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WGI.Ll  d 1 (!:!:!!:! 6!'11 CT III 11 L (|| il t: l - i for U I'l i!lM O I d 111 If. .1. C! IL ITIp iiC t ill il D:: 1. I!:! I: C! d i l  l 

ii 6!s c: 11 c n i: , 0 . S.ince the proposed renu-d la l a c t i o  n ]:: I an::- woul . : i 
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K I'.' e r e s-1:1,1 u r y irtn.-si y b e c on t a tin i n a t:. e c l , t h e y m a y s 1111. i' nine t. i on 

!=> im 11. iii r 1 y to is I. e ! • > ! • > con t: am i. n at e cl wet .1. a nd , For e >: anp I.  e r do t h f i s n e 

wet land!!! iii up port a </ i a I:: !l e and p r o d u c t i v e c o mmu n 1 t\r of c r t;i a n L i-i'irti:-! 

in l'i e n c o mi pa r od w .1 th iin -s ii. in i 1 a r bu t:. I. e !=; sis c orVt: iin mi n ii I:.*! cl w?. 111> n cl (!•: e.e 

Sect ion ' I  , o u ncl ' i i . O )  , Since the r erne cl la I. a c t i o  n a 11:.*; :r n a 11v e •• 

w i l  l i npac t agi. i i i i t i. c: a ncl w e t l a n  d :;; y s!: e in s, tln-iy - n i c e evaluated 

under the .Section < l 0 4 | b ) ( l  ) i:ju;kieliri'i:-s of. tlVE! Cilnihi in Water A c t , 
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I . . ;> PIFIOJK"\: LOO:A T i OH , CBARAC'i: IE; R ,, A.M 1:1 PI.IR PO>S ii! 

'Reined La I. act ion is. proposed for the upper Acush rie t: River 

e :-it i.i a i" y , «; in tend i. rig nor th w a r d l irom l:.he oroggeshal 1 Street Hi r i d g e 

l:.o the T u c k ! i  n Hil l Road B r i d g e . The proposed ^ o r k a re a Ls 

1 o c. 'A t e d i«i i. t l'i i in the c amimu n i t ii. e s of N e w E i e d f o c d „ Ac 1.1s h n e 1  , and 

f a i if I'll a v e n | I;| .i. i;i ui :r e. '.I - 1} . I-I a b i t EH t:. i n '»re s t .i. q a t e d w 11 111 .i. n t h a 

i" e in us d i.a.I. -IM:: t i cm s i. l:.e IncludiEis t:iperi wa te r , mud 1:1 a I: s , WEi ' t L a n d s  , 

and some u p l a n d (;i r e a •;, w h i c  h eirteiKl L n t o the w e t l a n  d In a b i t •> t : . 

In add it L o i n , two sma I..1. t idal , marshes L o c a t e d south ol: the 

I - 1 9 5 bridge w e r e a lu .o i nven t L q i s t e d ( I;11 q u re I-:;1!),, These I H - J rshe,;; , 

however , iiire no I: w i t h i n I: he most con t a in i. n a t e d  , "hoi: si. pot" a r e a , 

of the ftcashnet R i v e  r «• s 1:: u u i: y , For c o m p a r a t i v e p u r p o s e s  , a 

I:, .i. d in 1 in a r s h a n c:l m u d t: 1.i-i t ;;; y;;; t e TII o n IE! u ;: ;: i:i if d :•• Ii!a v w % :;; 

:i nv e s t i i;j .:i t: ecil . I h i •-. i n I. e t a nd a •• I E J ci e i a t e.d 11 d a 1 'ma :ir sIi .i •-, ]m«:i :t- l<:e d 

I!1 ope l i i e . i i ch on U l i i G i - i ]Tin:i p - I . and I J E - ' i i i \nout hea !-j t: ol:  l : 'a i r l ' i i : i i , re :n and 

i-i out h we,=; 1: o I: Eas t Jli' a i rha v e:n. „ 

Two re lined i ;n 1 a 1 tern at L'/e.-i, ( 11 hydra'u 1. i.c control , rind ( ;• ) 

:lr<::dqini:j w i t  h di i - j p c i s - s a I . . i n an i. n-har 'boi: co:nta:i t iment n - i . te, w e r e 

proposed by MIIB | 195)4 I to e [I i :rn i n a I: e I: he i-iource ol: 'metal and PC IB 

c: o n t -si in i n a t i. o n i. n t: h e A c 1.1 s h n <;• t F i M K' v: «• ••, t u a r y n o r t h o I: t h & 

C ogg I-; :•; ha 1. I !:! t r<-: e t Br .i. dg <?. (!•; (=• & S ect .i. o n !! . n ) , Ei.o t h a II. t e r n a t i v K :; 

w o u L  d :iittet[i;pt t  o i sola te-s c o n t a m i n a t e d m a t e r i a l s i. n a v < a y t h - a t : 

id ou 1. d di I. i. mi n a t E i > o v: in :i n i in i. i1 < = • t: h e pot e n I: i .11 "I f o r l'i 1.1 ma n e :>: p o <;.i.;i r e a nd 

!•! :c p o •;. 1.1 :if i« t cs b i. o t: i c c o:m m u n .i t: i. e s , T h e "" n o n - r (•• rn o » / • a I a c t: i o n "' 

( Ii y d r a u 11 i ::: c o n t v: o 1 -a .1. t fi! :r n a t i. v <•• } \n o \:i I d a I:, t & m p t: t. c: c: o n 1: a i n 

con tamina ted •; e d .\.IK- nt s i n -p l ace by i so la t ing sediment : - , l i rom the 

r i-i !-i u s p e n •; 1 o n a n d I:. :i: a n •; p o r: t a c. 11 o n o f I: h e A c 11 s h n e t: T< i v e r 

e s t u a r y  . The ""no in i - re i i i i cva 1 ac t ion" woul .d be a c c o m p l i s h e d by 

c: o i» ' i i i r i. rig the co n t:. :>Lra i n i:i ted i-s e d :i :m«ii n t:. •;. M i t: h c 1 ea n in a te i: i. a 1 •; . , T. h e 

"" if E-tracs v a 1 -a c t .i. o ri | .i. in -hi .:i r boot: c o nit a .i. mae n t:) \\io\.\ 1 c:l i:-c; cp.i i I:M;; d :r edg i ng 

oont a'm.i.nated s ed imen t s and i sola t ing them w i t h i  n di control Led 

sl'ion;- L i n sis clisposal :;; L td ! , , 



A p p r o x : l m a t : I E ; Ik.a l.e 1 : !?9 ,50 

„ l:i ED fC F! [) 
HAXItCE! 

I - ! ! , l - lo t : l ipo t . .\rt:3 ,;i'-id i : h i ? A c : L I ; ; h n < ; ' : Td.'^ 
!'•;>;! i i n r  v , i ru l ( ,n:M l . c r Mi.- '«i l l c ' d f n i r c l 
T i I - i I W i . ' i t 1 i n i l s I Mi'!; \9l-\-i ,  1 1 .'.•< . l " l } ' \ 



The i 'kCUi'ihmet R i v  e v  : es tuary we;11 ancl i f i i s i [ - . « ! ! i - i i i r n i t - n t and .ci!:i!:i<:icii:il:.*:d 

'I Ci 1 | b ]i ( II.) e cj n !•; :i ell 1:1 r tin'I:, i o n& Ih aviii be: m n :-i t rue t u re cl 1: o addl :r ii! s \\. the 

c: a tc; i:| ci i:1 :i e in of In form ill:.! en that . mu i-i I:, bus «::on!;:.i.de:i:i=!<:l in b«:i lane ing 

the Vi-il i.ie. o I: the we I:, lands wi l:.h ai'iy tid verse el:f:ect:s that may be 

in !•; soc..1 ii l:.ei:l w 11h l:.h e p i"<:>p ci K>V. cl r*; in ii!<l :i t i t !l. .n c: t i on i = : , 



2 .0 PROJECT ALT1SRN AI11VE !3 

P i" o ;j in c: t i:i 1.1" ii! i: n a!:. .i. v e !=i i in c '\ ad e no act i o n , a rid t: i>i ci n» in od i a ] 

a 1.tenrnat\.vei=i - h; , ' t i l l r . f iu 1.1.c c o n t r o l  , and dr*;dcj.i.ng with d.u;,po>::;i:il in 

an i. iv -harbor t:: o n't: a .i rone n!:. i i s i . t e CHU,:: 1 . 9 I M )  . 

; •  , i i*i : : i A C T I O N 

l.l ride it: the no a c t i o  n si 1 t e rna t . ivc - , e-n i.i;i I:. inc j 1 e v o.11 K< of F C  B and 

'h cs a \< y i" e t n 1 c o n I:. a in i. n di 1io n v< ou 1 d be f r «••;;. t:s n t:. I: c:T u :n e :<: I: i-- n d od 

p 1:11" i ("i d o I: I:. :i me :i n t:. lie1 ;;: e.d i. in e n i t , w a te r , b i. o I: a  , a n d a i. r c It' 1:. h c: 

A c11.1 =; h n e It: IF! : iv e if e •; t u si r > , 'T h e m .i. g r <:i I:, .i. o n 1:1 I: c: c n t:. ,;i in i n ,:i n t : : - , 

d c v n s-. I:, in-! i-i m and the p o t e n t i a  l I! or e 11 p o in i. n i;i huni.:in!-i <n ;nd otl'ior 

I:: i o I:. :i c t:: ::> in HI 1.1 n 111 «• :•> t o t: I ' IMI:-• ; . e c o n t am i n a tit:;; '\n<:\ I: he fi::n:>d t::li.:ii.n 

i n o u l t  J no I:, be e I. i™i n a ted i  n th«- niis-n: f i.:i t: 1.1 r e, Over l : ime s:,ome 

11=; o 1 is t i. o n of the contaminated i ' lCdl merit!;; w i t h . i  n the e s-. I: u «-i r y w o u L  d 

o c c in r ell i.i e t o I: h e d e p o !=; i. t: i a n c: I: c 1. e a n <E- r •• «• cl i tn e n t: i - j I: v:o m I: ]-\ & 

A c: 1.1 iii li ne t: E ' l i v e r  . A x\ib B t is n t i. a 1 Mount ol! c l e ane i : --.ed i. t i i s i i n i l : ( : >  9 

cm i voi.ild l i u v e tc be deposi . i ted be I:c:rti: I:he contain.! un i t ed ii.edl 1.1110nti-; 

were out oi: the ;!one ol: b io logical ly Lnduced i - i ed iment m i . x . i n i ; i 

(k : i. o t u r I:: iai I:, i c n i (V« r l ' ] i. t:. 1 a c h :i •) El2 I . B i. o I: in r b 1:1. t: i c n h <:i i;: t: h e p o t: >•• n t i .11. 

l:c g i : ea t ly mod i.f y th<:- ch e in :i c a I. proper I: les - i of  : : u r : E i c i . a i :=; ed :i. in i:> n t: r

a. n d t o it; e •• c ,:c p o s e ::: a n t a mi n a. t c:i :;,. e. d I in e n t;: t c t h G s o i I / w .11Git, 

'i n 1:: c r I: a c e . 

2 , 2 I IV , DRA U LI C - COMT l:!0 L A .1..,, I1 EIIM AT IV E 

T li€ h v d i" 11 in 1 i c co n t:. ro 1. a Jl I: <••• r n :i t: i',' o i[ i') o n •• t" e in ov a I ) '//c: u .1t:l u;;; e. u 

lined earthen and rock lii . l l ;;:l:'i.annel tc isolate tl'ie !: r as h.v, a t:, e r 

f l c w i i ; ci I: the A c u e h n e  t EJ. i d ' e  r t: rom thui: c o n t a m i n a t e  d !»edi mer i t •• 

n o :r t h o I: th e Coq i;i e s=.]"i <- i 1.1 S t: r ee t I:! i" i d g e | F .i g u if e •;. 2 - :i <\\ n ::l i! - 2 ) , 

The channel iwould be i;:on.:-lt::rui::rte:;l tc a rieiglit albc'.'e the t lcod 

e l i - - v a t ion t:> p r e v e n t over I: op pi nc| , H c w tisv e r , t he he. ight voul:! bo 

l e v e r e  d !:ii:iul:h o l : thufi: Cciggei - ih-a . 1.1. i i > l : r e e  t l i i r . i d c j e l:o a l l o  w t i d a  l 

o :•: c h. a ncj e w i t  h thus l o w e  r h a r b o r  . The b yj:: a ;; s c h a n n e l  , would 

i. =: o 1 ii t isi! t:. h e-> ::: o n t: a m i n <:i I: c; d •; i = s cl i. mi e n I: <•> I: ir t:i m i" &:;, u i-i p o. n •; i o n a n d 
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t rai iff i per I:, by the river f l o w  , The: harbor bottom in the rein a .i iiinq 

o p e n 1*1 ai I:, is if a v: e. a s ( a n d M e I:. .1. a n cl s I w o u .1. dl b e o o </ e r ed w i. 'I: h 

:ii p|:: if o I*. 1 in a l:.e 1. y 1, 2 lie t e rs» ( 4 Is eelt: I o II c 1 e a n s eel i. me nt s t o i s o 1.111 e 

1:1) ii: contaminated iiied.ii. mei'iiti;: l £ i : c  m the wa!:: e r co lumn  . 

;; .:i I:IRE::DC;:IWC; WITH DISPOSAL IN AM I:H- HARBOR CONTAINMEWT !3:rn;:


T It'ii is i: t:1 ni & d .1, a 1 a 1 1 e r nat iv e wou I d r e qu i r e d r ed c,| i nt:| [ a 1, 1. ] 

iiiedinient::-; i/hich c on La in I ppno. or mo in;,! oil I?CE (N'lJl-i 198'!), A 

p !•! rnrna n e nt in - h n i: l::i o r c o nt ax mineri I: s it e w i:> ul cl b e. co n i=; t rue t. ed. o n t he 

<i: a ii, I: t\> r n ;;,hcre oil the nipper e us t na r y l:.o ii. lino 1 a t e tin;: contain.! natedl 

!:! ed i ITllli! I'l I:. := ( ['' 1. CJ LI I"li! \\ " 3 i:l lid ,i! - '! ) , T. I'l Si! p I. i:l C!*; 11PI Ii! I'l I:. O II c:t I'l .i. tllpli! T HIC <:l 111 1 41 

i L n s i ' i : l:ieniiial:.h the piisnTicirni- 'nit: ccnl:.a i niiient . - i i t i i  s i. !=;  ( :in add i. t i c n a  l 

i:: p t :L o ;ri '*/ i. t h I:, h :n i-i a 1 1 m i" n a t:. i. v 1=1 , Be f o r f=! h j^cl i" a 1.1 1. i. c cl:i: e dl q 1 111:3 
1c: p iii r «:i 1: i t:i n i-i c:: o in in i=! n c: Hi , !•; m cl i irn f ;> n I:, d i •• p sis i:1 ii. 'A 1 t:: o n I:, r ci I. s-i t: :r in <:: I: i.:i i:1 si  :;. 

( i - i . c j , ,  , !-ihii!E:'t i p i . l m c  i and c:i doublii! \\. ill:. c u r t a L  m w  o a Id bi-; pi n c i i s  d 

j u !=; I:. •; 1:3 1.1 1:. h c f I:h i-s c::oi;i i:| ii> iiii in 1 1 !:! I:. n« i-s t EJ:r Ldg i:s . 

2 . :i , 1 L10.1.J. nii|.d.., ..... LO.:::.!il 

!•!<:• till i HI ii! n t !•; II i: 10 m I: In sis 1. o c in I:, i o n o II t h m p r o p o si, e d p IB r m a n e n t: 

c: o n t: a i mm (;; n t & .i I:, ii! e in l:i a n k in i» n I: w 1:3 u 1 d b i-i p 1.1 in p <i i i:l I: o si 1 1=; m por ii i"Y 

c: o n t .:! i n miii n t <-. Lie on I:, line ve!i,l:.ii!rn si. It ore of the uppe i  : i = s :;. t: u a i:-v 

1 F i g u r  e 2 - ' i )  . l\n G a r t h c  n emlbari lf . ininiH'i l : . wou l  d Ibiii coiii i i tructi-id ai :ci . ind 

t T'I e p e ir m :i n si1 n t: c o n t <- i i n m e n t a if e a 1 o c: a t K cl a I. c: n q t h e 1:1 a ;; t c i: in 

::; l'i 1:3 r si' 1 .i n (i! o f I: h sis u p p e. r h a r l:i o r ( F i. c| u r e 2 - 4 I . C1 o n t. i:i in 11. n :i I:K :! 

scidirr i i i i r i l : . (  l p p n  i PCE or q r i-s a !:.(» r ) ou t i i i id  c 1:1) o ernl:: i-i n luni-i n I:, and the 

p r 'Si 'M .1 o u !•; 1Y d reel t:[ ed iiied i inent i  n the temporar  y ccmta i. n merit in. te 

i ^ o a l t  J I: Iii en be p u m p i i s c l i n t  o t ine p s i T i n a n c s n  t c o n t  a 11.111 :n:ie nt <.:• i te , 

d o. iii a l:.er ii! d ,, <:i rid c: a [:ip«- cl \\i 1 1: h c 1. 1=: i=n n II .i. 1 1 , 

2 , 3 , ;• Jjj:.!;!.!!!!;!., ...... !!.]i::.!:!.iiu;:]b!;>r .....5i:!!?.n.!!:.li.l.O.!!!.!l:.D.!!i ..... 'ii.i.t.!;! 

I in in did 1 1 i on to 1:1) i=: pr o<:ni: cl u r«i !•: cl i-s \\>c :r .i. be cl «:i bov e , th i. !=: if iisme cl .i -a 1. 

ii !l t: in inn •» 1: i. v e w o u l  d pL:ic:e an i inpermiisabl i i ! ITIH-! in b i".:i n e 1. i .nei: bsiinoal:!) 
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I: Jt'L e p e i" in a n 1=1 n it: i.n •• h n rb ci it1 c t:> in I:, a \. n in m n t n; .i. t <•: 11;| :i g 1.1 r us 2 - >\) , /! 1 1 

c o n t: c:i in i n.u I: t-sd «,ed i in i-s n t: s l:i <•! nn; i-n l:.h t h® \. n- hi i-i i:l>c r cc n I:. ;i i n ini-s nil: ii, 11. (is 

i»i o n I. d Iti i:ii v (=s t c: b us if«: in o'/ i;s i:l is n d I:. Iti t-s i-i :L 1: «-s. cl «• 'i/ -i I:. i:s if 1:1 cl p :ir 1 o i: I:, a 

pLuci-i in emit ol: the Liner. 



:i , (I AFE'ECTEB E M V I B f l M M E I ' I  T 

::i , :i IPI-I v B i <:: A i. AHI:I C H E M I C A  L cuiy;tAC T i;;iu: CT i c i;; 

Thi in |:i i" i n c: .i pa I M at <;; r boi:l .i. e «. i n the i;i rea t e r N e w Bed! I: ci rd a it1 ea 

i n c 1 1.1 i:l ds I:, h i i s l\ c i.i i;; h n &t R i v e  r d i d i t i i a r y ,  , Hew Il ledllord Harbo r ,  , andl 
E J  u <: si, a if cl !•! I r i i i i  y , The Ac u <•, In n us t R i v e  r e >.\, I:, ui a r y i s ; , p a r  t of l:h« 
Bu :::;;; a rdlli:! E5<: iy c da a ;;; I: a .1. di:a.i.nai:|di area andl i!-: on*:! of a i-i e r i di :•; of 
e & 1 1.1 a r i e •;, and bayi;; a long the !ii o u I: h us m ooad.t of Ma!•: !•; i>c hi.i se t t i;, 

( I;| 1 1:| 1.1 re :i -1 1 , T he mou t h o f t:. he Ac 1.1 ii,h n us I:. !;( i v i-i r , a I:. :i d a 1 e !;: I:, iia r y 
sf o r tin i in g 1 ! ii! \H E di i:l I: o rd HI a T l:i o r , d i n; oha r (j tisii: :ii nt ci -I: h i = s no r l:.hwi;; 1=1 !:.«! r n 

!; . . i i : l i- i o I: 1:1 1.1 :;; ;?: . IIT d i-s E i - i  v . I ' l i a n  s l:.t:i thus- u rban ise  d n is. ti.n ri is oil: N u i i i i 
liled. (lord I-I a i: I:: a r and l:.ln=: pni- i - i i - i r ice of numiiirou!:! .1. rid 1.1 ;;; I: i: ii. i-i ] -mcl i.ir'biiin 

|:ioi:rvt: .unt i l n o n •• p o i nt d i. i:;chi:irg«:!=: , the \n ~A \:.€ x iind ;\\ e tili me: n I:, tjn <:i "I i t y 
of the I-I a i: ]:: o r •> n-i ouirirciril: .! ],' i::(:irii!i.i.d«:rii!d l:.o bi-s d6i:jrai:li!i(:l to v - i f 1 ou !•; 
i:l sag \~:e us !=: , Th c; p i:'«j !•; i;s new. o I" 'h :i g'h 1 e \< i;s ill ,-; o I!" F CBs-i i-i nd he.-i v y tin;: t •& 1 1-; 
i. n t hd  i Mdsw Elds ::l ford Harbor •• y n: I:. is-sinii .-ind ci-ipec i. al 1 y w.i. l:.hin trie E n n t - ' t : 

1 1 ,=i rib o r -a ricl uppdsi" A cm,-: h n el: i-s \\, 1: 1.1 a ry .i ». qt- 'mnr-j I. l.y vldswecl a-i. the 

ni i:i j t:i r e n v i :r o nrne n ta 1. .i. % -M.I i-s w i t h i n Mew liled l: o rd HI a rb 1:1 r , 

Th i !;; s [?. c t: i o n o f t lie a s si-! s sr m e. n t: su mima r :iz d: s .i. n t: o nna 1: i. o n on t he 

p'h y !i; .i. c: a 1. a n d c: h ds in i CM 1 c: h a ir -n c:I:, e r 1 s t .i ci-s o I: l:.l'i n; IVc-iii i-i l"i net R i v e i:1 

o '•;. t u a :r i n e s y ;;, I: e m , ;i! n f oorma 1: i. o rn 1:1 n ];j h </!•! i. <:: -n I. c:hi!i :t- net e. r .i. s t: i. es o f 

I: he e s t ua ry (.'.iections .) . 1 ., 1 and :i , 1 . <l ]i W i i i i u obtft.i nee! from the 
][ '•! r! 4 i:i i".a Itt N( I i> r e po r t: 1.1 n 1 e s !•; o the rv :i s e r e II: e r e nc e d . l:i i. n oe I: |-i e 

w e t I a nil •;. o I: the ftoi.rshnel:. B i ' i / e  r e s 1: 1:1 a i: y -lire net an .i.aol.al:ed 
in > ;•> 1 1=! ii b in t: p ai r t o I: .11 n o v e r a .1. 1 e s;> t in a r i n <•• ••> y :;; I:. i:= in , b o I:, h 
iiii l:x- •••!•! pec i. f :ic and -jyi-itc'iriv- undid: informal:, ion wt-te c: >: a-m i in us d . It 11-: 

the phy  s ic:al .and oh turn Leal <:: h a i: <-i o l:.e r .i. si: i. c: s of the AeiJishndit Fiver 

ostuai-y and WE-itlandi-i '«»ti .1 t:;]bi. •ultltiiati-sr^ in 1:1 nence the till atr.i.but.ion 
of plant and animal species thrcughout 'tl'ie study area . 

Th is: a i: e a o I: l:.hi e Acu !:i h tv,i t R i v i-s i" (•: !•; tin <:i if y iii'bo v e t he Cog i:| 1=1 i-.li .:i 1 1 
ii! t if d! is-'-il: 1:1 1: i d ge :i •; -i pj;i if o n: i in a l:.d! I. y Ii 1 , 7 Inec t a rui- !•: ( I! [) 2 i-i o mi- 1-; I a t nidi a n 
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Iti i g In w -A t e r | nil'iii/ 1 , T. h e i«i idt h o I: l:.b 1 s pcs r I:, i on o II' t h e e s t n.iii r y 

averages 2 fi Q to 290 me l:.e :n;i (!:!!:•() l:.o 9":iO lleet | , w i t  h a m i n i m u  m 

w i d t  h o!:" 91 meters ( :i 00 f lee t ) at the headl and a max imum width of 

(•» "t 1:1 ifii *!! t i!i r ;;• I !> , !! 0 0 I: e i!i I:. ) , Tl'i i!i q r e at e s I:, d e p t: h s ::i re a s soc .i. a t:«;i cl 

w i t  h the main <:: h a n me 1. n i l the Aoushne t R i v e r  , Tlie in a in c h a n n e l 

has a tne.-in L o  w w a te r ( m l w ) depth of ! : > . , ' : : rneters ( I i i ! l l e e t ) a I: t :he 

constricted. opening nil ' thie Co g :je s h a 1 1. !!! 1 re e t I i i r i d g e then qu.i c::'k 1. y 

de 'c rea iMEis 1 1:) I. , ii me te r s | 6 f ee t ) and then to 0 . iii in e t e r ( !! f e e t ) 

•i I:, t h e h i!! ad. n I: th 1=1 e s t in ;n ry , De p ths ra |:i id I. y 1:3 e corni-: --.h i:i !l. '.[ n'// bot: h 

ea.i-t is. ndl west o t! th i - i n i i - i i i n c'l'i annul : 1. „ as- i wah:!r cl us p l:Jh :;; -nn; ; co in HI n n 1. y 

less than. 0 , i> Ttn1!- 1 ITS r ( i! t leetl belovi mlv in these areas. T:idal 

f l a  t i-i an;; ( "x t i - in i - i i ^e in the u p p e r e ;; 1 1.1 ii \:y •iirnd iiire H o u n d f i r c s m 

iipprox:imai::*!!ly -D , :i irmiitei: ' i'-:i. f o o t  ) ml. 1.1 to - i - O , :i me te r ( + 1 foot | 

in 1 w , 

i'\ on*:!- H o o t : con tour map w a s pn-s pan-id f r c s m U . ii! . A rmy COE/t>r i !D 

b :i thi y m*!! 1 1: i. c cl a I: a by & E !•! IIo i" tl'ini me: i-i I:, n o i: t: h *•• i: 1. y p o if 1 1 on o f thi i-i 

i.i p per t:!:-,ti.iar|i ( l:' i i:j 1.1 r e . J - i i ) i  . Thih propoii i i i ic l i n - t v - i rbo i " c c n t - i i n m e n t 

siiito is located a Long the eastern si.de of th. is s h a l L o  w p o r t i i r n 

of thi:! e I-; t u :!i i: y and :i n the- ad jacen t sal.t m ( f i :r s-ih I i:iect i. on ; ! . 3 )  . 

].:i*-!»'at i. on contours w : i t h i .  n .:i p o r t i o  n n i l th is s - > L  t m a r s  h isncl :i 

t: .i. t:l :i 1 c if 6i!i-- k a ire! ii 1 ,-• o 1 1 1 u s t ra t: &d o n F1 i.::| u n!: !i ••!! , 

T i d a 1 e n e if g y 1 n t: 1. u <•• n ::• *•' s a \n i d >•• r a rig e 1:3 r p .h / :;, .i o i;i r .;i pl'i i. c: , 

c: h iii ni .i. c1 a 1. ,, a n d l:> i. o 1. I;:M::| :i t:: a 'I p r o ::: e s s e s w i. t h i n t i d a [ w e 1:: 1. a n d i: , 

i. n c 1 LI d .i. n q si; c; d i. in i« n t d (:• p n s;. .i. t .i. o n a n d e if o :=! i. o n , t h e e ire h a rige o l: 

n u t: i" :i *!> n t: iii a n d n r i:| a n i c in a 1 1: e r ,, 1: 1u ;;, 'h .i. n i;i o f t o :•: i. in ,;• , a rid 1: h e-

c ::> n I: r o 1 o II :=; e d i me n t r ed o :•: p n t e n t: i. a 1. , iii 1.1 1:> s e q i.;i si! n <:: !l. y , t: h e =; e 

p I') Y ;! i c: a !l. f a c t o r  s in II In en c:*!! the •; p e c:.i o iii t h a t occur en t: i. da l 

i i i a r - i h i i i s and l : b e . i r product i. v i t y . Tlt'ie L o w s i '  r and upper !l. :i ra1 1 ;:; of .-i 

t: ida 1. IIMS i: ;;; i'i .11 .r i;s q e n e ra .1. 1 y s iii t:: b y t: he 1 1 d iii i: a rige ( Ch di pmai .n :i 9 ii i 0 ) . 

Tidal , cn-it-sk.i-i u:nd mc i - i t ju i to ditch'E!S w i t h i n t:ida!l. M e I:. 1. a n d ••. s i - i rv t - s -a •• 

cnnduitsi. for niiitii-r Liil and energy I: it: a n •;. II e r between I: he marsh and 



Figure - ! '.\-2 . lilathynii;:!:. i r ic iw[c:i|:i o 1: I:hi;; iipp'E: r i^cui ' i luni i t R i . ' / & i  : 1:1 '.•>t:uiin\:y 

' On (?. •• E' o ot Contoil r L i n e? •• 
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L t:s 3d ji acen I:: wa t e r b ody, 

:i • 1 • i: • I I.;!.!;L!;!.!!i 

The Acashnet Rivet: above the Cocjgeshu II. 1. ii.treet Bridge lias 

in :i. ii:ed s c mi •• i:l .i. u i: n a 1 I:, i cl c in w i 1:: h a me a n I:, i cl a 1 r a inge 1:1 f I  , :?. me1e ri;; 

(3 , II f e c t:) , ai s |:i r i n q t i. da 1. r a ing c ci f 11, 4 in e te :it: s ( ' 1 , 7 I: c e I:.) , a nd :n 

ma >: .1. mum i n c qua 1. .1. ty be t M ee n s-.ii c: i:: e ;; n; i. ve I:, i cl c1:1 o :IE" app if o :<: i ma t e 1 y Cl . 'I 

meter ( I , : ; 1 ! fee t ' I (1SIOA.A 19 an, However , this-, data was obtained 

pr ior to tin:! construct Loin ot: tlie hurr icane barrier and Toiay inert 

he ent ire 1y accurate. The Mfat . ioni i l Geodetic Vert ical Datum 

(mean i - i ina lev iEi l ) at th.i.t-; 1 ocsil i ty .1.5-. c-cji.ia 1 to ii lcx:"ci.l. t.i.de le'/ell. 

o I: 0 ,!:» meter ( 1 .  6 feet: | a'bove m l w  . The t ime pe:i:.i.od is B , !ii kioursi 

«i'bl:5 or Hood tide, I: or 1-1 total cycle t i .me of 11 :i h on :i: !•:. The 

L i da 1 ]p r i. s m (v o I. u m, e o I: 'wa t e i" w ,h i i;:.li I: !L ovs in t o a rid o at o I: tin e 

biisMn :i.n the course cf i-i coinpli-ste :E'locd/i::l::b tidal, cycle) of the 

/i c: i.i ;;;h:n i-s t:: l;i .i >n» :v <:.\ l:i o'n'<« th e i::'ci tjicp;; sh fi 11. !:! t i"H: us t 1:11" i d<j &. i :;• i» i=: t :i:ma t ed 

tc be I . , i i ' : : ii! , 1:100 cubic in e IM--r iii ( < : i i i , 6 4 'I ,,0 0 0 cubic l icet) w i t  h the 

c: ii 1 c 1.11 a t e til ml w v c 1 urne o Ii t:. h't- K i-,t u a ry iss s-,1: i in a to- cl to h e 7:?. 2 , 0G 0 
t:: ii.il:> i c: in e te r i;: ( ;  > ':i , ii.;: 4 , o ci o c u I:: .i. t:: Ii e i;> t)  ( D K I:'E. I. !?i 7 ' f ) , 1.1 !=; i ng t h e s-.e 

two vo lun i eE- v< Lth thi-s Tida. l Pri i- i tn Method, the f lushing time for 

the-; baiiiln is estrnriatetH tc bci 1 . •! tidal, cycles , csr a|;ipi"o-« i.mal:c-!l.y 

11 •! , :;: IT, ::nu r s , 

The 'New Beclt'otd inner harboc south ol: the Cogge shall Bt: i:ee t: 

Br i tilc|[«i hdi;;; m i.:<: ed i:; e in .i. -d i i.i ir ma 1. t i. til e s-. u n cl a ime a n I:. Ida 1. r a ng e o f 

11 . L meter;; ( :i . '/ i'eet | , c:r 0 , 0  3 me1:i»r ( 0 . 1  . foot | le;;,;•; t han I:he 

!V:::u!=;|-inet FUnier estu-i iry (IM'CiAA 1981), Thi-s slightly <;ineater t idal , 

range i.n the n ci rt hi c r in es- tuary "I'-ny be due to trie geometry ol: that 
I:: ij '.r. :nn w i t:.h r e,;;"p e ct. t o t h e t i. d a 1 f: o re i ng a t:: th e mo u t::h „ A ph a se 

d i f f e r e n c  e in the tide,-; of approximate ly 30 in i nut ei;: h.:i!-i been 

observed between the a ire as north and south ol: the Coggesheil.1 

:>t.:i: (•> e t B r i d q e „ T he. Pope Bi-i a c::h iitiai :it: u; In .i. in l:' ;ii i :t: l'i a^'e n c n l-iu;::;; a i"d !•> 

l:ia'i,c i-!xp«-r Le rices <:i ticilal range of a bo at 1,, 1 meters (3. "i H e e l : ) 

wli:ich :i,s comparable to the mean tidal range within the A a ash net 



K i .ver we 1 1 :i n ::l :;, ( 'MOi ' iA r ; > 8 1 l )  , Mean :;.ea Level | in - : 1. | equal •• - 0 , ' i : 

ineter I -1 , i:i tee I:. ) mean law 'water. at: tlie Pope Beach ma.i:sli. 

