, appeared to be more abundant in the
upper estuary (Wetlands 1, 3, 3). These two species utilize estuaries during

gpawning migrations or as nursery areas, in this case the latter is likely
based on the size of the fish caught. Length ranges for these two species
(Table 5.4) indicate that these specimens were all young-of-the-year.
quadracus was restricted almost entirely to Wetland 1, with only three
] mens caught at Wetland 2. A, racus has also been categorized as an
estuarine resident. Pomatomis salta  was found only at VWetlands 1 and 2,
cceurring in comparable numbers in those two areas. This species, a top
predator, usually enters estuaries in pursuit of migratory planktivores such
as A. saplidigsima and M. cephalus. Caranx hippos and Pseudopleuronectes

5, primarily marine species, were only caught along the shore of

s Bay (Wetland 2).

ard

There were only four species of fish caught with minnow traps in the Acushnet

=3

oclitus and F.

River estuary (Table 3.3), O0f these species only two, F. he ; and F.
majalis, were caught in any concentrations. The other two, M, m nidia and A,

, swim and feed in the middle to upper areas of the water column.
‘heir presence in the minnow traps, which were set on the bottom sediment, is
probably only & chance occurrence. As was the case in the beach seines, F.

vas present at all wetlands and was more abundant in the es Y

: cland 2 in Buzzards Bay. Length frequencies from minnow traps showed
a bimodal digtribution, though less distincetly than in the beach seine data
(Appendix Table 10). lis was caught at only three wetlands (1, 2, and
9y, one wetland in the upper and middle estuaries each and the one in Buzzards
Bay. The number of specimens increased moving closer to the open coast similar

to ohservations in the beach seine collections.
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Areas of high PCB and heavy metal concentration were identified by Sanford
Ecological Services (1987) in the upper Acushnet River estuary where Wetlands 1
3 and 3 are located. They reported high concentrations not only in the
sediments but also in the water column, primarily bound to particulate matter.
The average number of Fundulus heteroclitus caught by minnow traps did not
differ substantially among the six werlands (Table 5.8), showing that
comparable concentrations of this species are present in suitable habitav
throughout the estuary rvegardless of level of contvamination in the sediments.
The higher the contamimation in a wetland, the greater the total amount of
contamination is likely to be in the fish biomass in that area. Fundulus
het ; would come into contact with contaminants associated
particuiate matter in the water column as well as the sediments since they
tend to burrow in the soft mud to ever-winter (Chidester 1920). F.
heteroclitus also tend to stay in the same general area throughout the year,
moving very little within an estuary (Lotrich 1975%). Fundulus majalis would
exhibit the same general behavior ag F. h reroclitus, is 1s a
smaller component of the f£ish fauna in the ar of high contamination. The
plankton fesding species Menidia menidia and Alosa sapidissima might come into
contact with the contaminants bound to the particulate matter in the water
column either through ingestion or physical contact.

but F. majal

5.3.2 Pood Chain Linksy

The diet of Pundulus heteroclitus im the Acushnet River estuary congists of
(1) benthic organisms which live either on or in the bottom sediment, (2)
decapods and other crustaceans which can live on the bottom or in the water
column, and (3) plant waterial which is either attached to the bottem or is
free floating. Comparison of the diets berween fish caught in the Acushnet
estuary and other estusries shows little or no variation in the composition of
their diets. There is a difference however, in the percent occeurrence of
various groups in their diets. Fundulus heveroclitus usually consume prey
items in proportion to thelr occurrence in the environment (Fraser 1973).
Concentrations of PCBs in the tissues of F. heteroclitus were approximately
four times higher in the middle estuary (Wet. 9) than they were in the £ish
caught at Buzzards Bay (Vetland 2). The upper estuary (Wetland 5) had
concentrations approximately five tvimes higher than the middle estuary. There
wvas approximately twenty times sgs much PCRB contamination in the fish from the
upper estuary compared to the flsh from Buzzards Bay. Concentrations of two
heavy metals (copper and lead) from the fish in the upper estuary were higher
thar the concentratilons in fish from Buzzards Bay. F. heteroclitus, because
of its diet preferances, would be susceptible to PCB and heavy metal
contamination from prey livimg in or on the contaminated sediments,

v ilha d]
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6.0 VEGETATION
6.1 WETLAND VEGETATION CHARACTERIZATION

fH.%.1 Deseription of Communicy Types

The community-cypes defined and delineated for the cover maps of the project
area wetlands primarily reflect the hydrologic regime and vegetative species
composition which dominate within each wetland. As outlimed in Table 6.1, the
initial clasgification relates to the water regime of the wetland as defined by
Cowardin et al. (1979). All werland portions of the study area are considered
tidal, with distinctions made as follows:

—

irregularly exposed (land surface is exposed by tides less often
than daily),

- regularly fleoded (tidal water alternately floods and exposes the
surface at least once daily); or

- irregularly fleoded (tidal water floods the land surface less often
than daily).

cies within the regularly flooded and irregularly
flooded zones have- been delineated. Contiguwous seasonally-flooded freshwater
wvetland habitats have also been delineated. Brief descriptions of the

various community-types delineated on the cover maps and listed in Table 6.1 are
provided below:

The dominant vegetative

6.1.L.1 Trregularly Bxposed Habitats

These are areas where the land is exposed by tides less often than daily, and
include Tidal Waver (TW), which is represented by tidal creeks and some (larger)
mosquito ditehes, Rocky Beaches (RB), and mudflats (MF) which lie below mean low
vater (MLW)., The U.S5.6.%. topographic maps were frequently used to supplement
the delineation of mudflats, since they designate such areas; for the most part,
however, the delineationg were based upon tonal patterns on the photographs
wvhich appeared to differentiave deepvater areas from irregularly exposed
habitat.

6.1.1.2 Regularly Plooded Habitats

Areas delineated within this zone are exclusively dominated by Spa

alterniflora (saltwater cordgrass), and comprise the traditional "low salt
of the northeast coast. These areas are delineated asg "SAT" on the cover

{flora (» 1m) from less

max sk
maps, distinguishing the tall form of §. alt

frequently flooded shorter forms., Soils within the Low marshes of the project
area typically consist of highly decomposed (sapric) organic soils formed from
the remaing of previous salt marsh vegetation and mineral alluvial sediment.

Less sheltered areas often have more of a mucky silt substrate.

- 08~



e 6.1, Wetland Community Types Delineated Within the Study Area.

Tabl

Irregularly Exposed Habitats

MF:  Mud Flat (in part)
FB:  Rock Beach Cin part)
TW: Tidal Water

Regularly BExposed Habitats

GB:  Gravel Beach

MF:  Mud Flat {in part)

RB: Rock Beach (in part)

SAT:  Spartina alterniflora, tall form (> 1lm) dominates
SB:  Sand Beach (in part)

Irregularly Flooded Habitats

IF:  Iva frutescens dominates
NV: Non-vegetated
PH:  Phragmites australis dominates
SAS:  Spartina alverniflora, short form (< im) dominates
SB:  Sand Beach (in part)
SP:  Spartinag patens dominates
SP-1: Spartina patens/Ivae frutescens co-dominates

Seasonally Flooded Freshwater Habitats

d

OWe  Open Vater
585:  Shrub Swamp
WM: Wet Meadow
Ws:  Wooded Swamp

UpP:  Upland
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6.1.1.3

Irregularly Flooded Habitats

These habitats are typically at or slightly above the elevation of mean high

tide, such
encompass

E&U
ar

b

es the tradivional "high salt margh" most coften dominated by Spa
s (saltmeadow cordgrass). Much of this community type within the project
L has been ditched extensively in the past.

that tidal water floods the land less often than daily. This zone

WVithin the irregularly flooded high salt marsh portions of the study area, the
following cover or dominance types have been delineated:

5P

SAS:

IF:

NV

These are areas of the high marsh vhere £. patens clearly comprises a
major proportion of the vegetative cover, such that it iz considered
to dominate the area. This dominance type is by far the most
extensive within the high marsh portions of the project areas. In
some of the study area wvetlands, however, co-dominates do occur within
this cover type; the most common associates are Distichlis spicata
(spikegrass) and Juncus gerardi (black rush).

These are portions of the irregularly flooded salt marsh where the
short form of 5. alterniflora is dominant. For the purposes of this
report, such areas are where the cordgrass is predominantly less than
Im vall., In the project area wetlands this community is dominated by
cordgrass which is, typically, less than 30em in height. Bowvever,
since covertype mapping was conducted in June, when the short and
commonly recognized medium height forms (30 - B0cm) cannot yet be
differentiated, all areas that were dominatved by irregularly flooded
cordgrass were designated as the short form. Such areas are typically
associated with slightly lower elevations than the 5. patens dominance
type, and where surface drainage is impeded; in the project area
wetlands, this community is commonly Eound lining the banks of
mosquito ditches which bisect the high marsh. This community-type has
been associated with higher interstitial salinities and more reduced
s0il conditvions than regularly flooded zones of S. altern:
1986; Neiring and Warren 1980; Nixon 1982).

Iva frut - (marsh elder or high-tide bush) is a woody shrub,
normally 1.0 - 1.5m tall, most often found at the highest elevations
of the salt marsh edges or on spoll mounds along mosquito ditches.
This community-type is restricted to the marsh/upland edge in all of
the project areas wetlands except for wetland site 1, where extensive
Iva dominant communities occur mixed within more typical high marsh
EHHmunitiasw and at wvetland site 3 where a sparse stand occurs within
a §. pat dominant community.

One non-vegetated area wvags delineated within the project area wetlands
which, until recently, was occupied by auto salvage. No vegetation
colonized this area during the period encompassed by this

investigation.



In addition vo the true salt marsh habicats of the irregularly flooded zone,
some units delineated are comprised of non-halophytes which are subject to tidal
inundation on an irregular basis., These areas tes

6.1.1.46 Sesgonally FPlooded Freshwater Habitats

Occasionally bordering the wetlands which were irregularly flooded by ridal
waters are freshwater wetland habitars dominated by herbacecus or woody
vegetation. These areas are classified as wet meadow (WM) where the vegetation
is predominantly herbaceous, shrub swamp (58) where the vegetation is
predominantly woody and less thanm 20 fr. tall, and wooded swamp (WS) where it is
taller than 20 f£r.

6.1.2 Vegetation Zonation Within Bach Wetland

Table 6.2 presents the acreages of the various community cover-types for the 6
wvetland sites which were characterized during this study. The cover-itype

compasition for each wetland is briefly described below.

1 (38.1 acres): Situated on the east side of the Acushnet River

ry north of the Coggeshall Streetv Bridge, site 1 is nearly 7/8 of mile
in length and 600 f£r. wide at lts widest point (Figure 6-1). This site ig
dominated by two covertypes, 5. patens, and Iva frutescens, which cover BOX of
the vegetated wvetland (Figure 6-2). These communities oceur in larcge, near
monotypic stands, and as a result, zonstion is distinct. The high marsh
cover-type, $. patens, covers 48F of the vegetated wetland and occurs in large
patches throughout the lnterior of this site; Distichlis spicats is often
co-dominant in this communicy. Iva frut 15 oceurs in broad bands within or
adjacent to high marsh grass communities and covers 32¥ of the vegetated
wetland, Diversity and density of understory plants in this community are low
due to the height and shading effect of the Iva. The tall form of §.
alte lora covers 18% of the vegetated wetland and growvs in a narreow (<50m) B
YILG The entire marsh/river border. In this low marsh zone, &
lora grows in pure stands.

dominance of the §. pat and Iva 15, neither of which
typically grow in areas innumdated daily by tidal waters. Parallel, evenly
gpaced mesqulto ditches oceurring at intervals of 200 fv. increase the drainage
rate of tidal water, reducing salinity levels and hydroperiod; freshwater
run-off from upland areas can penetrate throughout this relatively narrow
wvetland thereby reducing interstitial salinity levels; high marsh communities
have colonized areas of the wetland that have been raised slightly by £illing,
increasing the total area of high marsh.

es): The only site situated ourtgide of the New Bedford
rane Dike and sxposed to Buzzards Bay, site 2 lies of New Bedford
Harbor and Fort Phoenix State Reservation in Fairhaven (Figure 6-1). Although
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seasonally flooded freshwater habitats are contiguous with the estuarine
wetlands on the porth and sast sides, estyarine wevlands comprise 70,8 acres of
the total area (Figure 6-3). Due to the wvidespread distribution of tidal creeks
and mosquite ditches at site 2, which carry tidal water throughout the marsh,
zonation patterns are complex. Cover types are patchily distributed and, with
exception of the regularly flooded low marsh zone, high marsh communities
co-dominated and often contain a variety of species.

The estuarine wetland at site 2 is dominated (55X) by the high marsh covertype,
$. patens. Pure stands of tall 5. alterniflora cover 3% of the vegetated

wetland and occur along the marsh/b A mixture of the tall and short
forms of S. &l iE.

) rerniflora occur in approwimately Im  wide strips adjacent to
tidal creeks and mosgquite ditehes. The short form alse occurs in the
irregularly flooded high marsh adjacent te more typical high marsh communities
(e.g., & patens, D. gpicata). Stands of Phragmites australis, which are

limived to the marsh/upland edge in the main section of the wetland, but
o

dominate the wetland sections north of the floodgate, cover 238 of the vegetated
wetland.

I 3 (7.1 acres): Situated in a cove on the east side of the Acushnet
River Estuary betweesn wetland sice 1 and the Wood Street Bridge (Figure 6-1), a
i s site, but community size is limited by the

rland Sit

variety of species occur at th
rrow width and small size of the wetland. Tall §. alterniflora, 5. patens
high marsh communities, and Phragmites stands are the dominant cover-types, all

o

occupying 30% of the vegetated wetland. & sparse stand of Iva frutescens, §,
pat . and forbs such as aAster tenufolia (salt marsh aster) covers 6% of the
8§ area (Figure 6-&).

S b (9.5 acres): Situated on the east side of the Acushnet River
gouth of route 193 (Figure 6-1), this site bas been altered

now covers 4% of the wetland (Figure
lova covering 9% lineg the edge of the

and §. patens covering 2X occur in

S N
considerably and as a result, Ph
653, & narrow band of tall S.

[

wetland. Short §. alternifle
small patches.

W d Site 5 (3.5 acres): This site ds located across from site 1 on the west
banik of the Acushnet River Estuary (Figure 6-1). Steep banks support only a
wrrov band of tall 5. alt ing 68% of the wetland, $. patens
covering 26%, and small patches it (Figure 6-6), 0ld
foundations and various types of both the regularly and

irregularly flooded zones.

and Site 9 (1.7 acres): The smallest of the project area wetlands in this

e 9 oceurs as a pocket marsh on the east side of the Acushnet River
Estuary just south of wetrland site 4 (Figure 6-1). This site is dominated (53X
by $. pal (Figure 6~7). A small patech of tall 8. alterniflora occcurs on the

gravel b and patches of Iva and Phragmites occeur at the marsh/upland edge.

srudy, sit
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6.2 VEGETATION PRODUCTIVITY

6.2.1 Indirect Indices of Productivity

B.2.0.01 Methods

In order to assess produccivity and charvacterize the composition of plant
communities of the projest area wetlands, indirect indices of vegetation
productivity were measured for wetland sites 1, 2, 3, 5, and 9 between 20 July
and 31 August 1987, Vegetation was sampled along evenly spaced (100m intervals)
transects established perpendicular to the river and randomly at each site. One
ey (150) sample plots were distributed proportionacely among the

hundred and £i1f
5 sites according te the size of esch wetland. ALl communities bisected by
trangsects wvere sampled at least once; commynities which were bisected for more
than 50 fr. were sampled twice. Sample lm™ plots within communities were
established randomly. Percent cover and height were measured for all species
encountered which covered greater than 3% of each plot. ,In addition, mean stem
density was measured for all species occurring in a 0.1le“ (0.2 m x 0.5 m)

a
sub-plot located in the northeast corner of the main plot.

G.2.1.2 Resultsy

Tables 6.3 through 6.7 present the results of the vegetation sampling for each
wetland site; percent cover, height and stenm dengity and the standsard error of
the mean are glven for each. In addition, the frequency with which a species
oceurs at each site as well as the distribution of each species relative to all
species encountered is given. Since the sampling methodology was community
biased. (sanple plots were based on community changes rather than by regular
interval or vandom designation) measures of percent cover, mean hefght, and mean
stem density charscterize the composition of the comsunitcies In which the
species were found rvather than characteristics of all marsh vegetation
ineclusive, Brief descriptions of the compositional characteristics of the
species which make up the salt marsh communlties are given below.

6.2.1.3 Wetland Site 1

Sixty-three (63) sample plots wvere distributed among 10 transects in the salt
marsh habitvatg at site 1 (Plgure 6-8). Sample-plot data for this site corvespond
well with the data obtained from the cover-type mapping. Analysis of
sample-plot data reflects a marsh dominaved by the high marsh grasses 3.
patens, which oceurred in 30.8% of the plots, and D. spicata which oceurred in
49,28 of the plots (Table 6.3). For plots in which it occurred, the mean "
percent cover of §. patens was 77.6 and the mean stem density 259.1 stems/0.1lm".
The percent cover of D. 5 @, with a mean of 34.4%, varled considerably; mean
stem cdensity for plots in h this species occurred was 72.8 stems/0.1ln". Iva
frut wag the third most abundant species at this sice, cccurring in 28.6%
]

of the res mean stem density in this community was 28.6 stemss/0.1lm". Table
6.3 presents complete results of the sample-plot meagures. )
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b.2.1.4 Wetland Site 2

Fifry-one (51 plots were distributed among the 6 transects which were
established in the estuarine wetlands at site 2 (Figure 6-9). Seventeen (17)
species were encountered during sampling efforts, which was the highest number
of speci recorded in all of the project areas. Spartina patens had the
highest (31%) frequency of occurrence; the mean percent cover in §..patens
communities was 63.9 and the mean stem density was 244.4 stems/(,] “
Distichlis spicata, which occurred in 47X of the plots, was often co-dominag:t
in the high marsh communities and had a mean stem dengity of 59.5 stems/0.1n",
Five (5) species occurred in more than 208 of the plots at this site

comnunity composition fairly complex. The short form of 5. alt '
occurring in 43.1% of the plots, had the highest gean percent cover (V9.3%) and
a relatively high stem densicy of 91.4 stems/0.im". Limmonium nashii (seaside

lavender) oceurred in 23.5% of the plots and had a typically low percent cover
of 17%. Juncus gerardi oceurred in 21.64 of the plots and had a mean percent
cover of 62.8%; although stem densities for this species varied considerably,
the mean stem density for plots in which this speci occurred was 264

ms /0. 1m™, The tall form of §. alternit - occurred in only 7.8% of the
plots, but had the highest mean percent r (80X). Table 6.4 presents
complete results of the sample-plot data collected at this site,

"

6.2.1.5 Wetland Site 3

Fifteen (15) sample plots were distributed among 4 transects at this site

(Figure 6-10). Tall §. lora (mean height = 126.7cm) cccurred in 53.3
of the plets and was the sole inhabitant of the low marsh zone. For plots

which this species uccmgrmd the mean percent cover was 94.3 and mean stem
density 31.1 stems/C.1lm™, High marsh communities were co-dominated by up to 5
ies, & complexity in community composition that could not be delineated in

the cover-type mapping. Juncus gerardl occurred in 40X of the plots; its mean

o
-3

percent cover was 66.7 and mean stem density 22.7 stems/0.1m". Solidage
(seaside goldenrod) also ococurred in 40X of the plots, but had an
|nmi‘UMi]maummnt cover (26X%) amM.sﬂ&m1mhwmﬂhnr1(7:5hmms/0¢1m‘). Distichli
aoand Iva frutescens both oceurred inm 33,30 of the plots.  Spa

whi eh rred in 20% of the plogs had a relatively high perc cover
7o) and stem density (274.3 stems/0.1lm“). See table 6.5 for complete results
of sample-plot data. :

4 3

6.2.1.6 Wetland Site 3
Twelve (12) sample-plots were distributed among 9 transects along the narrow

wvetland band at site 5 (Figure 6-11). Tall §&. alterniflora dominates this low
marsh wetland and occurred inm 83,30 of the sample The §. lora

plots. .
at this site wag the densest (mean percent cover = 9%6.3; mean stem density =
32.3 stems/0.1m") and tallest (mean height = 150cm) found in all of the project

areas. The

four other species encountered in the sample plots, which included
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Iva frutescens, Elvmus virginicus (seaside rye), Atriplex patula (orach), and
Salicornia europaea (glasswort), all occurred in only 8.3% of the plots.