T h e I: i. d a '.[ f 1 me I:. LI ;a I:, i o n s a v: e o I: m a j o r i m p o r t a n c: o .i n \: l:i en 

e ;;> t i.i a F i. n e e n v i. r c: n ID e n t: b e t:: a 1.1 ;;; e I:. It f i t I: i d. -i 1 c: u r re n t •• i:: on t r i bi.i t:: (•> 

!=; i . t ; in i. it: L o a n 1 1 f to ver t i ca I m i x: i n t j a ml he r i. ;: o n t a 1 cl i. spe i: •; i on 

p roc: e :'.:•• e !• : . "LI;; the t Leila 1. c 1.1 r re n t •;, f low in I: he harbor , , bo I: torn 

( 'not ion crerb;:;;. small 1 -sea 1. e odd i. 1:1 si, , ^ ' h i o l i i: cs i;n:i 1. 1: i  n ,:i '/ e rt i. c a 1. I. y 

w s=! 1 1. - irn i y. K d boundary layd-T near thci bottom. In n-!i;i:ioni?i :;n.ich. a;;i 

t ti i-i1 C!oi:j i;i e. i- l'i a 1 1 ,•• t ;i:- ee <:: 1:! i" i d g e v h &. I:M= t: h e-s t i. da 1. e u i: r e. nt s a re ;;; in -s 1. 1. , 

1:: I"! I-: t h i.c k nn- 1;; ,i:; o C t: In--: we 1. .1. -TII i. x ed l:iot: t om bcs u ncia :ir y .1. av i» ic1 itia y b us 

on . l « i is !:,.rn,:i .1. i l i f a c t i . o T i o (! I: he toJ:a.l de p t h. . l - lu - s ] : : ended parl: . iou!l - i te 

m oi it: e r i :i 1 c a  n a 1. i = s o be nor i. ;!,ont u 1 I. y d i. !- .per-=ed by the advee t ive 

i:: l'i ii I:MI <:: t:. e i: a 1 t h e-> t: .i d a 1 c: i.i r i: e n t:.i:; . 

!! , .1. , i! . 2 £.!.Y.e.!;:....!|.L.!!.o.h;!!.;n.:l.e 

Th us A o u i - r i n s - s t Ri. v®r ha:: U T I e s;. I: i m a I: e d mean a n n u a l , f res - ihwate i : 

d JL !•! i:: h :i T c| i=s o I: 0 . El 'ii cub.i. ::: in el:, en;! per se^oond ( c m i E i  ) I !i C) c-ub Lc l ieet : 

per li-ecoind i 'c:]: '!- |) (NUS i;},:!-}.) „ D u r i n g :s 6 .!:••• Ti ci u i: i-sbb or f lood . 

t i d e , this V ( o u l d amounl: . to an a v B i: a g s-> I: r e <i,]l ' i w ii t: e r i. npi.it l:.o the;: 

(is •;, t:i.i a ry of : ? 0 , O D  O cub Lc meters ( 7 0 0 , 0 0  0 ci . ib . io I: eel: I , w h i o  h i. ;;. 

o n l  y l'i of. thi ; a i r e r - j q e !: i. ;:l:!il i n p u t : , i  t i d <:i 1 p r i s m )  , I i i . v e = ' t : f low!: ; 

va rv t h r o u g h o u t the y t n - i  r w i t  h ;:lrv pe r iod : - ( i:l w\> !•> Lin vh Lch no f l . o w 

occin:i!>) no t : u n c o m m o n . The 100 - y e a r & to inn I! 1. ood is mint i ma ted at 

:i!:! , i! cm;:. ( I , . : 1 :  : ill of:;;  i . Ci ther i;s i;. t: i. m :s I:e d - - torms .i no 'Lade !:> 0 •• ;,' eai it: , 

2 2 . !• c: m ;;; ( -1 0 0 :: I: ;;; ) , 2 'ii - y E; .-i r , 2 0 , 'ii cms ( 7 2 i:> o £' •; ) ; a rid t h B :;; t:. o cm 

I: 1 ov l :oi : the 10 -year f e c u r r E - n o f - ! i. n I: e rva 1. , 1 . 7 ,  0 cms ( 6 0 0 i : : f ' ; ; | 

(}j[J:ji 19 •! 4 ) , Wa te r - ;;; ur t 'aoe elevat ' ionss of ths- iV::'Uishnet II i. vi:- r 

E; •; tin ill" y - i b o v e t :he C o q q e s h a i l ' L Street Ii! r idge are iMiiiraiar i. ;;ed i:n 

W e . i i n c u r r e n t v e l o c i t L e - - , .Ln l:.he i ' kCushne t Hi «'er e i E i t u a r y ars

e i ipeo ted to be : - o u l : h w a i : d nea r the :;;url:,:ii::e and n o r t h w a r d nea r the 

b a t: t o m , T. h .i ;: .i ;; u r e •; u .1. t o f t: h e e. n it: r a i n m e n t o I: t: h e c: o o 1e r ,, 

h JLg Ii e i" ;; a 1. i n 11 y , n e a r •• b o 1 1. o m w a 't: ••> if b y t h e n e a r - :-, u it: f a c: e 



Table :i- I . . l*a l:j-ni: •••!•! a r I: ace Elevat ions, , Rcushnet River Iftsti.iar 

Wa l:.e n:'- !:i LI i" I: a c:e E 1 eva t .1 on 

C i - y i i i i i i  " Flood , I , 350 <:::('! 

jiibovia .aaw Mill Dam 

l:!elo>w Saw II 1.1.1 Di-im 

A!::u,!S,hni!!l:. l:l .Iw. r [<!,•• t u in rv 

Tic!Hi 

Mean ,5-pr Ling rides 

W i s - i i i i n H i g  h Tide (nvlw) 

M«?.,;«n Low Tic!Hi ( m l i » i  ) 

H [.!!:> L !J i  i 



II r e :• h ii) a tent: d i s c: h a ri:| 1:1 f r o m the Acushnet 1R n \' e r , 

Storm surges can cause extreme fluctuation::! i.n 1:.he sea '.level 

a 1. o n g I:. In e •;, t:i ui t 'h e a s 1:(is r n Ma si, s a c h u s e t i: 3 c o a •;, t , HI owe </ e r , th e 

h ii r i: i. cane ba r r i e r at t h u s mouth oi l N e  w Hied [lord Harbor e II f ect i. v e II. y 

I n s u l a t e  s I:, li!;! i n n e  r In a r fo o r and A c u s h ne t. R ive r e,=- 1 1.1 a ry [ronn 

:ii I:, o v: in - :ii m v: q e. f. 1 u t;: t:. u a It: i o n <;, a I. o nig 1: he c o a \\* t o f Bu ;; ;:, a r d s IE! a y , 

Local 1. y wi . l : .hin the harbor ext re me north/ south or.Lented w inds Cirn 

c<:iu!:.e in .Lino t: f luc tua t ion : : , i.n sea leve l of a few cent L i n  e ters , 

:i , i. , '.] Clyr.re.DJ;; ..... PaJ;;.te.j:;D.!:! .....iVo.!;!....!1!!!:;!.!;.!;!.!" .....!i'.!:.u.t;i;!;.!:Lill.!lJL!!?Jl!!i 

Tidal, ciiirrifiiiriti-i in I\MI/ Bed tloird Harbor are the result of a 

in h •! .1. 1o w v i:ii t (i! r , !=, e in i - cl i u v: n •« 1 t: :i d a I a t:: I:, .i. o n w h i. c: h ]:; i: o p a t;i i-i t e :;i 

t. li rou <;i 111 l:.h e h u rr i. c:a n us I:: a v: i: i. e r i n t: o I: !li e. i. n tie T h s-i rlbc r ,  - j rid u nde :t

the Coggei-.h:!! 1.1. i-tn-sel:. IE! r :i ci i;i i-s i n to the A an,;- l'i n e I:. R ive r e & t: u a ry . 
rT h e t: i cl a !1 c u r r e n t:. :=! a T e g e n e r (;i II. II.  y  cj i: i & n t e. d i n -s n '.:< r: t \'\ \>i a r d 

cl i. i: ii: t:: I:, .i. o n c J i . i r i . n c j the I! I. ood t idk- , and a :;; cu t lizard d i r e c t i o  n 

c l u r i n c j ebb w i t  h on r r e nil: v e 1 c c i. I:, i e ;;; I. e;;, •; l :han i ' ) . i:, ]<:not:;; , D i r e c t  : 

c: in v: v: e n t m e a ;;; u r e me n I:. :;: n e ii r t h e. n o r t:. h :;, .1 til e o t' I:, h e h 1.1 r :r i c  •> n & 

ba r r i e r ;;ih.ow I: he 1: 1. cod c u r r e n  t to be j e t •• 1. i. k e . i n ohL,:i:ira:::b;; f vi t l i 

;: i;; c: o nda :r y <;; d ::l y :;; t: r:\ic t u r e ;; on e 1 1: h e r ;;, i d e c f t: h e j el: . i!i :;; i. m  -i 1 a r 

j e t and etltiy s t r u c t u r  e may e:<:i;;t near thus Ccqc^e.:>ha 1 1 ::;trii;ct 

II! i" id c;i e ,. T h e i: e f o re , h i. g he r 1: i. d a 1 c: u r ire n t ve 1. c c .i t i e a ( 0 . 6 K ) and 

secondary eddy c u rr e n t '•;, w i t  h sma 1. i e r velocities-. ( O . l i K ) arc; to b«» 

isxpectRd in the region of this two m a j o r constrictions to t i. d a 1. 

I: low i.n New Bed fo rd Ha rbo r , 

T i d a 1 c: u r re n t :;. i. n 'I: h e i mm ed i .11 1 e v .i. c :i n i. t y o II t: h e i » i e 1 1 a n d s i. n 

t he Ac us 111 net El ver e s tua r y are weak i D . l i l l ' i s ince the s t ronger 

cur rents ai:e located above the dee|;: c: ha rm el a ! l c : > n c j the cen t ra l 



a s<: :i ;E; o I: It: Hi e ei-i tu a.ry . i|[|i t 1 CM It: ide , t h e mud f 1 at 1-1 ad j a c e n I:. l:.o t he 

wet lands ai:di a be..... HIS sea level .and thus in iiii.il a 'bed lire in the I:, iclal 

c u if ren It: s . ft I:, h igh It: .i. d e , 'I: l'i e s t roin«;i e st. I:, i cl a I <:: 1.1 r i: e n I:. '•;. a re f'oi.i nd 

ne a r t h ii! 'tn.ii i. n c.h a n rue I. a I:. IE; o me cl .i. & t: a n ce I: if oin t li & w e t 1 <H nd s ,. 

'.] . ii. , 3 , ;> cu.r.re.n.t .....!?.!S.t.!;..t:r.o.!!i .....Qy.!;! ..... !!:0....!!!l.D.!i! .....I!!;??.:!;.!;;.,!:.!!!;! 

C u r re n t '.r. are i;i e n e ra t ed. w i th i. n Mew Bind ford Harbor by 1. o o -a 1. 

ui .i. tid s t. re s s , I'he wi n d - li o reed cu :r rein t ire spon s e i. s p if :ii ma:f i. 1 y a 

t: ti n c.1 1o in c f t h e w ii. n d d i r e a It: i o n a n d s I:, r e n g t h , '.•. e .a :;: o n .n 1 

e h a r a c t e r ii. ::rt: ics i n 'the w i riid !•> , si.it:h a«.r. maderatt?. southi«is!sber;i y 

'v/ i. nd «. i. n i'-Mjiimiriii-: r a ndl «.t r 1:1 inn:}1 nor t. hive ir. t«- r !l. y w i nd !'•; i n i</ i. n te ir , c a n 

lead to i'i seasonal wind- tic iron d currt-mt responn.© in tlhe «•>:•• tu iary , 

,5ioi.ithei:.l.y vi j. rid I E ; l iorct-s a nc3rl:.h'(/i:ird strfisEE.:-: cr\ the watiisr !;.ur it:ai;::i;- i. n 

N H J W BiEsdf orcl H .arbor .unt i l r B;E;I.I].I:. in .a n o rt l'i w  •> rcl w i .nd"dr:Lv«:n I: low in 

I:, lie !•; 1.1 r I: <:i c Hi Wi - rb - s r . T h i i E  J nor thward lilov L I - ; i:::onii|:)eni:E=.ated l:iy a 

r e t u r  n |" I E ; out YM -i t: d ) I:1 low . in the near-botto'm w.ater. At bi:minidar:ies 

s E i u c h aii, the h e - a  d of thi-s Acus-i l ' inet P. I V I E  S r t - s . E - t u a r Y , m i x i n  g E a n  d .a 

v I E S T 1 1 c a 1 c1 1 1" c: i.i 1 -Hi t: i. o n p a I:, t: e r n w o ui 1 d be IE; v i de n I:. , I'lfmi: <;i rea t: I E S EE,t 

!>i i n d ••• d r i. v e n c u r r e n t :  , r & ••• p o n IE: e w o u l  d bus to w i n  d IE; w h i c  h a r e 

ar ion ted in a nor th /south d Ln-sctlon. 'N'ear -,:-urf EICIE: , w i n d - d r i v en 

<:: LI v: re n I:: s a I:MI- norm a 1 1 y ei-- 1 .l.Ttia 1:: I E S cl t:. o be ?. >} o IT t iv~ w i in d I E ; ]:) e ed .1 ft n 

i i i lnd d .i. re c: 1 1 on , 

W i n d  s a l s  o i:|e HIE- rate;: h . ighiEir l i r i E s q i i i i E i n c y i:: u r re n t E E . dui -s tc vave 

.a c: I: i a n . T h e. v i n til s t:. .f IE; n q t h .a in d d i. r. e c t :i o n a r e p a if t i. c 111 1:a r 11 v 

i m p o r t a n t  : ur t th r i E s - E p i E i c t l:o the fe tch or til i r IE; c 1 1 o n l:.hnE! w : > v e ! E ; 'may 

I: r a V I E - ] u n i m p e d e d , W i. n til w a v i - E E  - in N e  w Red for:! H a r b c: r are 

el e n IE; r a 1 1 y :;; :m u 1 1 , h o w i - s v  e i: , .an .1 n c r e a E E . e i  n wave v e-s 1 o c: 1 1 1 1-- SE ; i:;; 

fc iu ind near the best torn in the eh all. 1. ow in IE; a r •• :E; l-i o re r eg i o n s , I  n 

f a c t  , the h i.:jh(E:!E;t bottom. v<-- 1. cio i t i. e ;;. may be due to w i n  d q en era ted 

w ave IE; , e IE; pe c i. a 1 1 y d u r .1 ng •-. t a inn,-- vh IE ; n the :E: I E S w. -s v e s ii re for e a !;. i n g ,. 

M a x i m u  m wa^e period::: a r  e G IE;1 1 ma t ed. to be less than y. seconds , 

T h e IE; e w a v IE ; '•• w .i. 1. 11 c o n It: r i. b u t e s i. q n i f i c:: a n t: b o t:. t o in c u it: r IE; n. t:. 

vii i loc.it . L I - S E E  , in ai:eas whe i : e thus de p t:In i,!- L I E  S S E E , t ha  n 6 line t e r <;. ( 20 

I: IE; IE; 1 1 , '][' h u ii , IE ; I: o r in i. n tilu t:: IE; cl. v a v e. :=; c a in i: e s n s p e :n til b o t:. t o in 

, - E i E  i diluents-: , 
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!•> on i" c: (is !•> t:i f I: r e SE; h w i:i t e r t o H e w Irledl I: ci rd 1-1 a v:b o r i n e 1 tide l:.lh e 

A c:LI s;.h n us I:: l:! :i v c if , SE; e<i;:p.:i i;i e a ndl ru n a I: I: I: if oni It: h e su :i: r annul i. nq h i 1 ill i;, , 

a nd ,:: u i" :IE' 'A c & - w i-i 1: «:• i" i"u in ci i' f d n if :i ri i:| st 1:1 run;; , T'h e Ac 1.1 su'tine t P.1 v (is r 

cil i si; a h ;;i i: gi e •• 1. c w •• d e n S E I i. It: y .f r en; h v •> I:, e if i n I:, a 1: tie n o i:1: he r rii e IE; l:.u .:i if y 

c n i.i in i. n g in v e if t i. c: a 1 ii a 1 1 n .i. I:. yr 1:1 1:. r<:i t: .i I: i c: a I:, i c n , J'he if ive1 i: f 1 o w I E , 

s ci u 1 1'! \H a rd i n t h e in e a ir  si. i.i if I: i:i c: e , e n It: r <:i i n :i n tj t: hi f = i d (is e pe i" , mor is 

!i. ,:i 1. i. n e. h o 1: t a m \t a I: if! if , 1: h u s> f 1:1 1" in 1 rii g hi o if i ;:, c: n t a 1 & a 1. 1n 1 1:, y 

grad i.ent:.s , Tiie at:ifB'inii:jt:ii oil: these currents i. n the upper « i : - ; tu :>r  y 

.Lt-i i:i i. red: l.y cl is pendent:, on the strength of the r ive  r d i.iiichcirge , 

!:!troni;i s su r f ac  e currents?. |0, !1K) a ire e xpo ct e.d in the northern a r e- a 

of the A i:: u:-s l'i n et R i. '/er <• i;; t u u i: y d u r i n  q tin;|h r i v e  r til i \\ c hi a rgii- in tru--

;;: |:i r :i nn:j , 

t4uinii:i if t:m !•; !•; in,:! 1. !l. It: r e:-; hi id at e r i;i I:, i: e a in,-; f 1 CM l:.1:vr o uqh t h & i» e t:. 1 a n d s-, 

i in It: hi e ea i-; t: e rn i|!li o u s-,h rn e t:. T<: i v e i:p «; i;; t u n r y . Th i-> o crmb i.n eel d 1 1;; c: li •> r i;i i;> 

ol: t::hei=se ••.•t ire-smi:: i  s es - i l : imi-il : .ed l:o be 1 ' I D  O in1' | ! i > 0 , 0 0  0 I: t •j ) / ci ,;i y 

i TI f ii 1 1. , T l'i f-! =• e I E ; It: if e aim:;; h .:i '/ e a d .i. re <:: t i. n f 1 u e nee on l:.h e ;i.,:i I. .i. n 1 1 y 

g r a d i e n t  s w i t h i  n Llie estuiarii', but l:.he i.r inf luc;nc:e on -surfaco 

t.in i: r e n I:. •;» i.i:. i- i inal 1. , 

Duriin;i per Lodii; of I'leirnrv r a i n  , - -ur face rui n o f f from Uhi:: hi . !l 'L •• 

i:i nr:l !i: t ire et s-, ci t: N s-sw Bf isd f. a i: cl , F m i. irh averi , and i\r::"i.ishi nuf?1!:. ca n 

c: o n t r 1 1:: u te to currents - ! in the e n s t u a r  y . M'.:iny r ciacl!-; i :un d c w i i h i l '  l 
i i ' n  d t: e r m i n i:i t i= i at: the  i ! i c : u i - i  h tie t IFi i '» e r e s t u -a i: y , I: h U S E S t iav i nq ii 

!: u n n s=; 1 i in i;i <:• f f &c t ::i f ;:; t: a run, if LI tic f f , 'I nc r e u :; e d c u T r e rvt: '/ o. 1 oc i. I: i o.s:i 

'if a 1.1 1. d foe C! if 'p c; o I: «• d a t t: hi e C'c t;i t:if EE 1 : - ; l'i ii 1 1 !:! I:, ire: IE; t:. BY i. c:k;i <:• . 

The I:! in ;: ;;; i-i rd !Ei 1-iay ru- g .i. ci n is-1 ilcicated in the Co a S E , l:.,-i 1. Low 1 a n til •; 

]::hysiO'i:|]f aph i.c: Frov Lncs  e ol: New E n g l a n  d , The ip re iE-en  t to]pc(:[r:ii]::hiy 

i s ii |,;: r o d u c I: o it: p h y » .i. c a 1. a n d c ti e m i c a .1, e r o s i o in a n d t Hi e n 

s 1.1 b SEJ IE- t:i[ u (•• n t q I ,:i c. i. •« !l. i-> i" ci s :i c n a n d d i» p c;i •;, i t .i. o n , T h e a r e <:i i. s 



undk: rl a in by Proterotroic Eon | older than 600 mil1 ion years] 

p 1. int. o in j. c : , .1. n t :t: 1.1 :•• i v e , a. nd me. t a HI<:i r1;> h ii. c r o c: Ik. i i ! , T he. r o o li.iu a re 
li:'mod sis ra It: e 1 y d e. Ill o nnedl a rid h igh 1 y '• '•' "-1 •'• I-1- •  ̂i1'11 H- 1' i ng i:: amis e n; we 1:1 k e \: 

;:onesi, in the bedrock, to erode u n c l  , in u iany caiiies; , , M a t:.e :n:: o\;n: !i; e ;;. 

re IIled:, these a re a 11; where water I: Low 21 a long the pat h of 1 e a s I:, 

rei-? i.stance. The gs-somorph ic features in the region of Buzzards1;; 

lilay 1 nd i c: ii l:.e a nor t h •• i-s o u l:.h 1 :i ne a I:, i o n i n the u nd e if 11 Y i in <;i be d :f o'::')•; , 

Example! :  ! Of t 111 e SI, e f (•! iill t I .I T Ii! !:! 1 ]'! C 1. Ul l© t h £' A C U :l I'l D e t R L V S - S l "  , Me \i) 

Bedford Ha rbo r  , and the L n t e r v s i s n i n  g h L t j ' hLand ; ; . , 

Sinrf i.c: ii.a 1 i:|eo 1 ogy i  n the reg ion it;. a result oil q ! l - > c i . a  l 

a c t i v i t y  . I1! o iii t of t.l'iiis urban Mew Bed .(lord arid h c 1.1 !;ihin e 1:: / F.n i.r harden 

•s i"i-i i:i i !•-. o en; n> i- i-sd l:i y & i"'.i "i 1 i I'll '= i 1'Hll <;i irountll ni 1:1 I:MI i. n «:s c: crmpcs in ed o f k> -i •; <:i 1 

I:, i l l .  , The t i l  l c: o n k.a i. n >•> mi o;;; I:. 1 y •• i 11 „ i - J i ind , and b ci\i 1 i:l e r \\,. The 

areas alo-ni:| il:;.he Acushnst River are co^'ered by both Ik-ame deltai-j 

i:'ind outw.:!!=:h denies i t i - i  . Nor th oil the ft CMS-h n fist, a rn: a , kame til e 11 a«,, 

c: on •;..!. ••> t i m;i c f grcivel & , ,:: antl i ; ; , s-. :i. 1 t : : i - i , a n  d o ln i  y , II01: me til i n 

t e in po i"i:i r y i:j !l. ii::: i i:i '.I 1a Ik e s; . , Th e 1; <- i in e d e pos i.t:: si. i;i »is ne :t: iii 11Y i : i ' ' K - l - '• i '

t i l l  , T'he r i v t i s  r bank- - , in N e  w IE! nsd II or till and F a i rh a v en c: o n -Hi. s t 

pi: Lil ian L y oil out i»i- i ! ->h dlepo:;- i. ts-; oi l I l i n  e to coai'ine i:| r avis-1. . 

'T1 i.dl a 1 in a i":-, h a v: e. a !=; u. ill o n <;i I:, h i = s i\ c: 1.11;: h n e t R 1v <•• i" n- s t: ui -a. ry a i: e 

1.1 ndd: r 1 ii i :n I:: y t:. i dl a 1 pea t ni l epo !•; .i. I:. •; t: h a t: c o n '.\. i :•• t: o f on: i:| a n i c s 1  1 1 :  , 

s s i i l t  , iind i = . i i i i n d . Thesf ie o r g a n L  c depositi;; gen«;sr.!i 1.1 y ov© i:.l. i.e thv 

i;i I. .-I c i - a  . 1 !l y d e p o s i t e  d -n:: i. 1 • ; . . Three ground Wi- i t s -s r zonis-s c:::m be 

i. til fi! n t: i :l: .i. ed .i n s 1.1 oh a if ea s „ i in e '.\ nidi i. n g 1) <;i roi.i n <:l w a l:.e :r 1:1. c:«i i. n 1:. h e 

I:: fi! d r o c. k ; ;> ) .n w a It: e r f. a b 1 e a ncl 1: II. ow i n t h <;• 1.1 :n c o n i?, o .1. i. d a t:G :1 

d Hi p o •;. 11!•: i and 3) a perched ground w a k e  r i-i y n; I: <» in t h u  t o v e r l i e  s 

t hi e r sis 1 ii I:, i v e 1Y i wp% r."in<:' :> t' 1 & / <:: 1:1 n II i. n .i inn;j pea t 1 a y e r -ii I . i . , e, o 1 d us if 

1 a y us r;;. o II p ea t a if BIS raoi: e til sue o in pon: ed u ncl 1 <:• !=; !•; pii: :f'in«is,:> l::i .1. e 1: h a ri t l'i us 

•;»urf i:ii::ii! 1 a y <;; r •;. of peal:.} . Cirouncl water II low pa k.t n; r n si; in the 

bedroc'ls. .are determined by the direction and extent of fracture 

pa 11 us r riii- a n d a r s i s , , k.liu n; „ d .1. II' II i c: u 1 it: t c pi: ed i c 1::. 11 .i. si: p rob a b 1 e 

I:, h i:i t ki is; d it: oc11;: II ra c 11.1 r e n; e x t e nd t o t: h i« h a rb o r a nd r t: h ui • - , , the 

t:i| ir o u n d '« a t: in if !i; y si; t: e nil i n t h sis b us dl. if o c h. in a y I:: e h y dl i:1 a u 1 .i. c: a 1.1. y 

connected to harbor water!;; „ 
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I h if- t I-! tt'lME-n t o I: Itvuiia n i.i se o I':' cfi: o i.i ml w,:i t: (is i:1 f roiii be i:l r oolk. :i in l:.h e 

i/ .i. c: L n i t;y ci f t h en h a if'boor i i-s 1.1 n}; n own but is. n ci I:. l:i e 1 :n e v ed -It: ci be 

i-i ign I :l: :i.c<:i n t,. B i n c: e the bedrock, a c| i.i i f: e r I;;, csy e r I. a .i. n by Len in ol: 

.1:(•!ent:. i:if uncoi'isol i dated! i:lepi::i!!!.i.I:.,-- w i t h i  n the harbor , it: in; l i k e l  y 

t:hiiiI: . FGBi:! a nidi metals would be :i rrinni o b i II. i.;;; edl p r i o  r to reaching I:.lie 

bedrock i i o n e  , 

T I'll us v a t:. e r. t a b II. e p e r: c h e d a l:i o v e. t h e o 1 d e if I. a y e if :•• o f. 

inn p e r m e a b l e peat i i;, e :<:pec l:.e cl l:o bus vl t h in '.\ 'toe t e r •;. (10 f e e t  i of 

the s i.i r t1: c:i i:: e in the wetlands s i inromnd i.ncf the h a r b o r . The depth 

ol: the i»i i - i i l : .e it: b-ibli-s HEJ In ii;i\\ 1 y depi i indi isnl : . on the •ii.rini.ii:i 1 hydro 'Log io 

cycLi!!, duiii to :-.i:: (•!!» ana 1. i:l :i. f I: in r e inn:: e i;i in the ri-il:.e of g r o u n d ^ ii l:.e ir 

if i!! c: h a i;g e a rid 1: he if e 1 .:i t: i:\i e 1 y c o n -!.t i:i n I:, cl .1 si.c'h i-i if ge , Mos t: ci i: o n.i inci 

id a t (•• i:1 r. e c In a r g i-s o c: o u :i: •= c lu rn ig Lute i«:i . inl : .er or e a r l  y spr i. ni ; j ( 

u \:, LI u. 1.1. y in M,:i roh .-ind A p r i l  , ai; ii i: i;; :=: u 11 ol: prec Lp.i.l:.at Ion and 

i;: n o'U' in i=! 11:, Th i = s v<\\ t e v: t: lib 11=! 1.1=! </e 1n: .:i :r e cs xp& c t ed I:, o be !l ov i=; 1=11:. 
:I: :f o in 1 i-i t: f;! !•• u nijttn!: it: l:.o > = ! 1=1 if 1 y f a 1 1. til tie t:. o h i. gin i ; > ' / apo t: i:- a n:-- p i. r s t: i. o n , 

H at.e r t: a b 1i-i e. 1.1=: v ii I:, i c: n:;. q e-i'rii!i if a 1 1. y i: i;: f 1 c; c:t p a l:.t.i;- T n s o I: •; 1.1 r f n c:i-; 

l:.opc:n:|if apl'i v . T h u i i i , l:.h<-i r e g i o n a l cjrcurncl (<ial: .er f l o  w ell i r ect i o n i::-

e!q:n;:i::t::ed 1:o 'bi=! t oward I:he harbci r f i : c m botl'i the eai-st and ve!!;!:.. 

H o w e v e r  , d a r i n  g dry penocli-i when iiiii l : .et: l:.abl.e & 1. e'/al:. ions have 

cl e c: 1.1 n e t i l , !:.he h a r b o t  : oan r e c: h «:i rg en the g r o u n  d w a t e  r t lire ugh 

p e mt e a b !1 e bo t tom!- : , Tn aclcl.i. t ion , a " •• Los lnnq" c; I: fee: 1: c : j j n be 
c r e a t *•• cill i in t h e in e a r - n h o r e g r o u n cl v a t e r ;' o n e s 1: r OTTI 11d i I 

I: !l. i.i t:: t: u a t i on s , Du if i rig h i. g h t:. i d e , a necj a 11 v e 1 y \\ 1. c: p :i ng g ir a d i e n I:. 

i. «; <:!!•• t - i ib l .i shed In an in land d i. rec t:i on . /' 't: Low t ide , the 

i:j i: ad .1en t re' a rses direct.! on w i t  h f l o  w coward the ha rbor . A 

monitor ing w e l l , study at: the i\ero</o:n -iite I'CIHE 1 9 , E H ) l iound th.nt 

these tidal eft:ei:: ts v /ere b a r e l  y dlst Inc ju i ^l iable at a w e l  l 

located 91 in en I: en-; ( i i G  O l ieet j i f rom the r ive i:. It is inn 1.1 ke 1. y 

chat any ground wal:,e.i: recharge llroin the harbor penetrati-ii-i m o r e 

t h a  n : iOD 'meter" ( 1 , 0 0 0 l:eet)i e,:i!=it or V(i;ist ol: then shoreline since 

a n  y r e v e r i;; e d <;i r «:i d i en n t vou lc l not exceed the g e n enr<:i 1. reg i. on.:i I. 
ri::i  i: a d .1 en nt t ova if d t h e ha :r b o r , 



Punched w a t e  r t ab ie i - i o fb f ; n fo rm in a i: e a s under!a in by a 

it1 e 1 a 'I: :i. v e 1 y i m p e :r m e a b I. e p e int 1 a y e r o :it: . o I:, h e :c i. :m |;> e r inn e a Ib i e 

m a t e r i a l  , The s art: united t:h i c k n e i f f i f  i of the perched system d impend,;; 

o n b ci t: h t: h e e 1. e v a t Ion o f t: h e i. in pe rni e •» b i e pe a I:. 1. a ye i:1 a nd t he 

t idal I: !l. met u a t i a n s „ The s a:me tid.n I. e f f e c t <;, w i t  h f l o \  n r eve r sa l 

h a v e 1 been obse rved in !;n.ii::l'i p e r c h e  d i;i r ound w a t e  r nones ( G H J R 

G i" ci 1.1 n <:l M a t e r id i. t: h d r a w ri I:' r o in o n t w a n: h nil ep o :•• 1 1:. !•: -i 1 on t;[ t: 'h e 

ihci.iir.hmst River i-!-:,tuary would be s a l ine . C! round wati-sr in thei-ii-s 

d Hi p ci s :i 1 1=: in- no I: , l:.hi;=refc:i:i:i;! ,, thus iiiourci!! of locsai in inter ^.'Lippiii--!-: . 

Th e IMf e'w [-1e till f o r d in u n i c1 :i p tin 1 w a I:, e r a y is t us in ss e. :t ......e :;; Ne w Be d 1: o ire! , 

A cash net, <a nd p a i" t s of F'a. :i r haven wi th treated wati-sr l i rom a 

•;.un: il:i:iee"Wi:il:.et in tinii r o e „ 

li! e '/ us T .;i 1. c: h if : m i o a 1 f a o t:. o r i - j .i. n 1: 1. 1.1 i f f n t:: e. 1: l:i e. ell e v us i o p:m i f f 1 n I:. :n nd 

;•; 1:1 n at i o n c:f t idal, w e I:. 1a ri til '/e q i;; t:: -it i o n , T'«o of l:.hifi in o i-. I:. :iraporl:.:inl:. 

<:i:n-! the s o i l \»i- i ter n; i:i '.[. :L n i t y ,, vh Loh n;; .1. .i. mk.i;:cl w:i th t i . t i l a l l ! l c o d i n t ; i 
FI: i" mi t:| 1.1 i f ; in c: y ; a in d t h e a M a :i 1 a b .i. I. i. t y o I: n u t r i e n I: is , p i:i :r t i c:1 a 1 a i" 1. ]( 

:ITII (;i c: v: c:i n 1.1 I:, i" i i = > n t: ;;; ;;. ii.n c h a ;;; n :i t: i" o i|| K n . !:! :n in i 1 (-i r: 1. y , c h K in \. c r.i 1. 

::: In ii r i:i c: 1: e i" .1 ;:. t i. i:: i f ; o i l : the; cs !=; t u ,11 i: i n e !•• y sf . t (is in a l l i f i c ! i. n P 1 i . i i f !n: : : i i : the 

i i i f - t r .Lbmt i.oti and - ibundanci f ! of t ida l ^'et I. iind l i a u n a . Thi-i pre'-senci:-

of ]:J<::iBif- <:ind ho.iivy 'metiaihr. in the «;.ed i.tnent | ir.ee Section 3 . :i , 6 | isnd 

i tifM" ci I: N e  w ill e til f o rd l - I .Hrbo i" and the upper A ::: u s h n e 1: R i . vei: 

j t u. a :r y , t h if; i r p o t e n t: i a I. i n t if! r a c: 'It: i o n v i t hi o t hi e r o h e m:i. ca 1 

i ra me t e r:\-\ , a nd the i i" u 1 t: i HI at us .i n f .1. ue nee-1 c n the bi ota i if. 

i i n e i" a!l !l.y v ie ix i i sd (: i i ; i the m a j o  r e n v i r o n m e n t a  l i.if;::,ue v i t h L  n New 

l i i i d i E o r d H a r b o r , especial ly the i. nner harbor and u p p e  r Aci.ish.inet 

]fi i v e r i-i i f i ti:i a T y „ 

./V !l. 1: h i::i u q h 1: hi & wa t e r if : n f t h e A c u K; h n e t: R i. v i f f r e ,!• I: u a r v a r e 



c ] ,!i >.-, s :i f in e i:l .:i ;;; !•! B b y t l'i e H in ,-• i = i «:i o h mi. \\> e t !:. in ID i </ 1 :;: i.on a I: I'i1 < - i 1: e v: 

Pol. la I:, i on Con t ro  l they do not iiiec-t the !ii B • i:: r 1 1 n; r i .;i because of 

p i:x:i l:i 1 eimi-; w i t: h i:l .i. \\, \i o I '/ edl oiii y t j en , c: o 1 1 1: o mi b in::1 1 e r:i a , h e •» M y m is ta 1. iii , 

and i;> c: 1:1 iii | J  . F e r r y  , D i v i s i o  n of VJ ' a t e  r q 1.1 a 1 i t y ,, Dli lQli! , per!!!. 

i:: i::)'niirn , , . I ;n ri i.i a ry i! 1. , 1 ii i Ei 7 I , Ac c: o i:'d i. nq t o !! 1 4 CFIQFi , ii i :•: c: h a i:r| e s It: o 

t h i  » Ac: u •• Ih n e t R.i.'irer e •; 1 1.1 u ry iu:i-: v:c. :•! 1 1" i c t &.d i . indnjr i:i«-ct.i.oti < ! . 0  4 

( 3 )  , Lhi-i protection of low Oovi w a be- 1 s , 111! Ci'lE '! „ 04 ( 3 ) -it ate,-; 

that I oiii I: Low watei:!-i ai:e protecti-id due to t h a i  r inabil . i ty to 

.:> <:: c e p t p c 1 1. 1,11 1 <:i n 1:: d :i i=i c h <-i i" q e K\ , <\\ n d t h a t :n e. i« <::i r .i. rn c: r e ,:\ ••, K d 

d i is c: h a nn e a o I: pi::» I. II. u l:.a n t & 1:: o s i.i c: li w a I:.*- r s a i: ia ];> :r o l'i 1 1:> .i. I:. &:l u n I. e s & a 

i-r :ii i: 1 a n ce Li-i qnantt-sd by the I) i. v i s i. o n ol: Hater Pol lut ion Ccnl:.i:cl 

i:i!:i providi-itJ in :;14 CMP. 4 , 0  * ( I b J  , 

TI:> i - i t t a l t  i the ,':• B i ; jo ( : i l tlie \m\\t £\" c I: the A c: u •; h n i-s t F i. «,'e r 

i:s i= i I:. i,i.:i :r y TOU 1=1 1 -rtnii e I:, t h e fo 1. :i t:w i ng c T :i. to r 1 a I: if am 31 'I CMR '1 , 0 3 : 

1 ] Di i:i !i; o 1v e d 0:11 y i:| e n 

i i i I'l i:l !1 1 1:3 1=! Ill III li Tl L II! HJIHI 0 if <:! !:i P'E: If 0 Ki tit O f. \- i:l 1 1.1 r -S t 1. 0 I'l 0 I" 

W c - i t i - s  r l:.e in p e r.:! t i.i re !•: abovo 'i '! d eg t: a us :=. F ( I ! 1 : ; d oq i: e e s:. 

t;: } a nd !=; h n 1. .1. be a in .i. in i mi u in c f E! , Ci :ITM:| /' '.[. .:i t u ;ii t: i-s r 

t i j -mporature : ! o  f ;'7 i::l[ei:jr &&•• T -iiiriu:! b e l o w ,  . 

:?:) Tompera l i i i r i - ! I ncri-'-j!::!" 

Mo tie >K v.c I-; p t: wh i:; ir e the incre-saee w i l I. not 6-' H c e od I: ho 

r C! c: c mm e n d o d 1 .i HI L t s - i on t h  o mo !•;!:. ! :iori:- n. t i. </«; w a t e  r 

I.I !i; ':':' . 

S h a l  l be i  n the i"a n i;i e ol: f: . !:i •• i! . !:i a fid not mon-i t ha  n 

0 , 2 u. n i t s c u t !,;; i de o li t h e ,n .-it u c a 1 1 y o c: c u t: i: i i\q 

) T o t:,:i I. Co 1. i. :!' o nri li! a c t e i:- 1 a 

i-!h.:i 1.1 1'iiot exceed •> med.Liin va i l u  e ol: 700 MPM per 100 

in 1 a n d n o t im o r o. t In a n ;? 0 'i; o I: tll"i n; !•; -s nri]:> I. i-i ;:; !=; h a 1 1. 



is;; ic c us in i:l I. 0 G 0 \<\ F M p us r !l. D 1:1 mi 1 ell 11 r .i. rig a ny in ci n t h !l y 

si; a in |:i .1. 1 ingr pi-: i: lod , «: ii:cept -n;; .pn:)1,'.!. till eel in :i M C M  R 

• I .  . 02 |"1) , 

T l'i ii! M <:i t: <ii T qu a !l. i ty cjoa I- I:o *' I: l'i ^ -" '- i-i &h n '» ':• P i-'<' IS- '" *'•'• -• ': u <:' r V i- ^ 
; ; ] : !  , ,:• B v •> I:, e r in iiin;! till e 1=1 i. i;| na t e dl I: c a  r the I: o 1. 1. ow .1 ni;j uui.e:;;: I: he 

p r c t (•.- c t i o n a ni t:l p r o p <:i i:j a 1 1 o n o I: I: i. :;: h , c t h e v: <\\ q u a I: i <:: 1 1 1: ci ;s n d 

id i. 1. ell 1 1 f e i for p r .i. in a r y contact: re c: r e •» t i. 1:1 n | i-iv i nun .i. ing and w a t e  r 

l i i k . i in i ; i ) arid meconda r  y c: o in t: a c: I:, r e c rea t io  n ( I: i i=; In i n i:| -s nd boat i.r ig) ; 

and liar a he 1 11: isti harvest;.! rig  w i th depurat i. on. 

Thus Pcpc! Eiciich tldc-i I. w«- 1 'I. a nd :;; in F u i r h \IM e n .:irc! i. n u n d <:i t edl by 

t i. d :!i 1 w.ii 1 1;> r •;, ol: Bu ,i: ;•: a n:l i-i B i : i y  , Thi-s wa t i-s r •=. ol: li! 1.1 ;: ;: 1-1 r t:! •;. IB.ny i-ii:x-

C I. !!l \\> i:l ,:: A , T ]') i« d li! ,:• 1 CJ I'L il t li! d Hi iii fi! !ii I! C T C 1. i:l !ii II. !:! Is, '» i:l t til I"!" L I'lC 1. I.I tie 

rriiiri T 1 mi! I: .i. !ii>ni! r \{ ,, ?• I'll li! !l. 1 1: i !=; li i n q , :nn d p i" i. in ~A rj a ndl ci ec o n <:l a i: y <:: o nt a «:: t: 

i :« i : c reat ion. 

Dot h h o i" i ;: c: n l:.a 1. -ii n d v K r 11 <:: a 1 sii -s 1 i. n .i t: y g r a d i «» n t :i, o'n i :;i t:. i \ i 1 1: h i.ni 

t: h is:; e si, I:. 1.1 inr y . T h sn !=i i= i g r a cil i <:• n t \\, .:i if K< s t v:o n :;i f = : :: t: ;i t: t: h si> n o r I: h n: r n 

v. ciq .i o n c: t: the Ac: u :;.h n i-s t R i v e  r K i;; t in -a i: y w l v c - r c ! the f i. ' /er rll i. ;:;[.: tin rge 

h :« •:. <:i si. a 1. i. n i t: y o f: 1 i=: sii •=. t 111 a n 1 u / c 1:1 . !:i  - j 1. i. n i t: i. i:> ::. o 1 

a p p i" o :•:i.in a t: <c. 1 y :i 1 '"'V o o h ;n v K>. ;b EI K n o b •-, o r v iis d ii t. t h i:s h i.i r r :i c i n e:> 

lb.:i i:-r i. csr v i t  h ::iiia!i.o:r)(:ii I: I. i.i t:: t: u <:i t i c:n ;;; o I: i. 1  J / cc  . i-\ ho r i.:;, on t i l l 

;; u ir it' a c i=: !ii ii I. i. n 1 1: y g v:  •> :1 .i i-s n t: ;:i f -i p p if o :•: i. m (:i 1: <•• 1 y :i •• i.i '"'/ CM:: E::  i« i ;;; t .:, 

]bet.^e:'i:!n I: hi;; ;::oi:j!;|ii!Si,h.:i I. !l ;:!t rein-i t 1:1 1:- 1 d g e <:ind ths:: h u r r i c a n  e b a r r i e r  . 

V  o r I:, i ca!l  i : ; < : i ' l i n i  . 1:. y g r ad i e n I:. •= cf \ •••'.] '"/oo ari-- cicririmcn in \:\ p r i.\v$ 

an  d -iiU in in e r , 

Tl'iii! i-i i:i '.[ i n ii. t y !;; I:, mi t .i. f i c i:i I:, i on ].!•! ii- 1 if orn;i ii! si. I:, in !;;print:| and e.-ir!!^ 
i:: u miiKi i: when thu;;' f v:<» ii; h w in t e r inpu t to the estuarine e n «• i r <:i nnni: n t i •> 

i;j re- a I: «i! !i> t . ,".ii- l i r e i i i - hwa l : . * ; t: t l lowj-i i ; ioi , i t rn\ iard i t iroirn the r i v i i s  r s i iource 

i in t: o t hi. is;: in o r I:. In e if n e ;;; t u a ry ,, dl is- i= i p e. r: , In i g h cs i" ;;; iit 1 1 in i. t:. y \n a t e. r: j •; 

ii! n t r in i n ed in the is ;; c u t liw.ii r d r i i C i a r - . - i u r - E ' - a c i i i  f : ! lov. Thiii re : ;u l . t i i i i n 



loo a 1. 1 \\ ed h o r i z o n t a  l gradient in the i - iu i - l i i ice i;; a 1 1 n it y , and a 

n o r t h w a r  d in I: low of deep di a !:.«• i: , D u r i n  g period!!; or! '.[ ow r.i:»'er 

d i. sc h ~A rge i n w i n t e r ,, 1: h e is-:,-; t: 1.1 a r:y I o se s h eai t: t: o the a t mosph e re , 

Th i s results i. n s t rong vertical m i  x ing and a d e o m; a i;: e in the 

v e rt i <:: a 1 sa 1 .i. n 1 1\f si; I:. i".:i t i I: i. o ii I:. i c ri , HI o di (ini ' i-j :if , tio:t i. :!. ont a 1 s a 1 i n :i I: y 

g r a d i e n t  s al l so e :<: i s t :i n w i n t e r  , 

I , 1 , 5 , 3 Terni;: e.ra .tin;;*: ..... Qr. adi!;!.nj;.!;i. 

T 111 !•! if nn a 1 i-i 1 1: .:( 1 1 1: i c a I:, i o n i HI NHi vi Be cl f o i: cl Ha i' bo v: \. i-i <:i d :i i:'Ci c t 

Di- 1=; i.i 1 1:, of the hii!a I:. I: lux: from l:.1:iM!i :iitnii<:ii;t;p]'!i;!re aoroisss the w a t i;s it-

su r face . VJ'hereas t,hi.e salinity strati i[;.l,cat.i.o.n. is a reiou.Lt o t: 

f :;i i: c: .i. rig at t hc i l irestwatiBi: ,::oui:-ci-i in thi!s n o r t h e r  n e.-i tuii iry , I: hi!! 

t. ltl€ •fill ii! ] !!! !:. l",:l t i f ' 1 C i:ll I:. 1 OH 1 !!! I! 0 K' C£ d i:ll C \"Q !=! i = i l:.1'll Hi !!! 1.1 r I: ,:l C B VI :il.t (!i T 0 1' I:.]') Hi 

i!! n I:. i :t: us i s s i - i t u a r y , /n;; ill con is i i - i tn ' i i i in ices i i the therm.-! 1 i - i t r u  t i.f icdit i.on :i:-i 

mil i n l  y 'hor i. ;;, Dn t i l l . Siiomi-i horl ;;, on ti l l g r •> d i. e nt x may ( - s ic is t bet^icjen, 

t h i!! i!i I'll.!:!! 1 1 0 Id I:! T ill lid d f!! 6:!]pl!i If .:! I' I!! iil != (I LK-i t O t lie i!l U I" t! <:l C K'. I'll l!i i:l t I! .1. 1.1 !<: 

ccncentr al:. ion in l:.hn!i i;;l:i.:i .1. !lo\,/ i i i i i l : e r r but the stronges!:!:. q ra til :i <•• n t :;, 

a re i  n the v e r I:, i c a 1 cl Ire-set L o r i  . 

T h e :rma 1 si: i r  m I: if Lea l : ion i ;; !=: t r o rig e s t :i n 1 ;j l:.e s u  m me r Hin t : ! 

n c: n e 'is .i. :•• t e n t l:i ^ e i:ii i:- "1 y '« i n I: e i: . T h 11. :;> m e -s n =; t: h ,11 t ',' & r 1 1 1:: a 1. 

o .i. r c: 1.11 1. a t i. a ni i. ;;: i n h i b 1 1 Kid b y t h e 1: h e nrria !l i!- 1 r a t: i f .i. oa 1: i. o n d u r i n g 

the suiirmii e r , but occuri-i f ne-quesnl: l.y i  n win t ' e - r whe?.n thi;1! 11 oca 1. ^i:rl:.er 

o o 1 1.1 m n i s v e rt 1 c: a 1. 1 y we I. 'I rn i. x ed . 

Su!!! penci l- id p:u:tl on late [nattei:- w : i1 :h i . n the- ' s u r f a c  e wate i : c t: Hew 

1:! (!sd I: or til I-I a rbc r i. !!; i-itacn.iit 1 - 4 ing/ 1 ( F a if r i n ::| ton e t .11 1. . 1 9 ii ':; ) , a n 

a m o u n  t s i m i l a  r tci t h a  t H o u n  d w i t h i  n IBu ;>: \>, n rcl i;i Eiay . However , , 

r e su s - i p e n s i. on by t i d a  l c in: i:-e n t s-i i  n •(: lie bo t tom wa te r s of the 

l'i ii irbor c:an c: re .11 1 e a ;• .....:i 'm th ick boundary l a y e  r conta i .n: i ng ! l t ) •••:•;!:• 

m i ; i / l of. suspended matter : I F -u: r 1 rig t o n et i i l  , : i 9 . E ! 5 )  , 

• 1 6 



:i „ 1 , Hi , '!> !:!jj!jWY..Jl!:!.k&!!!.!?i ..... am;! .....PCE.!;1 ..... in ..... the ..... !!!at&r..J.r:Q.!U:Lmn 

I!) i in Hi t:i .1. •'( ' e d ai n d p a i: I:, i. c 1.1 1. a t: e ::: a cil in i. m in , c o p p e r , a n cl 1 e a d 

c o nee ntr-id: Lor i ; ; . w i t h i  n the water column at ';i1:.atlt:nni!;i north of the 

i" ogge '.-, h a 1 1 !•; t re e I:: b:i: .i. tilge we 1: e me  f a .;; 1.1 if edl by Ba t: t e 1 1. e 11. n 1 9 8 i!i a nd 

I98IJ . ( Ta l:i 1 ft :i-2) „ Mos-it ol: the Cd , Cu, , d in til Pb 1 ( 9 7 , 1 : 1 ' ! to : J ? ! . 9  S S ) 

was;. bound to part. Leu I. ate matter , To I: a I. concentrations-! I: or copper 

and lead were 10 to 1000 ti irate s;; Ill i i:|i h e r t : han thuii U . i - i  . EPA m a r i. n B;> 
pv ::i t e r <: | i . i i : i 1. 1 1: jr c i:  :L I:, iss r i. o n of 2,9 ppb and 140 p|:ib tiii^pect.i. '/el. y , 

Ciaclliiii.i.i.rai ociric 'CM'itroit . i .cin,:- r f i n q i - s d lirora i:ib<:n;it ';' to 1 :i ppto , i» i i i ! l . 1 bell. 0^1 

I:, h i;s I.I , !•! , E T- A w 1:1 It: i» i" cj u .;i 1 :i t y c i" :i. I:, e if i. o in o I: 4 :i p p l:i . :r ti i i-i till ;ii t a 

c o n li 1 1 1:: t :;; v .i. t:. h t: h i;s M . 1.1 , 'S3 , if e;poi if t ( 1 9 !i4 'I 'mi'hi i. o h r e peri: t !=; 1 .:i :ir g e I. y 

u n i:l (•• !:.(•! crt.iiblt-! con cent: rat Loins of <:: o ni: <:i in :i. tt.ii n t j» othei: than I-'CB;;; in 

t: h e Vi-i t: e i"!:S o f 1: h i = s Kc u !=; In nui! t R i v e r i=: ;;; IMI.II :f y , 

Th us c: Ih iron 1 c: in ii i" i n e i < ) f-i IMS; T cp.i a 1 1 1 y c: i" i t us I"i cj n ( T.r , S , I!! l!1.!^ 1 9 8 li ) 

I: or t o t a  l Ft:: 111 :L:;i 0 . 03 i iq/l ( p p l:i | , The l i J I l - J Ml , U , !!! . D i : a ! i t  : 

Feass.Lta i.l i ty Stm^y ot: the E^E; m in tl i <n 1 Acrt-Lt-in \\ 1 1 e r n at i.vt?.sr., report1;; 

level:-, of Ar odors i:,Mi3,/125'i i-is 1'iiqh ssis fi , L ni(;i./l (ppm) in the 

water coUmin ol: the Ac u 1=1 hn e (:: R i v u s i f e,;;.ti.U:ii"Y , Tct i i l PCl i i ( A roc 1. or 

1 I! 4 8 /' 1 !i 'ii 4 ) c c n o i E - n t r u t i i:in;;. ne(:iif the Cogi:|e;;.hi:il 1 ii! t n;- e t Hi r :i dq e a n d 

i  n the ou t e r h a r b o  r j m ; ; t ;;,c:nit:h o I: it:.hi-i h 1.1 r r :ic di n e b i r i r r m - r were 

m e a ;;i 1.1 :t: i;; i:l o\i<--r ;n f u l  l t idal cycle by 'E! r own i:i w (•• 1 1. and Fa r r i. nqtcn 

( 198 !li) , Larqe d i. f fere noes i. n concentrat ion over the t idal cycle 
upei:e nest o b s e ^ r v e t i , nor ( - l a ; ; t he r i - - .:i L iHrg*- - <:j r ad i e n t 'bi:!t!\iee.n ,-iu r f.-i <:. G 

•ind b o t t c m vatei" :;; a mp 1 1;; in (Tab l i : : 11 - ' J ) . Total l- 'CB concent i: at .ioin!=; 

. i n the i . n n i - - r h f i rbo r r:ini:|ed f i i c  m 0..!!86 ug/1 to 0 . < i i 'i ':> u q / l  . PCI:! 

concentrat ion:; ; . i n the outer h a r b o  r were 1: ii. ve to ten times:! 1. c w e i :  , 

Ii! si tt e !l. 1 e Laboratory ( 1 9 8 i > ; , li!»!i{i| a 1. 1;; o reported Via lues - i of a b on t: 

0 . ii ug/1 total PCB in tl'ie n! ate it; colujun near tlie Coqgesahall Street 

b if :i.di:|i i;; „ ii nd ti:t- ora .;> ];>i:i u t II t o 11. 0 ug/ 1 t o t.-ii 1. P C B ne a r Ae r o '/ o x: a t t'.h e 

no r thvei- i te I:TI end c I: the e •;: t u .11 r y ( M l , C ' canner i - i , B.ii 1 1 e 1 1. e , per!-.. 

c: o [inn , , .J f). ni.i i:i ify 2 1 , 1 9 lit 7 ) , 



Table. 3 •••;:"„ Coiiiparis'on of Select eel Minta I.!-, 'and PC IB Concent rat loin:-! 

L n I:, 'h i-s W a 11-: r C o 1 mom' o IT l:.h<;> Ac: u i-i'hn n: t: K i.v e r I:1; s-,t 1.1 a \:y 

N 1:1 rt h o I: t h in c:ocf i;i in &h a 11 !i. I: :r me I: E r i ell c| in w :i t: h l . l , &, 1!! PA 

( i . !S! !6 | Wat i - s r Q'l.ial ity C r .i. l:.e r i • « , 

R ariri:| e w 11. h i irn l:.l|;n us E . P, A . ( I  . B K B \ l«l a I: e r 
Wat (is r i : : o lumni" 1 Q u a l i t  y C i: i. l:.e r i a (ppb  ) 

:_]i (!!.!l!.U.!l.!l! !̂ !;!.iC!!!.!ll!;! 

C i:ii clou :n u ill 4 3 ,0 B . '.I 
Cll L! i i i : .Ol .V!: id 0 , '1.1 •" 0 , ill 

pa r I:, i c 1.11 -u t i - ! "i - '.\.'.\ 

Copper"1 :?.. 9 2.9

disaol'^ed 2,3 •• 2 . •>

[>;n:t.i.c::u l.al:i-i !iOO •• !:ii:i()0


Lea i:l 'l: 1 'I E), 0 '.-., 6

d:i ,:-.:=:oil vciiJ 0 . ,i!':) - 0 . '16 
p iin rt i. on 1 a t:. s-s 3 0 C) ••• 10 0 0 

PC: 13 Total "' 10, 0 0 , C):l 
ninar Cocjfgiiii-iha I. !l. 
l i i t r s - ' iE i t III i: Ldcifi;- a round E )  , !:> 

* To  t , 1 1 I I . c: c: nc e n I: r a t :i on for :ii con iu  t i. I: u i;: n I: i-s^ci-ii-sdi:: the Ii!PA i<iat i ; : r 

(:|i.iu:i 1. i. t. y c: .r .i !:.<» r .1 on , 

'• !;, a mi]:: !l e. •-, c: o 11.1;;::: I: <•; i:l :i ti 1 .9» ' ! i ii nci 1!»,E! i - i  . 

S o 1.1 rce \ {pc: if son a 1 c: o iiiTtiu n .Lea 11 on , M, Con n e i: !•:, Eia t l:.e 1. '.\ e t J a nu a i:>-y 

2 1  , 19S7) 

3-IE!




'a b 1 e 3 ••• 3 „ T i. cl a I. C y c11 e C ci in c: «•> n I:, i" a I:, .i.o n i= i ci I: T t:it a :i. PC li! si:  ( A roc: .1. o i" 
L I M E  ! and I.;;:!:. 4  1 v i . th in l:.h<;i Acni-i ' t innst Ri .vei" 1:1 i'.b.n a i ry and 

BI.I ;;, i! .n r dl'.» Bin y •• S«-1;: t i-ml;; us r n:;!, 19 !!. U , 

B AlWPLJi: CON CEN T RAT \\ 0 Ml,;!, I 1.1 g/ I. 

!i:.!ii.li.l:UU:.!i! 

IE1 in. rt i. i:::ui I. a tei-i F11.1r -n t e To t:»1 

suit: I:ace Wivbiiir C) , If! :i 0, '.\29  G , '!>'! I! 
bottom wate it: C )  , 1!! 4 0,, 152 0 ;!8C> 

liLtjiJ; L_on 7,!j - ji.iMit MyJ-li Q.;[ tJiii- ilujLC.LQiiyi!:! !i!.i!u;:.!;:l!j!.!;:.,i !l!.u iL.iLii.!;:!;!. 

l:',ii :ir!:. i c 1.11 ill: us 1-1 l;i 111i:vi t: i = s 

i -M.irf i JC i i ! W.i l t l -sr Cl ,  0 ;»!:'! 0 , OiJI! Cl . O i i C ) 
bottom 'water 0 .o;!2 0. o:; B a . ci'M) 

Piii ir 11o 1.1 l.:»t !!!!•, F i.11: rats:' 

!•; i.i i:-1: a o H! ' (Mii tei : 0 , :!86 Cl . :• i!9 Cl . (:i7':i 
bottom watlii i :1 Cl , 2 :i2 0. ;>  4 4 Cl , <1 "'d 

.5 t.!s.!;...i.!;?.n....!' 4. 
P ci rt i. c: u 1. <=i t& •; 1:' n 11if 11: c: 'TV: t. <-n I. 

s i su i : I: a :::<:• w a b - i  r O . C l l i '  ' l . i . C . l i :  . 
hot: to in '(Mill: , si'i: ( )  . 03  0 0 . 0 4 I. 

.!'.. EPA Watt-sir Q u a l i t  y Cribsr.ion for To I: a.I. PCI:!;;; iir. 0 . 0  3 pph  . 

: 01.1 rc.e \ | l:i i: c;'i«inai\Ae 11 a nd 'f a \" i: i. n<jt on 1 '•) B!:.) 



f: !:!.yJ;..L.!,!!!iit.!!i 

I! I'l a 1 :;! 7 1 IE! I: 1.1 Cl Y 1:3 Y t h e Ml :il. !Ei ,:• ::t C I'] LI 1=! {•• 1 1 <;, [I IE! p ill r t |[[| (•! |"i t Ci |; 

E in v i. r c: n m <;; n I: ;n 1 Qu a 1. i. t: y li; n(:| .i. n e e T i n g | i:) E Q E } , -A in m a n i. a n .i. t:. r o i:| e n; 

1. ev & 1 :;; \* e r e as;i hi i:j li a s 0 , 4 p pm v i. t. h i n i:. tie A c: u s l'i n e. I: R .hns r e s t: 1.1 -A r\> 

(Tabl  e :i • • • ' ! )  . ll'loiEit: a iiiiiion i. a n 1 1 rog us n In; veil.;:: cm t: IE; i. till R the. h urn cane 

ba r r i is: r i. n lii n;: ;: a rdl ;;: Bisy wen;! compar-nb.l.e l:o the-1 <;-!;:tuar:i rue v a 1 u us i\> , 

e:*ic:f;!|pt nt :-tiil: ion AR'I (ni!!:iii: the iii;ii«iai:ji!i cuit tliil 1. en Clarl;. ' s-i Point:.) 

',«' It'll (=! If (:! :!l [[I [II i:i I'l i. i:l 1 6:! II «: 1 :• T li! i:l C ]') H: Ci 2 2 p p [II . I'l i t: T ill I: i-i II1 1" If DC) li! I'l I'l i:IL •-, 

noncl eh;- «::(:. :ib l.e i.n l:.]'i<!! .i.nm=!r hu cbor, and rai'ign-d fircsm noncliBti;!<::l:,:il:: I & 

to 0 . I! ppm i.n the; outei: l'i :s r !:: o i" , Tot -a I phci-iphate-i I. f - i v ^ l j :  , i.n the 

i. n nHi r harbor r-snqecl llrom O ' . D '  ' •• 0 , ll'-i ppm, T::iit:.:il pl'io!i,pl-ii:iil:.i;! i.n 

t. lie 01.1 1:. e i: h a rb o ir i: ii nq i=s c:ll t: i" ::>m 0 , 0 7 •• 0 , i 0 pp in , lii i q h 1 Y &• 1 (» '/ u t: e t:l 

t::i l:..:i 1. ph!:i::iphat:e .L^vi-sl i- i of 17 ppm ' w i - s r e - 1 'mi" ii ̂ ured at !=•! : . -it. .ion (VR4 in 

t: h e o u t:. E- f ,h :i f h a i:1 . 

A (>i :ii t: Hi r qp.ial.it)! ;;, t: 1.1 t:l ;<• i«iai; -s i 1:10 c: o n d 1.1 t::t i;: d by \'.1KQE i.n October 

l'-i!:i6, Thi. ;;; s-, l:udy had thrE-i" i-iamp.Ld! «, tat ions-. Iccah-id ui the in net 

K.iurboi: ; orii-i at I: he hurricane l:> -a. i: r .i. e i: , a i-ii-scond at Haiti ii! I:, i: i=: c; t:. , 

,!Vcushn,et and ii third at the Cogge:,;,;hal 1, ctreet bridqi". ,!•! ara],:: 1 e3 

WIE-I : I= ! ti:i]<:en on October 15 irnd 16 on an i. nc o iti i ;n c| -jrid an outqoi. nq 

t i. dm . The; ammo n i. •» i::::rno(-sntral: ion-- ne.iir tl'ie Coqqi-ssha.l. 1 S I: i: i=; e. t 

1:! i:- 1 d i;i e W E - ' t : i = i Q . !JE! inq/1 and 0 , fi !i inq/ 1. , res ipec't Ld'e l.y . ' iLhcsEii i i values:, 

e:<:::'ii!i;:c:[ l:hi!i D ,. i inq/!l. 'max iimum obs-iiisn'Miiid .in !197'I. I'otal pliosphati;! 

concijintrat Lonia neat: I: he Coqqi»!-!haI.L .-itreiE-t Bit: i. ii:}i;: Wi-ire-s 0 . 1 :i nig /I 

and 0 , I'l mq/ 1. , n-ii-ipiiscl: i '/el y , 

The importance oil -w. d .i.Tniiin t q\i a I .i t: Y ha:;, received i mere,;!:;; i.nq 
 :r s;;'-: ':: [  ri ]L 1|:: •' c:i]ri1 i:: '' 1:- '1€ at 1 1;; n I: i o n w .i t: h i. n t.iie 1 a :;i t:. <.\,&v e r:a 1. Y li! i!ll:"!! i- ri -l

fact that sf;'d l.ment1:: cnn ••.i-i'n/E-1 at1;, :r,torijqiE: •ire a;;; and potf.'nt i. al 

!;n::ni:n::e,;; or o o n t a m i n :s n t: :;, , ii! I: I: o rt !•> have kiei-nn u n d e; n«i JIY l^c devi-- 1. op 

!=; t-!i:I i.in KI tit cpia 1. i. ty c i" i t: K\ i: i. a -s n d t: i;= ;;: I:, i n i:| p r oce d u n» :;; I: o ir <ii '/ -s 1 u ii t: i nq 

tliE-1 t: c :•: i c 1 1 y ii&sooi ated wi.l:h c: h e m i c: a 1 •; i.n s;,i;;d.iTnn;!nl:. ;; , i^qencies-i 

i.n IIFI::II 1. v ed in l:hi.S:i n-ssMs-arch i. ncl. i.idle t:h(-! U,!:!. ATTTIY COE , U . : - .  . l i lPA, 



Tab le : : ' i - - l . H 'L t roqe in ,-ind F'iio.i-proirau:;; Levi;!!-; W i t h i  n thim Water:;; ol: 

l:.:hn;! A c ui i;.]'! net:. R : L V « ; > I : ' l i l . s tu- i ry and lilu;::;: a i:xl i-i Bay f r o m .11 

r;371 ,-iti.idy b y the. I'!.:!:;;:;,.!! c: tvi.:i:;; & I:. t:s D E Q i i l . 

Rcinc:'[e i.n c: ci nc: i=! n t: r ut i. o n. ;;< a m:; i=; i:n concentr-itlon 

(nq/ 1 ) 

0 . 0  7 - 0 . 4 0 

rsi: . : i t . i .on Ml'I 17' 

K;i i= i ! l d .is I 'll nil: rag en 0 , 1. •• 1. . 4 

(,=.-: t a I:, i c: n i'JR 4 :? 5 . " ) 

Aiiur ion l :S n. i t r r o c i E i n 0 . 1 - CI . 4 o . o i - o . :i a 
r S I:, -i t i. ::i n K\A 2 2 

N i.':: r lit e. n Lt rcqe-n C )  . 0 

1! •• 21




[ J . S  , F.i.'sh and W i . ' . [  d 1..i I:e !-ie? rv ice. , and N O i V A . A l t h o u g h progress has 

been m a d e - on e i r a i m a t i n g i:> ed i me- :n t s , , it is qii ; :nei:a.[ ly re a oq n :i ;:ed 

thill:: in LI. t:: ti ' » o i : k r e m a .i n;:, t::> h& done. 'I! h e re f.o i: e , w h  i 1.e i. t i.:;, 

p PI-sent.I. y po::s i.bl. e to q.L we a cp.:i ,n 1 11 a t: i v e a s s e s sv^e n I:, of :;i E; c! .Lime n t. 

qua 1.1 I:.Y i 11 L :;; d i. .f i: i. cu 1.1: t: ci qu -i n 1:. i I: y t: h e s i i;i n i I: i. c: :i in c:& o I: t: o x i c:s 

i. n !•: ed i in e in t: f i: c m a n e c o 1. ocj i c: a 1 :;, t: a rid p o i n t:. , 

!!i e d i. :TI e n t: s, c:i f t h e A c: u:;; 'h n e t. R i. «• us r e •• I:, i.i -i r y hi a M < • • l:i e t:: a m e 

<:: ::i n t: :n in i. n a t: K •:.[ w i. I: ti !'' CII! s a n ;:1 hi fit a \> y m e t u .1 i - j ,:i i f ; ii i: i« i - j u 1.1: o f 
::. ni ::1 n •;,':: t: .1 <;i !. d i ::;c hi -a :r q E;s o v ; r m a n y >; e; :i i":; , I:i n: in # d i .:i 1. t:: 1 K a n - u p 

,:i 1. t: I- i: n -i t: i > / e= :; ,:i r <?. b e;' .1. fiqi e \> ,:i 1. u a t. e ::l . O n e- f e in i=: d :. .11 1. -a 1 i:. e r n -a I:, i',' i-s 

i n < / o 1. v s=! :• the ^ c n ^ ^ r u c t . i o  n o f  : ;i 1 i.n t - c l pe :rm,;i n ent ::'cnl:a i. n m n i n t : ;i, :i. t : i= ! 

o n t: h e e :a.:'. t:. B :;• n •; i. ::l i - j c:i I: t: h e u \:m e. r: t\: i; t: u a i: y (Mil :• !. •! 8 ^ , !•> E; <:: t:. :i. ca n 

; ; . :: , i! i . Th L :; ccn( :a . i n i n e n t S.L te. .is pa r t i a . l I Y Located i > i i l : h i.n t i.d,;i 1. 