Sampie-plot results substantiate the cover-types delineated for this wetland.

See Table 6.6 for complete results of sample-plet data.

H.2.1.7 Wetland Site 9

Two (1) transects and 14 sample-plots were established at this site in order to
characterize the composition of vegetation communities (Figure 6-12). This gite
is predominantly high marsh; the three most frequently encountered species were
O. spicata, §. patens, and J. gerardi. Distichlis spicata cccurred in the
greatest number of plots (30%), but had a,relatively lov mean percent cover
(60.7%) and stem density (76.1 stems/0.1lm") when compared to Spartina patens,
which occurred in 42.8% of the sample-plots and had a mean percent cover of
66.7% and mean stem density of 237.8 st@ms/Omlm‘, and Juncus perardi, which
occurred in 21.4% of the plots and had the highest percent cover (86.7) and stem
d stems/0.1m“) of all species encountered at this site. Iva

fr which lines the marsh/upland edge, occurred in 21.4% of the plots
and hac mean percent cover of 27.5. Table 6.7 gives complete results of the

sample-plot data for this site.

6.2.1  Above-Ground Primary Prodactivity

6.2.2.1 Methods

Above-ground primary productivity was measured at wetland sites 1, 2, 5 and 9
during September 1987 by collecting all above-ground vegetation within 0.1 m*
plots., Three (3) samples were taken in all of the major estuarine wetland
vegetation communites mapped at the wetland sites: 12 samples were talen from
four communities at sites 1, and 2; nine samples were taken from three
communities at site 9; and three samples were taken from one community at site §

for a total of 36 samples collected from the four wetlands. A1l vegetation was

cut to within 1" of the substrate. Ten (10) percent of each sample was dried at
T P - ' < o P

1057 ¢ for 48 hours to determine dry weight.

6.2.2.2 Results

Estimates of net marsh productivity derived solely from above-ground plant

harvesting are known to underestimate the total energy within & marsh system
(Nixon 1982 T
all contribute

to loss of biomass, and research has shown that more than half of
all 8. alterni a biomass is found in below-ground roots and rhizomes (Teal
1986), "However, net above-ground preductivity values Ffor $. alterniflor
been correlated with below-ground production (Nixen 1982:; Teal 1986) providing
comparative data for studies in which only above-ground data has been collected.
Teal (1986) reports ratios of above/below - ground productivity in Massachusetts
for stands of tall 5. Lo and 8.3 for stands of short §.

iflora. Nixon (1982} repor ratio of 4.0 for high marsh communities in
tts marsh.

)Y
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Table 6.8 gives the estimates of above-ground primary productivity for the
project areas in which this data wvas collected and comparison vmln@5 from other
studies conducted in southern New England. Values for tvall §. terniflora
ﬁmrreﬂpnnﬂ ww]l wvith both data from Teal (1986) and with the 1 ]
data co. in this study. In the four project areas where qup]@ of tall
S.oalt mnli}ora were Mn]]@rlwdu above-ground primgry productivity values ranged
from 1C dry V.S fyro (site 1) to IUUU“g thnf"w ﬁanefn). In comparison,
Teal (1986) reports a value of 1320 g dw/m“/yr for tall §. lora
communities in the reat Sippewis marsh in Falmouth, MA. he high
productivity value rotall 8. alterniflora at site 5 can be expected based on
the height and density values obtain in the collection of indirect indices
data (see Table 6.4). These values may be due, in part, te the high degree of
tidal flushing this community red (Teal 1986); tall &, alterniflora at site
S occurs in a very narrow (< Sm) hand 4lnng steep banks which are completely
flooded and exposed twice daily, thus facilitating constant nutrient exchange
and oxidation of soils.

On the,high marsh productivity VﬂlM@S for §. communities ranged from 935

¢

g dw/m“/yr (site 2) to 1040 g ﬂme /yr (site §). 1In comparison, Nixon (1982)
r@purt” a value of 1100 g dw/m™/yr for a Massachus @'La marsh, and g value of 430
rodw/mT/yr for a Rhode Island marsh (Table 6.8)., Using the ratics given Teal
(19&6) for belov-ground productivity of §. alterniflora communities, and that
given by Nixon (1982) for below-ground producti high marsh communities,
@q1L@&t< of total marsh pr ﬁduw“mvi|y for those rﬁmmumit ] : Erom 23557 g

dw/m*/yr (site 1) to 4500 g dw/m”° Ayr site 5) for all b. Lora
communities, and from 2874 g dw/m*/yr (site 2) to
high marsh rummunxtn@s (includes $. patens, short

marsh mix communit 115!‘5;

for

6.3 DISCUSSION

JThe salt marsh communities within the project area are quite typical of salt
marshes along the southern New England st. The plant species composition of
the vegetated mmxﬁhe (Tmblwm H-3 to 6n7) re representative of those found in
the region, as I enced in the community profiles of the regularly flooded
marshes (Teal 1986) and hjmh salt marshes (Nixon 1982) of New England. The most
unusual feature with respect to vegetative composition is the relative abundance
of Iva frut ens throughout much of wetland 1; this is probably related to the
hydreloglc regime which has developed along this stretch subsequent to the
ingtallation of the hurricane barrier.

'II i;; [

There are no obvious indications of damage or st to salt marsh macrophytes
which might be related to chemical contamination. There are no signs of

abnormal rates of plant mortality or stress as might be reflected in chlorosis
or other color or morphological aberrations. The above-ground standing crop
data (Table 6-8) that vascular plant productivity of the marshes is well

within the range of reported values for other salt marshes in southern New
England. ‘
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The highest biomass of herbaceous vegetation was recorded for tall 5
alterniflora in the regularly flooded zone of wetland 5; this wetland is
sively close to a principal source of contamination, yet no indication of
reductions in plant productivity are observed as a result of this proximicy.

ina

il

PSR S N = h

There is little available data on what levels of contaminants such as heavy
metals or PCBs are damaging to salt marshes (Teal 1986). Existing studies are
limited to examining the effects of long-tverm (12 years) experimental
application of sewvage sludge containing heavy metals at levels nine times higher
than those normally used in upland sludge disposal (Giblin 1982), or the impacts
from a major oil spill on a marsh in Buzzards Bay (Hampson and Moul 1978).
While the latter found reductions in biomass, height and dengity of vegetation,
the former research has revealed no indication that the marsh ecosystem has been
damaged by the long-term sewvage sludge application, and ne clearly detrimental
effects of the sludge on marsh plants were demonstrated in spite of the heavy
metals in the sludge (Teal 1986). Observable e ers of elevaved metal
concentrations in the New Bedford marshes would not be expected given these
findings. Since PCBs are not known to accumulate in Spartina tissues, it may
not be surprising that no vigible impacts to the vegetation of the New Bedford
salt marshes are evident.

[
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.00 SALT MARSH INSECTS
7.1 FIELD OBSERVATIONS

Incidental observations of insects in the project area wetlands were recorded
while performing other study tasks., Due to the greater effort inveolved in
performing project tasks at wetland gites 1 and 2 the majority of insect
observations vere taken from these wetlands.

The most common insects found in all of the salt marsh habitars include the
salt marsh mosquite (Aedes solicitans) and the green-~headed £ly (Chloropidae).
The salt marsh mosquito was observed from early June though mid September,
with population eruptions occurring within a few days of heavy rains or
flooding of the marsh by spring tides. The pgreen-headed £ly was not observed
antil mid July and was most prevalent at site 2. Other insects commonly
observed on the high marsh include crickets, grasshopers, and praying mantids.
Spiders, mainly jumping spiders and wolf spiders, were alse commonly observed
in the high marsh habitats.

g

Additional insect oceurrences reported by S5ES
wetlands include katydids (Tettigoniidae), o
mantids (Tenodera aridifolia) and mirids (Miridae).

CEd




8.0 WILDLIPE
B.1  AVIFAUNA

8.1.1 Cengus Methodology

To document the abundance and diversity of birds resident during the breeding
season, surveys were conducted at the Acushnet River Estuary (wetland site 1)
and Pope Beach (wetland site 2) (Figure 6-1) on 10 dates between 9 June 1987
and 20 July 1987. All surveys were begun within 1 hour after sunrise, a
period of increased activity (e.g. singing, ragling) especially among
terrestrial, territvorial birds.

Three habitarts were censused at each sive, tidal open water, salt marsh and
salt marsh/upland edge. Only bi observed using the habivat being surveyed
vere included in the analysis; use included foraging, resting, preening, and
courtghip display.

ALl contirmed and suspected breeding species were noted; breeding status was
confirmed by finding a nest, or observing one or more of the followlng
behaviors: copulation, parent with food in bill, and parent feeding newly

fledged young.

ible sources of varviability, surveys were not conducted during
when the marsh was not easily accessible. Both sives 1
flight path of the New Be vd Alrport, and low Elying

To aveid pos
radn or flood tid
and 2 were in the
alreraft.

@

P s

At the Acushnet River Estuary (wetland site 1), survevs of the open water
habitat were conducted from two points on the edge of the salt marsh (Figure
8-2)., These points offered unobstructed views of the survey ares which
included all tidal open water, modflat, and shore habltats between the
Coggesshall and Wood street bridges; the tidal creek extending inte wetland 3
was not surveyed. Blrds were enumerated in the open water habitat by scanning
pre-established segments of the svudy area and recording individuals and/or
groups as encountered.

The area encompassed in the open water surveys of Pope Beach (wetland site 2)
include the shoreline extending east from Pope Beach to Silver Shell Beach,
swinging out into Buzzards Bay to Little BEgg Island, and then te the eastern
end of Fort Pheoenix State Reservation (Figure 8-3). All tidal open water,
mudflat, and shore habitats were surveyed from the parking lot at Pope Beach
with the aid of a 20 x 60 spotting scope (Figure 8-3).

8.1.2 Transect Methodology and Location

The salt marsh and marsh/upland edge habitats were censused using the
variable-strip method, Emlen (1971), whereby an observer walks an established
trail (transect) and records all individual birds observed and the distance,
parpendicular to the transect, at which individual birds were first detected.

LR
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Near complete detection of all birds within the basal strip (the firsgt 15m on
of the transect) is assumed. A ratio is derived from the

of the total number of a species observed within the basal strip to
that observed outside the basal strip, and ig used vo extrapolate the dengity
es for a given area.

both sides
propeortion

of a speci

The positioning of the salt marsh and marsh/upland edge transects follows

e used

thos

transect was establ
disturbed portion of the marsh is dominated by Phra
value in terms of habitat/species comparison with g

by &

Transects were

ES (1987) (Figures 8-2, 8-4), except at site 2 where no

shed on the north side of the hurricane dike. This highly
gmites, and offered little
ite 1.

staked at 100m intervals, allowing the ohserver to concentrate
on detecting birds, rather than on trying toe follow the same path traversed in
previcous census efforts.

At site 1, a continuous transect of 800m was established on the salt margh,
and a 900m transect, splic in 2 sections, was established in the marsh/upland
edge (Figure B-4). At site 2, an B800m transect was established in three

sections o

n the salt marsh, and a !

800m in len

t gth was

gle tra

established on the marsh/upland edge (Figure 8-4).

8.1.3 Avian Usage within each Wetland by Habitat Type

B8.1.3.1 Open Water Habitcat

Differences in several aspects of the open water habitats at wetland sites 1
ant careful interpretation of the open water counts. The gize and
exposure of both sites differ markedly, with site 1 abutting protected,

relatively shallow estuary, wvhereas site 2 abuts deep water marine habitats

and 2 warr

lying out
virtually
mud flats
which are
fisheries

re.

side the I

tidal flats are

ane barrier. Int

1 Bedford hureid

absent at site 2, whereas at site 1 there is an extensive area of

Just
@RPOS
traf

-1!
south of the Wood Street bridge and adjacent to wetland sitve 3,
ed during most low tides. Wetland site 2 is adjacent to
ic of New Bedford and Fairhaven; the development patterns along

its shoreline vary from dense regsidential developments te relatively

undeveloped beach, salt marsh, and forest. The eastern shoreline of
dominated by salt margh and shr

site 1 i@

wetland
S Lern

whereas its

ub communitd

side is heavily industrialized.

Accurate com par ison

requires a combinati

difference

denstities

of use by species and groups at these dissimilar sites
on of quantitative measures and knowvledge of how site

L&

s might affect bird use. Thus, in addition to presenting avian

at each site, the total number of a species observed, and the

frequency in which a species ocourred at each site are also given (Table 8.1).

A total of

site 1, for a
site 2, for a total density of 12.8 birds/100 acres (Table 8.1). Five species
were common (observed

16 species
total density of 13.0 birds/100acres, and 24 species at wetland

a5 was observed in the tidal open water habitat at wetland

2300 of the time) to both sites including: Herring

|

- 143~



4‘::" [ ) . A
SAT s K / ; .
N
SAT e | . k
o | ! -
"TH ) [Py e x ) g (3}
: | SUBSTATION -
. Lo b b
vl |
[
o]
L)
Yo}

’Iimi‘ |

[+

" " IF

!r HL ~.U

-------

LN WSO

-----
lillll!lllll ppapenrt
s

] £

E ® W4VE

v SAT
!:!-I o
EEE agmansn s 1 "
z
2 &/
& NG T P et MARSH / UPLAND
R O R = e =/ EDGE THANSECT
- N
w? (%] l 1
SALT MARSH - s hY \ \ \
TRANSECT [/ sp . ‘lmumwmnmx

4 /
!
il i'n M

l'\
RN
>\

)
l'l I"

SAT - ’ ........... i!J
,4
‘ (;..4 "

'n l

['..,..

M pem \
b, m, "
‘ Youn -...'l -..‘,'. "l‘

" P “\ '

)|

oo

A P e
e
o ™ .---79- ------------

,J!l‘ ‘I.i :
".‘ I"’:"II !‘ : pnsnnar ™
pm—_— 1 "ff" NESTE: SEE TABLE

8.1 FO

w0 Ml oPEN WATER GOUNT
e CENSUS PLATEGRM

B LEGEND

---------

\ P
---------

SCALE:
17 461

ACUSHNET RIVER ESTUARY
NEW BEDFORD MAREBCGR
SUPERFUND PROJECT

LOCATION OF AVIAN CENSUS
TRANSECTS AND QOPEN WATER

FIgEN

JHE B4

by
COUNT PLATEFQRMS AT
WETLAND STUDY AREMA NO. |

JANUARY 1968 FILE Mo, NEGIV-

==

il

s R i

-l by




......._.,.----........
o \
v / \
"; r,l' | ...-..---..,~ ~§~.~
5; ‘1.. W ' .\. ‘ ‘ ) _‘,-------""'-'
\ b aor0E
\ \ .‘ I.-..." -
% \ ", g
ii o \ \VAVIWS / \
b \ ]; \r A \
\ Tfé) \ — J .-:;v' Ve S \.\
E§ pie ‘ We g~ o _,n' ,,.....--- , \
i [ et .;-""::::"--‘ ﬂ"':" ’!"’ s ~
i 5 e e pennans™ \
H ., o o o o \.
\! (T " »
t -
h! L —
l\ "w.\
o ",'; A ‘ ~|
. e h‘~ \ ‘\ \\ o ., \\i\
,;.:;::::- nmtu, \ ' N\ v ' ’,;' Vo, -......--- \
o ‘ l....‘ i. ..---::J; ::‘__ ) "’,.4:":::,..' . _.:' o SF ; L. o Sy -:..__... o - \~\
\posseen, . .\ S Yy l':"’ |F:I|'{ o o o w " f.i n N\
N W, y T e ”;;".,v: v g '{ py W \
NN e by ey ,'I’,‘!' 4 p y Wa ] '--..""' .l '.'-" g \,
SO B o 0 ( ) ‘
‘ ~, ’\~ \ “\.. . ,1::,145'35 \ ',!I . G\,N\ ’nn.. -..----. ‘
| 4 \ .
i = 1} ‘!--" u"’,u" -""!" nam i‘ w \ W\ { ) . ‘ (e - .
W ! = | VN G\ r AN “5"‘,& ‘~~- “--" \ 'iu | /MARSH | UPLAND
NN e W A SN ‘\\ \h, § % 2\ '\ W [ EDGE TRANSECT
‘ L oy ) v \, \ N \ [ A 3 P 4 '
I ,i'l \u..,.-!\ ,!":::" ,u"” ‘i\..\.§\~ i“’ o Ay ~\ ~\ ~ ’i' qi \ \ ! 4‘.. 1‘111 ‘ ‘.llF .. !..
M o ) N /[ %\ V\ AR 1‘ ‘5\1:. ‘
A i BH b RNRY, AN
\\\~ "’,ﬁ::,44",,ﬁ' '; ‘ Vgt e, \l l'l '~ 7:;..5:---I|- !--"" \\‘~~ '\‘ \ o :: IlF:’ ... \ -
\."”,1::.’:::',41’ I|i'::: \~..\‘:~. v - W ~ . ;.-...---.~ 13\!~ ~~ \ [ N |'::... P -
VN A N e N N I
P ) E) N AN U N \
e N | s - ) — ‘ ‘ ." / 4 '\ N U Y
: ,!l E. & \ \ :Ei;.i‘ 4 e .I... i...- ‘ W, \, :’I:I‘ . ',.---... |.~. '1 S— --‘,l \~~
A AN e\ IS M 5 / SaT = 0N \ N oy [ gg
e g u-""“.'\ oo -"!‘l' m-!'. ‘ E”:' nl-:::: .. r- ..'.“- ‘ l.’ ‘n I\F-’... .‘"" .’: \ \" \ !\ .... ...... !n‘ e naasH !i-.--"'
u""”' s~ EN \ ,pl-u-u s | “ . .."'- \ "”‘ .' ‘ ‘. renamyuunst ™ ~
’r .\ " e ™ --..__‘ » .~ !..... .',,.._. !. ---.' --- \‘ ";‘l:l --......inlq ’4' "I1"L ‘~~'| \‘. l.. !i~
J ‘ ‘ " l " ", ‘~..."n . i , ‘\'i "y ..i “, We
y, ‘ \ ' n“ o, \ r-l""~ ""\ ;Pl‘. .~| \*‘\ .. ae, p
— i “'\\. o~ \ Mok, NN L) o\
=.\ @ WL ‘ AR 'i T W | Y, b N,
n" .’“‘I\ v A .‘\ ..‘. ‘1 ";I...'l:...il. “ i:..l;\. \:;; \b “..\"" ~\
“ - \ gl o Yy, N, LI WL :”\ \ D— "
. ' r ( ~ .lb--- ........ ‘i - ' \‘::I..‘ ::.,;'E:n‘~.in.... .'t:!;;;\!.‘ti:;!.. ",‘ ||... \ \\~. )
\'\”5.» ’ ‘ \ o ..-------........,J o ..., --n n. R '--... ~-... Ll N R l.-... |~ '\"l
R | ™ W) NPH
™ } ......““____.' RN n.\’: AW, [ 4
" u Y " Wy s W el
. P T ], - 1[ ‘ GAL T MARS N --‘~ \ X IIF ~:,~.:~a 3 b :’,;;‘Esfl‘ k
N o SF ey TRANSEC \ s ..,,,.-;i ~
\w'"' !!‘ 4!/4!"’ .\ ., } l._‘:ﬂ:‘ PH
g o /
N e / "-~......................:;1 “hal 15’ ::~. :'::. ol
--" ‘[........ [ " ."‘-.. .::'ii
| /
; / f BUZZARDE BAY
,.n-'}l !" ‘ f
g '“.’- g PL ‘
" ,.-;-""' ,l' ‘ r
ol / r’ -"" J
" ‘h !l "" ‘
/ . LT ‘! '
( PH )‘., AT /
\. P ,i
."-....--.-t" 1h __.t‘ v
v NOTE: SEE TABLE 6.1 FOR LEGEND
TN | FIGURE 6-5
{ |I|!I| :! ACUSHNET RIVER ESTUARY LOCATION OF AVIAN CENSUS
N NEW BEDFORD HARBOR TRANSECT AT WETLAND R
SUPERFUND PRQJECT STUDY AREA NO. 2 i ““Iill’
SOALE: ‘IIIII ||| Ili
b gy ine
1o 400 JANUARY 1988 FILE No. NEGIV-1 e i
-4 G




Table 8.1. Total Counts (no.) and Percent Freguency of Ocourrence
(%) of Birds Observed Within Open Water and Mud/sandflat
Habitats Censused betwveen 9 June and 20 July 1987.
Acushnet River Estuary Pope Beach
Site 1 Site 2

Spec ne, ne.