V'-: t: 1 - j n d . t\.[ 1. c o n t : a m i n a t e - d -i&rt :. msMit. : ; . ( '  I |:ipTn 01: c| i: v. a t: <;: ::• ]?CB) 

bi - :ne : i th thnii c o n t i a . i n me. nt s i t:e w o u l  d 'havs- t:.i::i b i=s remaii'i::d and I:./:M;; 

: i i te ds:1^ ate red p r L o  r t:o p .la c: vm.e. n t: o f t[\<-- 1 i. ne i t: , .!'i:; a r e s u l t :  , a 

:::h.e.m .i.c:: ;i 1 ch ;i i: ;i .: t: •• r:i. ; :at icn c f the t: i.::l;s 1. vetl :md sed i . i i u -n t - - h'.'.'.n 

b i = - e n c o n d u c t e  d , 

'I']') e t: e:;, L: 1.1 •;, o i: !:.'«o ;• a [:i \\ r a t: e ';; ei::l i m i;1 n t: •; .:i in p 1. i. rig E- I: f : : : » i : t::;. <i ri» 

d isc u.:: sed in t:] 'i i. s - , ,;; B ::• t: i. on . The l! i.r:; t ! > / • > ' ! • c onduc t e -d by l-ho U . i i . . 

A r m  y ::'::i i: -ps:. c I! !:! n:]' :L n e £;• i";; w i t It in the - w e - t . l . - a nds c E' th>-- Ai.:u!: .] ' inet: 

l :! 'nier •• s t u a r y in i l ' - l B i l ' ( T l q u r e - ! ' . - : i | . The -- i- icond ^ a m p l . Lnq e :E i! c r I: 

w a s  . c o n d u c t e  d e  n D e c e m b e  r 1 !! , :i •) i: ii. by S a n f ' o r  d E i l c o L oq ic :i 1 

Se["vices w i t : h i . [  i t l ' ins Pcpe- ' Bei ic :h ^ e t l - i n d  s en Bu ' • : ; : , ; i r ; : l s , : iay sci . [ t :h 01: 

1:1 ::|f)' ]:: t S t i"i» e t i.n l l ' i a l. r h a v e n ( i;i i. gu r e ' ] • • * )  . Tl t i - - s, - d i me n I:. ::; :a nn p 1 i. n :;r 

w . i t : hi n i:.hi.e «'eti a nd«, o;: the i> icu«hne t : R i v e i" ea tuary was conducted 

t: ::i ;:l e- t: s;: i" in .i n e t: h <;• e; :>: t:. •• n t o I: -i n y P C 3 a n d s e- 1 e :: t:. "i e c: .1 '1 

c: o n t: a in i n a t: :. o n , The purpose;! 01! the second s a m p 1. i. irnq e f f o r  t w:n:; to 

ch:i f ; ic t :e : : ' .L ;:e the sediment : : ; .i n> t : h e = ' Fope Beach , £'a L t : h a ^ e n , t . L d o . l 

w e 1:1.and on Eki:!:; :ards li lav & d i . : t ; anoe f i r o  m I:he "hot : [i,'::!!:!!::1" araia . :.n 
-t h e- i.i p pe :;• A c: n:; l-i i i e; t: R i v si' i: e s t: 1.111: v 
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j.|!..;i..ri 

The i-iampl :im;i methods usedl b;j' this-! U , !•! , Army COE/MlilD. persoinuniei 

ana c:le;EEi:::r.rbed by Coin i:l.Lion-: ( 1 9 a 6 )  , The. CO E!/ MED s iai nip II. e location!-! 

are presented in Fi cjuii: e '.}> ••:\ , 

T hEl: s ed i in en I:, s a nip I. i. rig c ci rid \.\ c ted w i1 l'i .i. n t he PCS p e Be; a c: h t i. da 1. 

wc-Ei'l:. I. and on En;; ;:arcl;;. Bay ill:.1 1. i. ;!,ecll a random EE.amipl im:| approach, h 

g i" i dl o I:' i!3 pa s :;; i b .1. e :;>a m p 1 1 in i;i E; t: a I:, i a n !•; wa s IE; IE; l:.a b 1 .i. EE.hiE; cl , cs I: v< h .i ch 

SB-sviE-n B ta t .i. on s were. randomly !-.«• 1. e c t: c cl as sampling sites ( I;11 t;i u TIE; 

3 - < l )  , !iia:il cor BEE. were collected! at two depth intervals (  0 - I1:: 

cen t .i. nun e t E-TI-J a rid 0 •• !! Ci cen t i IIM: 1 1:1 1"!!> )i , Th isii .n ppro.:ich v/.:i :; 

i. :m p 1 us inn-i n I:, e. d t o p v: o v \. d e "± n :i n .i. t i. a I. c h a r a c t e. v: .i. :;; i:i 1 1 o n o f t: h E

!=! \i :r f a c1 1;> i;; e cl i.mi i=s n I:, i;; ( 0 - 1 ':i c: BIS n t: .i. ITU;- t: E-' i" K, ) -i n cl p r c v i d EH :1 t: h e 

1: 1. 1;; icibil ity to 'ina!y ','.,£ add itioniiil I: r act i. an,-: of iisiiitilrntniint: at - j 

1. iHtter dati-! , :i t: n B?.CI« s is a ry • 

T h e. LI p p e r. I. a y e r o f ;;. ecl i in IE; n t | 0 - 1 5 ce n I:, i. m IE; t & \" K> ) w a s 

c ci 1 1 IE; c t IE; d Ui-Jing a soi  l auger  . Tlie ,;= ,:i :mp 1 e IEI wen;- inuine-d LiilM:- l.y 

t it: a n s f '& T. r ed t c p re •• c 1 ea n IE; cl ,, t IES f II. o n - 1 i n ed i:| '.[. <\ •; :E; t::oTit a .i. n e i: IE; . Th IE; 

du-: IE; p IE; i:1 ci::n:nE!:E, (0 - 30 :::i:-nt:. i:rrii;:tei"!E; ) i«iE-ire ooLlB-sctiEid b^ hand ui;;:rn(:| 

pl.:isti'::i ooi:e ti.ibeE-. , Siiiparatd; ii. -simp 'I e,E> '« IE; r&. co'l 1 e-'CtditJ for PC Hiss and 

met a .1. ;;; ( C :r , C 1.1 „ Pki , i! n i . i!i 1 1 :;i n mp '.[ ex \\'<-- r IE; ]:: r opu: r '[ y 1 a bi=- 1. I. (E;d a m:l 

!:;l:.oi:i!jd at a p p r c x i :rna t: IE; 1 y <1UC . A n a l y s s E t - - wer  e conducted USE, vnq EP.1* 

a p p i: D v 6E! d in c t h o d ::. ( I.) ;:; . E! F ;» ,;• !\f 8 <-\ f-> ; ,:; t ,:i in d :n i- d M IE- t lt\ o d '.-; - 1 r: t h 

lilcili t: ion) , 

Tin;; results cut: t hi;; chunn i ca 1 <:m,n 1 y SIE;S for F C E s  , i::cppe r , 

chrciiiimin , 1 IE; a :1 , iitnd uiinc on the sediment: :;.ain p 1 e •; ool. .1. eeb;:d b;,' 

I:'h8i! U . S  . A r m  y COI5/HED «-md !:! .11 n I:o rd Elctxll og i.ca II. ii! IE; rv .i. c IE; IE; are 

p r <;;• !Ei us n t IE;: d i. n T a b 1 IE; :;; :i - !> t:.l:i Y: o 1.1 g h :•» - B a n d A p p IE; n dl. i x C , i: n 

add i. t ion , t: hIE; :;; e data are s u mma r i iij-icl in T a b 11. IE; :i--!-i l:cr cor n par i. i\,on 

\\< i. t:. h IE; -a c h >::» t h EEI r >-\ n d t y p i o .;i 1 c:: c n c IE; n t r a t: i.1:3 n ;; i: «; p o r t: e d I: c i: 

unconl:.<imi.nat:i-:d -:.o i. Isi. , 
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ill 1.H! V 3t Hi (ill 1.II! V IS:! 1 !:i Cl f K'CBiii , C I'l I"O]11 L 1.11111, CCppe i: , l i l i i i h d , , and \l\ j flC 

we T e ili-i t ect ed a t v a :r i ou !-i 1 oc a t i ci n s> w :i th .i. n t'h e wet I. a rid a 1 on<j the: 

.i'ik c. ui !•! h n e t l;! i.v IR i: IR st ua ry , FC IE! a o n a IR n t r a 11o ns .i n t he s ui r t: a ce 

n.edl i. me ntt!i! of the wetland ranged I ' l l : cm 0 ,1!i» i;i|:nn to over I  , ! J ( )0 , DO 

pipni, S ta t ion* ; , i'l 1:1595 , A [I'!: 'il 2 , iU:i*i!:l!:i,, AD5B I ! , and A D ' l i M i i  , Located 
;along the: n o r t h e r  n h a l l  : oil the: w e t l a n  d ,•• y !•: tern ( I  1 i i;i 1.1 ne- :ii •• : i ) , 

contained over 100 ppm ol: PCM:! in the surface sediments, lillevated 

L e v e l s ;  ; Oi l H i l l ! I. Hi C til! til ITIlli! t :!l I. !=! l( CY ,, C 'Ul j , Fb, lii f l l ) We t IR detect: Hid 11'l 

;;: u r f a c: us & e. till .i. in IR n t :-i | ('.} - It 0 c: o n t i. tin-: t IRr •; | I: h if o i:in:|i h a irl: tlim- \\i e.11. a nidi , 

h 1.1 li ou i;i h n 1:1 ob',' .i.ou !=i !-,p<:i t. i a I. pa 11 B nr» :i n tlbi i;> dl i. i-i 11" i l:i ui I:, i cs n c f F c Bi-i 

and HI e I:, a 1 i=i wasi . ob iLiRrv iRt l l , it IB a^pariRtvt: that ".tiiitioni:! '^tiich 

contained ele 'ated le1 els oil PC Ills a I. so contained el. elated le" els 

oil I-; i:! lect(•!<:! mcit,:!Is;, ( i i i . q f  . Ultationi:: AD'i iBI ' i , iMD«:)';»:>, ,i|l3!:.93, MIS '?!*) . 

!:i ed i nil e nt K, -i m p 1 e •• co 11 «• c: t iRd w 11h :i n t h e IE1 t:ipni tin: a csh, Elu ;i\;:, •« r d s-, 

I:! ay we t Land a.lso containi-sd 1-11 e \i a ted, levels oil i-seleott-id heavy 

in IR t a 1 • • , , p(-i r: I: i an 1. a r 1 y copp IR i" a rid !1 s?..:i d , HowIR v e v:, th e det e<::t iRd 

level!:! i:;f F C E J i u w i t h i  n t l ' i iR FopiR BiRiich wet lands: , on Eli.i:!::!,ardi:i Bay 

wiRi : 1 ! ? : o i: i:i e r ii. oi l m a g n i t u d  e l o w e  r I: ban thos i . n - i reported foi: thiR 

w IR 11 a n ill ii, y &I e in a 1. o rig t: IM- ft GUIn: In inn-1: 'R i v IRr IR i;.1: u a r\i (  T  a fo I. e :i - i) ]i , 

Th E-! occurrence of re!l a t ive ly Hugh con cent: rat Lori a of s e 1 e c t ed 

metal!:; at location!-: w i t h i  n the Pope iEieach -rnd ftcui-ihnHit F. ivei: 

e:":: t i.i a ry W E - ' t : landi;: S:,ui:j(;iei:>t!i! I: hat meta l , c o n t a m i n a t i o  n in th is i i a r e i i i 

i;;. <:i : j iE :O i ; i r nph . i ::',;i 1.1 y w i.de';;p redid phi IR n ome n t:n"i, 

The t:l a I: ,:i ]f :r iRi»entiRd i n the f c I. ] ow i. nq t inb 1 n-!•: Lndicate that not 

o in II y a r e. t h e A e u n: h n e t l:! i v e r e sIt: u i:i n: i n e b o 11 c m !•• IR il .i. in e n t:. !=! 

cent i rn i ina ted w i t  h F C E i i i and h e a v  y ra e t a 1 i : i  , Ibuit a!ls;>o !;:ei:1 i merit 

M 11 h i n the iVc'ii !=; h ne t l;! i =; ir t i. d n 1. i»iet I. a ndl 1 = 1  . 

:i, 2 Bi OLDC;, i: c: \\ L c: KARA CTERI \i ivri o u 

I n IV p ir 11 1 ii» lii ! : i , t h IR U , ! - i , li! P l\ e nv i r o n in e n t a I. F h o t: og r a ph i. o 

I nt Hi r p ["Hi: t: a 11 o n C e ri !:.«• :r ( 1 : 1 , F , I  , C  , ) , W.ii :r r«: n t o ti, V \. rg i n i. a,. csomi;: !l iRt e til 

3 -1! 6




Tabl I-! I! - !:i, F C 1:1 c: a n t e n It: o I!" v us 1:. II. 1-1 nd i;; u i" :l: a e m s B cl i in «« n it: sis )" 0 ••• 3 0 
c: i-i nit: i line t e r s,) a t: va r :i. o u !?• B a m p 1 .i. n g st a 11 on s I. oc .a t «• i:l 
wi thin t.l'ii us iVc'ushrinfit R i. v e v: estuary, 

l i iTf tTIOI ' l TOTAL, KB MIOCLiOR I m c r / K q ) 

AD!:i !:i 9 2 '!:> „ 6 0 'i: , 6 0 2 0 , 0 0 

AD":i6;;'! 67 , 00 111. OCI 49i , Cl 0 

AD'::6!:i !:> , Ii 0 :i. „ si o 'i „ ,;i o 

A i : i « > 6  7 16 ,1)0 1. 6 , 0 0 

AD 5 70 :! 9  , 00 :i 9 , 0 0 

AD!:i 7 ilii. 11 , 9 Cl 0 , Cl 0 700 , 00 11. „ ii 00 , Cl 0 

AD579 66,00 6. f i , C 0 

i!n D ':: 1:1 i!1! '1 4 Cl , 0 0 1 !| 0 , I'l 0 "I Cl 0 , I I I  I 

AD!)!:!!:! !:» 00 . 00 2 :i o , o o .a 7 0 „ 00 

A  D 51! 6 60 , 00 K I . O  O J I C I  , 00 

AD !:»(:. 9 0 , (a Sit 0 , 69 

AD590 0. l.!:i 0 , :,.::, 

A.D':i9ii 16!l. . 00 3 1 . ci ci i :i o . 0 Cl 

i\fi'i:;i:R ;:> , "• 7 0 . 47 ii . 11. 0 

0 . i! 1 6 .00 

A D !:> 9i ':: !:> ii t) , 0 0 '! B 0 , (' ClCl 1 7 Cl ,0 0 

•;ii [lAD!:i Sit 6 0 , 2 '! 0 , 

AD5 9!:. l,,":iCI 1 , 5 0 

ADS 9 9 49 . '10 I: 4 0 '1 ]l 0 0 

A Dili OCI 11. , ' i > : i ci , i! :i i , :i o 

U  . !!! , Army CrOl i l /Ml i lD 19B5; 



.:! 1: V i:l i: 1 0 1.1 I:! !:» c:IL III fl '.I I H (\\ i:. !:..:! 1" .1. OT !:! 1. o c: :ii t: in t:l i. n t: h e. 
: | :FL ii:> « i ii"' 'In 'linf i;  i" "I! «:i n rl <:t « i t* "I* hi i:i P in r'l o f ' P r| v n \~ ''•', I' i" i"' P |

!; TAT I ON TOTAL PCM:! AROCLi-IP (Tn.-! . ' | .v, | 
N 1:1 , | nig/ Kq | 1. ;• '! !! 12  < l IE! 'I :• ii 4 

!V •• I 0 „ 1 * I:i I!) L, * E i D  L •! , 1 

\\ •• ;i i , 'ii E 1:1 L, EiDL 1 . i: 

t\ •• :i :i. „ 6 E 1:1 1., Eii:)]':. i. . f; 

\\ •• 4 2 , ii E I!) L EJDI. :;: . (.j 

i\ •• ii 1. , iii E i:i Li B]::n., i. . 6 

t\ - Ei 1:1 D L, E D L Bi:)I. if + l i S D  L 

i\ •• 7 :;: . ;> IE; D i:. BDI. 2 . i i i 

B D L - Below Detnicl : ion L . i m L  t 

•'• Detection Lim.i . I : . ::: 

• ' • • ' D(iil:.«:ct ion Lim.i.1:. ::: 



Ta Its 1 ••! :i ••• 7 , 11-11 e a v y ni e t a I. i-i i n 'I:, h in s 11r I: a c & & e till i. HI m n t z\ (  0 ••• :i 0 
cm n I:, i in i:! l::er«i) f i"o in isamp I.e s .i. l:.es in the iVcus h net. l;! i.v e r 
e i-i tuai :i:'y i( se us ll!' i cpu re 3 :•• II :f:o:i:' ftample i:> :'i. l:.e 1 oca t .i. oni;;) , 

i;1 a ram el:.e:r S amp 1. i =  s S L t  e 
lMA.B7.5j) KM3.7.3.S HiyiI5.6 KZI.I3.7.5.S M&.I31.<>..1 Mffi:S.L!?.4 MM7A7. 

c: h r-oin
c: c p per

 i 1,1111 c j ) :i i!i
 I'J ) 1!:i !:.

 ( J ) :i, 1 6 
( J j i> t)!:i 

( J
( J

 )
 j

 :i. 4 9
 'I S! :i

 ( J ) f> :i
 ( J ) IL'7 2

 (
 i(

 J ) :i. <i 
J j 7 1:» ,J ). 1 0 1!, 

Liliild
i1! ii.ru:::

 167
 4!>

 :il.2!i 
 L C I  D 1:36 I G I  Z 

«>() 
i> 7 

!•! amp 1 is-1! ii! .1. l:.e 
.(.PP.!!!.}...: MAB7.10 MAB77.;! MJ1B776 MAB779 MAB7.00 !'S'!.!:UJ.;i' MA!:l7J.;;i 

Gli res in i am I',1)4.11. (,:ir) 11.7 (J) i ;> !> 
Coppniir I  : ( > i! 1:1 7 ( R ) KM;; (R) :i::i3 ( R ) i) u 'i 
Lead 1.61! 2 ;> 1:1 21? 7 9 !:i 
V, i nc ( j ) i o  9 (j):!';i:i. ( J ) 9  ! ( .  1 ) 70 

Pa ic anii;>t:n=!i: Sampl e •• 1 'It! I:! 

f P l: H.AHI78 4 MAB7f! 3 PL\B 7 t l f i MAE. Jill !'Lif!,.ll:i7liEl MA: 17 B 9 ,M.i\B'79l) 

Ch:t cnm i um I1' T ''l 11 ":ii if '1 1 4 9  ( , I | ! : i  9 |, n 19 |, r 1 2 :> u 4 6 7 
Ccypper ( J \ 11 <l ( , 1 | B ,1  ( , r | 3 3 f! |r > , ;: 1:1 i , r > Li9 r,:r) 167 3 '9 
Le a ( J I : M I  ( , 1 ] 4 . B ! '7 ::i 1.5:1 :i 7 5 ( j ) 6 ,  7 
i! i in c ( i.l | 1 i! 4 ( ir) nil !' I' ) 59 Ii (< r) 1:1.7 (, r in '7 9 ( •' i .1! ':! (.1 2 !:• 

F ii ram i it:.ei: Sampl  e !:! 
B79 

Chromiu m :J!:» 21:1 
Copper 3!:il:l L2 I  J 
Liliild ( J ) : i l l . ( : i ( J ) : i . ! >  4 I ) !'!> 
' i ! inc: 79 199 ! 91?! 

R - V a l u n ; RiEiconimiiinded Foi" R e j e c t i o  n (,c.iee A];spencl.i.x C| 
i J •• V a 1 u e R ec oimime n fill ed Fo r E ir. t i m a 11on (s irs e A pper.\ cl i 'is: c?) 

• 2 9




I ab le 3 - t i  , Re a nits of hea vy me ta 1 a rial y s IB i n sin: I: ace a ed i iiu-snts 
( G -1 !> c: i:! nit: i. met us r si. |i at v a if i 01.1 in in iiinpi 1 :i. ng 1 oc: & I:, i a n i=i  ( i \ e. &. 

I'1 i <;i 1.1 re 3 -4 | i. n t: Ih e PC \:i e Bi;> a eh \u e I:. 1<:i n nil;;; 1 oc: i-i l:.ecll i:i!:. l:.h e 
e ncll ci II:' E <;rypt Bt i:ee I:, i. n Fa .i. i"h i:i ven ci n EI.I ;?,;: a if til s, B.a y., 

!3ftMPI.J3 liilTliii | PPM) 

i:::Hi:i(:]['iii;rw iei:i n lii "! Hi -, lit 'i 3 4 1 

I;::OP:E:!::IR :i.<ioo 2 11 0 2 7 0 2 01 0 (:i 0 8 .El 8 

i:.ii;/ui:) :i6o 11. 2 1) 11.20 i:]io •1 !:» < !:i '! Jl CI 

::; i IK: uoo I! ']! 0 iIE; 1:1 ;>I:H:I ":i 7 I! Ci 1 !! Cl 

:;i. o 



T a b l  e !i - 9 . Summary T.sible ol: SK l.ected clieiu.i.i:::,:!.!. p . i i r u m e b s r s . 

ope Beach A cm,;; h net R i v e i  : Repor ted Range;;; 
Bu::;;;.:irdi:i l:l.;iy I '.-'< l:.'ii a i:"f W e t l a n  d In .iio.i. 1 and 

PCBsi l'pp:Ti| < C i , 0 : i - 4 . :i. 0 ,  1 50 - 1 ,900 O . ( ) a i : i 

e;aci 

I:, me (p|;: H I ) :? 6 •• I J O O 1. i : i ( , ; i ) - 2 , !1 !!0 ( J I !I9 - 1. 6 0 ( b • 

<:l " C: mill p -W 1. (:! •:,,'' C! 1" (!! \\. A 1 , 1 :i 7 '! , 

•• R i i q i - s d a l i E i :s.nd T h o c h - a u  q 1980. 
- 1.1. i i i . i;: PA i ;> 81, 

I - T-ib-i in •:.(:.;; 1.1 19'i i! . 
i' J) , I ' R ) - (See Append i.:<:  C ) 



an ident:i. I: i.c:a11on of the t ida l . wus11..arids in the cjrt?.ate.r Mew 

liled. I: a rdl a re a and the A c: 1.1,1; h me I:. E. i.'/e ir es tuary, I'M-! r i a .1. photccirai];)!'!;;, 

were, the primary source ol: LmEoniiation tar the lil. IP. I. C, study. 

Th fi! n .i. ne I:. :i d a 1 vc t ill a in cl s ( A - 1  ) ide n t i 1:1 i-sd w11h :i n a 6 k i 10111e I: c r 
p(:;i, , i ni .i. 1e| ra cl .i as ci I:' l:.h us A c:u Ei.h n & t E i v e r e. -it 1.1a ry t c I;: a I e. cl I. !:> ' i  , Cl 

;]'iie c: t: a r e s ( :i lil 'i , 9 a c T e E;, | ( U , S , Ei! P iV II. 9 E! !:« | ( I 1 i.g u r us 3 - '!>) , 

Ap p r ci x i. in a t e 1 •>/ :i! ':i % c I: the tol:al area w i t h i  n t h i n  , 6 Ik. i. 1 ome t e;> i: 

I" a d \. U !•! W a •• O p Hi Ill W a 1II! i: ( i!i CI 111 S I'll I'll li! t  f \ i V Hi 1C' II! !:i t U .i l l C' y , p :il }" t S O f. 

M a s k e It: in c l:.e I:. B a v ,, C' 1 a i:1 k. s C1ov e, a ncl Bui z :•; a i"d s Ei.a y ) ,, I .  , 'I I I:, i cl a 1 

H i s i s l : L i - i i ' i d , ; : , aboul : :;;!>l u n d i E i v i - s l o n j i - s d u p 1 a in til „ iind tht is r i i sma inim;} O i l  , 61 

.i. I'niiii in t r i a 1 or re s i. till ei'it i. a 1 cl iinns: .1. opinmi! n!:, 

WHS t:. 1 a n ::l EI, A •» ncl lil a r e ] ex: a I:, ed nc: r l:.h o I: l:Ji us C o tjcpn-:;; h a 11. ,i! t r®v. t 

E f idc i i e iitid toould Ibt-1 d ii;ecl:.ly a 1; 1: e c t n: til by l:he-s p ir op t:i i-i t-sd MfUi-i 

•iremedi. a!1!, ac t ion plan!1;1!, I'!1 et; la rid1:- C and D are re 1. a 11 v e ] y small , 

a in cl 1 oc: a l:.e cl -1,1:31.1 t:.ii ci f t:. he Coi;i n:| E i t i i ; h a 11. S t: ICMS-KE: t lE:i.:if .i.di:j HI o 1.1!:. EI, i cle t:. he 

n i" «•! .a tl i if ec t !l y i:i f lE'iii: c t iisd l:> y a n y p rop ci sed remi-id :i <a I. a.c t .i. on, T he 

Pa |:>H! B e in ;::h wet: l.i:ind:ii I:!,. F,, and G a r i l s L c i c M n t i n  d on Bu z v.. ;n i: cl;;; H a  y 

:;; C:M.;I t h e a •• t of i;'a i. i^h.-i v us n and i-iouthviii!;'!:. ol: l - ;aEi , ' t : F a .1 r:h K\ v en , T i d a  l 

we I:, lands 'til and i: ai:re Located w i t h i  n INaiiiketuoluE-t B,:iy , -sind we re 

not: , part ol: the prii!ii,e:r)t i i ; l : .udy , 'Itms iipproii imahi i a r us u :•• o f we l : l and! : i 

/i-i ani! p r c i E i i E ^ n t i i i d in T.-ibile i t - 1 C )  . 

T 111 II! f O 1 1 Olti I I'lCf !l! II! C! I: L 0 I'll :• d flit ,:l .1.1 T !=! -I,111 1.1 El. Cl f W L ll'l I: Hi 1' ( F If! b ri.l ii l"'j( 

I! I! , 1 'iMil, i : > ) , o a r l  v u p r .i m:| ( A p r i l  , and I'hi'y, I 9 ! : : i ) and l u t i i ; si: umm us r 

(.SHiptentbiiii: ' IS aiv.i 19, '1986) fn i i ld n-urveys ccnducttsd by SES and 

M :ii n c: m e I: l:!.in.l Obi- i i i s rvatorv to us << ' . : » 1.1.1 :i I: c; l : h i i > b io loq i.i::al h e a l t  h ci: IE ' 

u ie l : L a n d riis-iouraHi!:! w i t h i  n the A o u i i i h r i E - t R i v c s  r H i i i i t u a r  y , 'Etie f . i e l . c l 

surveys inc lude absi-irvatians ol: vi-sqetiativir! cover t y pe • ;  , birdii!, 
rMI a [iirna L n :  , t*i r r n s-,t :ir .i. ti 1 :i n\> us rt Hil:i if -s t us s, a ncl a cp.i •! t: i c: o if qa irt .i. ii.nii:: 'W  i t h i n 

t hie Ac in. a 'ti n e t RiM er t i da II. ma rs h ea Fo r c o mpar at i1,' e ipurpoi-; es, 

c h a r a c:t er i st ic n; ol: the Pope. Bniach t idal imarfi,h located in the 

t c i'i n o I: l;'a i. i"'ltia',' us n c n Bu;;, v. a r d si, IE! a'y we r us a 1 EI.O n c t ed , The Pa p«i 

B us a c; h w e t l a n  d K us d i. m e n t n: are l o  w in PCBii, ( i . e  . b e l o  w the 

de t us c: 11c n II. i.in .i 1: t a 4 ,1 ppm) , h awns v e r, 1. i. Ic EI tfa Hi A c 1.1 i-,hn us I:. l;il i M us r 

e ii; t LIill i: y w Hit II. ,-i tv.i -i & d i in e n t: i - i , , hi i:i',' e us 1 e v a t e d c: c n c e n t r a t:. i o n s c f 
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me Luli:; ( C ' r  , Cu , IPb , [!,n| (Sec t io  n :i ,. 1 . lit . I! | . 

I in Siiii i;j 1:. einib us if I. !l» 8 !> ,, I I I KB 'A ricll _ H t:> rw ci od 1:1 ng i n e e i" 1 n g pi: 1=1 p 'A re d a 

t a pogi: a pli i c: p 1 a in a I1:' a r epi: 1:1 uein t a I:, i \' e por t .Lori o II: I:! , i:i , 1 . 0 , t: i <:l a 1 

w e 11 a n d 1:1 on the A cash net:. River e i-j t:u at: y ( Flgum;- 3 •••(•<}, arid ;:i 

p v:o f \. 1 1;! I:, h T o u g h E , IP „ I , C . t :i til a 1 w e. t:. 1 a n d 1:! a t I!" a p e I'll e a c: h o n 

B'n i!, ;:, inT d in l!i a y ( E i i;i u ire :i - 9 ) , Th e p t: e i-iem: us a n d •« .....=; if ag«: c: a no p y 

l inn! i.qhl:. cif pi ant: s-ipiE-c i.eii, wi i - r is recorded! -nt t:.hi;i i - jpol : . e 1 ev & t i. cm :;; . 

P 1 a n t: :;: p e c: i.& ,-; i:l i. n; 1: i" :i b 1.1 1: i. cs n IB o v e ir t: l'ii e e 1. us '/ si t: i. ci n i;j :f a cl i e n t .11 r us 

1 1 1 i.ist i"a I:, e till i  n r i g u r  e : ! • • • ' / , HIE-.-UI pi a  n I:. -;.pet:: ij-ss h <;: i g h t ss i.n 

V'E-t . l . i:ind:ij III and E!! ia ire :i: i=: p t:i rt nsd in Table ;i •••:!. !1 , 

A p p«- n t:l 1 ic ID i::oiiiti:it:i.n,ii l:.hi=! common and i;; c :IM;- n t:: i 1:i c: niiiniei;; o I: p'.[ :i:nt 

i:i in ::l a n i. in u !l. !ii p e c: 1 1:1 •-. o l:i ,E: «:! :r v us cil d 1.1 1: i n g t: h us w i:s t: 1. a nd :; u i" '/ i;s y :=: , 

i\i.id io/ 'iri in u <i !l. (-squ.i. praent wass •aiiii-sd cl 1.1 r i rn:| l:.hni late \»\imme.v: l i i .ell . d 

s - i i i i r v i i i  y ti:j documen  t tin;; v<;;<;| i-! but.Lori iiinii w: i Id l i f  e p r e i i f C i n  t v i . th i  n 

MK\'\: I. d ind- i . A-G,, A copy of th.\.\\> tape, hai;; be; en p r o v i d e  d to l : . l i i== l.i . ,!• , 

i ; > n'ti;,) C D E i l / H l i l  D and U . !•! . 1 1:\\/ T<.e g i on I. 

Qua I i I:, a I:i ve st<il:.emenl:.» made be Low w.i.l:.b rt-s-ipeol:. to lial::i i. t ;at 

p :r c: d 'Lie: I:. :i «/ .i. t: y , s-,pi-: i:: i B •• d i v us r >.» 1 1 y „ v i. Id 1 i. it: «-s , i-i ncl .:i p pe .:i :if a n c<~ -:i v:<\-

niiidi-: i: us !l. at 1 '/ e ha the s ^ i i p i a n e n c e - ! oil tlhn-;: H i  . us Id b i. o !l 09 i. !•> t ••, v i t h i  n 

:;; irti i 1. i:i if bu t uin p o 1 1. 1.1 1 &.d \-\ Bb 1 1 a t si. , 

T h i« 1: i d in !l. id i-i t 1 a n d </ 1=! t:| e. t <n t i o n a 1 o n g I: hi e .'V t:: i.i i=; h n <•• I: R i w e r: 

e ::• 1: LI a if y a n d 111 ui :;, :;, i-i r cl :•• II: «:i Y c o n •• i si. I:. !•; p r .i in I - L :if i. 1. y o I: :;; ,-\ 1 t:. in -i i:- • = , Iti 

\' e. q e. t & t i o n a n d i-i :;; in a 1. I. a in a n n I: o !: c a mm o n ir & o til ( P.h.r.a.!;Liti.;ii.J;: ji: .s 

B a 1. 1 mi a r s I"! i:; !•> .i. in M (•!'</ li! ni;j 1 ii nd :m<:i y b e d \.v i d o til i. n l:.o 1a w in a i:'j;; h 

.:i n d li i. g h in •> if ;•; li ;;, o in n; '.-< , L c \\i ra a ir ::: hi e. s >-\ r: e y o u n 1:1 <:• if , 1 o v< sit r 

l : .opoi: |rap'ti:L oa  l !l y , i i n  d in on;: s-i 1.1 b •) <•• cl:. to chci ncju-i i i : l:.hat occur in 

e •;. I:. 1.1 a r i :n e o c in «:i r i :n est «: ri'd' .1 ir o n in i;s n I:.:-; , H i. "(h in ii i"::- l'i o :•; «:i r c; LI :; u a 1 1 y 

o 1 d us r , h :i g h e r I:, o p o i:| ra p li .i. c:in 1 1. y , ,:i :n d ,;i t: i-- in cs t: 1-1 i n 1: 1 u e n c:n; d b y 



t i;s i" v:ff. !=: t 1:1 1 .-1 1 con til i t i o n s t h an 1 ow in a\"K h e s „ I n 11 a,-: IE; a c: h\i& e(I:: t !?. , t he 

Low •tuat'!:! h etiM i. iron merit generally oorres-poinds to t.he uppe :r - m i ell cl !l e 

i ;ri I:, tit r t:: i. i:l <n I. \z o n e I:: e njf i ri n .i. n<;i b e t w us e n h a 1. 1: •• 1; i cl e 1 e v e 1 a n d me a ni 
1h i c| h -wa t: e r me a p ( I:i ed t : i us 1 d 1 '•) 7 ;?, ) „ H i qh ma re h e. s t: y p icai 1. 1 y beg i. n 

a t a lib t:i i.i t m (is a n hi i <;| h \\i a t e r in H a s i1;: a c h ii ;s e 1 1 s , L ow irn a r !•: h .i. K\ 

dom 1, n ate cl by s is 1. 1 nai :i: :;• h c c: rdgr a s s I iiifiilLtt.lll!;!. iy.:!i.!ii.L!lii..!i..!:.!i!.L& ) . The 

a tin 1.1 a 11 i;j 1. a s sw c r t ( jiijn.l.lc.g innu.a. !i:.!:!.!i:.ci!P.<lL!ii.ilL «« <;i 'il • ) ™<-i !i' I:' •» i'ou n cl i. n 1 ow 

ci r lii qI'll ra.-i r s'h 'ui'hi m if t-s i. t:. f cxf 'in s;. ;p<!i t: c: Itin-i s \. n di !i! t ui rbns nil a i:'«- .:i !=; o r i :;• 

.i. n t e r n. p i-s ir 1-1 i-s cl n mem gi-i I: t h e g r a '•= s s?. I:e m i-i ., H i g h ma r s h \> in q e ta t .i. o:n 

i. n c 1 ucl us s .:! q i:'ii: in t:.e r til :iw. rs-i :n t y ol: s;.pi;! c: :i K<M , Hn;jh nmr&h. i •=. u^uaillY 
1,;i 'tn i :ii ci f i;; a 1 1: mea cl 1:1̂ 1 c| if a •; !-s ( iiiI3.i:!.!f..!;:.i.0.i!! P.!l!.li.!i:.D.!ii. I '•' 1"11:' &P i ^ (-! '!:! 1: «•' i;; 

I' D..i..llL.!!:.li:.!!!.!l.!:.i.ill. i!i.i;i..L.!;;.!!!..!».l!L ) • B 1- «:> '"•• li: c| if ii :M:i ( !i!.y.!:!.<;!li!l[. !J.ll!.!;:!i!.;r..5S.;i. i '•' nd t: h en 

shrub, marsh »?.!ldia:r l'I.y.i!i .t;.;n.] t e isc i;1: nB} are foi.m<J on the higher 

pa if t ;;. o 1: t: h e ma r si.h ri e •» i: l:.!l"i «i! in ]:: !l. :i ticl bo if cl s-i t:1 , Ma it: n: h e !l tie1 1: I:M» ;;; t 

n: l'i i:i r act Hi if i ;: e i=; the boiniler between iiiiiiirii.h and i.i p 1a in cl , A number c:f 

bit: c: i-i :1 •• lei-ii/eci her baceousi. plant!-, may alsiio bi=: I:ci inn cl within the high 

:rn a r s h , They inciude s p e c: i es such as-i Bea lavender ( iJJiiQjn.i.ujn 
f !.;;;!;!J!J:!.l.illLil!l!:;yi!i) , x &•& ci r.n c h ( î jojL!ji!£ JSaJLliLii ) i i» •'• =  tv'^ '- '•?•' '" 1 '=; '•' '>' ̂ i'1"1' <:' !=' I: ':= if 

n ri :|L a 1( A..ll..!!i.!l:..!r.. !».!!L!!!.!:LL.!!.!!L[...i:..l.!.![i. ) r '-l :rl ̂  l:i '- '" (-  '!! ^ l!l -1 -' k|1 t:i :r il:: I !!!.![!.I..l..c.!!.!!!.!l!.!l.i:.<[! 
 !;; i;i I:i!:.i.!r..!ll.:i:.!!!.i.!l!.!!! 'i •  ^ '["•:> i" -> hei-j h >:! ',' e r<:: 1. i:i t:. i \> e '.\ y 1 o w f 1 o i: i:i !l. til i\Tv Ti:; i t y 

bin 't: q e ne r a 1 1 y h ig h r at e s o I: p r im a ry p r od uc 1 1 \> i. t y . 

T l:i e t: i d a J m a r :;; h e :; o f t h e Ao m s In n e t R i \' e if K>. !•: t:. i.i a i: y .:i i: i--

d ci in i n, :> t K d b y h :i g h •;. ii 'I t: ni a i" ;=; h v i=s i:| i=: t .;i t: n tn n , ;n ru::l in if e p if .i. ma T i. .1 y 

'.I oca t e d tics r I:, hi c: f t h e I tit e r •• t a t:. e F< o i.i te 1. B b I:: if i d g e ( F1 i. <;i ui ri-- .3 - i:> ) , 

]fcl o 'It: i d ni 1 we t: 1 a n d i-; M eif e i d e n t:. :i I: i etil i n t h e 1 9 8!:> U, !:! . Ei F i\ , 

E ., P , I . c: . W e  t 1 an d AI:; !-;e :;. ;;; m e n t a 1. ong I: he h ig til y dev e 1. o;p6;sd , 

i-itetisp-bi-Lnh.ecl , i«e ster n n.h eir e 1 i n e ol: thu; e-rb.iary , However, taai-ietil 

on in i-iiLlx: i.n sped:. ion c:f tlie AcushrK-st River e;i.ti.iai:y wetland s 1:3 y 

1 cii! E ii! i. n F'ci b nila if y !i !i! !:i , some if e 1 a t: ivi-- 1. y n a 1:1: ci hi b.-i n cl ii; ( -ibcj 1.1 1 tvo t o 

t: h i" e ii! meterii i i. n siiiclth) of t .i. til a 1. w e I: Land vegetation d::i ex i - i  t 

til dig tins; wes te r  n side ol: the estuary (e .g  . , I: he cove noct h ol: 

tll'ii «ii C: oq g e ;;; li.-i 1. i 51 r e (•: t: B if i d g e ) .. 

:i - :i 6 



I'hi!! 1913!:! I:! . F , I ,,C , w«- l:.l an til r e p o r t i d I E S ri I: i. I:i edi f o u  r t i d a  l 

id et 1. a rid!-; ( A  , 1:1,, C  , and D| aiongi the eaEi.tomi I E I hotel inn-: ol: the 

Aaiiishriet1. Rivi-rr csiruary' ( I;| i. gii'ire : i - 5 )  , Wetlands1 i\ and B total 

ii lO, . :i hectare:!-: |!:»G a C r e ;;> ) , Wei:. Lurid A and l:.'.h<=: nor them poi:t.i.oti ol: 

(«l e I:. 1 a !'I till B ii I"*: !1 OCMI t (lid '((' i. U'll 1 D I: I'll C! p V.C \'.1O E: (Si d 1 III - I'll Ell i: k 0 If i"1!"! D t El 1 1) III (•! fit 

IE ; .i. !:.€' ( IE; i;! e ii 'E: c t '\ on 2 . 3 ) , Wii; t: II is rid i=; C1 a ncll i:i a r us n;: .1. a I:, i v IE; 1 y ;• in a 1 I. 

vegel:atedl w e t l a n d - ;  , loc.iiited !iioul:h ol: th<E: Gog go;;; ha 1.1 ,ii t re (is I:, andl 

t h I-! I - I. 9 i:» I:: r 1 dg e I E I , T h K'. app r o it: i in a !:.«: s> i: e a S E > o f ' t:. lini- IE; I E S V / IE I t:. 1 -i in cl i;i iii it- K 

:\ , 3 and :i , I lie- c t a i-e IE; ( 8 , 1 ii ncll ;i , 7 i:i i:: V:<R i-: ) , r s - ' i i - p i!> c: I:, i \> e I y { Ta I:: !1 s-i 

:i •• i. 1:1 ) , 

Tidal. < > i ! E ! I:. land", A, E , C  , u n  d D conta in inv s - i i - L l I : . n i i - i r s - . h , h i q  h 

ii i i : i 1. 1 in i-i i : i ; ;h, , and l::rac'k i. sun/ l i re -s in i ia lMi i r uia r :;; h domi i i i i i i t ed by c c m m o  n 

F: , l:i „ I . C , V i f i E i 1 1 is n d !•; ,k i-i nd E Einid Thi-: i. i:- Cc m in tin i. I:, i <:• !=: 

A cioTitciui" ma]:> wai;> pn- ipanEJd i'ov: .;i :n;!pi:i:!i:i(:!ntat i\Hi! arnsa ol: -sa i l I:. 

iThii r i;; h w i t h i  n I K I E S I:, l and 1:1 ( F i. ;:j u i"i== 3- 6) , U n v i E s q E - ' t a t f E ' d lEi i ind <: in: i 1111.1:1 

t: ii. d i l l 1: 1. at <.-. were located f rom - G . '  J :n:Mi:t:er I -11 l : o o l : j m l  v to C) . '), "i 

r n o t i E s r | :i . I! f e e  t } abovi-- m l u '  , Low l E i - i l t m i i r i E - h v i E s g i E - t a t i o  n I I / L I  S f o u n  d 

f r c  m G .  4 r tm- te r | 1 . :i l l l eEE ' t | u b c v  e u\l\n tc 1 , :• in i:s l:.i:- r i;; r - S . ii 1 Ei'iirt: j 

• j b c v s E ! m l ' H  . Thui: h.igh l E i a l  t m a r s E i  h p L i i n l  : c oimm 1.1 n i t y ^ H I E ; f ou in d 1 ' i :c :m 
1  rO.!:!b mete f ( ii , .:l f o e t  l above :rril.ui tc I , . 1 : ! rrm ; t: er •;, | i , :ii I: o D t: ) i-ibo\'i;i 

m l V; ( l;i i cj i.i r f '!•••'/ ) . 

I' i cl .:i 1 I: I ,.i I: :;; ri d j a c e n t: t: o t h a K ,:i 1. t m a r IE: h o :: a n d 

b r -a c Ik. i. ,-; h / £ :t- <K K, ]-\ v di t:. I E S i" m a r ;;. h & ;;; i» i i-- r e. f r e q 1.1 I E S n 1 1 'y c o i»' B r e d M i. t: h 

f :i 1 a in e nt c u <•, d l q a i E  s ( I E S . C J , ,  , jil0.t.!l!.!;:!l?.!!!.!;!.!;:i!:!:!.i!! --P • ) '-'"d iiiea 1. IE; t l:.uc i-= I U.l.v.a 
l..a. .o.t.u.c.ai ) , T h IE; i-i I E S .EI 1. <;; 1 1 1:1 c e g r o w I:, h v a i=; 1 ui ii; 'h a n d g if I E S <;• n , .;i n 

.i. n d i e A t i o n t Iii a t i n n ITS r h a r b o r <<i a t e. r s ha v e e. n r ic h ed I. e v e 1. s o I: 

n .i t: i: c g e n and phosphorous-, (Si»ot:::ion :i , 1 . 2 . 1.) . !;!.!:!.!;:!!j..!:.o.!!!.Q.!;p.!ia spp. 
in n til !•; is- i-t I. IE: 1 1 LI c (•• ESI T «•' in !l. IE; ci !l 1 Ii. IE ; 1 y t: o g r o w .i. ri ii :i:- I E S < - i IE; \n l'i IE: i: I - E 

h e :f It) .i. ' ,» t:i r K- I E ; h .11 v IE; b e I E - n r e in o v I E S d | E I E = i: r 1 1 1 a n d B K- r r i.i 1. 1. 9 .•! 1 ) , 
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l:.o 20!S of the t ida  l I:.I. ill:, iind c ro  e III . ban  k l i i i . ibi i . t : .mite, pa i: t .i. a 1 1. y as 

si t: Hi i;> in 1 1: o f !:J l-i 1:1 re 1. .1. in &. iii o G'Liimu 1 ill: i. o n , 

p I. a n I:, n; p£ c i e s f o u n cl w .i. l:.h i n th 1=1 uni:! e\re .1. o peel up I. a rid s i« h .1 c l-i 

I: if i ncj us l:.hii! &al .  t mar shin" in ol: we 1 1 a ncl A and B i no !l tided i;= w .i. I:. c::h cj r a ;; !•; 

I' I:.!:!.!!;!..1;;!.!!.!!! ''['.i.!;:.1''!.!;!.!;'.!:!.!!! I i I- 1 1: t 1 f'i b 1. i.i •!! i-i t e'rai ( & ndr.ojiioci.oj:! ij[.c.Qj;!.ja..r.L!:!.'!i ) , 

c c muni o n greenbr . ie i i  : I SiilLLU-U"! ;r.J'!.!':y.!:!<l'i..!;.!'L!:.'i.ll \ gnHpe,;; | '/.;irt; .JL.I-: ;:,pp , ) , 
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rui p i:1 IE;; •; Hin I:, i inn;! -I •! i:: cmira'.! n i l:.]|' l:.'i/'p<ii !;• ( F i. tj;i n: us :i •••B ) , I n II: i:):t:"in ii I:, i o n f: r <:: m 

I: hi ci 1 '•) l-i !:> li! , 'F1 , I „ C1 , :r e po i: t: i t i &:;• in !=; i-sd 1: cs d i = s I:.*: :it"in 1 tv» t: h i=! ii re.-i c: f 1:. hv. '.-> K 

\l ':; cctninuri i.tii-is and 1 '! comnii.iini.ty typera (see T-ibl. in :i •• 1 1. ) , ]i< a '•• c d 
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c o minm n 1 l:.y w .i I: h i. n viiii::!! and »L and I:! wi i s ;  . V : I .  H i. ted, Ob:-,!-: rv i i l :  . i cn  s a r i 
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Co'mmun i l:y ' I  , 'I oca tod \n \ thin v<» t.l and «\ at t l ' i i i! nor t l iE; i : i : :J t o r  n 

i:s n d cj I: t;. h c- h c u [.,l\n e. t Fi i. v e r e :;.t u i-i iry 1 11; 1 . :i is l'i e t:: I: a r i» !•; ( ;: . i) '•[ 

acrei" | in area ( U . ! : i  . HIP,", 19B!)) , About 'Hi1'! ol: c: c: mm nn i. t y 1 

c:cnl:.a inod ~A :mc5 no '.specific: !?.t:and ol: common reed, The m a in m u rn 

he Lght of the reed was :• :„ ! ' '  ' mi;: ten;,; i 7 , !:: l ieet) and 1110,1;. b ol: thi; 

C: U .1. Ill :-. W- T t':'. f 1 DW": T L IliJJ , l\ 1 OKI q t 111 E:' M :il t Hi If '.:> ilsilcj Hi Va i = i ii I'l :!l r t" O'U' 

t id o t o t ]•] i" us e 11 li! I: i;> i: ( :;; i ii: I:, c n i. n e f c c:t ) \n i d e , 'b a n cl ::> il 

1: 1. o i \ i e-1 1: i. rig i-; ii 1 1 :nia r !=i h c o rd cj r a •; i;: .-i p p ro:i: i. m a I: c; .1. y 1. , 'I me t: e r s ( <l 

l i e e t  ) i  n h e i g h t  . This-! lo  w ma it: :;; h vi : ;gel :at io n ( i . e .  , --.a U:. 
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Table 3-1,;,!, Percent. C o v e  r and Total Area oil: Plant Coiiiiiu.iini.ty 

Types in the?. Aciishniet River Wetlands; ; A and 1E1 , Nor th 

of the Coijiqeiahall Street Bridge. 

!]].;O!:.!i:Ilt Qoy.er 

IBr a <:: k: i &\'\/P re i=; liiwa t e. r iraiiii ir f »h »i .....4 

Upl. i:ii-i<:l./l.!i|;)!l ann:l t rani- i .Lt ion \IOV\K 2«'-l 1 .19 

U p l a n  d l:rans»it . i .on zone 3 , i! 1 , 60 

I isw 1 1elicfiiriii i=i s , I: r e.sh w a t er c:o i:'<:l <:| ira :K i-i ) 

1-1 i.t;i hi s i:i 1 1:, in a r all ( ma i":a hi e 1. d e i" )i 1 "-!1 , iii '•) , II 0 

HI iq h salt raar&h (' sp i Ik.e grass,, salt '! ii . !ii '?. 4 , 3 0 

meadow <:| r a B& \ 

Arvt:hropo<:|*=!riical 1y d.i.<;.ti.irbei:l h igh '.:,al.t 'I.., :l 0, 66 

ma i:!i;h 

Low iiMi'ill:. mai : - - -h ( --.alt T[i.:i:in;ili cordgr a '.•,-• ) 16 .  9 R . ^ 1  9 

T iclai 1. poo 1. Q , "t 0 . :i 4 

T i.d'iil. creek [ ) , ! : » 0 . :; 5 

Sandy :;; h o ire I. i i\e 0 , 6 0 . 29 



in a r s Hi a o i:1 <:l g if a is s ) o o v e :i: e d a b <:i u I:. :i> - 'ii.'!; ci I: o o nun u n i. 't: y !l.. 

F.i. 1. a rue nt 01 us gr e e n a 1 gae , sea lettuce,, and roekweecl (Ijicuj;: 

i;;|:i.) were draped on the creek banlc and mud I: La I:, be low the 

seaward eidge of salt marsh ccurdgira s1» „ The reina in.i.ng area 

(about 5%) w.i.l:.hin we t land 1 was;, cove red by the low -shrub, 

marsh elder, 

P:e e.d is I:, a n d::; a :r e ci I: t e n i. n d i c a1:, i v e o I: f i: e is hwa t e r i n |:i u I: o r 

a r e a s o I: ] o ui ex s i:i 1. i in i ty w i t hin tidal wn: 11 t!i ncll ! U  . A t idal 

e !:•«• i» k 1. :n« s a 1 OIKH t h e :B cs 1.1 the :i:- n &.d g e o 1: <:: ornm 1.1 n :i -l:.y 1, F r e;; h -

wliiit.er f l o w w<!is observed w i t h i n the cree'h. du r ing low t ide . 

C o tiiinu n .i. l:.y 2 

C'cnmiiu nit y 2 locat i -sd '•j.oi.itheii'ii-it oil: c:o in in u n 11y 1 i ;•, O . H  O 

h us c t lit i: e ,!•. (0 ., 'ill' B a o ir e s 'i :i. n a i" tis •& , HI i g'h ma i" si. h v us c| e t a 11 o n 

covered approximately iJiiii of oonimunlty i!. i!iiboi;it: ;50!l; ol: the 

h igh iniiursh Wiini: ,11 inn IX of sp i lke grasi.:!!, blac'l;. grass?-. , n- e a si. id cs 
|t:( o .1. d«! n rod (iilL;.?..l!:.;i.!;|a.<3P. ill.siiisip.il̂ n/.ii..!:;!:'.!!!.'!!) i ""-!  '• t :ntiii: a d ow q if a :• 1:1 , ;i n d 

si; ciattered cLirmpiii ol: marsh e lde r . The sup ike q ran-si: was;, in 

f'l. over . Randomly 'measured qra,ij:i : heights ' . 'A'ere about ':; 1. 
1c e n t. .1 ITU is; ; 1:: & r i;;1 ( 2 0 i n i:: In B. sr.) f t:» if s;. a 11:. TIJI e. a d a w q r a us : ; a :n d '5 3 

oe ri't l ine ten;; (,;!3 inchesr. )i for s pi lie griass;1,. The t: em a in i. ng •!'.: I; 

o I: h i g  h m a r ? - h w-s sr. covered by 'marsh e l d e r  . The forbs; . , 

us Lender-leaved aster (Ajfiter. te.n.;Li.J:..S!p..l..i.u.!r.) and urea orach '»eri« 

a l s r .o p re i - en t w i. t h i in the h igh ma nun. Along the o:;; 11.1 -:i r i. n c; 

edge ol: the salt mar*;h was is two to three? meter (,; ; i . :• : to n i . n e 

Hoo t i u'icie band o it: tail 1™ form sa.lt rnar«h co rdqrn? - i iT . Thei1 

c. ordcj ra i;; s wa i?, a ta o u t 1.5!:. c e n 1.1 nn e t e rs ( f i v e t: e e t) i. n he i g h t, 

Community :i 

Community 3 i.s a 0,11! he eta re ( 0  , :•!!:> acre) t idal in let/pod 

w h o s e mud f!l. at sub nt rate u'las1 exposed at. Low tide., This 

t idal, pool was bordered by tall-form salt marsh cordgras?-. of. 

community <1 „ 



0 oiiiiniii i.i n :i it: y 4 

C oinmu ti :i 1: y \\ and 4 wn;;re cen  t ii:|i.ioui!;; and i» :i m i. 1 a v: i. n spec ies 

c: cj mpo !.i i t .i. o in . Goirnmiu n 1 1 y <il :i ;; !l. . :i 0 he c t a re s ( :i , 2 2 a c r e •:, | , 

The n o r t h e r  n end o I: c c i m m u n . i l:y A was cl 1:1 m i n a (:. e.d by tl'ni! h i g  h 

m a :ir «, h g r a s s , s a 1 1: m e a d o w g t a tr. i;: , u n d co n t a i. n e oil a f o vi 

s c a Lt.e r ed ma r s'ti eL d e r . Cha l,r •• itiak & r " a rush f !ii.c.irp.!skg fiyiMil.ejn-i 
:::  Wi-|!:' S i i " !i!.!!Mi:.!i:.L!i:.&.!Bi!ii I  found i  n sma 1. !l patches;, n e a  r the up hind 

Hi cl :;i e j a rid in a y i. rid i c a \:.e 1 oca .1. .i. v. n; d n i: 1:1 in si. c: IE' 1 o w i;s i" :;= 1=1 !l .1 ti 1 1. y , 

M: l:.hiii e a s t e r  n end ol: coininun i.t:.y <! a in o i-i cjui i. t o d.i.l:.ch j o L n o  d :» 

•I: i. d iai 11 c if eelk 1 i m-i d 'W' 1 1 h t <:i 1 ill •• I: o inti !=; a 1 '1: in a r:;- l'i c: c: r cilg i: .;i :;; :;: , T 'h e 

mosqiiutc ditch [received d i. scharge lirom fi stream loaded wi t  h 
:w a is; h i. n «;j •: l i ro ra a n c- .11 1: b y c c ITU r.<. n t c o m p a n y  . The i: r e •; ]'i w i:i t:n  r s;; 

f l o w i - s  d l i r o  m the d i. t oh us out hweist to t h u  s t Lda 1. c r o i - s  k ancil then 

n o r t h w £ ; • < ; , t I: o t h«- t ida  l pool / ii.nl ei't ( c o m m u n i t  y :i | ,  : s n  d I: he 

i(i a IMS- r 1-1 of the e si.t 1.1 a rv , The t idal creek wiim; 1. i. nedl vi . th :in 

extensive band of sal t: marsh cordgrai-ii?. approu i. in a tic; l.y 1 :i!:i cm 

in hn! i. g h t that was* 1: 11 o<« e r i nc| prohaseLy .. Otl'ier niarsh plant;:. 

p:ni!!:.eTit i n c l u d n i  d us ail t ma i: in hi b n 1 n.i i-,'h ( liLiLycoiL-Liii .!;:o!;!.!:!.Hi.ty.i!' I a r i i i l 

•; Hii:i I. a v<s; n d e i" , T h {•• sou t: h e. iri'i us riii o I: o onnrnu n .1 (: y 4 M a s;i 'i h i i;i l\ 
p•rti.ii :r ;:: h/ 1. o w ;; l'i r ub c: o tiiTtiu n .i t: y o I: in a i:- :;  l i e 1 d o r '« i. t h a n u nd o. r r, t: c r y 

o l" i;i if :ii ;; !;; i = s s= ; i n c 1 1:1 d i. rig sM .i t:c h q i".:i s s . 

U p l a n  d a d i !ii en; n t to w e t l u n  d c o m i n u  n 1. 1: i en; ' I  , :'•'., :iiru:l 'I ha:l .1 

n 1.1 ml:: i-i r r: f ;;!:ral:rii i , c . c:ipc!i-i me ..id ::iv< , l:u 1 .1 .: l'i r 1.1 h , . - in . I t r ^  i . 

Bo:rne c cm iiion ui]p 1. and :;. pec.i e-s i n c .1 ud r: d r&d c e d a r , h 1. ;-i ::: li. c/hor rv , 

smooth ;:; 1.1 ra iii:: , poison i v y  , isnd l: iaybc;rr> . W L l d l  : 1 o^er1-- :::u:.:h a i - s 

o vein Ing p r i nri.r o s e r 0 .ejrig t;.hj;::.];:a bi.eiLD 1.;- 1 r as tors ( !lL..n.t.!»Z -"-PP • I1 > 

and t h L :,;: 1 1 e s ( C-.l.i;.-;L.!..!:U!) &P£ • ) VKei"i;;: I 'ounid .in tin;;,! man;;; open 

1.1 p 1 a n d fi r o a E. , 

Cammm L l:/y !li 

C o iirmu n i. t y 5 , 1 oc: a t ed a t t: h e n o irt: h e r n e nd o I: we t: 1 -a nd Ii , .i 

ii •• 4 !:> 



0 , ll. !:! I'l I-! C t :!l I" (It i!i ( 0 , 4 '!i i!IL 0 T Hi!=i ) .1. 1'l !:i .1. i!! I!! , M 1 III!! t Jf' p I!! If G'C: I'll t O I! 

ooiiiiTiurri by !i> wai!- dominati-id by common n i n n d , F i n i i i a r r i L n  q a r o u :•; 

c on t a ine  d in a n!i h is: I.i:l e v: , ,» i« i. l:.c h :;i I:M> :-i i-i , sal t meadow q ra :;; ;;: , and 

:;• p i It. e g r a s s  . l:'r m i - i h w a i r.er 1:11. owe dl no r thwes t through i:i d i t ch 

v 1 1:. Ii 1 n c o m i nu n i t y 'ii and i:l i. i n c  h .11 rgecill in l :o thi;: s out: h o :J ,;; t o i:- n 

corner: of an eimbayinent :!idl"|ii:ii;::<--int to c o m m u n i t  y f : >  , 

C o m m u n i t  y (i 

Till l!i I: i" t a 1 a I"<E: c:l CI f 111 I!! I: 1. i:l lid C 0 HIHIH.l ]'l L I:.1)!' Ei i. !!! 0 , '' 'ii I'i l=! C ta 1 1=! i!i ( 1 , 8 i;i 

ac: r. &. ;=! ) . ^ t t lie n 1:1 if I: h us if n us ncl o f c: c IIIJHU n i. t:. y 6 M -s =• h .1 qfa m -s i: i;> Ii 

t:: o n t: a i n .i. n g i;; p i >; i=! cf :t- a x !•• , s» i:i 1 1:: in «= a d o w q i:1 .;i si, !=! ( <;, i;; ,:t 1:1 i. d i!> 

t:[ol. c l i s s r i roc l , •; \H 1 1 t::hi;j r a ;•> •• , arid •iri.:iri!:li i:: 1 dn-- r , I ' s c l j acmsnt:: tc; I: hi;; 

i:!:d:ii-n!:i.hH!> mud f l a t  : ol: tli«! e mb :5 v m us n I:. ^i:i!!i a Ibaind c t: s - i - a l ' t : ma v: •; I'i 

c o rd <:j r a •!.!• . TTie cordcjn- i !•!!!! ^-ii!! about: on«- irniii t:: o r ( t h i r e i i ; l ios!!! : ) 

i. n hi-s i. i;i Ii t: , 

Th(!s l ow raa f iiili bin n til ox t f - ' n chs sc i l i!s -s !!• t w a n:l and t h i s s  n i;i ci Lit l'i , A l o n  g 

l:h i.i!i por t ion ol: c: o ttinn.i n i t y 6 th i ' s i;; hoi: us 1:1 ne 'Afi: i!!i ( " o m p o i i - i i i t J of 

i" ::i c: k i=; a n d o o b I:: 1 1» !=; , La nd'//i-i if d o f t: b s=! 1. o w nic-i :f !!.h i f ) K re ;:i I! i;> \\> 

in a T i;: I'll cs I. ::l s:i i-i;; a nd t. IK- 1.1 p 1 «:i rid p "I :i nt: !ii , T c; ::! c. o. d a r a rid ]::i o .i .:c n 

Ccirunun i t  y 6 w :i til in n i!i d to thin -south . Sal.t im,:i :ir ;•; h oordg fair . •• 

contunued to dorn i. n a I: e .nl .onqi I: has !!ilit:>ri!il.i nc: but thi-: m a j o r L t  v 

oil t. h i :  : port: ion o:l: ."omtnun i. t y f: was dom.  i tii:ited k);,' h iq  h tti.'i r s h 

M <E: ;j e t a 1: i o n , 1 . <•• , -b -s 1 t ni e;1 a tila M g r a s!=! , :;; p i. IK n i;j f :> •:, K, , m :i r i:; h 

£:'!. d <nr ,  ( ind :;;ome !!ioatt:i:irs!'d i;; o. :j ;• i. t:l e goldij-nrod. 

Community 'i 

C i::nrnnni u n 1 1 y "|r i d a - - not iin ( ( ' egmta t ind i^iet 1. and. It i « i a < ;  . a b. i ir in i i i - s n c l 

i-ii n i:l o o l:i I:: 1. '•• !-i h o ire- 1. i. ne 0 . 1 1! lhi<E: c: t: a ri:- :=; ( t) . 2 i> .11 c: if & •; ] .i. n ,;i if e :i , 

!•!(•! a !!<!! 1 1 u t:: e i i ind r o o l i . ' H i n i n d had been w a s h e  d i!i!!;hoi"*: by t: i. till n 1. 

iai o 1 1 o n „ T h (•! l:i .:i in 'h. 1. (:i ;n d v a r til o f t'h iss :: iii ni til y s-. h o :t- «» 1. 1n & '</ ••! ;; 

in rod in d , Bare root;;: of upland, t r a n \»i t i. o n ;:om!s !;.pi:!i::.i.e:;, v i t h . i  n 

41:. 



c:oniiiun:i ty !1 wete eiqposed., '[ i.clai I. c 1.1 rni-nt!-i or ic:ii! r a f  t i.rig may 

be rii; spons Lib le fen:1 the shori;il:i ruii erosion, 

Coiiiiiiiin i. ty I'il 

Coiiimuri i. ty IS is 0.17 h e c: t a r es ( 0 . •* "I i:i C i: n - - » ) i  n s :i,;;, e ;»indl 

COY] t;:u n s l.lttl.e \n e!:. 1 a n til v eg 1=11 a t i o n , Sorrm; mar s  h i-ilder. high 

n i a r i i i  h w a  s p r e s e n t ,  , bin I:, the m.ii ;i o r :i I:, y of tine v & q e t a 11o in 

C C! I'lS 1 ,:• I: f:id O f U |) 1 El I ' l til 11,'p «:! C! .1. (!!S , .i. , Hi , <|| C! .1. d >?. 1\ I" t:i til , b ill y b <!: \" V"y ,, 

poison :ivy , \n.1 ng«-cl S M H i a c  , .-ind reel c:ed,!ir, 1'k path ran l i t : c  m 

n e a r b  y p i:n., n: r l ine:-, .11 long the . i i x i s - , ol i coimiti u n i t  y 8  . It 

•s ]pi;:i ii! a r •• t: In •» it: f 11.1. w.-i !=: ut i. !l. :i;: us cl ell u ir i inn:| l:.h<:i c: cctiij t r u :::1: i. ci n ci i' 

l:.h i !=! pa th , 

Cloniniii.iriity 9 

c:oitainiun:i.l:.y 9 vi-is i nc lud i - i  d w i t h i  n the toijiogr.:!^!'!:!!::1 p i . - in cf. ,;i 

:r e p 'i" »•! n; e n t a t i v e. p o r t:: .i. ci n o t: I:, h i;s A c:1.11;: h in H: t IFi i M «• i" \/ e t ' .[. a n cli=; 

(F i c| 111" i=! :i -1:.) , Tin i !•; <::OTO tn 1.1 n .i. t: y i-s n c: c mp(:i !;i snei-: :i.., 1 i'-l h eot i:i r ex 

(2 , !;> I! in c: re !•;) .:i n d v.-i i= i ];>:r esdoini .i. nai t iss ly c: cn.'n-- :ir cs d (1:1 bout: B i : > ; ; ) b^ 

t I'l us h ici h in a V:K h g r ;s •• !=; i-s !•;, !-s 1:1 !l I:, mi;; a dow i:| r a •• ;=i ill rid •• p i. k K g \:;-\ n;:;; , 

!;| I. cs w e r i n g ::;|::!lu» (:|r.!ii!:i!;i culm::, i i ierc- a'bi;jut ' i i i i i cn-nti 'meti i i rs ( : • ' : ; • 

:tnch(!!E:.} in Ind- i . t j ih t . T]'n=! reTfi,;i i . n inc i port i.on ( 1 5 % ) oli" c o m m u n i t  y 

'!> was dominate  d l::y '.r.al.t marsh oordqra:;;!!! . 0t'he:ir '.suit mars  h 

spi-ic: i.e-i, pn<i'i:-i;:nl:. inc:Inched black gra;;;in , .-ind the l icrbs i , annu.i i l 
i;t:| !l. .;i us !•• w o I" t ( S.:LJ..ii..!l:.!l!.J!.![!.l.!!!. (».!:L!l!:!?JS!.IL!l!.[!i -1 ':J !l • ) ;;i'''!-' !:P '' '" I'l '^ ''•'• '" " '•'- a'l/ii: d 

in in td: :r . 