Horned Grebe - - 7
Double-crested Cormorant 7 60 184 100
Great Blue Hevon - - 3 10
Green-backed Heron - - 3 30

Black—crowned NMight Heron 2 20

Great BEgret 2 20
Snowy Egret 3 30 1 50

American Black Duck 3 20 12 40
Mallard Duck 60 33 70
Mute Swan 13 &0

Osprey - o ) 10
American Restrel - - 1 10
Killdeer 1 10 14 60
Lesser Yellowlegs - - 1 - 10
Greater Yellowlegs - - 1 10
Spotred Sandpiper - - f 30
Peep sp. - - 3 10
Herrving Gull 134 100 412 90
Great Black-baclked Gull 31 90 Y aC
Ring-billed Gull 5 30 10 30

Laughing Gull - - 1 10

Gull sp. & 20 57 50
Least Tern 2 10

Common Tern - - 13 80
Rock Dove 15 &0 55 70

Mourning Dove 2 10 1 10

= 14 b=



Table &.1. Birds Observed Within prm Water and Mud/sandflat
Habitats Censused | en 9 June and 20 July 1987,
Acushnet River Estuary Pope Beach
Site 1 Site 2

Species no. b4 no, 4

American Crow 1 10 14 60
Buropean Starling 1 10 & 30

Common Grackle - - & 20

Total: Birds Enumerated At B&S
Species 16 24
Density 13.0/40 ha 12,8740 ha

{100 acres) {100 acres)

|’»7



Gull, Double-crested Cormorant, Mallard Duck, Great Black-backed Gull and Rock
Dove. Four species were unique to site 1 and these included: Mute Swan,
Black-crowned Night Heron, Great Egret, and Least Tern. The Least Tern is a
species of special concern of the Massachusetts Natural Heritage Program,

This species nests primarily on mainland beaches in variable sized colonies
and feeds on minnows in shallow water. Observed on one occasion during the
study period, Least Terns were observed incidentally foraging in the waters
adjacent to wetland site 1 throughout August and early September.

Twelve species were unigue to wetland site ¥ including: Horned Grebe, Great
Blue Heron, een-backed Heron, Lesser Yellowlegs, Spotted Sandpiper, peep sp.
(one or more of the small calidrid sandpipers including the Least and
Semi-palmated Sandpipers), Laughing Gull, Common Tern, Common Grackle, Osprey,
and American Kestrel. Both the Osprey and Common Tern are special concern
species of

the Massachusetts Natural Heritage Program.

Wetland gites 1 and 2 received the greatest use by gulls. OFf this group, the
Herring Gull was the most abundant and most frequently observed. The greater
pumber of Herrving Gulls observed at site 2 reflects the greater size of the
study area as well as its prowimity to fisheries tra€€ic; gulls often were
observed following Fishing vessels at site 2. Although this group wasg
frequently observed, greater abundance may be expected at both sites in the
fall/winter (5ES 1987) when post-breeding gulls come inshore. Although not
abundant during the study period, Common Terns were observed frequently at

'y and were observed incidentally throughout Aum at sites 1 and 2.

site 7

Shorebird numbers were low and reflect trends observed throughout the region
(Lloyd Center 1986) during this part of the vear when the vast majority of
shorebirds are on their breeding ground to the north. Except for the
Killdeer, a confirmed breeder at site 2, and Spotted Sandpiper, a suspected
breeder at site 2, the few shorebirds observed were recorded at site 2 near
the end of the census period and probably represented the first migrants of
the fall. These early migrants included the Lesser Yellowlegs, Greater

Yellowlegs, and peep sp. The Killdeer was the only shorebird observed at sitve
1 during the study period. However, an incidental sighting on 18 aAugust of 10
Greater Yellowlegs foraging on the exposed flacs adjacent to wetland site 3,

and subsequent incidental sightings throughout August and September of
Yellovlegs, Spotted Sandpipers, and peep sp., suggest that the tidal open
water habitat of the Acughnet River Estuary receive increased use by
shorebirds as fall migration progresses.

The Mallard Duck was common at wetland sites 1 and 2, and was a confirmed
breeder at site 235 10 juveniles (ca. 3 weaks old) with a hen Mallard were

rved in the open water at site 2 on 9 June. The American Black Duck was
legs common at both sites, but was a suspected breeder in the marsh at werland
site 3. Incidental sightings of up 25 yeded throughout

ce 25 Black Ducks were reco
August and September in the upper reaches of the 1 creek at wetland site 3.




Although net abundant, herons and egrets were observed throughout the study
period. The Snowy Egret was the most frequently observed wader at both sites.
idental sightings at site 1 throughout August and September show a much
iter abundance of this group, especially immature birds, in the

~breeding s which foraged in the shallow water adjacent to wetland
site 3.

other incidental sighting should be noted. On 9 July & Least Bittern was
rved foraging at the edge of a Phr community just north of the Wood
Bittern is currently listed as a

t bridge (wetland site 3). The Lea
ened species by the Mass, Natural Eeritage program.

The doves and passerines observed at both sites used the intertidal habitat

for foraging.

SES (1987) alsc censused the open water/mud flat habitats feom Tarklin Hill
Read to the estuary mouth during lave winter/early spring of 1985 and late
summer of 1986 (Table 8.2). Based on trends reported by the Lloyd Center
(198€) and SES (19687), the abundance of the various bird groups reported in
this study are within the expected range for this region during the
spring/summer. Although SES (1987) did not conduct surveys during June, data
for their April and May surveys show a decrease in the numbers of bird species
and densities as summer approaches, a trend confirmed in this study.

Heron, egret, and tern numbers at both sites were lower than those reported by
the Lloyd Center (1986). However, this is most likely due to the proximity of
the study areas under inmvestigation here, to breeding grounds. Both the
Common and Least Tern are known to breed in the Plymouth County region of
Buzzards Bay (east of the study sites) and to the west at Allens Pond (Lloyd
Center 1986). Furthermore, the broad, shallow lagoon, along with the
undeveloped and undisturbed shoreline characteristic of the Lloyd Cent
(198€) svudy site, offers favorable foraging and resting areas for long-legged
waders and terms, and nesting habivat for the latter group. This, alone, may
account for the overall greater abundance of these groups reported by the
Lloyd Center (1986).

r

Although species diversity was greater at site 2, densit between sites 1
and 2 were nearly equal. Differences in the abundance of certain species
betveen project area locations can be expected based on sive locations.
Vetland site 2 iz more centrally located with respect to nesting grounds of
colonial nesters such as terns and long-legged waders., Greater use of site 2
by these groups can be expected, as birds commuting to and from coastal
foraging areas are more likely to encounter wetland site 2 than wetland site
1. :

Trends observed at wetland site 1 in August and Seprember suggest that the
tidal open water habitat at this site become more important during fledgling
dispersion and migration, when terns and long-legged waders are not restricted
in their foraging range, and when shorebirds pass through the region on their
journey south.
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Table 8.2. RESULTS OF SES (1987)
Open Water/Mudflat Bird Cens
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la Goose e e
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Mallard vk
american Wigeon 23
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o
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Table 8.2 RESULTS OF SES (1987)

continued Open Water/Mudflat Bicd Censuses
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B.1.3.2 Salt Marsh Habltat

Table 8.3 presents specles densities recorded in the salt marsh habicats at
sites 1 and 2. Twelve (12) specles for a total density of 276 bircds/L00 acres
ware recorded in the salt wmarsh habitvat at sivte L. Bighteen (18) species for
a total density of 305.4 birds/100 acres were recorded in the salt marsh
habitat at site 2. The densities are within typically reported values for
gouthern New England salty marshes (Reinert and Kilpatrick 1986; Reinert et al
15815,

The American Black Duck was unique to site 1, and was suspected bresding in

the northern end of site 1. Seven (7) species were unique to site 2, however,
only 2, the Clapper Rall and Spotted Sandpiper, had densities greater than 1.9
birds/100 acres. The Clapper Rail was a confirmed nesting species at site 2

within a creekside stand of tall Spartina alterniflera in the southeast part

of the study area; an adult incubating 10 egps vas discovered on 16 June, and
both parents were observed near the nest with at least 2 young (1-2 days old)
on & July. The nest was placed in a stand of short (<éOcm) 3§
alterniflora dm from a mosquito ditch. The Spotted Sandpiper was suspected to
I equently obgserved on the exposed bottoms

be nesting at site 2, and was most fr

of mogquito ditches and tldal creeks.

The salt marsh habivat at sites 1 and I received the greatest use by
passerines (i.e. perching birds; sparrows, blackbirds, starling, ete.).
Passerine densities were very similar (231 birds/40 ha, site 1; 236.3 birdess0
ha, site 2y, but use of the salt marsh habitatr between sites dlffered
considerably. Salt marsh use at site | was dominated by blrds nesting in the
marsh/upland edge that commuted cout to the marsh to forage. This use was mogt
evident by Red-winged Blackbirds which were confirmed breeders in the
marsh/upland edge habitats and Song Sparrows which were confirmed nesting in

g, but only one salt marsh obligative - the Sharp-tailed Sparrow
orded at this site. The Sharp-tailed was a confirmed nesting specles
and had a density of 22.6 blrds/100 acres - low compared to site 2 which had a
Sharp-tall density of 143,00 bleds/100 acres. The greater diversity and more
highly interspersed nature of the cover types at site 2 may contribute to the
higher densities there,

At gite 2, salt marsh use was dominated by an obligative salt marsh nester,

the Sharp-tailed Sparrow (Table §.2). This gpecies was abundant and
diseributed throuwghout the marsh as it was found on all 3 sections of the salt
marsh transect. Red-winged Blackbirds, Europesn Starliogs, and Song Sparvows
esting in the marsh/upland edge habltats also commuted out to the marsh to

age, but to a lesser degree than recorded at site L.

r

Both sites 1 and 2 received drregular use by American Kestrels, and regular,
similar use by Mourning Doves and aerial insestivores (e.g. Chimney Swifts,
Barn Swallows, and Tree Swallows). Shorebirds observed at site 2 (Killdeer
and Spotvted Sandpiper) were resident and suspected breeders. Prior te the
beginning of census effores (May), Greater Yellowlegs and Black bellied
Plovers were observed on the marsh at sitve 2.

50w



Table B.3.

ing

hnet River
Site 1

Avuas

Flmih

American Restrel

American JMLk 1
Mourning Dove

Chimpey Swift

Barn Swallow
Tree Swvallow

American Crow

Buropean Starling
Red~winged Blackbird 1
Common Graclkle

Song Sparrow *l

Sharp-tailed Sparrow *1

Sparrow Sp. 1

Total: Species

Density

*  confirmed nesting

ol and oo

1 for suspec
1.5 was

individuals (Emlen

sities

Marsh

2eies Den
Salt

Estuary

103.6

LTE.0/40 ha

applied to compens

19710 .

(hirds/40 ha, 100 acres) of Birds
Habitat between 9 June and 20 July
1987,

Pope Beach

Sive 2

)

2. ].
1.4

7.5

Snowy Egret

American Kestrel
Clapper Rail =1
9.4 Killdeer
9.4
15,2

1.9

Spotted Sandpiper 1 4.3
Hmmﬁmdmm;IMmma 7.5
Chimney Swift
74.7 Barn Swallow
Tree Swallow
Crow

Lok American

26.0

22,6

2.8

Northern Mockingbird

Furopean Starling
Yellowthroat 0.9

1 29.8

Common
Red-winged Blackbird
Common Grackle b2
Browvn-headed Cowbird 0.9
1 0.3

143.0

Song Sparrow

Sharp-tailed Sparrow *1
12 18
305.4740 ha

(100 acr {100 acres)

correction factor of
nesting

rmed nest ll“l] Spec ies, a

ate for the inactivity of



Mumbers of species using salt marsh habitate reported by SES (1987) are
gimilar to those found in chis study, but bird densities reporrved by SES are
much lower (Table B.4) and reflect the timing of their censusing efforts,
wvhich vere begun a menth before most estuwarine breeding species arvive din this
region (Lloyd Center 1986). The trends recorded in the salt marsh habitar at
vetland sites 1 and 2 reflect differences in habitat features. Site 1 is
dominated by high marsh grasses (Spartina patens, Digtichlis spicata, Juncus
i) and the shrub Iva frutescens. The widegspread distvibution of these
it es in combination with Eew natural tidal creeks and steep-siced
mosgquite ditches leave the habltat largely unsuitvable for obligative nestving
marsh birds. However, Sharp-talled Sparvows and Song Sparrows do find nesting
gites on the marsh, and a feov Red-winged Blackbirds were suspeczted nesting on
the marsh., The narreow widcth of site 1 allows marsh/upland nesting species

easy access to foraging areas in the Spartina alterniflora habivat lining the
shore, and these sites also provide suitable foraging areas for the
Sharp-tailed Sparcov. #ccess to these estuarine foraging aveas wmay, in part,

allow for the relavively dense association of nesting species found in the
marsh/upland edge (see section 8.1.1.3).

The vegetation commuynitlies at site 2 ave much more heterogeneous providing
different habitats for foraginmg, nesting, and mating activities of marsh
nesting birds. This is most evident in the abundance of nesting Sharp-vailed
Sparrows and the Clapper Rail which find suirable nest cover in Spartina

a lora habitat, and foraging areas along sloped, partlally filled"
mosquito ditches and natural tidel creelks. Other suspected nesting species as
well ag birds nesting in the marsh/upland edge habitavs were also recorded
using these foraging areas.

Winter 1965 and fall 1986 observations of bird use at sites 1 and 2 were
conducted by SES (1987); results are provided in Table 6.5,

8.1.3.3 Marsh/Upland Bdge Babitat

The marsh/upland edge habitst at site 1 is dominated by Iva frut s and
Panicum virgatum on the marsh side, and by tall (>1.3m) shrubs m with
deciduoug and evergreen trees on the upland side. Shrub communities up te
Tim wide form a broad transition zone between the salt marsh and forested
upland habitat; thig transition zone supportecd the highest density of birds
1.0 birds/100 seres) found on any of the transects in vhis study.

Table 8.6 presents species densivies recorded in the marsh/upland edge habitan
at sites 1 and 2. Twenty-seven (217) species were recorded atv site 1. Five
(5) species wvere confirmed breeding with 17 additional species suspected
hreeding (Table E.6). The 5 dominant species at this site - Red-winged
Blackbird, Burepean Starling, Northern Mockingbird, Song Sparrow, and American
Robin - account for 66X of the total dengity of birds recorded in thisg
habitat; their relatively high densitvies reflect the hetverogeneivy of
vegetation communities in this transect, for the Red-winged Blackbird and Song
Sparrow are commonly found in wetland edge habitvats, whereas the European
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{(1987) Data on Saltmarsh Bird Densities (#/40 ha) recorded

during Barly Spring 19835 Transects

Table B.4.

Acushnet River Estuary ~ Pope Beach

Site 1 Slte 2

American Black Duck 1.4 Great Blue Heron 0.5
American Kestrel 0.3 American Black Duck 0.4
Killdeer 0.6 Mallard 0.5
Greater Yellowvlegs 0.9 American Kestrel 1.1
Mourning Dove 0.3 Killdeer 1.4

Tree Swallow 0.3 Greater Yellowlegs 0. b

- American Crow 1.7 Ring~-billed Gull 0.2
Savannah Sparrow 0.6 Herring Gull 1.4

Song Sparrowv 4,0 Mourning Dove 0.2

Sparrow sp. 0.3 American Crow 1.3

Common Grackle 0.6 Savannah Sparrow C.é

Eastern Meadowlark 0.6 Song Sparrow G, 3

e Northern Meockingbicd 0.2

Sparrov sp. 0.4

TOTAL: 13 species 12,2760 ha TOTAL: 15 species 12,9740 ha
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Table 8.5, Winter and Fall Bird

htings of Salt Marsh Habitat at the

Acushnet and Pope Beach Sites.