T a 11 •• I: o i:"m c: c: rdg :r i:i & <•, (.:i b out: 1.1?. 0 •• ,1! 0 0 o:ni .i. n h i;; .L'Cjht | 11n i-i til a 

ma j o i:- 1: i cil <:i !l. c r K e. Ik. | GOITIIIIIU in 11y 1G i 'K/]I i. eh b .i. SM-- c: t eel c: ci nr.nin.ii in .i. \::\< 

9 , C'C T ClC| 1' i:l S:l :!i i:l 1 if.O 1 L I'l (-SCl tl'l Hi T'lii:! 1C11"O'(/ ItlO !:i (:|1111 Cl d .1.1:. Ch <:'. !!i t I'l ill I: 

dri l l! t i l- id Into thus t idi i i l '::ireel!:, 

A iniia.1.1 patch of inhorter-fomi sail t :mari;;h corcilgrini-i!:! ( i i »  4 cm i.n 

hdi ii. g It t > a ind a It: i till a 1 po ci 1. » e. re pr e;;:e.nt ,-i t t h e n o r l:.h we !•; ts :t: n 

m i n  d ol i c:omiTii.in:i:l:y 9 , 

3 ••• 4 7 



Communi t  y 10 

C 1:1 ID mi u n 11: y I 0 i \i a in a j o i: I:, i cl a ill <:: r ee'lk. Ci , 10 l«- c: t a re. •; ( I ) , 2 !li 

a C! i:'(Ei !•! ) 1 I'll il \"t-l i:ll , T Ii (is C \'.' K'& k W,a i:i iilfoC I.I t '!: UlC't Ci If III ( II. !:i f H-: Hi t ) 1 !'l 

width vith l:i a ri>; !•: appro'X.i.iii.atcsr^ I rric:tei:' (3 feet) high (IF" i. c[ m i: ci 

:;t-6) , Ta 1.1 Milt manr.h cord grass-! and an occas.i.oina 1. annual. 

<;j !l. asi.!:-vi ci r t cov ere.d l:.lh ci b an !(.,••, T hi '•-. t i. til a1 c: r esc Ik. c: a r r i ei=: I: I. cod 
IH.II t:.ei"s from the Ac: u slnne t R i. vet: e :;,t u a i:y to the salt marsli 

c: o iiuiriin i. t y 9 des c: if :i !bc> i:l a bo\i e , At 1 ow 't: i. til e in inch o I: the. c, r c> e I; 

bottom wii;-. cixpoiiicscl, 

C1 o  m in tun i t  y 11 

C oin in 1.1 n i t y 11.1 i. & .i. nc .1. ndc- cl in l:.hci topographic:: pi lan i If i gur iis 

! ! • • • { ; ) , C o m m i.i n 1.1 y 1 I. wai i i not a w cs t: 1. a rid , Tl'ici c l c - n - i e l  y 

v (is i;i (is t a t <t: d 0 ,  0 6 h e t:: t i-i r i;s ( 0 .'!.!:>' iiorci | ccmmu ni l:.y of u p 1 a n::l 

I:, ir i:» i'i !•; i 11 o n ;: o n i-s 'A n ::1 'u p 1 a n cl p ' .[ a n t: !•; p c; c: i ci •-, c: o n I: a .i. n c- cl t: l'i e 

iiih in.i b in,, I:: i=s ac l'i p.l. 1.1 til | J:!.!;.uj:! u.& ;rt!(|!.;f...i..!;:.i.!!].i!! ]i ,- P11"' i ® u i'i •' ''''V < '"' 1 i.m b i n i:| 

b 11:, t (is r •;.!<! c; e t ( Q.!:|..l..i;!..li..!;:.;t:.y..!ii !ii.!ii..iLD.!c.H.Ii:.!!!.!i!.l p Vi.n;|in:ia rosi. i-s ( l;!.Q.!:>.<i 

!!!.:i..!i!!i!L.i.!:! J..;-1.!] !:!.!ii) , '•' i'i'»l ''''» d (" & (•' "i'" 11"«- Ci !=! , 

C o mum in i. t y 1. ;•'! 

c: o in, HI u n i. t:, y 1 ;i i is u C )  , 'I 'I hi <s c I: a i:- c; ( I.. 0 8 a i.: if c ; ) <;i r c- -i t 'h :i I: 

<:• ri c .i. r c:: 1. E: ;;; c: o m in u n i t. y 1 !l . .1 t: si, t<i c: ::, t c. r n l:i c: r U<;: i"  w : i::, t' h <..-

ii.hi c: :ir sis 1 i n cs o I: l:.hi c= iV::'i.i i=; ii no-1 IF! i <.re f e1--1: u;i r-y . Th c; in i:i j o i" 11 y c: IE 

community I.;; <:: c: nt a i n c: til a h.iqh mis rii-h/up 1. i-ind t r  a ns-i Ltioin ;:.ono . 

S-i |:i i-i c: 1 c; •; \n 11: l:\ i n I: ti :i i;: I: i" a n :•; i.1:: i a n •; o I'VE; i rv::1 i u cl (isd f ir ei1:; l'i i«) a t: <•• ir 

c: ci rcl i:j i: a. •;.:;; , b (is ii o h tj r a !•: 1-1 ( AJI !H!!l?.l-:.!!!.ii..l!!!. !;L!;!!i;.!sLL.l.;i.!!!.!:!l.iL!;:!!. I r :M" a 1:1 id ci 

i;i ci 1 ell ci ri r od , .:int:l !-iw:i l:.chc:|i:vi!ii!ii. ii! c: a l:.t ci r c-sd iii In n.i l:i!-. includc-d in a r •;,]'! 

liiiLdei:, pois-so n i. '/y,, I:: i:ii y'bci r ry, be.:ic:l'i p lum , and winged in mine. 

Th (is I: o i" b i;; <;. (•> -ii o r 'A c: h a n cl ••, t-s a - b I. ii. t «• i« c- i"Ci f DUI n cl ,n 1. o rig t: h t:< 

ii: :r cid (iscil b a irn'k o!:' t: h (is :== Iici i:'C: "1. .i. riC:, F I:MII i;j mf=s nt :•; c:i I: ,-• c; i:t 1. iis I:. l:.i.:i c: o. 1. iii y 

upon the adl'jiaci-iint: sai :l and cobblfis 1:: e ach , 



Thi-i r e m a i n i n  g vegetation (located at the IK ou tin;:r n end ol: 

c o in in in n :n t y 1 2 } w a i!> c o mi p r i s e i:l ci I: 1 ci («i in a r ;;; h v e ge t a t i. c n , 

i;:i r I'm.!!r .i. 1 y sa 1. 1 ma ir sh co:r dig ra i:: s '& nd sa n d - spu r rey ( !';i.i;;L!;y;: "[M.L.a.r.i.a. 

Co in.ni iiin i t y 1 1! w a s d e s1:: r ii. l:i edl i n t hi e. 1 9 8 !:• lil , IP , I , C . T. e p t:i rt a i;; "' a 

,::. P a T !!i t:! 1 }> '\f I:! (|| I:! t .ci t: (-id !:• «• d i 111 f=! I'l t f l (!! p C! !!> 1. 1 , I'l 1 C| 111 III •> i:1 ill h , " I fl 

,'•• ci p t i - s m b i E ! i" I. '-I a 6 the co]mmi. in i ty w«:i!-i nest s-ppi-nn- ie-s ly </eg<::tiil:.i:Scl . 

Opei'j ai'fiias within the low marsh sward were coLcni ;ied by 'tin;; 

fo:t:l:i , ,::an(:l-,::|;:uri"«-Y , 

Co iminun i tv 1-1 

iii.i n i t y 1 :i wa !•! (;i .1. ii i:'i:j e (' 1 , ':: 2 h e t::t ,:i r a-- / ;i . 7 1> •> c T o. !•; ) ( i:ll n: n si.e , 

!l. ciw !•! IK i"U ha i:::onuin.i n 1 1 ;,' o I: mi:i i:1 ::.hi e. L <:l us i" l:.h <:i t: if! :•: t: e nd e d I: r ora the 

t :1 da .1. c T K e. Ik. ( c^onuiiiiJi n 1 1: y 1 0 ) t a i\,ou t h o I: t I'l cs a u t:.o i;- ;-i "I i/ai <:j i» y a i"d 

I I i gu ir e 3 •• fl ) . Inters perked between deni-se ar f i ia- : of marsh 

<;: !l.diE-'i: \\<e i: e pa t c: h e. •;. o f h i tj'ti in -a. rn: I'l <re i:j cs l:.ai t i. o n c o n !:.a i n .i. ng i;; a 1 1: 

mi-s i idcjw q i: a i=; s , !-i p i li.t-i g ra iii !=i ,, and the I: orb:-:, - s n i n u a  l g I. a s=! svc r I:. , 

!•! l.i-;:nde r-1 i:sa v ii:d di ,!: t e v: t and iiiea o r a c h  . An a r i - i - i o I: up land 

cent a in in i:| sv.Lt;:c:]-ii:|r a ,••:;. and : • > ( = ! < / en: a 'I red cedar trecss i i i i i - : 

i;s :t' (is :i.iii n t: i n t:. hi;: n o rt h e r n p o rt i. o n 1:3 1' com in LILn 1 1: y 1 :i . 

Cci iu i ru . r i i . ty 14 was :a - - m a l 1 D . O !  ! b e e t - s e  e ( C) . I.!? a e ro ) isMnanJ of 

hi.i: |li m a r s h i:|ras!-i near l:l 'ie ai.it ::> s - s l v a ^ e : c o m p a n y  . H . i g h i n a f s s i  h 

vegetat. i on IncLuded spi^i-s grair.;?,, salt miE;adov c| r is s :; , b l a c  k 

g i: i:i !=; [\< , :!i nd !=i C! iii o i:'(:i c Ii ,. Afoo i.i I:. 1 1'! 'I; o f conn in u n 1 1: y 1 'I wa s c c: v e i: e d 

by 1: 1 o w <•; r i :n g Low m a r s  h s u i  t TII a r i;: h cord<; | i :a •;. s ( a b o u  t !JO 

centrttiet (=!!:••• . or '.\ I: use I: .i.n hiii .Lght | , 

C o m m u n i t  y 1 ':: 

C t:i:nin'i u n n t y ]l ':: s\i -i •=, a 0 . 2 7 h < = ; c l:..;i :r i-s ( 0 . 6 <> .;i o i"'E- ] a re a o f h lgh 



m a r ss h t ha t had been di stu iclx-d by .11 construct ion veh ic l e 
a s soc ia ted wi th the a u t o -.alviige c o m p a n y . , The e o:rnmu n i I:.')) ^a;;; 
u nv ii! g e ta t ed e x cept for sima I. !l pa t:. che s o I: b 1a e k g if a ;•.,•• f i n nd =• e a 
orach that remained at its .southern t i tnd. The c en struct ion 
v oh ic he hi a;;; created ruts and hol.il.owia in the marsh an r face 
in h i. ah t if "j p w a I: e r , 

Community 16


Coiniiiii u n 11y 1 f i , 1 oc a I:, ti'd sou t h e f' t IM- :i u t: ci s a 1 M a i:| e y a rd, wa is 

a not he i" o K I: e n is i M e ( , i ! . B6 ac i: e s/ i» 1':> h &'» t a if EM- | h i gh ma r s hi 1 ow 

ir.hrub e o mrnu n .i. t:.y d e m :i n a t e.d by marsh el die i f  , /i few red cediir 

tin;- e & wei ' i :e - u l s e 'ptei- . t -nt w i t h black, grass domln-mt . in the 

l'i e rib a c; ii! e u s u n d «• r si, t o if y , O t h e r h e rba c EHOUI s i;,pi:; e :i e. -\ p r: K"\: e n t: 

in e luded ii.p i k e grass ; , , swi teh i;ira ; ; . , - = , and seas LciU;! g o l d c n r o d , 

Communi ty 1'' 

C e m iiiiiu n i t y 17 i s - , ;'! , :i!) hec ta r ss ( !:> , 9 a c r e s  ) i.in a i : c i  s . r i nd 

ex tend s  l : r e m the s h o re I. i. ne n i - i - s r the- auto j i ,a l .v i :Lgo s^ard  i - - e u l : h 

to i:in a rea e !: receTvt: H i l  l ma l : c - r . i nl ( F i. :;i i.i r e if -8 i . Thu" 

m a ; | o r . i t y of c o m nn.ni i. t y 1.7 'ni:is h i.t:|h m a r - i  h c o n t a i n i n g :i]; : i .ki-: 

qrasii, ::..! 1,t mcadoirf qtass, and black grass. i\ munbor ot l!erb 

p a n n e '.;, w e r e f o u n d w i. t:. b i .n it: h e h i. c| h m a r s h , T h e p <~\ n n E?b 

con t ra i inedl p e r >:• n n .i a I glasir.s»'ort {lil.ilLl.i.co.1!:1:;!!].!1;1! l(!'.;u:i:!;L!:l! i.ca ) , i"O"j 

1 is i/ ' e n d i" f , s ll ii- nd i" r ••• I <::a v E:d ML •;. t: o. r , ,:\ n n u a I. g 1. .:i '.•'< s;,'/irc: f t , , i n ::l .: i-; ti 

o r .:i e h . 

i'i t t h E:: in c r thi c if n e nd o l! comm u n 11 y 1.7 , i:L rn:ll i n -a nd & 1. e n :j t: .i d<-i I. 

e if e e. 'k,. s , v<«-. i" E;; :•: L.-i in d s e f I. o w ma r sin. v eg e t a 11 c n do in i. na tic- d by 

in a 11 m.:i r;:;h e o rdlg if a «,i« , T he. a r e. a o I: T i:: c: t?.:n t I: i. 1 1 w a s p a rt i a 1 1 y 
rv eg<E: t a t. ed l:i v  u i;i il ii ncil is h ru l:i i=: i i» ncl g i: i:i is £-.«• s , 

C e nun i.in i. t:. y 1.8 

The 1., ','• C) h e e I: a r (is (2.9iii acre) community !l.ii was an & 111 e n;;. i v e




:-.1: i-i ri till i::i I: 1 ow 'ma it: i;: h !•; •> 1. 1;: ma r si,h cc r tier i: a u :;. I:. ha t be r c:l e re d t h & 

hcuiiir ine ' t : 'R i. v is-! r us !-.'l: 1.1 ii r|) , A l o r i e j I: hi!! sriorc] mo , iiiea I. e t l::u c e , 

f 1 1. a m e nt cj i.i s <:| reerii!:: , ;>nd re c kwe us (ill we if en draped on the gr a ::.:•• ess; 

i a i r i d pea t s 1.1 b !•• t r a t  e , I1' o r  b pa in rues w e r  e IE on nd a lcng t h u  s 

111 R. !:! 'I! I:! I! I'll «:! Ill Cf I:! US f C 0 1ITI III I.I fll L t J(' '.\. 8 , T1 I'll Hi p fill H I'l Hi !!: C'. O It'll I:. -1 1 I'l 0. d 

l:i 1 1:! it'llde I' - 1 <:: .:! V t:t<l i:,l 1:1 \'..<c: T , JMIi If S:! fin L (i 1 '(} 1 <U !,!J li'n/CS I1 1, lii t-ia- b !l ill t.G , ,!! |'| I'l UU:I I. 

g .1. in !•! svc K1 1:, i a rid t;: a rid - RI p a t: r e y . 

Communi t  y 19 

C a lit in 1.1 n i t: y 1 •! w - n i ;  . <:i Ci . 0 i! he c 1: <-i I: '<E: ( O . O S  i <:ii: :re| i t.i.d.!i 1. pocil 

ootvt: Lquou i - i w i t  h .11 t id di 1 c ru -ek that : , bi: i. r ic j - i . f l o o  d wi-its:1!:!:; to 

c cniirDii.i n .i t:y 1 7 , Th i=i 'it: i.(ill a 1 pc ci 1 id a •; -MII r if 01:1 n d od l:i y !:..:! 1. 1. !•; -s 1. 1 

mar ah cardgrasa, AV\d at low tide I: he inuiddv l:i ::i l:.1: c m iiiodinu-snt 

\H a i=i at :f eirti1 n w .L l:.h se;i 1. e. tt u c:e. , 

C o m m u n i t  y ?.Q 

C o i m m u n i t  y i!0 wtt\» 1-1 0 , ii 0 ]h.n= c: t u in;: ( 1. , 9 E! ncri:!) !l ov irrii:i r in h and 

i-i ;i iii o c: i. -n t: <•• till !:. i til ,11 1 f 1 a t . T hi s=s ii: <!i 1 t: m •> :r '\\ hi c: o ird g if ,:i !•; '•• o r 

ccmraun . i l:.y li D vas- i o o ri I:, i. i:| u c u :•; IK i. l:.li th^i c: ::i rcll i;i r ::i •;.:;; s w i s r  d ol: 

c: ci iimriii n i. I:, y 13. Tlie Iw m a n E s h ol: c o m m u n i t  y I!0 i:i]orn:| a t : i ; : l : : i l 
pc: r <;s e h. no.s i : l:.l'i'i:: ars-'a of re-'Ciaril:. f i l l . 1. ,-s us para tod the 1 s i:'i:j i=! h Lcj'b 

ma if s Ii ::; w a ircil :;; o I: c: o mri'iiu n .i I:y :i "' «H n (ill 2 I. ( IF1 i. g u i"<t! :i - :i ) , 

C o m m u n i t  y ii II. 

[n i t  y i! I. i i ( i : i i - ; ci .1 ;j i : i : j i ;! i i i uMi n:l ( 2 , >':> I. hsisctc-ire:1 :- /! :) . l t; ..i c: if ;•• :; ) c: f 

h i g  h ma innlh q r a < ; >  & th i i i t f i sx t c inded i r e i  n the an-: a ol! nsc i s sn l : t i l  l 

to ths i s !::cul:.hi-ir n L i m i  t o I! v n i s t l a n  d E  , . i ip i i i c i iE- ! - : p res 1=1 e nt i  n I: hi;: 

Ii i cj ]'ii. m a it: & h L n c 1 u d & d s p i Ik e cj .if a s „:= , s <H 1 1:: m & a d o w g r a a s , 

ml endcir- liiiiiK/'iE-d aster, • i innual glaiiiswort,, ii;ea l avender , and at 

the?, i. n 1.:i n til edge; , blac11}; g r a s •;. and marsh e ? l d e r  . Hi 1:3 h in ;:» r •; l'i 

i:|if as:.:::os wo r (i! i:iibout !:P<) cm { .HO in Che,-- ) . in h e i g h t  . T a l  l salt 

mi:iif!:.h c o rd <;i r a i- i - j I.i nod the t i d a  l creel:.:;: ni i t: h i. n w e t l a n  d ;; :i , 

3 '•! 1 



Common i. t y i!2 

('.'. o in in 1.1 in 11: y i\2 was* a 1 : 1 , 2 :  1 h eo i: a i: «• ( 0  . ':>!!• acne;| h igh m a r s  h 

i:: ci nt a .i. in i in i:| ,;•]:: .Lice g ra -M- i , •:,.•!.1. 1 meadow q i: a i-i s-, , <;md inar:i,]li c; I do- r . 

T"h :i. 5 i:: OTmTiu n :i t y «i a s I oc1=1 1 edl j ui '•• t « ou 1:.'h o I1: th e re ce ni t:. a re a o f 

Community !i 3 

:C: o mrra u :n1 1 y i! :i w a R. a n c x t c. n s i v ITS a r e a ( 2 . 6 '!> h o c t a r eB /' i:i , i > <i 

i;ici:e,:=]i cul; ma i: s h elder high Ttursh -uid up lan  d tram=: Lticn 

!•: p IE- c: i a :=i , Tli e i j en i i i . e TDI m r •-.h el dor Low sisl'imb c: crntimu n .1. l:.v w u i : : 

a haul:, one inetei" (tl'iree I: is « I:. > in h e i i;j h t „ La n d w a i: d , the Ttiar&h 

e!l. d i i s i : wai ; ; i: epil. i - iced by b I. i : ic>; i;i r <\\ i;; •= , :•: '» 1 1:, c h g r a I E J •• , r o & e - , 

barberry, rmd ct-sdar , and cherry . 

C o iraiiun i. I:, y 2 <\ 

Clomin 1.1 n 1 1 y ;• 'I i !=i I. o c:a It: i;s cl u t t h & •: o 1.1 l:.hi» r n 1.i.in :i t: o :f w. t :i a n d 1:1 

on a sin a 11. eimJIbaymient . Tins 1 . 'I 9 hi e c: t a ire I ; ? , ' ;  > 4 acre } we t l an  d 

conl;,a Lned low ma r s'li -ialt marial'i cotdiiirass aloniji t.lie vator's 

c- d i;i B „ I.ii-i nd («i ii i"i:il , t h e I. ow ma T i;; h 1-1 a := I:M- p !l :ic n; d k:i y h .i cfTi ni,:i i- .: b 

sward1!; of t;; p i (:.<» t:|i:-ass ann:ll '.-.a 1. 1. me a dew q i r a ^ s  , w i t  h '.-< m -j 1. 1 e i: 

a in-j i:i !=; i::f f i i a r i i i l h i e ldi=!r and o o mmo n re - ' i - jd al --.o ]::re:'::.i::nt . I ' l iT- ' ::a I I: 

man-ih cordqra!:1-!1;; had a m a M: i 'iTi'i.i im he i.g h t c f: i! in etc irs ( fi to r.> 1 1 , 

i:i n d m,:i n y o 1: t:. l:,i e :;; a 1 1 ni •) i; a ,h q it: i-i ;;. •; v. ;;; '1/1:: :r fi; i. n I. 1 o w o ir , Tb c; 

us as - i t: us r n ( 1. u nd n ia rd ) edge ::if c o c t i m u  n i.t.y :: A ^ai;; i. n c I oi:;o 

prottini i ty to .=i road . 

Corrnnunity !!5 

C: omnui n i t: y 2 i:> '*/,:! !=; i:i i-nna 1. !l. Ci , I. Cl h &:: t a re | Ci , !! 4 a ::: t:e ') ;p<;i t c: h o f 

t a l  l sal t marsh c: o r igT a s '•;. Located on I: he southis?i:n s ho r o. '.[ i ne 

o f a ;;.rn,:i .1 1 c- iii b ii ynie n t:. „ Tl'i i. in e'lrnl" i-i yine n I:. \u in !•; .11 1. !=; o be r til e-' i: e d by 

c o muni n i. t.y !i 'I , At low Ir idf- ! , gn-st-'n a I. ;;i && v/en;1:' abundant en the 

mud £ Uiti- ..... 



E, F , I  , C , Wet lands* C and I) 

l«l e It: I. i-ii ndi?> C a in d D 1o ca t e d BOH th of t h e Co g q e,s h a 1 ill :il t reet 

b r l d q  e would not be i:l 1 re c: I:: 1 y impacted, by the re mecll i. a 11 ac t ion 

!:iai ill I:.'-- r n a I:, i v us s» Tit) e y we r us n o t sa pa ra t ed h y t h e III, , I, C„ \\i et 1, in nd s 

a S i:,e !•! Si! [II (•! tit: 11) t Cl 0 ClTWTtl.l I'l 11: y t y |:i«:!:-, , Tl'l li! E . P , I . 0 , t O pO rt C :i. i:l ii, ii, 1 II .i. S-'d 

id (i! I:. 1 c!i n i:l C and D as 3.!! hectare-; ( !! . 1. acres) of h i g  h ealt marsh 

and 1 . ' I . hectares;; ( 2 ,  7 <:ii c i: i=! in) o f' £!..!!i. 1.1 mariih re !=i|pect i. ve 1 Y ( U . S  . 

TIP A 1 !;ilit5) (Tab l  e 3 - 1 )  . The SISS: Ke|:itembc;r i-srbii v.i.!=;:i1: [:c:ve:ii led 

l:hi:it '(/if! 11 and C i. i;; p r i m a r i l  y low in a iriiH'i and bi : i : ic l ( : :L: : -h/ :E ' i"e:=:hw:i1:er 

ma r sIn,, (:i nd we; t !'l -ind ID a h :i gh sa 1.1 :m.:i r 1:1 hi,. 

Appri"»:.i.[[iati;i:i y §\'.\% of i x i - s t l a n  d ('.'. ^an : til on i n a !:.<:• d by ,;•]•] or I:, i-ind 

t a l  l foniii !;;i:i!!.!:. :mu:i :ir all cordqiriiiinis.. Tlriii! cord grass-! us n circled .:» 1:i.dal 

];:ool co:nta:l t i inc; i i:i .1. argn- (!ici::ui[iul.iil:.ion of SUM lettuce:, i\ iMTii.:i"ll 

amoun t ;  : of '.-• ea 1 a v o n d ® r W i i i s - i a l s - jo p r o :•• ii- in I : . , Coramcn niM^sd v i i r i s ;  . 

co-do'fflinanl:. and a 1. a r q e stand was located ml: l:.he western end of: 

UN:; t: I. i-i nd C , I.I p 1 a nd a n;! a:;; ad ;'j «:i c e nt: I: o we t: 1 and C1 con t: a i inn;! d 11. i. 11:. 1 (•; 

b l u  e s-i t e :m,, a i; t: B v::;; (j^j-ijc. ,e,r, spp. I „ chicory (Cirfigrjjrrn jjitjjDu_s) , 

wl nqed su m :!M:: , bay be try , b lack ch.et :ry, red a a I;. (Q.u e.!;;c.u.s rubi.a) , 

and pop la r  s ( !;!.!i!.l!!.!:!..LlL;i. - ' P I P  - ) • Sand 1:11.1. tiad been p rev lous - i ly 

pi. aced i. [irrrni: d .i a I: e !l y i r - o u t  h ol: \\>e t .1. a nd C. T h e n - e a r e a - - o l E f : i l l  . a r i - s 

p i: C: !•! (•! in 11. y c o 1 o n i i'. i=- d l:i y ^kiTiiCi it1 i cia n b e,:i c \'\ t;i i"a is iii . l;iu r 1;: h e i" « o u t:. l"t o f 
:u1 (i! 1;: 1. a n d C , t h e s ; h o i:- e 1 1 n i:: c o n t: a i. n e d r o c I; y :i. ti I:&. r t i. ell a 1 a r e a ; ; . 

 (:: V :;S1 i. p p El! r 1 l m p ii! t: si! ( liiXJUJtllJllLliLlJlL !Llil.!L!Li..!!L<!!.i;.!!!.) i  ': '-''" ;;P (.£.!;.!:!.!li.!:!.Q.;;.;t;.£.£.i! 

!!'...L.!!!!:l.LD..i=.(.l!.l?.] > "J rid p<»r i .wi nk ' l eii- ( !.j.i.t.t.Q.i;:.;L.nia .L.i:J;:J;::;;;.t:.e.a) were a t tached 

to the rocks an  d cobble-:. 

The s h o r e l i n  e a d j a c e n  t to we t l an  d D was. roclk.y wit:!li m a n  y 

cobb le  s p f e - - . e n t  . Vii'e 11 a nd D c o n t a i n e  d about 8 i : > i  - hi::[h ma i : ' - -h 

!*'«• g i-i t: a 11 on , T he h 11:| h in i-n i:1::; I'l 'i/.:i s = i c: onnpr ,i. sed o I: i:i m i :•: t:: u i"«ii o I: s;; i-i 11: 

meadow cordgrass and sp ik  e t;i r a :•• s = : , Sea orach, scia La ' /e r ider , arm:! 

a n n u a 1 q 1 a ii,s M o r t. w e :r e a .1. si! o p r e :•• e n t  , A pp i" o :<: .i in a t: e 1 y 1 0 !l, o 1: 

w e  t l a n  d \'.\ was iom i.nat ed !b>' ma rsIi e l de r  , b l a c  k g r a s s  , an  d 

s:;w:i.tehgra;;!-!. Cominon reed wain Hound alonq the upland edge whi le 

3 - 5 3




t h I-! upl a ml i I:. i;.e .1. :!: co n t a i n edl w .i. ruge till :;; 1.1 mac , Ibai y l:i e r ry , a nd oai >; s , 

Thre  e m o s q u i t  o d i t c h e  s l i n e  d w i t  h salt m a r i i - h cor. cl y r a :• s wer  e 

contained w i t h i  n the h i q 111 marsh  , 

3 , 2 . 1 , I? yegeJ;;.j:i.t.;i.g.D ....... Q.![ ...... thill ....... !;iOB!;! ....... B!;Li:!.«;!h., ........!;!i;i.iLi;.i:!j;:!;I;!i .......!;!:l!Q!:.i ........ !!!.5!:t..!:.i!U:!!;l.;!!


TIi ii! 1. 9 >i. ':: E , P „ I , C , wi» I:: 3 -s nd ire |:: <:> i:1: idem t .i. f i e cl 1: h r ee wii; 1 11 and i;; ,, 

]•: , F and G , on E u z ;: a :rd H Bay s o at h e a s t of l;'ai i rh -n .....?.n and. 'southvest 

O f. K a :i,t F i:l ii I' I'l i:ll V£ I'll ( l;l 1 1|| I.I F K'. '1 - '.> |i , 

('let. 1. i- ind iil Vi:iiii ii L:iii:i;|e ( l!8 hec tare / i i i i - i . 1 1-1 c r sis ) t i L n i h i n l we t: 1 -ii n d 

on D'ij.',;:zani::; B.:iy (Figure 3 •••[! Ji , A diiki-! c:i.iit aoros.:;; the n o i: t h e i: n 

end of '(/e 1 1a n cl Ii! and si-spa rated it f rom vii: 1:: 1 a n d s F and G  , An 

i.i p 1 a nd i:: ci irani n i. l:.y o f w i 1 1. ow •= ( iji.a.L.i.x !;i p I , o :ilk.::= , i'i i nci e d !•: irrti.ii c: „ a ncl 

l:i ii s/foii! :t" iry 'uri:i ;;> p i:'«i!ii: iii n I:, nui; c:i r im >-\ r ea o I: f i. 1 1. ci n w'h i c: h ~A r: oa cl h :iid 

b i - se  n I:: u ill: cn-'e't: t'hii! til i. l:.c= , A p re: :IE: i 1e ol:' i>iel: .L:irid 'E w i i - i , p repaired 

]::iy Sli:!:! .-ind Norwood lilng i.nei;-ring ( i - j i i se Figuriis : J - ! : i ] i . The p r o I: i. i e 

t iriiinseic't: began at:, the dilk.e a ncll hiisadecl i  n <a :i.out::hei:'l.y diriiscl: ion 

t o M  ij rcl :-i Bu;: i i i i i r d i i i Bay . Elevations w i t h i  n i-i band ol: brac:k:i --h/ 

f i:' (is !=; I'll '</ -ii 1: e r ma r :;.'h a till ;| .:i c: i-s n t: to the d:i.ll!.e r-incpiid l l r o  m I . <! me: t e t: :;; 

above i m i l  w l:o .1! in K te r i;; i - ibovi is i i i l w  , The re nn IH i n i n i;i area o I: ^Gt l i inc  l 

wa,;,-. dominated by h ixih ma. tsli veqetat ion with lo<« i: e 1 i & f. ( i , e , , 

o'l evat Lori1;; r,a]i<:|ed l i rom !l . Ji meteriii t::> 1 . '1 mel: i i-r i i i -above t n l v ) . 'I! hie 

]•] i.t:| Iti m - i r i - h '» ( : i i i ; domina te  d by a mr i i tun- : o f  : i i ip i 'k i ; ! ::| r •> :i- ;;» . .intl - ial t 

•rri':: -a. till o (•) i:|r.:i ! • ; • - , i » i t : !  h m . - i r E : .  h a l d e  r ;i i i:. o p r e. :;i i;; n t . ;> n unil:: IE; r cl 

ni :a I:. 1.1 .if a 1 t i cl is 1 c i: e e l<: 1:1 a n ci TCI o '.-• c| i.i i. t: o ci .i. t c Ii e •-, <:: r o :;; :i,i-- cl t l'ic- s :a 1 1: 

m :s t: i;; h . L ov,1 n a i:- ;; Ii v e cje t a t:. i on i:l ::rni i n ii !:.<:• cl b y iiMU 1. 1 in a n-s l'i c: o rd i:j :r a •; ;;; 

i \ i : a - ; c|rowin<:| - i i long the b i - ink- j of the mosquito d i t o l v E - s  . 

The pi. an i l : sp«-c:les:. composi t ion of the diet. 1. i-ind 1:1 t lci-a.1 'marsh 

IK i:i sii sii :i ni ii. .1. a r 'I: o t he. >.c i.i :;; line t:. Ri v e r 1 1 cl a 1 we 11 a nd s | sei»' Ap p e ncl i. K 

D} , l - l o i(i t-'M e r , the luiilcjhts ol: n - a l l :  . m a r s  h species i. n w e t l a n  d Ii; 

were g e n e r a l l  y shorter tha n in the A cash net R i v e  r e & t a a r  y 

wetland B (Table 3 ••1 "t ) , Thi!-- height d:i Ii lien?. nee miiy biss due t:cj 

hi 1 c;i 'h iii :t: 1. < i > v e 1 •;, o I: < - i v a i :i a b 1 e n i. t r o g e n a nd ph o -i. p In o r u :•• i :n t h e 



F1g LI v:e. '.I !!, P:i: o if i .1. i;s Th r miy h Wn: 11 an cl li!, Pope Be..:i c: h 



Table Jl-i:! '[ill.!; ....... His.rsf.li ....... !:!J:.i!!.'nt ..... l!iLUl!bJ!;.!;i ...... (cm + s ,d . I recorded du r in  g

t h e w <:i i"'l(. a i:. t he. Ac 1.1 s;.hn e i:. K :i M eit1 e si: 1.1 a ry a nd 1: l'i e Pope 
Be a all '!•. i 'It: e ( a 1 1. p 1. a ii'l: s I: 1 owe r i nig e >: <:: e pi: I: o r sh or I:. •• I: a inn 

WetLi i in  d It! !») e 1 1 a n ::1 E" 

<:; is. 1it: M ii I"!-; h Co r tlqi i: a s K, s.]'i o i"1: - l: ci inn 6 2 

Bai t M (-MI daw Gri iE- . i - s 'xiit: 7 (n»!li!.) !'l J± f- I  n = = 7  ) 

( 'iLlliyilLilLI. EjaJUiinjIL) 

F' rei-j h 'N a 't: e r C o ir-<ig r a s, & 1 '3 0 

( •!i!.li!<L!i!!ti..i:.!:!.i!. Ii!.* 

,!:' Grass ':!:?.+: a ( r v « l . : ? . ) 3 L± fi i  n ==: ; : 

!:!;.!.!;;.!:!.!..!.!!! 

<::t:immc:n IReod :J 00 

'' i:.!!!.!i:<>.!||[!!!.:i:.!i:!::.!:i 

13 lack Cii"a,ss 40 

( :Jj!:!J[l,!;ZLI.i;L 'ailJLI 

iMnnual GLiash-i ' ..... curl:. (tv : : ' ! i ) ,i:tj: !:• I  n -4 ) 

I!1! 1 end ii! r Ai- i te i ' i : 

Mai:--ih lil ldcir It3a:!: f! ln«: i 

i' i:\pa l:rul;.ti!:!:;c:eini!=j 



AGO i;: h net R i v e i:1 us s tuia :r y . Th c <• h o II:M« I. i.ne o f M e 11 a n (ill E w•» :; a 1 i;: 1:1 

siia 1'icl i ii! i" l:.h a n t: he. Acu Bh ne t: IF! .i.'i/e r iis s-,t 1.1 a i" i n is s;.ho r is 1 1 n e , v 1 1: h &om is 

d in n is v IE; g o t: a 1 1o n ( us , g , , b is a c. h g r a i-i •; , is e a - \: a e k i;: t ( C.a .k..L..!L!;! 

"'e'!1 '::i:!!1C I"1 ri i:i'Si:.!!!;!.!!!.!!!1!!.!!!..!! ) t ^ nd  '!- ':-w" '- & I' EE.i!.L!i!.[:l.c.i!.D.!:!.!!! IILli.ill.y.Qy.!!! I !Pr '» -1'" n '» 
neat 'the Bay , The algae, ,«ea let Luce a,nd green fleece ( C.CK|J:.U.!!! 

.:[.i;:ai e[j..!l. .is ]i , m i n  d ee.l.grai::!:: ( !|j.o.Sj«;!;.!i!.;r.|!i !!!. iij;:i.n.ii ) wer  e in ca 1 1 is re i:l upon th i  s 

The t ida  l c reel!.:;; of w is I:. I. a ndl Ii! w e c  c cu lh /c r t e  d H i n d e  r the d i k  e 

I:, hi e if i-i b y r e ;=; t: r i c t i n g I:, i d a !l f 1 <:> w I:o \n e 11 :ii :n cl i;; F a nd C! ( 'F i gin r e 

l;i!! - :i ,| , I'l c (:. 1. -I n oil  :i !;i -1 . :i lii e c 1:: a i" e •; ( :i 0 , ;• a c v:D i;: | i n ;;, i ;: i-> , 

A ip p it1 ci :»i i m n I: e 1 y 60!l  c f viiitL-ini:! F IH F . : I I ; : hii:|h i i i i i l l : m i i i M - h l:.J"i,:it: i ^ i H i ; , 

c: :i:- i !=: :•; - c: i" o •; :;, e il b y in o !;; cj u 1 1o cl 1 1c:h «• ••> . T i:i I. 1.•• I:o v:i[\ •; :J 1 t TO •» i" <-, h 

c Dr til<:| r a s '•; I . I L I I I eel l:.h<-i I:, iclal c: reeks isrid nvoscjru.i.Lo til i I: c: h e s , S-ipikis 

g i"i!i !-i iii dirnil ••&'.[ I:, in i;s u cil cs w g ra s i i  i we r  e c o •• cl c: in i in in n I:, . i  n the- hi ic |h in a i:1!;; hi , 

H i. of h nil -ii if i-i In cf :r ai !•; B e. !•: r ci n <;j «: d ii. in h is i. i:| h t: f r c; m i-i l:i c: 1.1 1: 2 >'.} t c: :i I) 

ce in t: .i/niel: us if •;. ( Ei t: o 1 ii i in c:In s - ' i - j | , I ti c: c iinp.ii :r .i iiion , l:.h e l'i e .i qh t o f h i c| In 

Ttiai r in h i;j :r in si.,-: <:; !=: i in l:.h i-i l\ t::in i=! In riMi: t: F i. '/«• r & B t. m.:i :t- y i«i is I:. II. a nd 111 \n a ::; a bou t 

i:> Cl c: (is in I:, .i. m is t e r s ( ii 0 ii. in c h & K< ) , S i. in n. 1. a i: 1 y ,, it: h e: I:o i" b , ::i n n u a 1 

g l«:i !:!!•! wo i: t , w iJ ::  on I.y ii boi.it !l 0 c: C! n I: i in i-! t: ci r in ( E l 1 n ;:: he- 1;; j i.n h c.\ i. g h it: i. n 

w e I:. .1. ^n n ell P ,, c om p •> if e cl to ' . i ii c & ri t: i mo t i:s r i;i ( ;• 3 :i n c: h o :•; ) i.n thcs 

AGui-ihnel: R i v i s  r i r d S t L n m c l E ( T i i b L i  s :i-11 :i | . Th i.s h o i g h  t cl i f 1. c r D me is 

niai v be cl 1.1 i:s I: o r edui c:e d (:. i cla 1 " :i in 1.1 ncl,:i t: .i cm a rid 1 o wis i" nn.ii 1" r .1 e in t ( U •» n d 

P) l i E - v i i i i h - i . i  n wctl iinncl K ( i - : ise T - i b l i  s 'i •• 1 : i) , A I ' r . ing  e o I. co in jnc  n 

i"eecl s u r r o u n d e  d much oil the w e t l a n  d i;' sal. t mar Kiln , l lo^o ' /er , 

iii d ]l i:i c: e nt i:c t :h i s i:'o.:id w h i c  h S 'E -pa ru te  d wet I and r  ( i n  d  C , he rbaceou  s 

h .i ::j h in iai :if !•; h cj :r i:i d e d i. in t: o u p 1. a in d t. r a in ;; i I: .it o n <: t:i nc; dorn i. n ::i t:c d ]:: y 

si. M 1 1: c1 h cji i" i:i •; !=i , g o 1 d e n r c d | lii.c.JL LiiLiLa ;;: -= P P • ) • ™ 'i i" '•'-• h e 1d e r , r o :;; o 

si.pec.i.e.!:,, ,, and red cisd.-ir , 

The l i l . P . I . C  , :ins|:ioi:t: d i ss -cr ib i - i i - i w et I. ii nd G as a h i c j  h i - i i s l t i n i i n - j  h 

( U , !!i , IE; F A 1 B B !:> | , T h e ,;• i-spt e mbi-i r 1 9 B ii !!i I:!S !•; .i l:.e i. IT« c; i=; t i i;j ,:t t:. i o n 

ireM e a 1ed 1: h a t wet I. a nd G con t a i in ed a sma IL 1 a iiiou in t: o :lt: h i g h ;;; ;i 1. 1 

m a r s h gr a s s e « ,, mi a r s Hi e 1 d e r s 'h. r n.i b i-i , a nd b r a c k i. s h/ t: r e s hwat e r 

tii a ni:h , I - I own: v is i" , t l ' i is irn«:i ;j c:i i" i.t y of the i - i t u  s wn-i woe disci and i-ii o in 1 cl 

bus c 1 a iii !•! i I:i «• cS «:ii:i wooded l i i w u r a  p and up  l .sirid,,, Thci voodil f ind oil 



w ••! 1: 1 in rt i:l C! c: t:i n 1: a i. ri us d p o 1 si, o 11 i v y , w .1 1. 1 c: w 1:1 , i: ci s e si; p e c: i ensi, ,, 

h on ii! >,,' ii.u ck l  e ( Lon .i.!;;.!is.i;:!is. spix | , speck le  d a I. d e r I iy.nu.iii .yi!;;.iy:i<i! I f -i 'l 'id 

g i: inp e in l:.he si .hruib I. a y e i: , i-ind reel niii iplle ( A!;:.I-S.I;: rulbr.u.in) , pop] - i r s ,  , 

and red cedar . in the tree s I:. i: i-i 1 a , 

The-s in a j o r i. l:.y of wns l :  . Lun d w 1 l:.h i. n the Acu . i -hne l  : !:! :ii:ire r D ' l - t i i - i r  y 

w i-i si; 1 o» G a I:, a d n o r t  h o lt: I:, lie Coggiisii.nal.1. !•! I:, r 1-1 n: t lil r L d g e .inrid .i. !ii 

:i n be :i. I. ed IN et: 1 ar id l\ and IB b  y th e 19 El !:. IS , P , I , C . re pc rt:. , 

i!i p p i: o ic i in 'A t us I. y 7 0 ;l; o f v e I:. ] a n d \\ a nd 13 w l it s h i.i:| h s iii 1. 1: in in r in l'i 

c ci mp o si, ed o f n: p i I; i-i q \:;\\ !ii ii; , i;i in 1 1: mus mi til ::•'«'  t j I:MI 1:1 !i; , in a n-j h ei> I. d cs i" , ii rid 

in c i'l 'I: t i-i r e ni I: o irlb •; , T n b 1 e :i •• 1',! i;f i v e n. a c c in p I. e. t e 1 1 s t o f. t h e 

p e ree rii t iii;!e f o i: e ac l'i cicumin 1.1 n 1 1;: y t y pe , 

Thus AcushTii- i t R i. '/ e r t idLni l  . ra.ii r ii.h i - i u r l i i J C i E i i i i i i s i  . c: l i - i nn  c I:, e r i.:!,«i d by 

:r ii l:.,he i: d iuni i ie i(
rei:pi!ti!it L v  e c: DM us r ag n; , Lanjpi! Ib .n r r e r  n <n r cs \\ •;. thai:, iti ii. i:| IiI: 

in n i;i g in i; t:: v e q e I:, a 1: i v e d i. «: - c I:' .f d in (is I:. 1:1 c:o n t in in i n a n I:, si. v e r e no I: 

P 1 a n t: g r o \n t h a n d t: I. owe r .i. rig .i ri t he \\ cm n; h not Ri v us if c- si; t u.ii :r y 
1  r .....  iii 1 1 a n d !•; (n p p e a r e d h e a 1. 1:, h y ( e v. c e p I:, i n q a c m e I: u n g a I c- r i;i o t 

in I: us in but i. on ol: the cl us v ei> 1 c p :i :n y iiieed!;;) and i ( ' i i : jor:: iU!ii . Tho- h c s . i q h  t 

::i i: i;; ii 1 1 in n i: i;; h g r a & •= n> !=i u n i:l i: o if b'is \\< 1 1 h .i. n i« i us t: 1. iii nd 1.1 v,:i :;: ci r c; a t: ci r 

th.nn for the Topo lileach , I t i i i . i ; ; , jMi rds - , H i - i  y i i i c s t l i - i r i d  " |T : i b l . i i  ! !! •• ! . : • )  , 

T h i  » l'i c: 1.1 :• h n e; I:. P i ' i r e  r «; •• I:, u ii r y v e t: 1. i= i ndi;; f i ind l:.]hni PO]::M=! E l u i a c h  , 

liussard::. EJi-iy W<K t '.\. a ndi !=; hacll s i. HI 1 1. a r •; p e c n;- s d ive r s i t y  . The on l  y 

salt marsh species p res ant in we til and F | l-'ope Bo 1:1 c: Iii J but: not 

o b in in nr eit till ii u r \ n i:| f :i i-i 1 d !•; u if v cs y s <n t: I:hi us -^.c: 1.1 siihn us I:. !•< i. '/ ei> i:1 i;» si, t:1.1 a \:y 

M e I:. 1 i-i n til si, w a si.  , [> :r r o v G I:M> us 11; ( !F;t:.:i::;jl.!!!.!!!.b..i.O i!;l.]L.i:.!Ll!]li;! ) < • 

]»1.:> n y I:, i til a 1 im a r s h a n .i. IDin .1. iii 1 .i. v us i TI c:1 os us a :;; n; oc i \-\ I:. :i ci n \/ i. t. h 

t i d a  l I: l  a ts en: t h u  s i u a l  t m a r s  h submi  t r  u I:, a , Othe?.i:-iii ( e? , q , , 

ii •• :i I?! 



b» rife:- , tr ial . iiami.iiiall.!:i and b 1. i:xl i= : ) in I:, in 1.1 \\ e the v ci g e l:.a t ed •iti[ia:in;ih and 

I:, i i:l a 1 f 1 a t :;i as I: i-s edl i  mj i;i r mm d;;:, A I: ew I:: :i. rdl i-i  ( & , q .  ,  , in -A v: •• h vr us n 

i !»..i.!;i.:t;..!;!.t.il!;!..!;:.!:!.:il. BJI.I.lJii.t. .Li.;!. !l I < = i "<:' '»'^ w  m ® •'• ^ ( «  - • g • , ^ & a d i:> i>i '< '  ' o 1 tt 
f cI !!;i.j;;..!!:j;!.;!!..u.!!i. itL?i:.!:!.:i!..!i:..!:.:!!!.i!!..!i.j..!ii..[>. ) i (- & •» t <" ̂  » ""|;it|:- n  n •:> -i '• (.!!L!iLL!!r..i.l.iU!i.i.;uii 

;[.][.ciji;.j. d.a niu.lii) J m ay 1.1 i-.e t he. h i g h e i" if ea c: h KI.S o f it: he i;i iii 11 ma i: i:; In t <:i 

Con n miners that l iv  e in t idal  . marches can be divided. Into 

a I. i;i a e- til e !:. if i. t a 1 limed en;! and g ra  n en-; thai:, feed on the emergen t 

v c; 1:5 nil I:, a 1 1 o n , De I:, if 1 1 1.1 !•: - a I. g ai 1 I: m e. d e i" i» i in, t h <;: i. n t «» i:1 1:, i d a 1 z o mii 

ii. n c: 1 1.1 d e b i \<~ a 1 v e. si. ( us „ (ji , , !ili.!i!.iL!!;.!l!..n..||!..i..:iL 'Ci.iii.il.Ji.:;!..!:!.!:! ) , i;i :t' i;i < i  i ri c: :if .:i 1:: n; 

( !i!.!l!..!i:.!l!..i..i:i.!:!..SlL. i!!!.!:!.!1!!..!:!.!:!..-!:. I ,• f -i- <:1 d ,1. 6 if c i" :« b i;. ( 1J .c.ii •= p p , ) „ p e. if .i. M I. n k I. Hi i-i 

( J:!.!.!;:.!!:.!!!.!;.]:.!:!!.!:!. I i 111 '.i (:il !» in a 1 1. ••' (' N.!:!..||.ili.ii.!;;.i.!:!.![i ) i '•' =1 1: i- ci i-i':= <:i 1 1 i;i 1:1 '-'It'i^i '" t (=! i-i i'i<:il 
po !l. ycihi (ii us !:.(!:• \H a if TTII-J , a nd i iiunat 1.1 if e .i. m,:- Hic: I:. :; , D&. t \" 1 11.1 iii •• a 1. t;i a 1 l: i-sed i-s r •= 

on t h f - i nih:i i r i i . l  n i n c l u d i i  ! I:, he Tti in r & Ii i i i n a i l  . ( M.!i!.!!..|s.Ei.ii3j.Liii !;i..i:.!ilJi:D.;t;.ili.!!.!L!.!li ) , 

ai nnp h 1 ]pod ;;i ( O..t:.c.lvE:.i:i.t.;i..|>. } , a rid i. !-i ope: d <.•< | !:!h..i..!:j;!.li!.i.!:! i • 0 !":» i: < = ! i:1 =:• i- i'i<:' I M d ̂  
Ik. ,:i t y cl i d :;, a n d g i:1 a !=: !•; h o p p e i" !=: | 0 if t !bi o p I:, us i" a ) ,, p .1. •» n t h o ];: p i;s i: ii. 

( EI.OlJl!;! Ji.lsii.i:;!. ) < incsadiijid vol. u s , , i:ind us a ;• t us rn cottonl:a i.1 „ Secondar y 

:?.oni:!i.im<:'ri3 includis ssuch ima rran a II. !•; as the raccoon I !:!.n;3..c.i:.on :!:.o..!;:Q.r ) , 

N o i:>4t:,|-i ea ;i,t us r n sa 1. 1 maif sh i;s s i;; np|,:: o ift s> iq ri i 1: i c a tit po p ul at i, o n.s c [ 
p!•! i:i It: HI i:  !: o'w 1 ( Mf :i (=: i:1 .i. ri i;i ii n d W a if if e ri :i !i> 7 7 ) , Tin (•• ell e t r .i. l:.a I. I: e e d :i n q 

i:i in ph ii. p cid •• a r i'i i. in po r t a nt i n t h i=! d i H; t o IE' i;i omv. ;; «:i '.\ I:. -tri.:i :f ;;: h b i. :ir d :; , 

I'l a ivy' lt: .i. i-.ln ii rn:l ii.hi K '\ 1 !: ii. n: In i:i 1 is c I: in ed a 1 c rig in a r:=: h i;; d :je s . lila 1 1 f \ •; l -i 

may mov m i.:i]:> . int o the i n - i i n n  h i-iurllat::!:: durin g hn:|h t idi- - ! - : to l:i:;ed on 

I:: us n l:.h n. o mai c. r o f a u ri a ( «; . i;i . , i ri !««: c t ;;> t a mpl'i i- pod !=: , <:i n d ma if s:.h ;;: n 11 11. .1 si. ) 

( 1-1 1=! niiKEi 1 i i i E! 1. i . 

A hig h animaJ . diver in I try (i- i special I.1;,' Insi-sctK and birds ) can 

develo p i  n salt ittia 1:1;: lies c o ri l:.a i. ri :L n<;i Low p l a n  t d Ive r s.i I: y due. to 

l:.hi=! a't,i (!i .i. L-II I:: i. II 1 1 y ol: food and protecrlt: i.on ( D a v . i f  > and G r a  y II :Ji Ei 6 ,, 

I'll' IE; i. if I nig a nd I1! a I:T us ri 1 '-i 7 7 J , 

IE! (•! n t h i c: i fiM e i:1 1:. c» I:: r a 'It: <» !-i 1 i v e ii. n c I. o &e a si. ;; o c:i a t i. o n w .i. l:.h l:.h H! 

• i> B 



t ida  l 1:1 at substrate , Th e K\ e o rqi a n i sin s are one ot: t h u  s m a i  n food 

sources for demersal. l:.i.s;.h |'e, g , ,  , winte  r lill.ou.nder|i and i-.ii.-i, 1, 1 bait 

:!' i !-, h e s |" e , q . , in uni ni .i. o h o i:| s ) | N i .1. t s e e t lit I. , 11 9 8 'I ) , li'i e n t 'h .i. o 

inver t elb i: a t e B liav e 'be en d i, v ide d, in to two tj rou p s, e p1 1: auna and, 

i n f au n a , b a s e  d upon l i f  e imcde,  , Ep . i . faur i  a are 1:1 rg a n i •• in s l l :h i in  g on 

•|; h e sed. i nieivt: s u i; I: a c:e „ Mo s t ar e mob i le art li.it; o pods ci r no 1 lus cs , 

0:i:i:|ariusmis that 1 u/e in l;he sediment are tenoned . i . n l f a u n ;  » , I n f am n a 1 

a,pe <:: ies i nc II. u,.d e neina tode i,;; ,, an n e 1 i, tls. , c ,nis t ace an & ,, an d rue II. 1. u B cs . 

Flos t 1 i v us i n I:, he LI ppe r ( 0-1 0 c: in ) .1. a ye x o !':" t:. he s ed i in e n I: , 

On S-.e |;i t i-sral:: 1=1 1:1 i-l and (;i , I ' U l i f : , SE !•> i::o 1 1. i:ict n> t:l bo t to  m i - j i i s 

( Ci ,, :i ni " us (ii Hii'if) 1 sis s i ;i, til ) w :i t I'l .i. ni t h e t\ CUB h net R i v i-s r e 1=1 1 ina r y ( i!! !:!,;! 

1 9 8 7 )  . l i 'Ol . l I" :• i:l III p 1 I-i !:lti:lt:l.O]ri!:i In'e Tli! l .OCatl i id i I'l the hot S:.pOt :1TI:!:!I 

n o :f t 'hi o f t In 'Ei c: o g c| «•! •;» h a 1 I. Si t r K>. e t b r i d q e ( F .1 g u r e. I. - 2 ) , 

H.ucr  o bent h i  e !-.pii! c: i e i-: tin mix- r i;: r u n i;i ed l l r o t i i 111 to i: 9 .11 1 ths- ' i -e uppe  r 

e s;» tu i:i r y sl:..;it l.oris . iipee.Uis n uraibi:! r •» l:cr the i.nn«;r harbor !ii tat: Lorn;! 

I !:i 1: h r loug h i ;i | „ !-i o u l:.h o I: t h i-s c:ogi i:| 1=1 s-ih i:i 1 1 i-i I: f e o. t ta r i d g sis t ira n tjc d 

I: ram 24 to t\Q . The I. c: west d i. ve r in 1 1: y (i-.pec ies number ) n i - i i ;  - i lcund 

i n 1: ]'» us t: iii o in a •; t in o r the r !! y w ta t: :i on !=: I. (:i rid 2 < T h e y h a d I. :ii i n d :i. 'I 

H ]i;>e <:: :i es , ir e s pe ci: i v e 1 y . T lie e' .....e run e s ;> wa ss a I. !•> o 1 o w ;ii t !-. ta t i. on 'I 

and 2  . ll'lo'i-t of the .i. nd i. v i d u B 1 •• ide n t :i I: i. ed wer  e the po  l jH.:ha«:te 

w o r m  , !!»J;j;jj;LLosj;!.:U;! ll!.*».!;!.!i!.'.!!..ii.!!:.i;..Li ^ ci lais  s i.c po I. 1. nt: :ILI::I | 'I i n t  i ica to  r 

spe c les- . , i;:. , b.e.!:!.!i!.!;Li.:E!:.!L:!. '• " i:in 1!!i;i'r ' -V (::i:i '-i: in 'L !:e '" °' '•' :L :| C u r b e  d 
h a b i t a t  , has s«...... email, broods a yea r  , « -a r l  y ma tu ru t . i o i  n , and h i q  h 

m o r t a 1 .i. t y r a t: e s ( i»l h 1 1 II i:i o I'll 1 ':• B 2 ) , O t h e r p o I y c: h a e I: s:> '« >:: i: im :: 

d e t: ect e d i n th e 'be n t h :t c sa mp 11 e. » a nd o b K e rs<re d d u :r .i n<:j :» i 1:: e v i :•> i t s» 

to the uppe r Ac u:;j h n i-s I:, n i ' i i e  r innud l i l . a t i - i w e r  e I: he 1 1: u r  n pet worm 
1( .I:!!1;!1.!!!.!!:.!!]!:1!.;!;!.:!..1;!!. (.il.E.i!y..L d.ii..il. I '-11 in d a n e ire i d p o 1 y c h ai e t e ,, N.ej:.e..j..s?. su.;:'!;;..i..ne.!:!• 

The t r u m p e  t '(/c rm feed s at depth and deposi t  s egested :i ed .Lme n t u r y 

in a t e i" i a 11 s o n t h e s u v: f a t:: e , 'Il'h e sus pe us i. o n I: eedl i rig b i. v in 1. v e s , 

sof I: - l i ihe  l Led c i a  m ( hly.a a.re.!:!.i|i.!;:.i.a ) ,, har  d s he 1. 11 ed oil a in ('!!!«:..!:.!;;.!:! n.a.r.;i.a. 
l|-!l|"|[I1!n.§.̂ .c.i!§.O.if!.!Cii.!tl. I i '-11'1""!  shell I ( !ii.!h.!!!n>.<t! !!U».!!!fl!!t!. I were also piiresent . i  n 

the bottom s ed i m e ni: s oli the upper e s tua ry  . !i!lieLl.s of a b i . v n l . v s :  s 

1 1 1:, t:. e v e d t: h e e s I:, ma:t: i. n e t Ida .1. !: 1. a t H, .i. n I. a I: e s umm e r 1. 9 1> 6 . lPh i. s 



liiinall b :n v :» 1 v e w si in |) i" o b a b II. y I:, he d epo 1-1 it. f KW. cl i. ng a Ham, SWa.e.aniia. 

!;;.<!!.!:! ;.!!l.;!..'!!.iS. ( «T . V a 1<:i .i. :•! , ll'l a T \. n e R & !•: ci 1.1 1: c e i-i c us ni l:.«; r , M , li! . L , , pe if s;. , 

ccmni ..... iJ a nu ill :r y 21, 1iHiVj , M, ba.l.t.h.ica , an- abundant species cm 

mud flati-i, feeds* olit: the i;; e til i me nt ii.urface ui i 1: h a !lonc| i;: Ipl-nori , A 

i-.iiii t: w 1 1 1 1.i M'e I: i»i o 1 1:1 t: h re e y e a rs , cl .i. e , ;> ncl t h e n the •; l'i e 1 1 •• w i 1 1 

0 1: 1 e n wa s li ashor e in I. in r g & num he r 1:1 , '[In us ribbed THUS-. sel 

1 £[§:!:! JisJi-iyLLi-S !iL!ii.!!!.ii.!ii.!ii.M.'i! I1 l|lia" abundimt at: the sa 1. 1 m a r ?• h edge just 

b us 1 c: w t h «i t: a 1. 1. ii ii1 1 ma i: !•: Ill c ci irdcj :t' iinx . '.I', n t: 'h 1=1 u p pe i: tis ;;. t: 1.1 a \:y , 

cl IE> n !•! :i. t: i i;> -s \/ iis r isis i b ci 1.1 1: I! 0 i rid i v .i. (31 1.1 i:i 1. !•; /' 0 , 0 1 m '• „ T hi c; ir i. l:i I:; us cl 

inijis si»!l. wa!=; not obiiiervecl north of li!.P.;i.C. cciiiiiriini. ty ii ( l;ii g u re 

J - - I 3 ) , 

IR i l;s blisil miiEMisiiil «, wiisr*! iili-io obiiiiismcid at the ba:;;e at: i-iihlt man-ih 

c. or dig i:'fH s i:i « It: HI 1 Ih.s w 1 1 hi .i. ni 't: hi e BI.I ;>., zA T til s It! a y E , P . I! . C „ w e 1 1 a rid Ii , 

Ccuwnon p«: r:iw:i nk.Leis ( I:.:i.tt.Q.r.i.ria .l.l.ttor!;!.!l) / '"I ippi-sr l..impot« , 
i  il:i ii i"Tii:i c: 1 B !-i ( IBaJJUQ!:!.!!! !='l:  • ) i -ll'It-' f-oiniiiincini oyiitlMEirii! »ieni! att.nchod to thm! 

rcc'l:. !•! of the liihoriisl. :i tie ii.outh of the Cciggoinha 1. 1 .l itre-set: bindcjiE! 

me •> r Ii! , P . :i . C . wetland C ( F Lqure ::i-!:i|, B a I:TI.:i c: 1 c- s wer e - iLs D 

obsi-erviiii:! north at: t'hie C o q q v. i;; hi ,;i 1 1 S t ree  t b ridc| e i::>n -s i: e a ;;. of 

c:'i::i b hi ] e. '.-< hor i:s 1 1 n i;s n ii! is i" 1:10111 HIUTI i. t y t: . T i. da 1. I:!l u t: e p .i f a 1.1 n u ob;;; e rv e till 

'Uf i. t hi i n t h e u ],:: p e r A o u shi n e t E :n v e r e s t u ar y i n c 1 u. d e d d e n s a 
!•aqgn-jqat i arts at the mru dK nai 1 , L.!!;.i'..:>.:n<n.!r!.'rL::> i:?.!l':iP. !..!» '!:.!'• "l'"hl|S-  feod.m(^ 

Ihi a I:: i. t: •• c:i I: t: hi e in 1.1 cl i-j n •> 1 1 r a ing E;' I: i: om hi &. \: b i v a r y t a c1 a r n i v o r y , 

1.1 n 1. i Ik.e t: i cl •> 1 1: 1 •! t cj ;ii ;-, t Y: a p o d s , e p i. I: a 1.1 n •» I. a i"t: hi r ope d :;, c: f t: i. d is I. 

If] ati-j migrate on and oi;i: t.hni: I: 'I at:!;; w.il:h the 1: id ill cyc le  . TIlM

oaninion green crab wiii!-: obi-ierved in E .P  . l i .C. c: o nmiu n.i l:.y 10, si t id ill 

c: i: «•'«' Ic , c; r e e n c i: a b i-i -i i:-e IITIO 1 1u i-sc i ',' o Y:e i=: , de po •= i. i:. t: e ede r !•! , a rid 
( ! |:"l|( '» "•ii: c a ir|p fi;.ni:|i ii! if i;. . M lid I: .1 tiki 1e if c: ra l:i iii ,, y.i;:.ii IplioiJliiUii i '» '» '"*•' '-"I"1 !;| - ! -i |['1 '•' '• -I 

l i!.F.I,,C, w*-!t:i iinds (H ....... F) i=! xctiii |:i t vi-itlancl A at the northern end of


the iVcuii-ihinet Rive r e ii! t uia r y ( F i. g\i i: e :i-!li) „ l i i . F . I . C  . c: iTmirnn.i n .1. l:.y ].:) 

viiii: thie most norther l  y I ex: at ion id i I: hi i. n wetilinnd It! wh<i::n-! fiddler 

c: if a I;: :;•» we,i:6 obii-e rweti! (Figure :i>-1:'!|, P i d d .1 e r crabj-i were also 

s .iqh t e d .in the low nii-ir&h of comniunit.i.(:!« 17 and 1.8 and within the 

".} •• 61 



t i ti a I. poo 1 o 1: i:: ommu n :i ty 1 9 , W i-s 1 1 a rid c; a -It: If1 opus Be a c: It ,, E 1.1 ;;, ;: a rds 

Bi-i y ,. w iiiii not s i.i rvii!y i-sd fox I: i. dd I. us if c: rai 1:; s , I.I l:i i qu i. !:. on s s pec \. ex 

w i 1:: h :i in th e A CM s?,hn ITS t l:!ive r vi is 1 1 a nds :i n o 1 tid i-sd amp h i pod i?, ( !;>j;:c!i|::st.l.a. 

• i .p . ' l i, isopods , and t h u  s i - i - i l t m a r ^  h s n < : i l l  , Ht is 

T h i-i S a 1 't: III a I1 S I'll II! If! i:l L I. , 1 S O pod ii,, C O IITIJTII O Hi pil-i \" 1 V i I'l k 1 II! S „ ,:l I'ld 

f iddlier criib-j 'wei:i;; \\IKC obi-n-snuiid in l:.hiii Bu z;;; a rcli-i Biri;(' wetil. anidi;; , 

Re !-. 1 d e i'i t: .and in.Lcir i i i torv l i ish IB |:M-! c L «» s (, both pe 1 ag.Lc: arndl 

iliEi mi i=! r ii.i!i 1. , iii i"iii in id^nEi c: t iisd t o be p:f (=; i:.«i n I:, 'w i t: h i in t h &. Ac 1.1 i;i In nui t l;! i \> K i" 

ei '-ituary , !•> i. 1\> c r s i i:l n: K\ (Bev\idmiK\ '::|;i| : i>l i Is. 1 1. 1 f 1 1" h ( I.iJ.i:id.y..!:.u.j» i - spp . \, 

and b 1 1.1 i-i I: i •• h l\E!!;;yijL!LQ.!!!.!:!.!li. -LilliLi-SiO.!!!. I w o u l  d bi-s < : imoi ig tlhuii m a n  y 
pi;; 1 «a c| i.c; :•; p et:; :i. e ,1;; .anticipated to u t i L Liie tlie study area. 

'Itiii-i Acushnel RLvi-sr i-istuar'y' iaJL:=o contiiini-i dnijui-srsi- i l I: Lsli such 

.;i !•; ,!'\ in in ii:1 i c: ii n us e I. | A.O..(;i.;i.i..L.I!...l!..!!L !;;.!;?..!li..!!:..!i;.!!!..t..!L ) - '"' i- n t Hi i" :f 1. o u n till i-i i: 
 ;;; I:::I|IIL PL.!i:.!i;.!l!..I]l:L!i: ) r  ( :il!JiL!lii!! 