Great Blue Heron
Green-backed Heron

Black Duclk

Fed-tailed Hawk
Peregrine Falcon
Merlin
Dsprey

American Kestrel

Laughing Gull
Herring Gull

Rock Dove

Belted Kingfisher
Northern Flicker
Tree Swallow

Barn Swallow

Blue Jay

American Crow
Northern Mockingbird
Gray Catbincd
Buropean Starling
House Finch

Savannal Sparrow
Song Sparrow
Red-winged Blackbird

Total # individuals

Species number

Acushnet River Pope Beach
Site 1 Site 2

February September ' September

1985 1986 1986

-

- 12 13
- - 1
3 . :

: : 7

: 2
1
2 5

- 8O 1

- A -
N

5 - -

12 111 33

9
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(birds/aCha, 100 acres) of Birds Using
Habitat between 9June and 20 July 1987,

Table 8.6, Species Densiti
Marsh/Upland Ed

Acushnet River Estuary Pope Beach
Site 1 Site 2
american Kestrel 1 5.6 American Black Duclk 0.9

Mourning Dove 1 9.9 Mallard Duck * 14.3
Chimney Swift 6.2 American Kestrel 1 L.4
Common Flicker 1 3.0 Clapper Rail 1 2.2
Great-crested Flycatcher2 2.5 Killdeer 1 2.2
Barn Swallow 8.2 Mourning Dove 1 2.8
Tree Swallow T Chimney Swift 3.6
Blue Jay 1 7.5 Common Flicker 1 L.4
American Crow G.2 Barn Swallow 15.7
Northern Mockingbird »2 52,2 Tree Swallow 5.7
Gray Catbird 1 11,2 Blue Jay 4.7
American Robin +l 41,1 Amerdcan Crow 1.9
Cedar Waxwing 2.5 Black-capped Chickadeel 2.9
European Starling *] B6.9 Tufted Titmouse 1 2.2
Yellow Warbler 2 18.2 House Wren 2 18.9

~

Common Yellowthroat 2 29,7 Northern Mockingbied 2 11.3

Red-winged Blackbird *1 116.9 Gray Catbird 1 235.8
Common Grackle 1 20.6 American Robin 1 21.5
Brovn-headed Cowbird 1 2.5 Buropean Starling 1 29.8
Morthern Oriole 1 1.9 White-eyed Vireo 2 3.7
Northern Cardinal 2 1.6 Yellow Warbler 2 28.4
House Finch 1 15.0 Common Yellowthroat 2 34.9
American Goldfinch 6.2 House Sparrow 1 1.4
Rufous-gided Towhee 2 2.5 Red-winged Blackbird*]l 83.4

Common Grackle 1 19,4

Song Sparrow *1 52.9
Sharp-tailed Sparrow 1 1.2 Brown-heacded Cowvbird 1 6.4
Field Sparrow 2 6.6 Northern Oriole *1 14.9
Sparcow sp. 1 2.5 Northern Cardinal 2 5.7

American Goldfinch 1.4

Rufous-sided Towhee 2 2.9
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Table 8.6, Marsh/upland Bird Densities (birds/4Oha, 100 acres)

{Continued)

Acushnet River Estuary Pope Beach
Site 1 Sive 2

Song Sparrow %]

Sharp-tailed Sparrowtl 36.9

Sparvov sp. L 2.5

Total: Species 27 32
Density 531.0/40 ha 484.46/40 ha
(130 acres) {100 acres)

*  confirmed nesting species

"
]

1 for suspected and confirmed nesting species, a correction factor of
1.5 was applied to compensate for the inactivity of nesting
individuals (Ewmlen 1971).

s

¢ for species in which the male's song was the only detection cue
used, a correction factor of 2.0 was applied to compensate for the
inactivity of nesting individuals (Emlen 1971).
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Starling, Northern Mockingbird, and American Robin are more cften found in
upland habitats. Red-winged Blackbirds, European Starlings, and Song Sparrovs
nesting in the edge habitats were observed making frequent trips te the salt
marsh to forage.

Ar site 2, the marsh/upland edge habitat is dominated by Phragmites australis
which occurs in narrow (<30m) strips. Shrub communities are sgparsely
distributed and the transition from salv marsh te oak-hickory forest is
abrupt; in some places scrub oak defines the marsh/upland border. The
influence of forest associated species (e.g. Black-capped Chickadee, Tufted
Titmouse, House Wren, and White-eyed Vireo) at this sice contributed to the,
overall, highest species diversity (32 specieg) recorded during this study.
These species were observed singing and foraging at the wetland edge and made
up 6% of the total densicy found in this habitart.

The 5 dominant species (Red-winged Blackbird, Common Yellowthroat, Song
Sparrow, and Buropean Starling) made up S50% of the total species density; all,
except the BEuropean Starling, are commonly found nesting in wetland or wetland
edge habitat. Dominance by this group of primarily wetland associated species
indicates a greater homogeneity of habirtat at site 2. Other wetland species
including the Mallard Duck, & confirmed nesting species, the Killdeer, a
suspected nesting species, the American Black Duck and the Clapper Rall vere
recorded in this habitat.

1 sites 1

Differences in » species composition and relative densities bet
and 2 can be attributed, in part, to the composition, abundance, and
distribution of the vegetation communities found within the marsh/upland edge
transects. The relatively high density of both wetland associated and upland
associated gpecies at site 1 reflect the heterogeneity of the vegetation
communities ag well as the proximity of this habitat to wetland foraging
areas. Brosd shrub zones mixed with forested habitat provide cover for a
variety of nesting species, while the Spartina alterniflora habitat lining the
shore of wetland 1 prevides additional, and, for some species (e.g. Red-winged
Blackbird), primary foraging habitat.

The edge habitat at site 2 1is much narrover, bordered on the marsh side by
Phragmites with few shrub communities, and on the upland side by forested

habitat., As a result, the dominant species in habitat were wetland
or jacent shrub communities.

associated species that nested in
sted habitat vere observed at the

Species more often associated witl
wetland edge and contributed to the high species diversity recorded on this

transect,

The number and relative abundance of species found in this study are similar
to those reported by SES (1987) during early spring 1985 (Table B.7).
However, marsh/upland edge bird densities found in this study are higher than
those reported by SES and reflect the clese timing of this study with the
breeding season of estuarine wetland birds. SES results from censusing binxd
use along the salt marsh edges during winter 1985 and late summer 1986 are

presented in Table 8.8,
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Table 8.7. Marsh/Upland Bdge Bird Densities (#/40 ha) Recorded During EBarly
Spring 19835 Transec

Acushnet River
Site 1

r

American Kestrel

Rock Dove

“Mourning Dove

Dowvny Woodpecker
Hairy Voodpeckier
Northern Flicker

Blue Jay

American Crow
Black-capped Chickadee
Tufted Titmouse
Carolina Wren
American Robin
Nerthern Moclingbivd
Buropean Starling
Yellow-rumped Wacbler
Northern Cardinal
American Tree Sparrow
Field Sparrow
Savannah Sparrvow

Song Sparrow

Swamp Sparrow
White-throated Sparrow
Red-winged Blackbird
Common Grack.le
Brown-headed Cowbird
House Finch

American Goldfinch
House Sparrow

TOTAL:

0 . 45}
4,9
2.0
0.8
0.6
3.4
12.8
2.9

1.0
2.9
6.3
33.1
17.6
by . B
10.5
6.5
1.2
3.6
0.7
5.9
1.4
14.5
13.1
&0 .8
3.3
G, 8
4,1
5.4

281.6/40 ha
pecies

28 s

ts (from

1987)

Pope Beach
Site 2

Rock Dove

Downy Woodpecker
Northern Flicker

Tree Swallow

Blue Jay

American Crow
Black-capped Chicladee
Tufted Titmouse
Caroling Wren
American Robin

Gray Cathind

Northern Moelkingbird
Buropean Starling
Yellow-rumped Warbler
Northern Cardinal
Field Sparrow
Savannah Sparvow

Song Sparrow

Swamp Sparrvow
White-throated Sparrow
Red-winged Blackbird
Common Grackle
Brovn-headed Cowlbled
House Fineh

American Goldfinch
House Sparcow

= 1A=

0.2
4.7
H.d
0.9
1.0
6.8
11.0
4.2
4.l
15.9
7.3
b1
15.1
18.6
)
0.6
0,7
27.8
2.1
13.1
6.5
5.1
5.3
13,1
23.1
1.4

211.6/460 ha

26 species



Table 8.8. Salt Mmr@h/UpLdmd EBdge - Bird Data from the Winter (February 1985)
and Late Summer (September 1986) survey (From SES 1987).
Acushnet Study Area Reference Site
February September September

1985 1986 1986

Osprey - present

————— Northern Harrier - present -
American Kestrel 1 present 1
Sharp-shinned Hawi 1 - -

B Rock Dove - present +
Mourning Dove 5 present -
Blue Jay - present 5
Common Crow 2 present -
Black-capped Chickadee - present 1
Tufted IJLmUUS@ 1 - 5
House Wren - present 1
Caronlina Wren - present _ 2
Northern Mockingbird 1 present 3

- Gray Cathird - present 11
American Reobin - present i
EBuropean Starling - present -
Tennessee Warbler - present -
Bay-breasted Warblerx - present -

Blackpoll Warbler - present 1
necticut Warbler - present -

Low-rumped Warbler k| - -
Common Yellowthroat - present 3
American Redstart - - 2
Northern Cardinal - present 6
Rose-breasted Grosbeak - present -
Song Sparrow 11 present 4
Common Grackle - present -
House Finch - present -
American GoldEinch - present +
Red-eyed Vireo - - 1
White-eyed Vireo - - 1
Solitary Vireo - 1

Total % individuals 25 dozens of 334
individuals of
gach species
Species number 8 28 21
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B.2  MAMMALS

B.2.1 Mammals Observed Directly and By Slgnsg

Bach of the wetland sives (#1, 2, 3, 4, 5, and 9) were visited on several
occasions to conduct a qualitative wildlife assessment of mammalian use of the
wetlands., In addition, each of the weclands were visited in association with
other project tasks, such as during bird censuses, vegetation sampling, etec.,
and a record was kept of all incidental wildlife cobservations at each wetland.
Mammal use was documented by direct observation or from signs of activity such

=)
as tracks, scat, scrapes, nests, dens, burrows, and signs of foraging activity

-

4 second taslk involved attracving mammals to scent posts so that their
cceurvences could be documented and quantified. This work was conducted on
four days in September 1987. Scent posts which consisted of hardwood posts
measuring approximately 3em x Jem x 150cm were established at 500 yard
intervals along the wetland/upland boundary on wetlands 1, 3, &, 5, and 9,
Approximately 100 cm of the post was left protruding above the ground level.

On wetlands 5 and 9 where there was less than 300 vards of available edge, a
minimum of at least two scent posts were used at a placement of less than 500
vards apart.

The methodology used was to clear an area of bare ground at the base of the
seent post 5o that tracks and sign could be readily observed., The post was
seented with a commercially available Porx Urine scent and the posts revigitved
within 3 days to observe any activicy arcund the posts. The use of Fox urine
wvas considered to be ideal for attracting all carnivores which may be found on
the site. While food balts appeal to mammals only when they are bungry, the
senge of smell, which is acute in mammals, will often appeal to a mamwal's sex
interest, antagonlsm, or it's curiosity. Becsuse mammals use scent to
communicate territories and sexual resdiness, scent should be an attraction at
all times while food bait may only be an attraction occasionally (Taber and
Cowan 1969). The scent posts were used to mimic the mammalian behavior of
marking thelr home ranges with urine, feces, or glandular secretlons.

§.2,.1.1 Specles and Numbers Observed

The species observed from both incidental and scentpost observations on the
study area wetlands are presented in Table 8.%. Table 8.10 lists those
species which DeGrasf and Rudis (1986) report as ocourring in salt marsh
habitats within this region .  The occurrence of domestic mammals (dogs and
cats) was documented as these animals were thought te be of importance given
the nature of the contaminants on the sive and the porential movement of
contaminants via these mammals., In April, 1985 field personnel from Sanford
Beological Services placed 206 spap-traps randemly along the esastern edge of
wetland site 1 as part of the effort to collecr small mammals for
bivaccumulation studies. Traps were placed along the salt marsh upland border
rrass and shrubs. The 206 trap night effort yielded the following; House
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Table #.10 Mammalian Apeulwﬂ Found in Salt Marsh Habitvats in This Region.

Didelphis virginiana

X Shrew Sorex cineresus
Jhor“ talled

Shrew Blarina brevicauda
Star-nosed Mole Scalopus cristata
RA
Brown Myotis Myotis lucifugus
Keen's Myotis Mvwrir keenii
Silver-haired Bat cis noctivagans

D

Fastern trelle -Llus subflavus
Big Brown Bat ptmmtiwus fuscus

Red Bat Lasiurus borea
Hoary Bat Lasiurus cinereus

[

Sylvilagus transitionalis

CRI(

White-footed Mouse Peromyscus leucopus

LAPODIDAE

Meadow Jumping Mouse Zapus hudsonius

dae

Long-taiied Veasel Mustela frenata
Mink Mustela wvison
Striped Skunk Mephitis mephitis
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3y Norway Rat (Rattus norvegicus) 1 and Vhite-Footed
Mouse (Peomyscus leucopus) 13. The trapping success for small mammals was 9.2
percent (19/206). Based on the above suce ata collected incidentially,
wetland site characteristics which include abundant upland islands and £ill
areas within or adjacent to the wetland study areas, and literature sources
(e.g., DeGraaf and Rudis, 1966), ic is likely that small mammals arve the most
abundant resident vertebrates found on these wetlands.

S5,

8.2.1.2 Location and Babitat Type

Direct observations and signs of mammal use wvere observed in all the habitat
types represented on the study area wetlands. Dogs, cats and rabbits
comprised the majority of direct observations, whi seat, tracks, small
mammal nests and clippings, burrowvs and dens of medium sized mammals wvere the
most frequently observed signs on the salt marsh and marsh/upland edge
habitats., Brief descriptions of the mammal observations recorded for each
site are given below:

Wetland Site 1 - At wetland site 1 the eastern cottontail was the only

mammal, begides dogs and cats, that was observed directly. Cottontail scat,

however, was found throughout the high marsh habitats., Two (2) apparently

active woodchuck burrewvs were found in the extensive area of Iva Erut

the northern end of the wetland, a meadow vole nest and system runways

found in S. pa 3, muskrat scat was found on the high marsh, and raccoon
ved in the non-vegetated portion of the wetland that is

tracks were ob:
adjacent to the auto salvage yard. SES (1987) wildlife observations in this
site included eastern cottontail, skunk, meadow vole, and white-footed mice.

Wetland Site 2 - Dogs and cats, which roamed throughout this entire system,
were the only mammals observed directly at this site. Raccoon tracks and
muskrat scat were found in the regularly flooded zone, and eastern cottontall
scat was found on the high marsh. SES (1987) observed use of the wooded swamp
in the northeast part of site 2 by gray squirrels, opposum, and eastern
chipmunks.

Wetland Site 3 - A muskrat was observed swimming in the main tidal creel at
this site on 9 July., A large fox compound with at least 10 burrows, some of
which were active, was found on an upland knell directly adjacent to the
estuarine wetlands at this site; on 25 September fox scat was found
approximately 10m from & scent post placed in the high marsh, Cottontail and
dog scat were found in the high marsh,

B

Vetland Site 4 - Eastern cottontails were observed hila
breviligulata habitats, a woodchuck was observed at the upland edge, a house
mouse was observed in Phragmites, and dogs were observed regularly in all

habitats. Raccoon tracks were present at a scent post placed adjacent to a
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Wetland Site 5 -~ A norway rat was observed foraging in the tall §.
alt iflora habitat and cottontail scar was littered throughout the

upland/edge portions of this site.

Wetland Site 9 - Dogs were observed throughout this wetland, a gray squirrel
vas obsecrved foraging on the high mwarsh and cottontail scat was found on the
high marsh.

8.2.2 Results of Scent Pogt Observations for Upland Bdges of Saltmarsh
Habit

Scent post sampling vielded only 3 addirtional observations to sightings and/or

sign observed incidentally (Table £.9). At site 1 rabbit scat was found at a

post placed in 8. patens, and at site 4 raccoon and dog tracks were found at a
st adjacent to a stand of Phragmites. Atv site 3, however, fox and rabbit

were found approximately 10m from a post placed in §. p

$.2.3 Habitatr Descriptions

Differences in the size and compesitional characteristics of the project area
wetland habitats will affect mammal diversity and abundance among the wetland
sites. Because the majority of mammal use of salt marshes is foraging by
animals living in marsh edge or upland habitats, the wetland sites contvaining
large transition zones from marsh to upland are expected to have the greatest
diversity and abundance of small and medium sized

mammals .

Wetland sites )1 and 3 are connected and form an uninterrupted wetland/upland
system with a variety of marsh, marsh/upland edge, and upland babitars. The
extensive area of salt marsh habitats in the project areas provides suitable

habitar for the Meadow Vole, which builds its nest in Spartina patens
(sometimes in Spartina alterniflora) and feeds exclusively on salt marsh
plants, as well as raging areas for larger mammals such as: the Eastern

Cottontail, Muskrat, Raccoon, Opossum, Skunk, Weasel, and Red Fox which live
in upland areas but feed on vegetation, insects, marine invertebrates, bird
egps and small mammals found in the marsh., In addition, the extensive
trangition zone from marsh to upland and upland islands that oceur within this
wetland system provide suitable habitat for burrowing mammals such as the
Masked and Short-tailed Shrew, Woodchuck, and for seed eaters such as the
Vhite-footed and Headow Jumping Mouse which build nests in old logs or tufts

of grass.

Although wetland site 2 has less transitional marsh/upland edge habivat,
adjacent shrub and forested areas provide suitable habitat for small mammals
such ag shrews and Vhite~footed Mice, and larger mammals such as Yeasels,
Mink, Skunlk, Oppossum, and Raccoon. The extensive area of salt marsh av this
gite having high interspersion of cover types provides rich foraging areas for
the species living in adjacent upland areas, as well as for wetland nesting
species such as the Muskrat and Meadow Vole.

=
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The small area of salt marsh atv wetland site 4 is probably not inhabitated by
mammals, rather it is most likely used by mammals living in the adjacent stand
of Phragmites and upland areas. Mammals that might occupy these areas include
seed eaters such as the White-footed Mouse, herbivores such as the Eastern
Cottontail, and omnivores such as the Racecoon, Oppossum, and Skunk.

There is little habitable salt marsh at wetland site $ since this wetland is
dominated by the invertidal form of Sparting alterniflor As a result
mammal density and diversity is expected to b ! z wetland proper
However, adjacent upland areas contain much and luhhlw providing habitat
for the Norway Rat and House Mouse, both of which will exclude habitation of
the area by other small mammals.

The small size of wetland site 9 and its proximity to dense development
precludes extensive use of this wetland by mammals; mammal use of this
wetland is expected by some small mammals such as the Meadow Vole and

White~foored Mouse, and by domestic cdogs and cat

the Wetlands

8.2.3 Discussion -

Signs of mammal actl”lty or direct observation of mammals were observed on all
pf the project area wetlands. Desgpite the lack of results from scent post
sampling, over 3% days of incidental observations provided extensive data on
mammal gpecies occurrences in tidal water, salt marsh and marsh/upland edge
habitats., Domestic dogs and cats, and cottontail rabbits were the most
frequently observed mammals. MeilummSiz@d mammals such as the woodchuck,
maskrat, and raccoon were found at the larger wetlands and based on the
dl@rowwrw of a large system of burrows in a relatively undisturbed portion of
wetland @ 3, it apears that red fox have inhabited this area for some time.
Although few small mammals were observed directly, the diversity of habitat
types, boeth natural and haman created, and observation of small mammal sign

t that this group of mammals is abundant on all of the project area
wetldndaw Small mammal diversity and abundance is probably the lowest on the
marsh proper where only the meadow vole, and occs qlumdLLyw the white-footed
mouse are known to ne In the mAW$h¢up]amd dge, however, one would expect
to find a much greater abundance and diversity ot species dncluding the masked
shrew, short-tailed shrew, star-nosed mole, house mouse and meadow jumping
mouse (Table 8.5). In addition, gpecies from the mustelid family (e.g.,
weasel, minle, skunk) are also expected to freguent the wetlands in some of the
larger and relatively more remote sites.

Many dogs were observed traveling through study area wetlands and vere

ol ~ved within ditches and other contaminated Areas. The potential for
migration of PCB contaminated subgtrate on the fur of dogs into the living
rooms of adjacent residents is, potentially, gquite high., While domestic cats
may also transfer contaminated materials into homes, cats were most often
~wved in the high marsh and marsh/upland edge habitats and are not as

y as dogs to become covered with contaminated muck.
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9.0 RARE AND ENDANGERED SPECIES
9.1  SPECIES AND LOCATION

No species listed as endangered or threatened by the U.5. Fish and Wildlife
Service (Department of the Interior) were observed during the study period. A
peregrine falcon, however, was chserved in the vicinity of wetland site 1 on
22 February 1985 (SES 1987). In addition, the Massachusetts Natural Heritage
Program (MNEE) has no records of any rare or endangered fauna or flora in the
study area wetlands.

Species listed as threatened or of special concern by the MNHP were observed
throughout the study period. On 9 July a least bittern, which is listed as
threatened by the MNHP, was observed foraging adjacent to a stand of

mi on the east side of the Acusg

hnet River Bstuary just north of the
street Bridpe. This sighting was subsequently reported to the MNHP.
Least terns, listed as a specles of special concern, were observed throughout
August and early September foraging im the waters adjacent to wetland sites 1
and 3. These were also observed in May of 1985 (SES 1987); SES observations
alse included a gle sharp-shinned (special concern species) hawk in
February 1985, Both the osp and common ter :

-
i 8

n, lListed ag species of special
concern, were observed at wetland site 2 in July and during July and August
for the latter species.
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10,0 BLOACCUMULATION
10.1 COLLECTION AND ANALYSIS WETHODOLOGLES

10.1.1  Ribbed Mussels

Te determine the bicaccumulation of PCB's, copper, chromium, mercury, lead,
zinc, cadmium, and aromatic hydrocarbons (PHC's), the ribbed mussel (Geukens:
a) were collected during mid-april from five stations at wetland 2 ang twe
tations at 3,4,5, and 9. ALl mussels were collected at random locations
along a 15m transect located within the salt marsh cordgrass sina,
alterniflora) zone, and placed in hexane rinsed glass jars. These sﬁﬁcimmnﬁ
ansported back to the lab on ice. Replicates from ome (1) station at

ch owetrland were analyzed., The remainder were archived (frozen) for future

; On the remaining mussels whole wet welight, shell weight, meat wet weight
and length were measured. BShells were scrubbed clean of any debris before
wveighing. Shell length was measured. Meats were placed on f£ilter paper for 2
minutes before weighing., Within each station, sufficient tissuve weight were
pooled to form three replicate samples according to the methods outlined in the
S0W.

]

—

10.1.2  Grags Shrimp

Grass shrimp of one species (Palaemonetes pugio) were collected from the salt
marsh sediments of the project area wetlands (1,2,3,4,5,9) during mid-lare
summer for body burden analysis. These specimens were collected Erom randomly
generated locations. Sufficient bilomass was obtained to conduct three replicate
analyses for each congtituent to be measured (copper, chromium, lead, zinc,

"

cadmium, irom, mercury, and PCB). Standard EPA analysis methods (Appendix 10.1)
were used to determine concentrations.

10.1.3  Plal

10.1.3.1 Fish Sampling

Fish specimens were collected and analyzed for body burdens of PCB, copper,
chromium, mercury, lead, zinc, and cadmium., Mummichogs and winter flounder wers
collected in sufficient guantities for site specific (2 sites: site 1 =
wetlands 1,3,% site 2 = wetlands 4 and 95 site 3 = wetland 2) pooled analysis
of 3 replicates per site and each species was analyzed separately to establish

ve ¢ol. d im excess of that required for this analysis was
ble future analysis. Standard EPA methods (Appendix 10.1) for
analysis wvere used to measure concentrations.

replicates. T:
archived for pm
PCE and metals

10.1.3.2 Results of Visual Inspection for Neoplasms or Tumors in Fish Livers
The livers of winter flounder (Pseudopleuronectes americanus) were collected and

vigually surveyed for neoplasms. Flounder were collecrted only ar Site 2.
Individuals obtained from that site and intended for PCR analyses (placed in
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aluminum foll) wvere dissecred and examined in the laboratory for liver neoplasms
and tumors. (Examinations were not performed on flounder intended for metal
analyses since dissection with metal utensils could have contaminatved the
samples). A total of 13 flounder were examined Eor neoplasms and tumors,
Examination occurred on September 14, 1987. No neoplasms or tumors were
observed on livers of the examined £ish. During the course of the internal
examination, remains of small crustaceans were occasionally noted in the stomach
of the fish.

Neoplasms have been found in soft shell clams from New Bedford Harbor (Reinisch
1984)., Cell extracts from the tumors showed detectable levels of PCB
congeners which suggest an association between the high prevalence of diseased
tissue (1L0-90X) and the presence of contaminated sediment. In another scudy
1977) sofr shell clam neoplasms were common (12.5%) in New England
sites w ing degrees of hydrocarbon contamination. Hydrocarbon levels in
clam tissue were related to sediment hydrocarbon concentrations,

10.2 DISCUSSION OF PREVIOUS AND PRESENT STUDIES

10.2.1 Previous Studies

Fish and other aguatlec organisms accumulate PCBs and metals both by direct water
intake and absorption through gills (SES, 1987) and the ingestion of other
aguatic ocrganisms lowver in their food chain (Swartz and Lee, 1980). Because
PCBs and some other chemicals are persistent in the body tissues of both the
food source and the organisms, magniflcation ocecurs in organisms which are
higher in the food chain, and can result in contaminant concentrationg one or
several orders of magnitude higher than concentrations in the water or sediment.
Larger fish, bottom feeders, and carnivores tend to accumulate (hiomagnify)
higher levels of contaminants (Swartz and Lee, 1980). Humans exposed teo
contaminated materials from the Acushnet estuary, ag from ingestion of
contaminated shellfish, finfish and shorebirds, could accumulate body burdens of
metals and PCBs.

Many other studies have documented che presence of contaminsted materigls in the
Acushnet estuary (NUS, 1984; Battvelle, 1985; SES, 1987; Reindsch et. al, 1984;
Genest and Hatch, 1981). Many of the fish and shellfish in the estuary exceed
the FDA limit of 2 ppm PCBs in the edlible portion, while several others have
consentrations near that Llimit (NUS, 1984)., Specles residing in or feeding in
those areas noted for their elevaved PCBE content (the upper estuary wetlands and
open channel benthiec areas) can be expected to accumulate metals and PCBs.  As
magsive volumes of sediment contaminated with PCB oceour in the upper estuary,
normal biological and abiotic forces (Eisenreich, 1980) will continue to make a
pertion of the PCBs and metals in the sediment sink available for
bicaceumulation., Even as normal sedimentation in the estuary would eventually
isclate some contaminated benthlie areas with layers of non-contaminated material
(NUS, 1984), the length of time required for this to occur is likely not to be
acceptable as a treatment alternative.
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Studies were completed by SES (1987) to determine the levels of PCB and metals
in various organisms in the Acushnet estuary and to devermine whether there was
evidence of bioconcentration within two specific food chains (ribbed mussel -
salt marsh snail - ring-billed gull; arthropods, seeds, -~ white-footed
mice) within the estuary. & nomber of ribbed mussels (Geukensia demigsa) were
collected from Wetlands 1 and 3 and analyzed for contaminants, along with
samples of the salt marsh snail (Melampus bidentatus), and the amphipod
(Qrchestia grillus). Individuals of the ring-billed gull (Larus Delavarensis)
were also collected. This set of samples was intended to be representative of
the ring-billed gull food chain. Ring-billed gulls exhibit strong site temacity
and seldom, if ever, feed at nearby landfill 5. Thus, the likelihood of PCB
contamination in gulls from other sources was minimized by selecting this

species.

&

A second set of samples were collected to approximate the food chain of a small
mammal known to use the wetlands, the white footed mouse (Peromyscus leocopus).
Food items from the varied diet of the mouse, including vegetative matter f£from
bayberry, acorns, horse briar, black grass shoots, insects, isopods and
millipedes, were similarly sampled and analyzed.

Elevared levels of PCRs were found in nearly all samples, indicating an uptake
of this contaminant at all the trophic levels in the wetland system. Arcolors
1242 and 1254 were detected in all of the ribbed mussel, amphipod, and snail
samples which comprise the lower trophic level of the mussel - ring-billed gull
food chain, as well ag in selected £ruit, composite animal food samples, and the
amphipod and snail which compr the base of 1l thropod, nut, fruit - white
footed mice food chain. The hig levels of PCBs were found in fat samples
from ring billed gulls, and a single sample of & white footed mouse. In
general, the data show a gradual increase in the order of magnitude of the PCBH
concentration, from vegetative matter to herbivore/filter feeder to the gull.
The data do not support a comparison betwveen different wetland sites for
different PCB uptake rates. Data from the metals analyses are less indicative
of biomagnification (SES,1987), although elevated levels of metals were found in
mos < samples.

Thege data clearly indicate a PCB biocaccumulation/biomagnification trend in the
Acughnet estuary. Other studies have documented the occurrence of
bicaccumulation in similar species in similar environments. Although PCBs are
not known to accumulate in live Spartina alterniflora tissue, they have been
shown to accumulate in decomposing §£_alrw'nif]~* tigssue (Marinueci, 1981).
PCE concentrations were three to four higher in decomposing cordgrass
detritus than in the sediment. This has obvious dmplications for detritivore
bagsed food chains. Lobsters have been shown to accumulate PCBs from the

vstion of contaminated mussels, and hard shelled clams have been shown to
cumalate amounts of PCBs from contaminated sediment (Battelle, 1984).
Bioaccumulation of PCBs by sandwvormg, grass shrimp and hard clams was
demonstrated in four sites in New York Harbor (Rubinstein, et al., 1983).
Uptake was highest for the sandworms and was affected by the organic content of
the substrate, with higher tissue concentrations occurring in low organic
gsediment, These results stress that sediment concentration alone does not

"
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sot bicavailability, and that biassays and field monitoring are necessary
timating bloaccumulavion potential of sediment-bound contaminants.

for es

More controlled laboratory studies wvere conducted to determine the uptake and
depuration of various metals in winter £lounder, lobster, sandwvorms and hard
clams, Appendix 10.2. These data show a rapid uptalke of lead, copper, and
radmium over a forty-two day period followed by a depuration period. The rates
of depuration varied betwveen species and metal. Since the organisms sampled in
sites in the Acushnet River esvuary are living at equilibrium with the
environmental conditions present and continue to show elevated levels of metals
(i.e., depuration is not occurring), a continued availability of mevals is
indicated,

Dther studies (Black et al, 1987) have been conducted to determine if the
accumulation of PCHs has an effect on the growth and survival of the winter
flounder (Pseudopleuronectes americanus). Eggs of the winver flounder taken
from New Bedford Harbor contained significantly higher levels of PCHBs than
reference populations, and larvae hatched from these egps vere significantly
smaller than reference larvae., The ultimate lmpact of these physiologlemnl
responses to future population trends is difficult to predict, as subsequent
it weeks) growth of these smaller larvae was such to eliminate the
j s between New Bedford and control fish. Although this particulan
study demonstrated neo significant differences between embryo survival, larval
gurvival or percent metamorphosis, other studies have demonstrated the
detrimental impacts of PCBs on these biological attributes in other fish
species. Appendix 10.3 contains annotated bibliographies of a number of other
studies demonstrating bioaccumulation rates in various estuarine specles,

10.2.2. Results of Current Study

The data collected for the present (IEP) sawmpling effort were geared to
determine if similar bicaccumulation/bioconcentration patterns are indicated in
food chaing between detrital sediments - grass shrimp (Pal | )
mummichog (Fundulus heteroclitus), and between these lower trophlic levels and
winter flounder or other sport finfish., Additional data on metal and PCH levels
in the ribbed mussel were also obtained.

PData from the metals and PCH bicaccumulation portion of this study sre shown in
Tables 10.1-10.3. Detailed statistical analyses cannot be done on these data due
to the insufficient number of samples and subsamples. Evaluation of the

rations of mevals and PCBs taken from samples of the grass shrimp

: 1 samples. Metal concentrations from shrimp taken near the upper, more
contaminated wvetlands are more elevated than VWertland 9 or 2. Using a
gualitative ranking of averages, shrimp from wetland 1 exhibited the highest
levels for chromium, copper, and iron. The highest PCB values were found in
shrimp taken near Wetland 3 (25.3 mg/kg), the northernmost wetland in the study:
Shrimp PCR values were 7.63 mg/kg from Wetland 1. Shrimp taken near wetland 2,
the SES reference wetland (SES, 1987), ranked last with the least average
concentrations for chromium, copper, PCR and iron. No clear ranking was evident

.72



Table

WETLAND/REPLICATE

10.1. Metal and PCB Concentrations (mg/kg)Found in the Grass Shrimp
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Average
Rank

Average
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3.3
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Table 10.2. Metals and PCB Concentrations (mg/kg) Found in the Ribbed Mussel
(Geukensia demizssa)

WETLAND/REPLILCATE Cd Lr Cu Ph By &n g ov] Pe

-3 0.29 ND 3.8 0.460 0.010 6.7  0.38 5.2
2-3 Dup .28 ND 1.9 0.62 0.0094 6.7 0,50 12
2-3 Trip 0.28 ND 3.8 0.44 g.ooe? 6.1 0.90 L1
25 0.34 0.55% 6.9 0. 60 0.007%  T.6  0.&T 33
2-5 DUP 0.36 0.59 6.6 0,59 0.007% 8.0 0.7 3
2-5 Trip 0.37 0.58 7.7 0.73 0.007e .8 0.80 31
Average 0.32 057 3.5 0. 56 086 717 e 2102
Rank 3 4 1 é [
Bl
3
3.3
Average
Ramnlk
bl 0.26 0.67 5.1 0.91 N g.6 10 G4
4-2 DUP 0.22 0.63 4.1 0.85 ND 9,2 10 61
43 Trip Q.29 0.5 5.3 0.85% ND 6.3 11 60
Average i BH2 4B B e 9.4 10.3 72
Ranl b 3 2 2 2 2
Sl 0. 34 0.64 2.8 0.78 NI 8.9 14 65
S-2 DUP 0.31 0.67 2.9 0.76 ND 11 16 X
B 0.33 0,69 2.7 0.84 ) 9.7 12 12
Average K 6T 2.8 R A" B 9.9 14 11

Ranle 2 2 3 3 L 1 1
) 1.1 0.80 2.2 1.0 D.0084 6.4 2.7

15

9.2 DUP 1.1 0.87 2.2 0. 92 0.00%6 6.8 1.7 13
9.2 Trip 0,92 0.7 1.9 0.83 Q.0087 6.5 2.2 12
Average 1,04 B2 2.l 52 LOOBS 6.6 2.2 13

Rank 1 1 b 1 3
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Table 10,3, Metals and PCB Concentrations (mg/kg) Found in the Mummichog
(Fundulus heteroclitus) and Winter Flounder (Pseudopleuronectes
americanus)

WETLAND/REPLLICATE Cad o Cu b Hg & PCB

Mummichog

Site 1 ND 0.85 4.3 0.90 0.0099 32
Site 1 DUP ND 0.86 4.3 1.1 0.0099 35
Site 1 Trip NI 0.92 bod 1.2 0.0099 35
Average — 0868 4.3 1.1 0.0099 34
Ranlk 1 1 3 i
Site 2 ND NI 2.5 0.30 0.020 29

Site 2 DUP ND ND 2.4 ND Q.017 31
Site 2 Trip ND ND 2.0 ND 0. C18 29

Average 2.8 0.018 30

Ranlk 3 2 3
Site 4 ND ND 2.7 0.40 0,016 38
Site & DUP NI ND 3.2 0.29 0.016 34
Site & Trip NI ND 2.7 ..JJ 0,015 38

2.9 0.35 0. 0Lé 37
Flounder 2 2 1 1

0.0056 26
0.0061 33
0.0051 34
0.0056 21

Site 2 N ND 17 0.32
Site 2 DUP ND ND 1.8 (
Site 2 Trip ND ND 1.6

1.7 .32

B REN
L L o w
s ow.x
= w7

Mummichog

Site 2 2.9
Sive 2 DUPR 2.4

Site 2 Trip 3.6
Average 3.0

Site & 33

Site 5 DUP 51

Site 5 Trip 48
Average b
Site Y &3
Site 9 DUP 12
Site 9 Trip 10
Average ' 8.1

Flounder

Site 2 DUP 1.2
Site 2 Trdp 1.5
Average 1.4
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for concentrations of zine: no detectable amounts of cadmium or mercury wvere
found in any of the shrimp samples. The ranking is most evident with PCBs, with
a twvo order of magnitude drop between the highest PCB convent from shrimp taken

Ly B

near Wetland 3 (25.3 mg/kg) and thart from Wetland 2 (0.33 mg/kg).

Mussels were taken near Wetlands 2,3,.4,% and 9. Metal and PCB concentravions
from mussel tissue taken near Wetland § were genecally higher than other
stations, followved by decreasing concentrations om Wetlands 4,9 to 2. The
PCB, total aromatic hydrocarbons and zine concentrations were highest in tissue
from Vetland 5. Copper and mercury concentrations wvere high €rom tissue from
Wetland 2, and cadmium was highest at Metland 2.

Samples of mummichog (Fundulus heteroclitus) wvere taken using beach seines just
off the beaches at Wetlands 1,2 and 4. Flounder was only taken off of Wetland
2, making comparisons with this species impossible. With the exception of
chromium and lead concentrations found in £ish tissue from Wetland 1, there are
no real major differences between contaminant values from the various wetland
stations. PCB analyses were performed on fish taken off of wetlands 2,5 and 9.
Fish samples taken from Wetland 5 exhibited PCB values an order of magnitude
higher (44 mg/kg) than all other stations. PCH concentrations at Wetlands 9 and
2 were 8.1 ng/kg and 3.0 mg/kg respectively. Studies by Bavelle (1987) have
ghown a general decrease in tissue levels of PCBs in flounder from the upper
astuary south to Buzzard's Bay; all (8) fish sampled in the upper estuary
exceaeded the FD& limit of 2 ppm PCB. The levels in flounder off wetland 2
determined during this stady sre all below this limit (Table 10.3).

10.3 FOOD CHAIN ITMPLICATIONS OF PRESENT AND PAST STUDIRS
PCBs enter the aquatic environment primarily by deposition from aerial sources
or from convtaminated effluent disposal. Movement of PCBs and metvals through the
various food chains (webg) in the New Bedford estuary is accomplished via direct
uptake across dermal and gill tissues, ingestion of contaminated sediment or
consumption of contaminated food items., Ingestion of sedipent can be direct,
through grazing or Eilver feeding, or Iindirect, ingestion of food items coated
with sediment. Food web transfer through the trophic levels occurs primarily
from direct ingestion of contaminated prey (Swartz and Lee, 1980).

described in Sectdon 10.2. Their data clearly suggest the movement of PCRs
through twe food chains (sediment--mussels--snalls--ring billed gull and
vegetative matrer--vhite footed mice); metal movement is less def

The SE& study sampled various members of the New Bedford food chain(s), as

ined
(Tables 10.4, 10.5). Additional food chain studies with sea levtuce (
lactuca) and the black duck (Anas rubripes) need to be undertaken,

The PCB data indicate thart PCB materials are incorporated inte the tissue of
the selected organisms from all trophic levels. Concentrations of Aroclor 1254
exceeded FDA levels in mussel meat, ring billed gull muscles, the salt marsh
snall and the white footed mouse, indicatving that "...biomagnificavion of PCBs

P
»
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Table 10.4. PCBs in Plant and Animal Tissues (From SES 1987)

PCB Aroclors

Sample Designation PCR 1242 PCB 1254
(Collected 15, 19, 20, 29 April 198%) (ug/g wet wi) (ug/g wet wt)
Ring-billed Gulls #1 Muscles BDL .00
Ring-billed Gulls #2 Muscles BDL 1.00
Ring-billed Gulls Muscles BDL 9.30
Ring-billed Gulls #4 Muscles BDL 4. 60
Ring-billed Gul! b5 Muscles BOL 12.00

Ring~billed Gu y Muscles BDL 0,96
Ring-billed Gu Muscles BOL 28, 00
Ring-billed Gul! Museles RDL 27,00
Rimg-billed Gulls #9 Muscles BOL 20,00

Ring-billed Gulls #10 Muscles BOL 38.00

Ring-billed Gulls Composite #1-5 far BOL 86,00
Ring-billed Gulls Composite #6-7 fat BDL 33,00
Ring-billed Gulls Composite $3-10 far BOL 340,00

Mussel Meat Stn 1-M Rep. 1 14,00 760
Mussel Meat Stn 1-M Rep. 2 20,00 10,00
. Mugsel Meat Stm 2-M Rep. 1 21,00 11, Q0%
Mussel Meat Stn 2-M Rep. 2 20, 00 Nl
Mussel Meat Stn 3-M Rep. 1 24,00 B.10
Muzsel Meat Stn 3-M Rep. 2 17.00 6. 20

Hussel Meat Stn 4-M Rep. 1 18,00 5.0
Mugssel Meat Stn 4-M Rep. & 24,00 B, 40
Meat Stn b4a-M Rep. 1 69,00 23.00
Meat Stn 4a-M Rep. 2 58.00 17.00
Amphiphods Orchestia Composite #1lA-5A4 17,00 29.00
Melampus Stn #4 2. 40 3.20
White-footed Mice Stn 2-WFM Composite of 3 BDL 17,00
White-footed M Stn 3-UFM Composite of 4 BDL 11, 00#*

White-footed Mice Stn 4-UFM Composite of € BOL 5,30

White-footed Uice Stn 5 Single Individual BOL 56,00
Mouse Food Bayberry Fruits Stn #2 0.08 .05
Mouse Food Bay ry Fruits Stn #4 0.25 008
Mouse Food Acorns Stn #2 BDL BDL
Mouge Pood Smilax Fruits Stn $#2 BDL 0.08%
Meuse Food Black Grass Stn $4d BDL BDL
Mouse Food Composite of Isopods,

Millipedes, Weevil, Hemipteran &in #$2 BDL 1.90
Mouse Food Composite of 10 Orthopteran

and ILsopods Stn #4 1.40 4. 60
* = Average of duplicate vaues (See Appendix F).
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Table 10.4.

PCR

g in Plant

Sample Designation

(Collected

Black Duel
Black Dueclk
Black Duclk

1 Meat
1l Meat
1 Meat
1l Meat
1 Meat
Meat
Mussel Meat
Mussel Meat
Mussel Meat
Mussel Meat

Lettuce
Lettuce
Lettuce
Lettuce
Sea Lettuce
Sea Lettuce
Sea Lettuce
Ses Lettuce

Lettuce
Lettuce
Lettuce

Sea
Sea

Sea

20,

(bre
(sub
(liv

Stn
Stn

Stn
Stn
Stn

Stn
Stn
Stn
Stn
Stn
Stn
Stn

Stn

Stn

23 March 1987)

ast mascle)
cutaneous fat)
er)

#la
#1B
$24
28
#3A
#3B
b
S48
54
5B

#1-1
#1-2
#1-3
#2-1
#$2.2
#3-1
#3-2
a1
Hoa-1
Plpm?
$5-1

and Animal T

issues (From SE§ 1987),

(Continued)

PCB Aroclors

PCB 1242

(ug/g wet

Wi

PCB 1254

i

0.58
42,00
5,10

10,00
7.30
7.20
5,80
7.00
21.00
28.00

3.90
40,00
47,00

—

1.9Q
& 20
1,20
0.76
0.93
1.70
.10
[:l N 42;45;
2.10
2.20

40. 00

104,00
5000, 00
420,00

5,580
3.80
4. 20
3.70
9. 50
14,00
10.00
1.50
14.00
17.00

0.81
1.00
G5
0,35
0. &3
C.686
0. 94
0.264
1.00
0.70
8.80

(ug/g wet wt)



Table 10.%. Metals in Plant and Animal Tissues

Field Identification
(Collected 15, 19, 20, 29 April 1985)

s #1 Museles
5 #2 Museles
#3 Muscles
4 Muscles
s #5 Muscles
#6 Muscles
7 Muscles
s #8 Muscles
#9 Muscles
#10 Muscles

Ring-billed Gull
Ring-billed Gu ]
Ring-billed

Ring-killed JML
Ring-billed ( ,ul
Ring-billed | Juﬂ
Ring-billed Gul
Ring-billed Gul
Ring-billed Gul
Ring-billed mul“:

Ring-billed Gulls Composite §1-
Ring-billed Gulls ¢ ANWMNHH!‘1H» at
Ring-billed Gulls Composite #£-10 fat

Mugsel Meat Stn 1-M Rep.

1
Mussel Meat Stn 1-M Rep. 2
Mussel Meat Stn 2-M Rep. 1
Mussel Meat Stn 2-M Rep. 2

1
2
1
i

Mussel Meat Stn 3-M Rep.
Mussel Meat Stn 3-M Rep.
Mussel Meat Stn 4-M Rep.
Mussel Meat Stn 4-M Rep.
Mussel Meat Stn ba-M Rep. 1
Mussel Meat Stn da-M Rep. 2

Amphipods Orchestia Composite #1A-5A
Melampus Statvion {4

white-footed Mice Stn 2-WFM
Composite of 3

White~footed Mice Stn 3-WFM
Composite of 4

White-footed Mice Stn 4-WFM
Composite of 6 ‘

White-footed Mice Stn 5 Single
Individual ‘

Mouse Pood Bayberry Fruits Sin #2
Mouse Food dAcorns Stn #2
Mouse Food Black Grass Stn 44
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(From

Chromium

SES 1987)

Copper

Lead

in ug/g wet wveight

Zine

o i

as m
T :

t «

e

501
506
5.2
S.ob
5.9
5.0
6.7
6.3
4.6
5.0

3.0
2.3

1.5

8.8
6.0
5.3
G. 5
5.8
6.8
5.8
5.8
4.9
6.0

36,0

25.0

8,4
6.4

3.3

3.h
8.5
6.8

0.8
1.3
0.6
3.0
0.8
0.6
1.2
1.7
0.9
5.0

2.9
L.l
1.3

1.9
1.1
1.1
0.9
1.1
1.0
1.7

24
Bé
26
8
20
26
22
20
68

]

&

130

a0
110

4-\'

140
36

130

110
95
60
52
22
23

i}

140

G230

a1

49

56

42
40
37
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Table 10.5. Metals in Plant and Animal Tissues (From SES 19687), (Continued)

Field Tdentification Chromium Copper  Lead Line
(Collected 20, 23 March 1987) in ug/g wet weight

Black Duck (breast muscle) 0.2 3.7 0.9 10
Black Duck (liver) 0.2 2.3 0.7 15
Meat Stn #1a 0.4 3.8 1.1 11
Meat Stn 1B 0.3 O 1.5 12
Meat Stn 24 0.4 4.8 1.7 19
. Meat Stn #2B 0.3 4.7 1.2 11
el Meat Stn #34 0.3 3.5 1.2 13
el Meat Stn #3B 0.2 2.9 0.7 3

]

1
1 Meat Stn #aea 0.3 3.5 1.0 13
1 Meatr Stnt BaB 0.2 2.9 0.8 12
1
l b!

Muss
M 1 Meat Stn #5354 0.3 3.1 0.9

Meat Stn #3B 0.3 4.0 0.9

>
Sea Lettuce Stn #1-] 3.6 246.0 18,0 87
Sea Lettuce Stn #l- 3.9 26.0 21.0 110
Sea Lettuce Stn @ 3.0 2.0 17.0 g0
Sea Lettuce Stn $I 2. b 7.8 é.1 27
Sea Lettuce Stn 3.3 16.0 9.3 28
Sea Lettuce Stn $3 4.2 20,0 17.0 49
Sea Lettuce Stn 3.7 18.0 11.0 23
Sea Lettuce Stn #6-1 3.3 27.0 12.0 43
Sea Lettuce Stn #ba-l 1.1 3.2 .3 37
Sea Lettuce Stn #b-2 4.5 21.0 14.0 48
Sea Lettuce Stn {51 4.6 10.0 10.0 38
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may be taking place within the mussel-ving billed gull food chain.” (SES. 1987)
The data for the vegetation and mouse system "...suggest that biomagnification
of PCBs may be taking place within this food chain as well."

ls in the New Bedford food chain(s)
1]l biomagni

Biomagnification of meta
defined. This present inability to documen? me cation may be due
to a number of factors: the ubiquitous and chronic nature of metals
contamination in the region leading to constant elevared levels of metals in
water and sediment; rential meval uptake rates in the various biological
systems sampled; lack of svatistical power to mathematically describe uptake
trends between the various trophic levels.

is less well

The IEP data contained in this report continues to support the suggested trend
of bicaccumulation within the New Bedford estuary. The recent IEP data indicate
that movement of PCBs through food chains other than the two examined by SES is
also occurring. Elevated levels of PCBs in sediments (Section 2.0) appear to be
reflected in elevated levels in grass shrimp, with concentrations in both
decreasing north to south through the estuary. The grass shrimp is generally a
deposit feeder, ingesting the substrate over which it moves along with detrital
matter with their microbial populations as well as small invertebrates (Daibern,
1982;  Whitlach, 1982).

Similarly, PCB concentrations in mummichogs from the upper estuary (wetland 5)
were five times higher than levels in the middle estuary (wetland 9) and 20
times higher than those in Buzzard's Bay (wetland 2). The mummichog is
omniveorous, feeding on derrirtal material, eelgrass, diatoms, forams, shrimp,
small crustaceans, molluscs, and fish fry; the mummichog appears to be
preferentially an active predator, however, having to ingest sizeable amounts of
food to meet metabolic needs (Daiber, 1982; Whitlach, 1982). PCR and metal
ingestion by mummichogs, therefore, is probably related more to its predation on
consumer organisms such as shrimp. The mummichog, in turn, serves as a food
source for several species of larger finfish as well as predatory wading birds.
PCB transfer to these trophic levels 1s therefore likely. The winter flounder
is also omnivorous, feeding on isopods, copepods, amphipods, shrimp, crabs,
worms, molluscs, and some seaweed (Whi chy 1982);  PCB ingestion through any
of rhese sources is pessible. Bleaccumalation of PCBs through these food chains
is indicated by the data, and there are definite trends showing the gradual
decrease in concentrations of PCBs from the northern wetlands to the southern
wetlands., The data lack the powver to discriminate statigeically significant
differences between species, trophic levels, or locations, or interpret linear
(or nonlinear) relationships between the above.

10,4 GENERAL CONCLUSTONS ON WETLAND VALUES AND BIOACCUMULATION

1. Sediments in the Northern end of the Acushnet River estuary, between the
Tarklin Hill bridge and Popes lal 9

land, are contaminated with PCB's and heavy
metals which include chromium, zine, mercury, lead, cadmium and copper.

-8~
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The most contaminated portions of the wetlands are generally those where
sediment deposition (accretion) continues to oceur; . these include the mud
flavs, rtidal creeks, and low salt marsh habivat, although high marsh areas
in proximity to these areas may also be significantly contaminated.

Elevated levels of PCBs and metals in these sediments appears to he
reflected in detricivores, which directly ingest the sediments and
contaminated detritcal matter. Similar trends are indicated for consumers of
the detritivores and higher level biota.

Biomagnification of PCH's ls apparent in several of the food chains
investigated and suggests a widespread condition throughout the Achushner
River estuary and Buzzards Bay. The trend being one of decreased levels
from the sources in the estuary to more distant areas in the bay.

Despite very heavy levels of contaminants as well as evidence of
bioacoumulation, the project ares wetlands continuee to function as effective
systems and have high values. The wetlands continue to support anmd produce
biota representative of estuaries in southeastern Mew England. Plant
biomass, benthic and fish community composition and structure, and avian and
mammal use are all typlical of estuarine wetlands of the region, although
elements of the benthic community indicate the influence of pollutants., The
overall effect of the PCH and metal contamination and blosccumulation on the
biolegical systems in the estuary is not readily apparent.

SE



11,0 BIOLOGICAL EFFECTS OF PROJECT ALTERNATIVES

The various alternatives presently being considered within the Acushnet River
estuary have been summarized in Section 1.3; they include: 1) no action

2) dredging with in-harbor digpogal and containment within either Confined
Disposal Facilities (CDF) or through a Confined Aquatic Disposal (CAD) method;
and 3) a hydraulic-control and capping option. In this section, the short-
and long-term effects of the various alternatives are characterized, with
particular emphasis placed upen the biological effects on the wetland
communities described through the course of this reporct.

11.1  NO ACTION ALTERNATIVE

The New Bedford Harbor estuary has a unique physical and hydrological
environment which exists in spite of numerous man-made alterations to the
avents

ative.

environment. The estuary has proved to be a viable buffer to episodic
such as flooding and would ¢

dinue to do so under the no-action alter
Erogion is not clearly evident, and the general area may be considered
slightly depesitional with respect to botrom sediment. Since the congtruction
of the hurricane bharrier accretion rates in the upper Acushnet River estuary
have ranged from 1.7 cm - 4 em/year (NUS 1984). Based on these rates of
accretion, in ten wears 17 em (0.6 £1) - 40 em (1.3 £2) of sediment would

>

gprosional forces. Bilologically induced sediment mixing (bioturbation) has the
potential to modify the chemical properti of surficial sediments and
re-expose contaminated sediments to the soil/water interface. Thig zone of
bioturbation is primarily within the top 9 cm although sediment turnever to a
depth of 20 em has been reported (Whitlach 1982). Therefore, in ten years,
Laimeamaws 0f the contaminated bottom sediments could potentvially be
ghfectively dsolated. It is not known to what extent the contaminated

sediments mix with cleaner sediments during deposition. Some of the newly
accreted cleaner sediments could be colonized and stabilized by encroaching
salt marsh vegevation, although the present salt marshes do not appear to be

raplidly accreting.

The salt marsh and reed marsh sediments are alse contaminated with PCBs and
heavy metals (SES, 1987) and there ig evidence of biocacsumulation of these
contaminants amongst the various trophic levels using the wetlands (Section
10%. The net accumulation of sediment in a Massachusetts salt marsh was 31
em/ 100 vres for the low marsh and 2-8 om/100 yrs in the high marsh (Chapman
1960}, however the average accretion rate for salt marshes in the northeast is
43 em/100 yrs (Nixen and Lee, 1986). These gedlmebl-aeeumlalbon o i e
substantially lower than for the adjacent bortom of the estuarys Lt would

ke cn the order of one hundred y ; to partially isolate the contaminated
fiments from biotiec acrivity. If the roots of salt marsh
thin contaminated sediments the plants can accumulate some
heavy met: ' ] Harwell and nlin 1982) and excrete them along with
sa.ns from thelr (Kraus, Weis and Crow 1986). Rain or tidal waters
wash the metals from the leaves and return them to the waters or sediments of
the estuary. The transformation of PCBs is promoted under anaercobic

P

surficial

vegenration
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jiRddgd ons CCEPA-T9E DY oo, Lonidrkhes. HouwRve gt s
of PCBe may Jwahk-f Ltoomere towic compounds.prior o egrmdastdon o
dnnocuous chemdcal ‘he rate of PCB mobilization by vegetative uptake,
translocation, and release is not known. However, under the no action
alternative the contaminated marshland would continue to be a source of
pollutants for years to come,

Firs

During this period, however, the wetlands (particularly areas 1 and 3) will
continue to support a diversity of biological organisms ancd provide a wide
array of functions and values. With the existing dava, it is difficult to
assess the significance of the apparent biocaccumulation te local biota, and it
is not possible at present to relate the effects In terms of estuarine and
offshore dynamics on a long-term basis. A number of studies have Indicated or
demonstrated a decreagse in reproductive success in higher-level biota exposed
to excessive levels of PCBs (e.g., Linzey 1987: white-footed mice; Roval et
al. 1987: mourning dove; Rattner et al. 1984: avian species; Eisler 1986:
figh and wildlife; Wren et al. 1967: mink). Linzey (1987) found impaired
reproductive success in white-footed mice (Peromyscus leucopus) exposed to
food treated at a rate of 10 ppm (ug/g); SES (1987) data from Peromyscus at
wvetland #1 found comparable levels (! -17 ppm), while one sample from wetland
#3 registered a level of 36.0 ppm. is suggests that concentrationsg of PCBs
in higher-level biota din the Acushnet River wetlands may be sufficient to
affect reproductive success, and could eventually disrupt the population
structure of susceptible species. The benthos data presented in Section 4.0
of th report noted generally fewer taxa and lower diversity of benthic

specie: i zard's

at wetland 1 (high in the estuary) than at wetland 2 (in Bu
Bay), although iv is cautioned that numerous physical and chemical factors may
contribute to such differences. The dominant taxa at wer!

capitella sp., Streblospio benedicti) are generally considered to be

oppertunistic and resistant to poiiutants, further suggestive of an influence

from contamination. No such obvious effects to fish, vegetation, birds, or

mammals in the estuary exists. As discussed in Section 10, however, -
additional studies are necessary to derive data sufficient to allow modeling |
of the food chain to better assess PCH cycling, bicaccumulation, and the §
effects on the biological systems in the New Bedford estuvary and associated
areas. el et

11.2  DREDGING WITH IN-BARBOR DILSPOSAL

The two options for dredging the contaminated sediments with disposal and
containment in the estuary were described in Section 1.3; Figures 1-3 and 1-4
showing the lLocations of the containment areas which could be used under each
option, Both options present similar potentials for ghort-term water quality
degradation resulting from increased wurbidivy and contaminant mobilizartion
during dredging and movement of sediments. Sediment control and methods for
treating effluent from devatering proce r would need to be carefully

. The portential temporary effects extend from water degradavion and
COnT, ant mobilization te smothering of benthic organisms and the departure
of more mobile figh and wildlife. Re-colonization of the benthic community




will depend upon the sediment, water quality, and hvdrologic vharawtwri”rics
which develop as well as available recruitment populations (Rhoads et al 1978;
Whitlach 1982).

Borh options will result in rh@ direct Ei]ljng of salt marsh and mudflar
habitat. The CDF option would eliminate wetlands %4 and 5, and either £i11 or
completely isolate wetland #9 from the River. This would amount to a loss of

«

apprnvimmtel; 6.0 acres of vegu,mted salt marsh as well as 8.0 acres of
Fhrag 5 habitat. The CAD option would result in the f£illing of wetland %5
qwr@s) and could potentially impact wetlands #3 and & depending upon

"N
.
(

lo
final design contigurations of the CaADs. Both options offer considerably le
direct wetland impacts than did previous alternatives which entailed creating
& permanent contalnment site over all of land #3 and the northern one-half
of wetland 41 (SES 1987). 0Of the two pre options, the CAD method appears
to have less direct wetland impact and has the potential of maintaining the
sting amount of tidal flats, versus the CDF method which will eliminate (hby
despening) most intertidal flats. The concerns noted in the previous section
regarding biocaccumulation within salt marsh blota apply equally te the
dredging options, since most of the salt marsh area will be preserved.

1t

The CDF alvernative will result in the deepening of the upper estuary hy
approximately two feet. This has the potential of inducing minor changes in
warter clirculation patterns in the eﬁruary and could have a small affect on
tid in New Bedford imper harbor. In addition, drgd"tng along the edges of
the 1t marshes to a final depth |w0-1pvv below existing grades could
increase currents mmd wave artxnn at 1hu salt marsh face. dcoslomamnd
slumping of the ] [ ated dntil & név equilibrium
ig establis NMM:W’IWJWWPru wnmld Lhem 2 obiiization of contaminants,
fureviousdy admegind e vadrred T T Tuﬁﬁﬂ"ﬂ%¥l5. More detailed data
would be required to assess the hydraulle changes induced by CDF option,
including bathymetry of v lower estuary, water current and pressure
measurements at key luautlum“y and modeling of tidal :wupumSﬁ for different
geometric configurations im relation to potential CDFs (SES 1987). The CAD
option would be expected to have less hydraulic effects, since only the main
channel of the upper estwary would be deepened by two feet while depths in
other areas will be largely unchanged. Neverthe! , hydraulic changes
induced the channel deepening requires more assessment.

dssessing the biological effects of the alternatives also requires referencing
data generated on the sediment, benthos, fish, vegetation, and wildlife
rwmpngiviun of each wetland which could be impacrted. Both the CDF and CAD
options will directly impact only the relatively small, disjunct areas of
marsh in the upper estuary. Wetlands & and 3 would be filled by either
option, while wetlands 9.ﬂul‘3'will be affected by the CDF and CAD options,
regpectively. Meclands 3 have high IPVﬁI' of PCB and metals in the

b@dlMﬁﬂtS {(Section 2.0; 1987y, and availalbe data indicate that benthos
and fish populations also reflect this wnn1am1nm‘10n. Wetlands 4 and 9 show
less, but still significant levels of contamination. For example, FPCB

concentrations in mummichog at wetland 9 were four times higher than the fish
at wetland 2 (Buzzard’'s Bay), but five times lower than the £ish caught at

i
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waetland 5. Despite this, vegetative compesition and productivity, as well as
wildlife use, do not appear to reflect excessive contamination. For example,
above-ground biomass of tall Spartina alterniflora was greatest at wetland 3,
exceading the recorded values from wetland 2. Wildlife use of the wetlands
appears to be more a function of hablitat variables than contamination levels,
Thus, the small, disjunct wetlands 4, 5, and 9 with lower diversity and
interspersion of cover types appear to have less habitat value than the
larger, more diverse wetlands (1, 2, and 3). Although elevated levels of PCBRs
and metals were recorded in higher-level biota (ring-billed gull and
white-footed mice; SES, L947), there is no obviows effect on the populations
of the birds and mammals wsing the wetlands.

Given the considerations discussed above, biological impacts associarted with

the loss of wetlands 4, 5, and 9 are indicated to be minimal, and the
likelihood of mitigating for the impa is good. Biological impacts
resulting from £illing av wetland 3 vary; while the wetland offers good

habitat for a number of wildl species, contanination levels in the mud
flat, creek, and low salt marsh portions are excessive and generate concern
for long-term transfer through the food chain., The CAD option will cover the
more contaminated portions with £ill;  impacts to the unfilled marsh portions
are uncertain, but it could encourage the invagion of Phragmites already
apparent along the north side.

Overall, the CDF and CAD eptions offer minimal direct biological impacts due
to filling of wvetland habitats, and will remove most of the more contaminated
sediments from the biologically active zone.

1.3 HIDRAULIC-CONTROL AND CAPPING ALTERNATIVE

As deseribed in Section 1.3, this option requires that the freshwater f£lows of
the Acushnet River be carried through the upper estuary within an B80-foot wide
channel bounded by twe 8-foot high embankments. Contaminated sediment in the
area of the channel and embankments would be covered by a sand layver.

Contaminated sediments located ouvside of the channel would be coversd with a

3 %o 4 foor laver of clean liments., PFigure 1-% ghows the conceptual plan
view of this method.

2m

Short-term impacts assoclated with the capping alternative are similar to
those previously cited for rthe dredging options, and include water gquality
degradation (turbidity, contaminant suspension and mobility) during

construction of the channel and the initial stages of capping. Again, the
details of the sediment dispersal control method would need to be established

to assess this.

Tidal currents in the proposed channel would be mueh less than presently exist

in the estuary due to the reduced volume of water that would flow into rthe
channel. The river discharge into the proposed channel would be the same,
and, thus the lower salinity gradients betwveen the river water and harbor

water weuld move southward, decreasing the salinity in the area near the
Coggeshall Street Bridge. The leocal wind-driven circulation and waves would
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be greatly reduced due to the reduction in surface areas of the exposed water
in the estuary. It is also important teo note that, by changing the geometry
of the Acushnet River estuary, the tidal currents and elevations in the inner
New Bedford Harbor are also expected to change. Whether the effect would be
to increase the tidal range and currents, or to reduce them in the inner
harbor, not known without a predictive physical model, but the amplitude
feet of elevation. The tidal currents

change is expected to be less than 0.5
in the immediate vicinity of the Coggeshall Street Bridge would be reduced.
These reduced currents would create a depositional environment for suspended
sediments transported by the Acushnet River (SES 1987).

Although vegetated wetlands would not be directly Filled by the capping
option, it would appear that the 8-foot high embankments along the channel and
the resulving altered hydraulics would severely curtail or eliminate the
present tidal flushing. The existing vegetative characteristics of wetland
#1, with an unusually extensive cover of marsh elder, indicates that the
hydrologic regime of the wetland is presently near the upper range or limit
for salt marshes of the region (i.e., marsh elder grows at the upper

elevations of salt marshes). Additional constricted tidal inundation from the
embankments may accelerate vegetative changes; the Likely change would he
toward a Phragmi marsh. In any event, decreased coupling between the

""""""" wary is probable, inferring a loss (impoct and/or export)

these resources; it is noted, however, that there is
debate in the gecientific community concerning the significance of such
exchanges (Nixon 1980). In the present case, reduced interaction may be
desirable congidering the levels of contamination. Nevertheless, it is likely
that the present salt marshes will change considerably in character.

marshes and the
of exchange betwe

The capping option will £il1 roughly 72 acres of tidal flat habitat and 130
acres of subtidal habitat (SES 1987). What is established in their place
depends upon numerous factors, including: 1) final elevations of the £ill;

2) the microtopography of the £ill; 3) the physical properties of the £ill;
and 4) the freshwater/saltwater balance. The propogsed thickness of Eill (34
feer) will apparently bring final prades to between 1-5 feet above MLW. These
elevations could support habltats ranging from tidal flats to :
marsh. It is Likely that flavs and Phragmites habitat will be the most common
condition which will develop without careful design considerations, proper

construction, and active management. This is discussed in more detail in

Section

Additional biological effects of the capping option relate to direct habitat
changes in the area of £illing. Benthic fauna, £ish (including migratory
alevives and blue-back herring), and avian use of the open water subtidal and
intertidal habitat would be virtually eliminated on at least a temporary
basis. The long-term impacts to these communit: will depend upon the
conditions which are created in the upper estuary. While the potential exists
for some creative habitar development and management, the risks associated
with the wncertainties of this type of endeavor are substantial, and the
potential of establishing a monotypic Phragmites stand is high.
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11.4. EVALDATION OF REMBDIAL ACTION PROJBCT ALTERNATIVES WITH RESPECT TO
WILDLIPE TN THE UPPER RSTUARY

With respect to wildlife, project alternatives should be evaluated from the
standpoint of minimizing habitat alteration. Primary biclogical effects in
the upper estuary that could impact the estuarine wetland habitvats include
destruction of the wetland habitats, lowering of salinity levels, changes in
the tidal amplitude, and changes in currvent velocities.

Despite the levels of contaminatlion in the upper estuary weltands by PCB's, a
diverse bird and mammal community exists in wetlands 1 and 3. As documented in
earlier sections (4.0, 3.0) lower, supporting trophic levels in these wetlands
are representative of estuvaries of the ares and contribute to the productivity
of the bird and mammal components. Project alternatives should be aimed at
maintaining or enhancing the structure of the marsh and marsh/upland edge
habitats in these wetlands.

Agside from removing the wetlands altogether, the most detrimental primary

e with respect to wildlife habitat would be a lowering of salinity levels
wvhich would undoubtedly lead to colonizavlon of any remaining wetland by

_____________ ites. BEncroachment by Phragmites would represent a severe degradation
of wildlife habitat. The potential for this to cccur is high under the
hydraulic control alternmative since tidal Elow would be reduced considerably.
There appears to be little potenvial for Phragmites encroachment under the CAD
alternative, and some potential under the CFD alternative if freshwater runoff
is increased.

-~

I
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Changes in tidal amplitude could also impact wetland habivar and are
identified below based on 3 possible conditions: 1) tidal amplitude remains
unchanged - If the tidal amplitude remains unchanged then the structure of the
present wetlands should alse remain the same in the short term, However,
deepening of the upper estuary will result in an increased tidal prism and
higher current veloclties (SES 1987) which could inhibit furcher growth of
intertidal Spartina alvterniflora habitats and possibly lead to eroslon; 2)
tidal amplitude decreases - A decrease in tidal amplitude would result in a
decrease in intertidal Sparting alterniflora in areas that are no longer
exposed daily. With respect te the biotic community this would be undesirable
for intertidal Spartina alterniflora provides foraging habivat for
terrestrial and estuarine animals, serves as a nursery for marine organisms,
and is thought to play a major rele in the detritus based estuarine food web;
3y tidal amplitcude increases - An increase in the tidal range in the upper
stuary could lead to an increase in the area of intertidal Sparting

: lora as more tidal flar is exposed on & daily basis.

115 SECTION 404 (b){(1) GUIDELINES

The Section 404 (b)(1) guidelines under the Clean Yater Act essentially
mandate that no discharge of £ill material may occur within waters (dncluding
wvetlands) of the United States when there is a practicable, less damaging
alternative, and require that all practicable steps to minimize impacts are

~ 18-



taken, and finally that steps are taken to mitigate tor unavoidable impacts.
A initial criterion in the process of satisfying the guide 15 15
establishing the need for the project. The need for remedial action in the
Acushnet River to mitigate for PCB and heavy metal contamination has been
known and documented for years (NUS 1984; Batelle 1983; Genest and Hatch 1981,
Reinisch et al 1984 SES 1987).

The available data strongly indicate that biocaccumulation and biomagnification
is occurring through the trophic levels which exist in the estuary (Section
10.0). The potential health and environmental risks to the aquatic food chain
from continued exposure of the biological systems in the estuary to lew and
metals have been discussed in most of the reports cited above; these risks, as
well ag those to humang are outlined in Section 10 of this report. A more
definitive dSSE"GmWHI of the shert- and long-term food chain impacts from
taking no action (as well as from the various alternatives) is being generated
through d@v&lupment of a food chain mathematical model.

22

Given the need for remedial action, the three alternatives proposed in this
report have reduced direct wet]and impacts considerably over p!@VlqulV
proposed options (NUS 19843 § 1987y, A1l three proposals have attempted to
minimize direct £illing of w ;@Lml@d wetlands to the extent practicable; one
result of this is the petential for continued contaminant availability and
txw:lkmg within the wetlands.

0f the three alternatives, the CDF option entails the greatest direct impacts
to vegetated wetlands, and it is likely that much of the estuary will be toco
deep to support tidal Elat habitat in the near future. The more valuable salt
marsh areas from bird and mammal habitat perspectives (wetlands 1 and 1),
howvever,will be least impacted by the CDF option.

The capping option offers potentially extreme indirect impacts to these two
wvetlands (Section 11.3), although the direct Eilling is largely eliminated.
It would alse appear that contaminant mobility out of the marshes inte the
egtuary would be minimized by the capping option. The net impact to tidal
flar habitat is unknown, being dependent upon the conditions described in
Section 11.3

The CAD option entails less direct salt marsh £illing than the CDF method (3.5
vs 6.0 acres), and has the potential to replace all tidal f£lat habitat in a
much shorter time frame. Ay with the CDF option, however, contaminant
availability and cyeling between wetland and open water will continue under
the CAD option.

In summary, the three options are an attempt to compromise between the goals
of maintaining viable wetland habitar in the estvary while minimizing the
contaminant availability and cyceling., The CDF and CAD options appear to more
strongly favor the former goal, wvhile the capping option more strongly meets
thﬂ latter goal. The third component of the 404 (W) (1) guidelines, mitigation
far unaveidable impacts, is most critical for successtul implementation of the
capping option; this is discussed in tion 12
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12.0  MITIGATION

12.1  FUNCTIONAL ATTRIBUTES OF PROJECT ARRA WETLANDS

In order to supplement the understanding of wetland functions in the estuary,
a published wetland evaluation method has been emploved which assess
relative wetland significance for 15 functions. The Wetland Evaluation
Technique (WET) developed by the Corps of Engineers (1987), in operational
computerized draft, has been emploved for this purpose.

s
285

The WVET method assumes that wetland characteristics in combination contribute
certain functions, and therefore rating those characteristics can provide a
relative assessment of how well & particular wetland functions for certain
interests., The evaluation method isg not intended to provide definitive
answers to the questions of wetland significance. It is intended to provide a
documented, standardized means of assessment which requirves an inventory of
wetland characteristics and an understanding of how those characteristlics may
contribute to function. The assessment may also provide a basis for judglng
the degree of mitigation necessary to compensate for unaveidable impacts.

) &

is based on the premise that the functions and values a wetland can be
Lfied and evaluated in terms of social significance, effectiveness, and
opportunity. The social significance evaluation assesses whether the wetland

has important natural features or economic value. The effectiveness
evaluation assesses the potential capability of a wetland to perform a
function or value because of its physical, chemical, or biological attributes.
The opportunicy evaluation assesses the potential opportunity a wetland hag to

perform a function or value because of ivs location in the watershed or other
factors that influence opportunity.

VET evaluates functions and values by characterizing the wetland in terms of
its physical, chemical, and bilological processes or attributes. This
characterization is accomplished by asking a series of questions concerning
predictors. Predictors are simple, or integrated, varial: that reflect the
physical, chemical, and biclogical processes or attributes of the wetland and
its surreoundings. Responses to the characteri
in a series of "keys" that ine the ) .onship betw predictors and

land functions and valud The rela pretation
keys are based on the technical literature. sults in a
qualitative probability ratings of BIGH, MODERA’ signed to
funcrions and values in terms of gsocial significance, effectiveness, and
opportunity. '

Table 12.1 presents the compiled results of the WET assessment for the
project area wetlands. Tables 12.2 through 12.7 present the individual
results for each wetland, showing the ratings for social significance
effectiveness, and opportunity of each area as well as probable use
assessments for 14 waterfowl groups.

Is
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Table 12.L. Funcrional Significance Ratings® of Project Area Wetlands

Wetland Area

Punetion 1 4 2 4 2
Ground Vater Recharge L L L L L.
Ground Water Discharge M L M M M
Fleoodflow Alteration L L L L L
Sediment Stabilization H f H H H
Sediment/Toxic Retention H A H H H
Nutrient Removal/Trans. H M B B H
Production Export | " M M M M
Aquatic Diversitvy/Abundance H B H H H
General Fish Habitat H H H H H

General Wildlife Habirvat H H H H H
Wildlife D/A Breeding L L L L L

Wildlife D/ Migration H H 1) H H

Wildlife D/& Wintering M g [} M M
Uniqueness/Herdtage B B H H H
Active Recreation L L L L L

1 : : S - . m . vy iy -
As derived from Wetland Evaluation Technique (WET), April 1987
Operational Draft, U.S. army Corps of Engineers.

L = Low M = Moderate H = High

i
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Table 12.2. Evaluation Summary - Wetland Area 1

Significance Bffectiveness Opportunity Combined
Ground Water Recharge M L i L
Ground Water Discharge M M * M
Floodflow Alteration M L L L
Sediment Stabilization H H * H

Sediment/Toxic Rerentic
Mutrient Removal/Trans.

Production Export * M ﬂ‘ M
Aquatic Diversity/Abundance M B * H
General Fish Habitat M M * H
General Wildlife Habitar B * * i
Wildlife D/A Breeding * L * L
Wildlife D/A Migration w i b H

Vildlife D/A Wintering * M h M
Uniqueness/Heritage H * ke H
Active Recreation L * i L
V o= potentially High if watershed changes, I = potentially high if improved

Probable Use Assessments

Warmwater Fish M
Coldwater o L

Coldwater Riverine Fish [
Northern Lake Fish H

Breeding Migration Wintering
Waterfowl Group 1 L L L
Waterfowl Group 2 L H L

owl Group 2 , L L L
oWl Group 4 L L L

Vate
Wate

L Group & L L L

wl Group 6 L M L

Group 7 L L L

£ Group B L L L
Vaterfowl Group 9 L M L
Waterfowl Group 10 L M L

: L
Vaterfowl Group 11 M L 1
fowl Group 12 L E
Fowl Group 13 L M L
Waterfowl Group 14 L L H

T

baed
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Table 12.3., EBvaluation Summary - Wetland Area 2

Significance Bffectiveness  Opportunitvy Combined
Ground WVater Recharge M L * L
Ground Water Discharge M L * L
Floodflow Alteration M L L L
Sediment Stabilizatvion M H w H
Sediment/Towic Retention W H H H
Mutrient Removal/Trans, M L H I
Production Export w M * ¥
Aquatic Diversity/Abundance H L * L
General Fish Habitar M M * H
General Wildlife Habitat H * ¥ H
Wildlife D/A Breeding * L * L
Wildlife D/A Migration ¥ H ” H
Wildli /A Wintering *' B * H
Uniguen ‘Heritage i} * * i
Aotive Recreation L * * L

W o= potentially High if watershed changes, T = potentially high 1f improved
Probable Use Assessments

Varmwater Fish M
Coldwater Fish L

Coldwater Riverine Figh L
Northern Lake Fish H

Breeding Migration Wintering
Vaterfowl Group 1 L L IL
Waterfowl Group 2 L . L L
Waterfowl Group 3 L L L.
Waterfowl Group 4 L ' L L

Vaterfowl Group L L L
Waterfowl Group 6 L L L
Yaterfowl Group 7 L L L
Wacerfowl Group & L L L
Waterfowl Group 9 L 9 L
Waterfowl Group 10 1 .
Waterfowl Group 11 M L L

: ywap 12 L L. L
Vaterfowl Group 13 L L L
Vaterfowl Group la L L L
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Table 12.4. Evaluation Summary - Vetland Area 3

Significance Effectiveness  Opportunity Combined
Ground Water Recharge M L * L
Ground Water Discharge M M * M
Floodflow Alteration M L L L
Sediment Stabilization 4] B * H

H L H ‘ H
H L H H

Sediment/Toxic Retentionr
Nutrient Removal/Trans

Froduction Export * 14 » M
Agquatic Diversity/Abundance M H * H
General Fish Babitat M iy * H
General Wildlife Habitat H * * B
Wildlife D/A Breeding ke L i L
Wildlife D/A Migration * H * H
Vildlife D/A Wintering * H i H
Uniqueness/Heri tage H * i H
Active Recreation L b * L

W= potentially High if watershed changes, T = potentially high if dmproved
Probable Use Assessments

Warmvater Fish
Coldwater Fisgh L

Coldvater Riverine Fish L
Northern Lake Fish H

Breeding Migration Wintering
Waterfowl Group 1 L L. L
Waterfowl Group 2 L H L
Waterfowl Group 3 L L L

Vaterfowl Group & L L
Varerfowl Group 5 L L L

WVaterfowl Group 6 L M L
Waterfowl Group 7 L L L
Waterfowl Group 8 L M L

Vaterfowl Group 9
Vatecrfowl Group 10
Vaterfouwl Group 11
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Table 12.5%5, Evaluation Summary - Wetland Area &

Significance Effectiveness Qpportunity Combined
Ground Water Recharge M L * L
Ground Water Discharge M M * M
Floodflow Alteration M L L L
Sediment Stabilization H H e H
Sediment/Toxic Retention H L CH H
Nutrient Removal/Trans. H L H H
Production Export 'ﬁ 4 k » M
Agquatie DiversitysAbundance M H b H
General Fish Habitat M M ke H
General Wildlife Habitat H * * H
Wildlife D/& Breeding * L h L
Wildlife D/A Migration * 1) h H
Wildlife D/& Wintering g M * M
Uniqueness/Heritage H * t H
Active Recreation L * k L

W o= potentially High if watershed changes, T = potentially high if improved

Probable Use Assessments

Varmwater Fis M
Coldwater Fish L
Coldwater Riverine Fish L
Northern Lake Fish B
Breeding Migration Wintering
Waterfowl Group 1 L L L
Waterfowl Group 2 L H L
Vaterfowl Group 3 L L L
Yaterfowl Group 4 L L L
Yaterfowl Group 5 L L L
Waterfowl Group 6 L M L
Waterfowl Group 7 L L L

Varerfowl
Vaterfowl
Waterfowl
Vaterfowl

Waterfowl Group 12 L H 3
Group 12 L M L
Group L4 L L i
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Table 12.6. Evaluation Summary - Wetland Area 3

Significance Effectiveness Opportundty Combined
Ground Water Recharge M L w L
Ground Water Discharge M M w Id
Floodflow Alteration M L L L
Sediment Stabilization H H * H

H L B i
H L H H

1t/ Toxdice Ret
- Removal/'T

Sedime
Nutr

TANS .«

Production Export * It} * M
Aquatic Diversity/sbundance M H k H
o’ al Fish Habitat M M k H
General Wildlife Habitar H * e H
Wildlife D/& Breeding b L ki L
Wildlife D/& Migration * H e H
Wildlife D/A Wintering i 4 * M
Iniqueness/Heritags H * e H
Active Recreation L * * L
Wo= potentially High if watershed changes, I « potentially high if improved

Frobable Use Assessments

Varmwater Flsh M

Coldwvater Fish L

Coldwater Riverine Fish L

Northern Lake Fish B

Breeding Migration Vintering

Vaterfowl Group 1 L L L
Vaterfowl Group 2 L M L
Vaterfowl Group 3 L L L
Vaterfowl Group 4 L L L
Vaterfowl Group 5 L L L
Vaterfowl Group 6 L L L
Waterfowl Group 7 L L L
Waterfowl Group 8 L L L
Waterfowl Group 8 L M L
Warterfowl Group 10 L M L
Waterfowl Group 11 M L L
Waterfowl Group 12 L M i}
Waterfowl Group 13 L L L
Waterfowl Group 14 L L H
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Table 12.7. Evaluation Summary - Yetland Area 9

Significance Effectiveness Opportunity Combined
Ground VWater Recharge M L o L
Ground Water Discharge M M * W
Floodflow Alteration M L L L
Sediment Stabilization H H e B
Sediment/Toxlc Retention H L H H
Nutrient Removal/Trans. H L H ¢l
Production Export * H * M
Aquatic Diversity/abundance M H ke H
General Fish Habitat M M & H
General Wildlife Habitat H * * H
Wildlife D/A Breeding ke L e L
Wildlife D/&4 Migration e H * OH
Wildlife D/A Wintering * H * M
Uniqueness/Heritage H * * H
Active Recreation L * w* L

W = potentially High i1f watershed changes, 1 = potentially high if improved

Probable Use Assessments

Varmwvater Fish M
Coldwater Fish L
Coldwater Riverine Fish L
Northern Lake Fish H
Breeding Migration Wintering
Waterfowl Group 1 L L L
Waterfowl Group 2 L H L
Waterfowl Group 3 L L L
Waterfowl Group 4 L L L
wl Group $ L L L
vriowl Group € L M L
rfowl Group 7 L L L
Vaterfowl Group 8 L M L
Watertowl Group 9 L M L
Waterfowl Group 10 L M L
Waterfowl Group 11 M L L
Vaterfowl Group 12 L H H
Yaterfowl Group 13 L M L
Vaterfowl Group 14 L L H
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Overall, the wetlands were rated quite similacly for the functiong evaluated,
This demonstrates the importance of setting (physicgraphic, hydrologic,
juxtaposition, ¢.) in influencing value, at least as perceived by this
assessment method. The functions generally rated as most strongly provided by
the project area wetlands include sediment stabilizavion, sediment/toxic
retention, nutrient removal or transformation, and biological habitat and
diversity., The lowest rated functions were for ground water recharge, f£lood
tlow alteration, and as breeding areas for designatved waterfowl.

The inability of WET to distinguish differences in functional values between
most of the six wetlands underscores guestions pertaining to the sensitivity
of such evaluation techniques. Intuwitively, the larger size and more
diversity of vegetative types within WVetland 2 infers greater potential to
provide a wider array of functicns to a degree which has more local
significance than the smaller, less diverse marshes (wetland sites 4, 5, and
9). Similarly, Wetlands 1 and 3, which may be consldered together due to
their proximity and undeveloped shoreline and upland habitat in between, offer
a relavively large area (56 acres) of a diversity of coastal vetland cover
types.  In contrast, Wetlands 4, 5, and 9 are relatively small, disjunct
marshes. In looking at the distribution of certain cover type, particularly
the regularly flooded tall Spartina alterniflora marsh (which is often
congsidered the most productive coastal wetland type), it should be noted that
Vetlands 1 and 3 provide the greatest area (8.9 acres) of this habitat type.
The tall 4. niflora cover in Wetlands 1 and 3 also have considerable
areas of ad mud flats, often considered to be the principal site for the
conversion of plant production inte animal biomass (Whitlateh 1982). Wetland
2, despite its’ small size (3.3 acres), is predominantly (69%) tall 5.
£] whereas the extensive Wetland 2 hag glightly less
Alternatively, Wetland 4 is predomimantly (73X} Phi
from a wildlife habitat perspective this cover is probably the
valuable of those occurring In the project area wetlands., In considering the
range of factors which, din combination, determine overall wetland wvalue, the
following ranking of the project area wetlands (from highest to lowest) is
suggested: 2, 1, 3, 5, 4, 9. The first three areas would be logically grouped
together in a "higher value" assessment versus the latter three in a "lower
value" category. Again, this ranking is intended only to provide guidance in
determining the level of mivigation which may be appropriate din the eventual
disturbance of the various wetland area

e

12,2 Minimizing, Rectifying, Compensating for Biological Effects

In line with the definitions us

(40 CFR 1308.20), mitigation

1 by the Council on Envirommental Quality
ludes:

o avoiding adverse impacts to wvetlands altogether by not taking a
certain action;

« minimizing dmpacts by limiting the degree or magnitude of action;
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» rectifying the impact by repairing, rehabilitating, or restoring the
affected environment;

o reducing or eliminatving che impact on wvetlands by preservation and
maintenance operations during the life of the project; and

< wompensating for the wetland losses by
substitute resources or environments,"

lﬁ@vlauimg or providing

The aspects of avoiding taking remedial action steps in the Acushnet River
estuary, as well as those of minimizing direct wetland fmpacts by modifying
the proposed locations of comtainment areas, have been discussed in Section
11,0, Table 12.8 summarizes the probable unavoidable impacts associated with
the three remedial action alternatives and outlines potential mitigation
strategies which might be considered to cffser the impacts.

For all three remedial action alternatives, erosion and sediment control

biological impacts.

The principal strategy to mitigate for the direct loss of vegetated wetland
under both the CDF and CAD options is the potential for escablishing fringing

salt marsh areas at several locations within the estuary. This would
necessitate using clean sediments to raise the elevation of intertvidal flavs
or subtidal habitat to grades which will support regularly flooded low salt
marsh., Plugs of Spartina alterniflora would be planted in the deposited
gediments. Measures to reduce surface water flow velocities would be requiced
during the period of vegetation establishment to prevent sedlment erosion and
loss of plant plugs. This technique has been implemented in numerous
ingtances by the Corps of Engineers throughout the east coast under their
Dredped Material Research Program (DMRP). The final locations for such areas
would require additional assessment of existing and proposed conditions. The
actual need for such micigation lg also questionable, considering that the
direcr wetland losses are confined to the three wetland areas indicated to
have lower wvalue in the estuary. Given the scarcity of vegetatved wetland in
the estuary, hovever, any efforts to maintain or increase the extent of
wetland may be warranted,

The loss of vidal flat habitat under the COF oprion (as much as 72 acres lost
by excavation) would bhe extremely difficult to compensate for in the near
future. The volume of sediment necessary to re-establish grades necessary to
become intertidal flav is considerable. Natural deposition would, over time
(tens of years) likely accomplish this. Recolonization is dependent
principally upon substrate conditions and prowimity/availability of
recrultment areas. The disturbance of a much smaller area (710 acres) of
tidal flat under the CAD option, with arvificial re-establishment of grades
and substrate suitable for intertidal flats, greatly reduces the impacts over
the CDF option,
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The hydraulic-control with capping alternative, while essentially eliminating
direct impacts vo vegetated wvetlands, will require placement of £il1 cver the

entire 72 acres of tidal Elac and has potentially major indirect effects on
adjacent wetlands (Section 11). The actual effects on the adjacent salt
marshes arve difficult to predict, being dependent primarily upen the

hydrologic flushing which remains after construction of the embankments. If
the flushing is significantly diminished, there is & high probability of
expanded Phragmites growth in the high salt marsh areas. It is unlilely thart
the high marsh would succeed to upland, given the organic soills, physiographic
setting, and climate of the area.

The thickness of fill (3-4 feet) proposed to be placed over subtidal (open
water) and intertidal habltats between the channel embankments and che salt
marshes will apparently bring final grades in these areas to betveen 1.5 feet

above MLVW. These elevations could support habilrats ranging from vidal flatvs
te gmites marsh. There is, therefore, a potential of creating diverse
wetland and upland habitats which may mitigate for the {mpacts of placement of

£i11 associated with the capping. As noted earlier, it will reguire detailed
design measures, proper construction, and possibly active management to
establish habitat other than shallow open water/flats and P 5 cover.
It may be feasible, however, to create a diverse mosaic of sha water,
Elats, brackish marsh, and upland islands which could attract and support a
nunmber of wildlife species. Impacts to shellflsh and marine fisheries would
not be mitigated by this proposal, however. Designing such habitat will
require detalled understancding of the hydrologie regime which will develop
after the embankments and capping are completed, knowledge of the sediment
characteristics to be used in the capping, probable water chemiscr
parameters likely to influence plant composition, e.g., pH and i
better understanding of final grades in relation to water levels,
Identitication of certain targeted wildllife species may also be warranted to
direct the type of habivat which is designed for.
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13.0  COORDINATION WITH LOCAL, STATE aND FEDERAL AGENCIES

Ms. rarah Courtney 2/25/88
Massachugetts Cosstal Zone Management
(617) 283-0598

Not o

Mr., Richard Quateman 2025/ 88
Massachusetts Audubon Society
(617) 2B4-05498

No longer works for MAS, No information on curreat work address.

Mr, Jett Bemoit 225088
Massachusetts Coastal Zone Mamggement
(617) 72/~9530

Not 1n.

Mag. Susan Moore 2125/ 88
Massachusetts Coastal Lone Management
(617) 994-9728

Forwarded technical report completed inm 1985 and suggested that Judy Peterson
he contacted.

Mr. Jan Smith /25768
Massachugetty Coastal Lone Management
(617) /27-9530

Could not comment on New Bedford project and suggested that Susan Moore be

contacted.

Mg. Judy Peterson 2725/ 88
Magsachusetts Coastal Lome Management
(617) 27=-9530

Offered to send technical report completed inm 1983, but could not comment on

project proposala.

Mr. H.W. Hewpmann 2/25/88
Massachusetts Division of FPisheries & Wildlife
(G17) 3664440

Not it
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Mr., Jay Copeland 2/25/88
Massachusetts Natural Heritage and Eadangered Species l":'\:: g am
(617) 7279194

Requented that a locus map be toerwarded to the MUHESE office so that records
of species occurvences could be referenced more accurately. Map forwarded on
pame date.

Mr. Chris Manraras 330/ 88
@

Mational YMarine Figheries Service
LGLT)Y 281 -3600

Needed to see proposed plang before hig agency could comment on any current
or proposed worlk, Suggested that Sue Wello at Woods Hole and BEd Reiner at EPA
be contacted,

Mg, Sue Mello 330/ 88
National Marine Fisheries Service
(617) S&8-5123

Concerned that dredging is being considered without adequate data on
resuspension. Canpot comment until results of the pilot dredging program are
available, but will torward comments given in past and suggested that she be
contacted after review of those ccoments.

Mr. HeW. Hevsmann 381/ 86
Mas sachusetts Division of Fisheries and Wildlife
CG17) 3664400

Regional data has been collected on wintering waterfewl, but has no specific
data on waterfowl in the Acushmet River Estwary System. Suggested that Ward
Stome of Wew Teork Department of Envirommental Congervation be contacted For
information on bio-accumulation ot PCR's and heavy mecals in ducks wintering
o contaminated rivers.

Mr. Ward Stone 331/ 88
Rew Tork Department of Bovirommental Conservation
(518) 439=-8017

Mot in.

Mr. Rocky Guyer 3/31/88
Woods Hole Oceanographic Inetitute

(617) 5481400

Net in.

Mr. Lee Bridges 331788
Magsachusetts Division of Marine Fisheries



(617) 727-3193

Does mot have first hand knowledge of project, but offered to make svailable
extensive data on PCBH cootsminaticn in the Acushnet River Estuary, which staff
from his agency have been collecting simce 1977, Data may be obtained from
Jack Schwartez at the MDMF Salem Lab.

Mg, Sue Morrison 3131786
Magsachusetts Department of Euvironmental Quality Engineering
(617) 935-2160

2

Does not work for DEQE any longer, and DEQE, at the moment, has no shellfish
department.

Mr. Frank Germano 1/31/ 88
Massachugetts Division of Marine Figheries
{(61l7) 8884043

Not in.

Mr. Mike Hickey 3731788
Mansachusetts Division of Marine Fisheries

(617) 8884043

Not dn.

Mr., Randall Fairbanks /3188

Massachusetts Division of Marine Pisheries
CAHLT) T2T-3193

Te not tamiliar with spe ics of project and did not feel it wounld be
appropriate for field personpel to be contacted since they are already over-
loaded with worlk. However, the MIMEF Boston office does have information om
sport filaheries in the Acushnet River Batuvary which would be made available Lo
TEP. The director, Philip Costes, should be contacted first and made aware
that this has been cleared by Mr., Fairbanks.

Mg. Farah Courtney 331/ 6
Massachusetts Coastal Lonme Management
(617) 283=-05498

Suggested that Richard Quateman of TCF Ime. be contacted.

Mr, Richard Quateman 3/31/88
TCF Loc.
(6L7) 7213-3RB6&60

Mr. Cuateman coordinates community relations in his new positiom. He has
nof had time to review project alternatives and therefcre could not comment.
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He suggested that BEd Reimer at the EPA be coantacted.

Mre., EBd Reiner 3/31/88
EPA Wetlands Diwision
(617) 5653347

Not 1.

My, Roclky Guyer 471788
Woods Bole Oceanographic tnstitute
(617) 548-1400

Flow 1 weak in the upper estusary due to the constriction at the Coggeshall

St. Bridge, which he believes caused a decrease of o few loches in the tidal :
amplitude of the upper estuvary., As & result, there sbould be litctle

{negligible) change in both the tidal prism apd smplitude if the estwary was
deepened by up to two feet. A& dramatic change in the tidal amplitude would ‘
result, however, from drastic changes of the shoreline characteristics, or iLf

the hydraulic control alternative was implemented. Deepening of the upper

estuary would result in an increased flushing rate and, possibly, higher

gsalinities Further up the estuary; this, io turn, might effect migratvory fish

that require brackish comditions. After deepening the estuary, the gyeten

would become depogitiomal as it moved toward equilibrium.

Mr. Bd Reiner 4/ 1/88
EPA Wetlands Division
(61LT) 5653347

Not im.

»

Mr, Frank German
Massachusetts Division of Marinme Fisheries
(617) B8B-4OHD

4/1/88

Not din.

Mr. Mike Hickey 471768

Massachusetts Division of Marine FPigheries
CHLT) 888~4043

Net in.

Mr, Ward Stoune 4/1/788
New York Department of Eavirommental Congervation

(5L8) 439-8017

Not {n.
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Mr. Jim Fair 471788
Massachusetts Division of Marine Figheries
(617) 727-3193

Most significant resource in the

estuary/bay are shellfish, which cannor
be talken now,

Anything that causes vesuspension of contaminated sediments
would poge & major problem ror shellfish in the outer harber, which are
already plagued by problems with coliform. Prognosis for the health of the
shellfish an the outer barbor Looks good, and anything that will contain
contaminated sediment will help shellfish resources tremendously. PCB's do
not pose a problem tor shellfish, Shellfish purpe themselves yearly during
spawning, and then PCBE levels may builld back wp te 1 part per million during
the rest of the year.
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Nl Dennis Lowry
[EP, Inc.
& Maple Street

PO Box 738C
Northborough., Ma  O1532

Re  Acushnet River Wetlarnds
New Bedford, Fairhawven,
Acushret

Dear Mr.o Lowry:

Thank vou for contacting the Massachusetts Natural Heritage
Pumu<wn regarding rare species and ecologically significant natural
comrmunities n the wvicinity of the Acushnet River Wetlands shown
on the map contained in your 3 March 1938 letter.

At this time, we are not aware of any rare plants or anirmals or
riatural cornrnuruties in the area of these wetlands.

Hovour project plans change, or if additional fieldwork and research
results in an update of our database, this evaluation rnay recuire
reconsideration.

[ T . .
Sircerely, % Per
s / o
o / /
b v ) p
o . /
0, ’_ | /
s L
p ’t_,n,— . A O s
/ »* L #
! [ Y,
< LT ——"
; —

\..r”-~ / il'.

S S

/New Bedford, et al/Lowry

cor New Bedford town file, chronoe file, notes in Fairhaven and
Acushnet town files

Dhivision of Fisheries and Wildlife 100 Cambridge Street, Boston, Mass. 02202 (617) 727-9194,~
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APPENDIR TABLE I. <(cont)

STATTONS
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APPENDIE TABLE 2. NUMBERS OF FISH CAUGHT IN MINNOW TRAPS, 28.30 JULY 1987,
NEW BEDFORD WETLANDS STUDY. DAY TOTALS FOR STATION 2T4é
ARE COMEINEL TOTALS FOR NIGHT ANDR DaY.

F. heteroclitus P omajalis ¥, menidia &. sepidissima
J
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APPENDIN TABLE 3. FREQUENCY DISTRIBUTION OF LENGTH AND WEIGHT DATA
MENIDIA MENIDIAFOR COLLECTED IN BEACH SEINES, NEW
BEDFORD WETLANDS STUDY, 29-30 JULY 1987,
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APPENDIX TABLE 3.  FREQUENCY DISTRIBUTION OF LENGTH AND WEIGHT DATA
MENIDIA MENIDIAFOR COLLECTEDR IN BEACHE SEINES, NEW
BEDFORD WETLANDS STUDY, 29-30 JULT 1987.
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