•;, LI in in in :r l: 1 o u n d «• r ( J> a. r.||i.l..!i..!:;.h.t.!i:i!.i:i. de n ta ty.EJ ) ,, 'w.i. nd c uipa n i-i 1: 1. o u nd K r 

i5irili:'I[L|.(!!^IVO!:. ( MjlSiill tLSiilLl:!.ll!l!ll!]!,]L!i!J!]!9.!:!.li!)  b L u t i  s b u c  k hs- 'KT Lng ( !!L.!..P..:|.<|! 
,;i .!:':.!;L!;...L:!LiLL.;L!;!. I1 ra .i. <;i r a I: us t. h v: c \:i q h t Iti 5?. c? =• t: 1:1 a i:- y I: t:i s; p • .....\< n i n t Y\ <» 
I: :n-s sii nviii t I-M:' o I: thu-- A o u s - p h n e l :  . T«. i . v s - ' i : i - i ! - i l :u ( : i ry ( C  . C:i"out::h, ! . ] . ! • !  . F I'l i - i , 

]pe f B . c: o IHJTI . , i^prif i. 1 :i. ;• , ][ 9 8 !:> ) , J UM e n .i 1 e '~ t a ge s o I: s o me f :i •>!•) u s e 

l i h i - i sa i l : ma r ::.h .:i!=: .;i n u n u i i i r Y  . Most i- is t i i i i - i r . i mi! :E ' i sh m i i;i r ;n t c; on t  o 

t id i:il !: I. i:it -I. and i.nto th«- t idal cnE-Hiksi and ;»<:il.t in -i irs h vecjetation 

c:l u i" i n i;i I: Lood t.idi-is to I!'B«-M:| , Mi.i[wniolioi;|s ( F.u n.!;[u.l!. u.||. !:!.!ls.t!l!.:t:.o.c.l..Ltu.l!.l 

were ob[M;i rved w i t h i  n thi-s i!M::u£»hn(:!t R.l^or t idal c: re i-i k s dur in  g ebb 

t i d e  , and an a I. i;«v 1 1: us obs o m i-i i:l a long the shorn! I.i m;: , 

:i , 2 , :> , :i B$. it ...M;i:.!ii.t:i .....I.!:i.!!i.!!scj;.!ii 

A variety ol: insi-sclrs 1 i. v e in salt m a r •• h e s „ IXiring thfi! i a t e 

s u mm Hi r i i s i t « i i. inspect i. on , 1:1 r .1 c: k c t is w ( - i r « i H o u n  d t h r o u g h o u  t tin;; 



A c: ULii'h n us I:. R .hre r we 11. 'A n id is , 0 l:.h in it' i. n s;.e o t & o b i;.m rv ed til u i:1 i nq us a r I.y 

s p r i n g o r I. a I:, m s u in in H! :r L n c: 1. u i:l m i:l Ic a!:. y iil i. i:l s | Tm1:11 q o n i. .i. cl a  m ) , 

O'ase'bearers (C ole.o|;>.!io.:!;:i5! ^ p .  ) , niaritKliii ri!!liiu;!«i!f0:.ii! aiJ.djJLQ.ll!:!! r iincl 
m i T 1 till si, ( I ' l l i: ii.dae \ , 

H i r i cl f i i , , cri. oke'ts |, and 'ina n t i d s w e r  m a l i s  c o b n m r v e d at: the 'Pope 

lileaoh |, Bu:;; i! a mill's;; Hay w m t l a n d ,  , 

ISiHL rdiii c si in be r m o j a rdedl as e :> i t remmly m f l : i. c.i ent incl i.cators , 

t: I'll II! 1 If !:i p Ii! I" 1 C!,:: d .L V II:! ill" i: .1. t y iil ll'l d d I:! I'l ii .L t ](' b Ii! 1 I'l C| .11 C1 Cl I) V Ii! tl i Ii! I'l t 

co>nipari:it:ivii! in den:, S.Hiiipl inq is relat i.i«re l.y e,-\\zy clue tci their 
]|'i 11:| Ii M i. lii :ii b i. 1 i I:y , «: .:i i= i i-s c:f i cl cs in I: i.f :ii c 1-11:. i o n , <:i n d in ci b i 1. i. t y  . Th iis :ii r 

v i c l i i s r i inge o I: l i i - i i i s d i n c i I'l iii b i. I:, iii t in iil:. d 1 f f Hi: r ii! nt upper t r o p h L c  : i l e v i i i l : ; 

add iii l:.o thoLi: i <:i 1'II:K» as i n d i c i n t o c i n  , Ornitholo(^.i.c<:i I. iijtiadn-is ol: 

I:, h i:> i\ c: u iii l'i ni«-1 R i'.' ii! ir iii 1-1 l:.u a ry 1-1 ncl t li«- Pop i-s Bin ii t::h, Bu;: z a r:d $ Ba y,, 

in ii r:-i l-i wni- r i i ! condui::ted in c.hni: v i n l:.e r I Febm-iucy i !2 , !l.!) E! 'ii | , l i s - s c l  . y 
ii: p i" i n<;i I iVp r .i. 1 iii ncl W iry a f I.!!»fi. ':> | , .:i rid ill :> t ii! £»u in me c (,:•.<•: ],:: t i-s'itibci i:1 111 
.n rid 19, 19136). Fl icjhl:. iil L o  w si. b irch-, ii w i d  m m o b i l i t  y i.n f o n;i t:| :n :n cj 
a n cl c'l-i iii 11:iiii:| bm h ii v i o :i:- sii „ Thin i = i , t he Ac u !=.h n i=! I:. l;! i v in if c:i rid l:i opm Bin ucti 
we t:1 si rid i-i w i n ire compared by dividinq them into hiak: i. tat type':- . The 

o r r i i t h o L c K j i o i i l h i-i b 11i-i t. typei;; inc'rucled: ( 1 ) Up I. a rid Shrubs , i : ? ) 
R & e d Cl ii i: sI n , , ri) Sill I:. Hii i :": :h, and ( A ' l Mud P l . i - n t .iind Opeti I ' i ' i i i t e c , 

D u r i n q thi-s prel inn i.nary survey (w in t e r r:>8ii') , b i rd '.r.pc c i e ir. 
w i:s re ooun t ind i.n t h i  n four crni thci loc | . i .ca I. l'i ii b 11a t:; at: I: ho u p p e  r 
Aoi . i s - .hnml: . l:!.n/er in i i i t i ih i i ry ( ' E !  . F , I  . C . w e t l n n d s - i A :>nd l : i ) s - i t  m isitid Fopo 
Bm ii i::h ni.ii ir ii.h :;; i. l:.e , l(l ci Fop in Be.H o hi o p e n w a t:m r / Ttnu d IE' 1 a t s 11in ;: o u 1 d 

biii .1. ci cat m til w h m r e phys -nc i i i l topoqiMiplVj i ' " i - i "> i: i m :i 1a r mnouc|li to the 
ii.t u d y sii i. t:.e t o p:r cnr i cl (is ai '/ n I. i. til or n i t h ci 1 o<:j .i. t::ai 1. c o in pa r. i. s;ion . 1:11 :r til i; 

fly i. nq over a hab i t sal:, vierm Tiot: recorded 11: there was no okiviouii 
t:: ca in n <K\ c: t .1. o n w i. t It t h ii t i:i r iii a , m , c | , 'h u n t L in q , d i :•: p 1 a y f" 1 1 g h I: . , 

land ii.rig,, ml:.::1. 

Ea r 1 y •• p r :'i n c| 1 !i» 13 !:i t:> i:1 n i. t: 'h o 1. o q i c a 1 '«o r: \\. i. n c 1 u cl md <:i n a 1 y !•: ei-i 
i n'.' tn iii 11 g a t i n <:j e ic i. •;, 11 n c| I:: :i :r cl p o p ui :i. i-i t i. o n •• w i t. h i in t h e u p pe i: 

•63




A C U :: h I'll I:! t R 1 V I:! T t:! i l l t I.I i:l T ]f <\\ I ' ld , , II O I" i:!Om|;> i:l I" ill S Cl I t ' l l , b ill rd popl.l ill. ill t I Cl tllii 

IN i. t. li i n the Pope Be ach na r s'ti s :n t e a n li! u i ; ; < : a rds Ba y , Th i = s a n a 1.y s eiss 
i n c: liicin-i e i-4: I mat c s o I: b 11: i:l si p e i:: ies de n :•; 11: i. 1:1 •-. i;i mi i:l \.v® T s \\:.y, 

La t in Bu 111 ID e :r | S e p Leinbe i: 1!) El i:i) o r r,i.i t ho 1 c g ical we r k i n c 1 ucl ed. 
acld.i.t iona! a b se :rv at ions w i t h i  n the i|!'i ou s h me t R i v e  r estuary and 
P 11:1 |:i us B ii! a c: l'i m a r s  h , l\ general b i r  d eeri&us ol: the l:.wi;> I:, i cl a 1 
ma rs h e!?, •} ui fi.t i?. ou It: 'h o t: th e Ro 1.1 te 1 9 !:i IE! ir :i dl g e | li;, P, I „ C", we t: 1 a n cls G 

iin n till 0 \' II , S „ E! IE1 h. 1 9 B 5 } i«i a !•; iai 1. s> 1:1 c: o n cl u c: t e. c l  , Q 1.1 a 1 :i I:, a I:, i.'/ i = s 
i s i i f i s i . e n i l  ! men ti;i o f  : b i rd nspi-scii:!!;; i: ic: linns $& and i:l i i- . tributiori WI-SD- ! mad us 
:l: if cuiiii t: ih e,=: m cibii! us inca t: .i.on!=i, 

<;!.i;!.fisn.....!!!.i:!.!;..6!:.!:.i!!.M.a.!;! Flat [ii!>.b..i:.!;:.!>.t. 

Tl'll li! AC I.I !=i lll'llli! t !•! tlllldl ]\' i:l I1 !•!.!> ("Oil'! t:. Ill I ]'l ii! i:l ppulf C)i*: 1 Hill i:l I:.*:' I. y 9 0 ]'l II! CI I: <:l T t':'. •• 

(;!;! 0 ai. t:; r e s) ci :E' o p e n w a !:.e:i: / in nidi 1:1111 tici I;: i tat  ( N US 1';>U 'I ]i , 'lEti .i ,•;, 
includes l:he satuary f rom T a r k i L  n I-I i l l IRoisicl Bridge south to the 
Cogg B «,h a 11 !•! t re e. t. EJr.i. dge , a in cl t he n s o u th a g i-n :n n to t h ii! i» s'!:.u .n :r y 
cons I:, ruction I., 50 G mi-! bars ( 4  , 9 !"> E) I l i - s e l : ) south ol: thi-s I - 1 9 ! i  > Rocii:! 
!:! i" i d i;i B „ Th i. :=i 1 a 11. e r a r i = s a o I: cl 1=1 e-pin r wa t: i = s i" wa:;: ui &i: d 1:1 :=; :i 1 WH -1:, i d o 
i:x:io::i t .i. r\g i-n re a by mai ny \n iai I:.*: :r t: ow I. 'i/h i oh w. r e o t: h i:s r\tr i :=; i-s n ci I:.*- d <\\ !=; 
f ihedl ii. n<:| wi l : .h i .n the p r inc ipa  l s i - t u t i l  y i in i s i i i ( I !  . P, I !  . C , ve t !la rid s i\ and 
li!) n o rt h o I1: Co qgv :•! h -si 11. Si. I: r 1-1 e. t: IE! r i d c| K>. . li!a :=: y r ci i-icl <;i c: t::e :i;;;; I: o t he; 
ma rg in  s ol: l:.hni e i i - tua r  y inade i I: po s si, 11:: :i e. for o r n . i t :ho:i oq ist-i , to 
c: o mi p 1 !•! t Hi I. y c i - snsu- : thii;; habitat dur i nq -ii s i=! i i ' i - - r a 1 h o u  r s u r v i - s y  , 
S i.i TV ey !•: 'UMi: f I-; c:Q rid i,:i.c: t i-sd i:i t:. M i:i if i on i=i t i. d :ii I. ii. I: a g (•! ii. i.i s i TI g b i no c u 1 a r;;. 
a I'll cl ,!! Cl x t e. 11;- :•; c: ope s , l\ 1  L b .i rdl s u x, i n g th i;:; l:t afo 1.1a I: ',«c; if e i"«: c c rde cl,, 

bi.it licit those I:!l  j f
r ing <;y iir i.t to reach other habitats- . . "[Jse11 

i IM:: .1. udedl r is s-.t i. ng, s^i :i.ram i. ng, c r i e e d i rug o n o r b!?. 1 o vi t:. he ;; 1.1 r f a c R 

o I: m uid c if \» i:i !:.€' r , a n cl •> 1. !•; o c:i ii! i:- :n .:i .1. I: iii nsd i n i;i .n b ove th 11;; ha 1:: i. ta t . 
T •> b 1. ii! :i-:i. t\ p n-i i;; e nt i-i n ninib e r •-. ol: i-!iin::ti specii-!!-. coi.inl:ei:l an ;•. i :>: i:lal:es 
i n f i l : h i  . n the simp! ing p e r i a till ( Fe b ruia :iry rEi8!:> - . i iepte imbi iM" 1 9 8 6 )  . In 
l a t  e i:.mnm e. r ( l i i e p te nib e. r 18 iiind 19, l i i ' J ih i i ) tw co-frip!!. i-iti" c( i>ni: ,usi i! i : . ol: 
the opiisri i»'a t e r /mud f L iii t habi ta t i t i i i s re i::cindi.ic:ted , cinni! i-it 1 ov t.i.di-i 

i:i nd on ii! .it t h ii. g h t ide, Th iss t i.til :> I. i:-ai n i;i e. w •& i\, i-i t:. ms-i :•: .i nun in ( I : u 11 
m e a n ) d u f l n  g th i i s survi isy , Th  e l a rge  r n u m b e  r af each b i r  d spsc l i i s s -
I: :if a in t li I-; I: \» a cen s u s e s a i: e re p a rt e til i in Ta b 1 B ii - :i ' I  . 
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G e n e r a l l y  , w a t ei r f owl and gul 1 numbers d e ::: t: e a ;; e d l i ron i I: he 

h : i i ; j h le^el s;, re- corded in February w h i l e :;;h.oreb i. ;:-ds increased i. n 

spr i. ni:| . N u m b e  r si o it: •» 1 1 Ibiri ,-- iecreas'.ed H r a r  n a high o I: : i49- , 

i : i i ' ' 7 / ' I  O h e c t a r e s o if 1.00 ac r e,:- I can I!!!; F e b r u a r y l l ' - H - t i l . I:. ::i A L o w of 

7 8 -I- ( '.} 'I: -I- / 4 a tie c ta r e'-i or 10 0 a c re s;, ) on 1 a , 1. 9 S e pt: einb e r 1. iJ ii 6 . 

I'i a ter fowl in u tubers;, were lower In m i d -September t : h a n :i.n w:t n t & i: , 

!=; i.:n c e b ::• e e d i.i'i i;j w a I:. e r ::' :> v 1 a r e I: :; v a v\ d m-3 n / m i.<:| T ;H n t :;; a :f r i v c; 

1. al:.er . LaLii- ::-um:Tii:!r gu ! l l i - i wen;; pr!-!=;ent i. n h i L i j j h e t: I'l'iiinbei",-: than 

the :;;pi:i. nq a v;- rage „ l:)u.t i.ieini! w e l l . be!.cw w i n t e t : n u m b e r - - (Tab;.!" 

!! •• 1 '-[ } . Trie , : - , k jo i: ' i»b i. n:l:=: a r i l w i s d i n i : ! b:.r:l,-: p i: e s;. •• n t were mcs !:. ly 

in i <;i i:1 -a. n t: :;. . Mf u in b e r :; c: l: ;i; |;:i e c: i &. s :•: e •:: a T d e :1 i: e m.;i :. n e d ::i i. in .i. 1 a r 

U ' l r o u t n l t o u t , T h i i s j is- a com pa ra t : i. V E - 1. y l:\ i. :;i li d e n - - i . t i ' of va1::ei:- b L r d s 

H e r l:.b(=! li<--^i l i l n q l a n d reg i . on at:, t h e se - d - s t : e s = i , A c t i v e £e*;;d.i. n q w;:i!i 

noted H e r mo -it ;:; p ei'C j. e- :;; w i t h i  n th.e cont u n n i. nated. - - t udy -i i:ea ( i .  e , 

t:h.i.s vas not i n e T C i l y .a i r eos - t f ' o t : l:i i t: ::l • = , wh.i. '::l 'i  f : e - d el s -evhere- ) . Ttie 

Pebr . iar / d e ^ n s i. l:y ol: :r;r'; ]:i i t: d s/ :l- Ci hectan"!-; ( 1 . 0 0 ucre i : : ; ) i . s - . h i t : |hei : 

I: n a n b i r  d den:-- L t i e s t:ecor:led in e . i l ihei : 1 s tudy ol: E:ope li i i-ach sH.te-i 

:': o r t:h e. \- a .[. I:, in a i:-:-> I'i i:i nc3 &d q e.  l -i a b i ':: -it s , 

\ \ c e n s - u s conduet i i rd in S - i e s p t e - ' i i i b e i : oi': !. 9 i s f i at : the Pap ' i - ] l i « = a c h , 

Ii! u :•, :;, a r d :;; B •; ;/• ::; :i. t: i» i" & :: ::< r d s-'d i: .:i ::• I:w<fi?. r :•; pec. i. e •; a.ncl n u i:til::i e r ;; o i: 

i nd iv idua l . : ; ; t h - a n the A c u s h n e t e. s;.t u a ry i i l e p t : ember su rvey ( T a b l e 

!j ••• I. !|i i . T h i . '•• w a s p t : o b « : i b l . y due to the. s - i n a l l e - t : ove ra l l , - i r e i j . 

.i. n v o .1. v e d , c:1 o m p a r a i:. :i v e 1 y 1.i. in i. t e d KI ud I: 1. 1-1 1: ,;• , ;-i n d in o r e in a r :. n e 

aspect ::i I: '::hii: :; Ti o i: e lit tni . s :;. :i. t:e. G u i . 1. s were obs'!:'t:vi»d roosi:. i;m:| , 

:=; omni :mi. g r a n t tra.n::;.ii!!nt shere- 'blrds H e e d i . n q on the mud f l a t s ; . , and 

loons an i d i.i :::'•;:;; d i v i n  g e f H s h ::> i: i;; , 

'T ]•] 1 :;; h a b i. t: a t i s d o m i n a t e d b » t: h e s;, a 1 t in a f :;; h g r a s :;, e :;; , 

D u f i n  q w i n t e  r is rid e a r ly s ; p r i n g ,  , s a l t n i a r s h h a d t h e l e w e s - t 

bl rd-d ie-ns- t t:y o I: t :he ttiree;: ' h i a b i t a t . - j obs;. -srved , Salt m a r s h al -;e 

e :<: h. i b 1 1: e d a 1. c w :; p <?.<:: i. e. i; d i v e r •• ity , :;; i in .i. 1 a r to t h at o i' t h e o p e n 



'n a 1 6-! i: / in udl 1: .1. a I:. h a b 1 1: ill: , 'I?w a i-; a 1 1: ma r ;;; he :;: we r e c ci in pa r ed ', 

1,, i ' k C U i - i h r n i r t  : R i v e  r E , P . I . CI, Vi1 e t 1 a nd B. T r a n c-; e c t ,:•::! on 

F :i qi u r e :i - 9 „ 

2, Fa pi;; Be inch ( E u ;; ;: a rd n; I3ay) i E. I!'.. I , C, Vire !:. 1 a n cl I:!. T r a n ; - eel:.;; 
;];!!:! „ FiS on I 1 1 <;| u re :i -9 , 

I n us ac \'\ :;> a 1 1: ma :r :;i 111 a 1. , 0 0 Cl ran;; t e v: ( :i , 3 :j :i I: e et } I: r a n ;; 1 1: 1 i n e 

'li a iii e -lit: a III 1 1 ill [l El'd 0 I'l <:l CI OlTlp i:ll !l, :: b (I! :il I! L IV|| , the I: C .:! I'l !:. 1 1 b'E: 3. 1'ICf 1. I'l I'. \H 0 

•; i» c: I:, i on i= i a t: t: h e P o pe Itie a ::'h ;• i. t:. e;1 , Be l:. we e n 8 -1 ,•! Ap .r .i 1 1 0 8 !:> , e. :i c h 

I:. I:MI n ;i; 1 1 W : i i ; ; :;,inrvey i;sd. 1.0 t :i ran:si: u ! ! i . i r i i ; i t r ie \< a r i ,:i b 1 E; - :;; I:, r i p ceruvu!:! 

in i=! t: l'i ocl ( 1:1 in !. i-i n 1. 9 7 1 i , I) i ,•• t: :i n c € •-, t: c: e. a c. h c: e.  tj i ;;i t: r <;i t i o n 1*1 1;; r e 

:i:' e c: o i" i:l i;; til ;:i t 9 0 u I:, ci t ]'i e t T a n s i I: i.:i s-i i. in ;:| v: ;i fi t:f c; f i n cl <;; r s , >. 

cl (is !:.<;; c: t:: :i <::'in cil i. ;;; l:.a n c: K>. v<\\ i=; e !=i I: .11 l:i 1 i :;; h &d I: o i:' e <:i c: 111 b i r d <.->pe. c: :i e !•; , I:K; y c: nd 

w h i c  h .:i c | r e =  . lit f - s i : 1 than 5% d r o  p . i  n :ie t e :::t i. 1:1 n s - i a ; ; n cit i;; cl , T1'!(;!!;;e 

i n f 1e c: t .ion point:.,:- on the p 1 c t l:.e cl d i. s tance c:ui"v (•!•:, i \ i e=' 1:1;; thEJTi used 

t:O ill:: t (=! mi 1 I'l i:! ,:l S- .plSiC 1 1" !:i d l = i I'l :!• II. t y '.:< p«-i C 1 I! LC to t'J"l 1=! Ill i:l b 1 1 ,:l t , t l l T l i ;  : C t' 

y' e a r , •> ri ci b i ir i •; p « • > c i <;; •; cl e t e c t a b 1 1. i. t:.y , T s-s i" t: i. tci i: i. ;i 1 ;;. o ncj -a .n cl 

0 t: ]•] e r pi;; r 11n e n t ob s«- :r'/ al: i. o ni1;- i«i e=i in;; i: e t:: ::i r cl ed !=! tn p.fi r a l:.e 1. y t: o i: e f i n e 

the method ( F r ;n .11 :;: r e; l:i 1981) . 

'I? < i ib I E:' :i •• 1. iii prs- ' i i i i^nt:! :! :n n cl .i M i  . til ua I. spec i. i;i:;i cleti:-: i. tn;;:1;; !:cr bc:tt\ 

i:- i:i !l t ma n?> h t rn n !» e.ct s?, , ]•: e. ;::o it: d s o t: b i r cl B t: 1. y i n q c v& i: t h EV Ih .-i b .i t .a t , 

b 1.1 't: n o t c b s e r v e cil u t. i. 1 i. i1: :n n cf i. t: , w t?. r s;; till i. ;• c: .n r cla till :f r c m 1:. h (?. 

:i in .:i !l 'V •; i i-i , The Ma n n •• I'lh 1 1 11 !-i j i ' LF •• t. e :• t or W i. 1 cc xon t w o •• i;; in im'p 1. ci l:.E?!:jt:: 

( ,:: o k a 1 a nd R ::>h 1. :IE: 1. 9 6 9 I w i-s i:1*? 1.1 '•; i» <:l t o t e. ;;. t: t,h i;; nn.;i 1. 1 h y p o t: h i;> «.-, i. ;;; 

that thie I: wo B cMiip 1 e s c a in e f r o  m p o p u l a t i o n  s hav i. nc| the s"n n.1 

cl (•> ]') ;;: 1 1: y cl :i -it :r i bi.i t:. i c n , IM'i::i :;, i cj n i I: i. c:',;i n t cl .i. f I: i;; r en c: e w a :;. cl «;; te c: t ed 

b e t Vi e «• n k:.i. cd ;;; p e c i. e :;; cl i=s n i;; i. t i e :•• . i  n t:'h.e s tudy ancil l-'opi" Be.:ic:h. 

luarahea (  P <: 0 , 2 } , Th Li'teen ^.pecjics aincl a total bird density of, 

1 ;• . 2 b i. c ci s / 'i 0 1') ec I: a ire . ( 1 0  0 a c: r & :•; ) w i - ! r i = ! n o t e. d w i t h i  n the 

Acu&hm-s t s; , tudy ,;; i. ti;; , F i 1. 1: •=• f n i;;pi;;c:.ii;;!;i iind a tot:.,:! 1. b i r  d d e n ;;, 1 1 y 

oi! 1 i! , £ l:i i rd !=! / '1 0 l'iei::t;:ii:i;;!;i ( l l ^ C i acri;:;;) w  e in;; n c:i t: e cl w i t  h L i t t h  e P op &o 

I:! :',:ic:h :;i.i t: • . Sony Spar row w ; j . ; t:hi;; mo '.it a b u n d a n  t bird at both i E i a l ' t : 

in a I"!-! h e ::, u n ci i;; i q I'l t s-.pi-io 1 1» is: we T i=! f::i"iiiu[K>n to both ••! . t e - - . H i = s n c i = i , the 

i - ia l t Taar:;.h. at: the - i tudy c - ; . i t : e i - ihciVKjid no sn;jri i. l: ic:ant ell 1: l:i;irenc:e . i  n 



Ti- ib l  e 3-15, Pop e III < ; > a i:: h M <:n i: s h - O p e  n W i i t n s r / i n u  d 1:11. art:. .: i.-in 

CCi I'l i5il.ll1:! C!!:! 1 <:l t IS K! I.I IllltHI!! T ( S I:! p I:.*J llll:ie:i:'- 19 It! 6 ) , 

Common Loon 2 

Wh Ltis- ' ......ii.nc|[iii:i:l '.-icoti-si:' 1. 

Le Hi!-; I! i" Y i i s  l low! KI:J!-: :i 

Lain i:|h ing Gul  l 6 

|;(i:nic|-l:ii.l.l.i:!d Gu l 1 ........ 1.., 

13 1? EC I E !:! 



T A EIIL i! :; •• 16 , s t\ i. THAR !i i[...B [ jij) j:jnil iri.T .i ! • : ; ,  _ i,; iff,/.;; o i\ \\'u\r. .t: DRD'E: i>
iE,iii]"i'r"s?i!'Tî i:i''lTtAN?i!i:i:i::i:!; 

 W.IR i. we 

!![:ui:hri(!l: S t u d  y Arei i 

,1'i.imi- rl.ean 111ai:l<. Tlucli :i. <\ GrtMii:, 'El lun Hei:i:m D, !> 

iLrtK: r i.ciii'i Keiii:t o 1. o, :i Ancif! r 1 c a n ll.lai::k Due: I: 0, i!( 

'K :i. !l I i:l E: i! r I), 6 D. ii 

G r e  u t EM Y(-'l.l<:i.'lej;si D. 9 Ainu e;: .1 c an K i - : ; , I: ]• i: .1 1 . 1. 

I'louin i.fij! lilo»i! i ) . :i .1 , i( 

T r e  e i!'i.ii.l I o'« o, :i 

i'uiiii(!:i: i c a  n i!!rcui i . ; ' Ri.i[)|!-bi.l.li:(i Gul.I D. I! 

/uini!!:: 1 :iiin Flo bin Herring; Gull. il ,.!i 

i!.:iiManniih !:!p-i:"i:ow I). 6 Gr( ! ,31 : B1. ;i i: k-'b n c l*.ed Cuil. 1 D . ;; 

Mourn I.TI j| l)d\'e 
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a V I an p o p u l a t i o n s - . at t tl 1 S \'. 1T[| l-E ' O I! y e a  r W h e  n C1 OTTI p 'A ]" ed W 1 1: 1'l 

:•; i.  m i I. ar h a b i t a  t (-it the Fope l i ieach salt m a r s h . 

.:: p e t:: :i. e s d i '\r e r s;. i t. y w a :; o EI 1. c: in 1 a t eel u:-s i. rig t. he iiih a n non - We i. n e i: , 

i .nde i<: for. both the e sI: u a ry and Pope Beach sal t una r s h e i E i , Spec L e s s 

cl i v i:s ro i. t y ( 1-1 ) f o r l:.h IE; ss,t 1.1 til y :ss i. I:.*- w a & 3 , 1 511 c o m pa r ed w 1 1: h :i , 2 ;•  E l 

for the Pcipe Beach sl l :e, Equ :i t: <:i l:i i I. i. \::\> ( I | W - I E S G . I J i i i ' l l icr the 

sl:.ui:ly i f i i t i i ! co-mpi:ir«-(:l w . i t i  h i : i . l i ; !  6 fo r t:h<- Fcipi- ; ]:ie:ic:h s-, i t i - s  , Beth 

::l i M in r !•; 1 1: ;(
|r <:i rid us t;|\j i. !:.,-> 1:3 i. 1 1 1: y 1111 1=! ;j I E - 1.1 if s- in IE; n t: IE; ,;• 1.1 t:[<je ;E; t:. |-j .i.cfl-n 1. y I E ; i. HIi 1.,;i i:-

b.i i"i:l cioii imnin i.t Jhi- IE: . 

B i i: cl cl IE; n x i t y :i n S <:• p t: in m b e. Y: a 1. o n g t: :r .:i n IE: 1 1: S !:! l:.'h if o ui;j li t: h K 

^ c u •: h. n e I:. Ei. i M t.- v: s - i a L  t tii ii r s hi ( •• e-.e F i. gu 1:1-! :!-':i) W E - L - - li i cj |-i e i" thian 

ob ::.e irv eel i  n t l - ic ; s-, p r .i n g ( T ; i b l  e :i •• 1 (• } t and m u c  h hi. i g h &. i" t Irian 

observed in tfui: i« i i n t: e r I T EJ l::i 1. e 11 •• 1." ) , Th i. s;. i. n t:1 r IE; n •• e in n u in b e i: I E ; 

was '.[ i }; e '.[ y c lue tci l:.]ni! a b u n i a n c f E 1 of E M E s e d i E i iincl i nv e i: t IE; b i: a t e food 

. in the t:a 1. 1, ,[li f lock: ol! BCM- IE; t ;ri: 1. .i ings st'eire obsir!ir\Hr>d t: or aging :i n 

':-l"Mi! iliJiUyi.LO:;!. p and t w e l v  e .1. auic jh i m:| q u l L  s ' i / iEire obss i sE ' i rved h o v e - r i.m:j 

and f e'i»d.i nc'i over the p a irt .i. u. 1 1. y I: I. coded :;:i:ilt in ;n it: IE; hi at h i.gh t i d e  . 

A qr 6?at:e.i" nu m.be r cf species and .i. nd i. v i cl u a 1 s were rec cried in 

1. al:.e •• u mine r ill:. t :he IPcpe1 Eineiic:1]'! n i i i i : i : > h l:.h<:in in e a r l y spr i. nq , ]:: ii rt .1. y 

due to gi.il Is t e ed i ng on M'n-s i - j a l l : mars l i at high t ide ("ruble 

!!•••!' ') , The in IN. o f ! species was s inn i. '.[ u i: to I: he s p t: i. IK} data except 

that sonci •: par re W E wiE-re not observed. A m e r L L n wai- observed 

dur: i m:| I: he ,:• IE; |:i te nube T - s u r v e y . Her 1 in are m o r e c o m m o  n a;; coast: a I. 

m i c| r E H n t s i. n I: .EI 1 1 t ha n i n I: h e up T .i ncj , 

Two IE; x :ii mi |:i 1 e :•> c I: in ii in;; h ,' u p .1 •> n cl Kd cj IE; we r IE; ::'i:3 in pa r eel . 11! o I:in h ad 

s i g n i f i c a n t l  y higher bi. r:i pop u l a t loins than the i r a d j a c e n t - j a i l t : 

m a r i i i h e - : ( a p p r o x i m a t e l  y ;!0 t ime: ; q r iE -a t e i : I . These h alb i. t a t: s cover 

•it t r E H n s i i on ','., on IE; f r o m the l a n d w a r d edge ol! the ;;al t: in i a r< ; ,h to 

a ::l j o i.n i n c| u p 1 a rid o i: I: r e ;; h i » < i;s I:. 1 a rid ha b i. t: a t :;. , »> ;:,on f;; o I: :;: h i:pu I:: :;. 

and trees b o r d e  r the we t l and : : and a l s o e x t e - n d s in to t h o wet . I ;s rich;; 



pTin l:i 1 e 3 -17 , i'k v i ii n a b u rt cla n c: e Ill' ci i: i;; a II. t; in a i: ;•; 'hi l i a b :i I:. -A t a I:. I: fae 
i\ GUI in hi me-1 iiiunid Popi-i l i ieach •••!:. ucJy !»11 i-s !•., 

i!:lJiniiilJl!l̂ ^ 3iiQp!iL_Jlli:̂ ini!i_jiL^ 

11:!b rill i:l I"y ii' 'G! p t IHHTll:: I:! I" !:! Ii! p I: Hi II! b e I! 

il 'i!* B 5 191: Hi 19B 6 

Grea  t l i i l i . i i ; ! He - i ro  n •• - Ii 
G re-on-backed I l i - s ro  n •• I. 

Elacl; Duck - 4 

Fi e d - t a i l e  d i h i - N  k :i 
IPc i i r i f i i g i : i.ne F i i l c c  n :i. 
M i=i it-11 n ••• i 
Os p rev ••• 1 
Aini i i r ic . - in lite st n» I. - i 

L.:n.icjh:irii;i Cu 1.1. - 1',! 13 
Herring Gi.il I. - - I. 

Hoc); DOM in :i 

l i lelted Kinqf ishsi : •• - 1 
N ci rt I'll us r 11 F!l i elk «•• r •• 3 1 
T r i=Ni-i !:! Ill iii 1 1. CI it! - - 'il 

B I . I . L S - ! Jay - - "I 
Am eric: an Cn: i 2 •• ''.< 
n c :r \:.'he r n Me: c: l<: .1 TI i:| b :i i: cl - •• I. 
Cr r i-i y C',:i t: b .1 r cl - •• I. 
Bu rop ieo in ii l:i:ir 111111:1 ••• ! i>0 1. 
K01.1 !:l I:! F"i.nC]"] - " 1. 

,"«.;i v a n ma h J'Jp/1 inr-f)'« 

l;! fi'd - iif .i. nn:[i i= i d F> I. ii::: ll:.l:: i. rd :i 

To I: a I. il iricl iiv i.;:luu:i I.B 'I I! 

!i!pi='C i ii!!-i n i.i 111 be r \.< 



as t]iree/shn.;i b pen i n s 111. a B and IB Land i n , The transit location":. 

i « u s re.: 

1 1 , Acushne t S t u d y i 'lrea | li!. F . I , C . we ti a rid li!) , Transect SI:! 

Ci tl I:' .1 qi U r e :i  9 , 

2 , Pope B e a c h , B u i z z  a r d s Bay , S:it:.e ( l i l . P . I . C  . wetland ];1 and 

G) Transec t s IRI , 'RE cm F igu re :ii • • ' • ) . 

H e t h ci d :; , I:, i. :m .i.n q o i' f i. us 1. d wo r l<: ( ii •• 11 fi  , [»p r :i 1 1.0 El ':i ) , a n d 

a n a l y s e s '» i=! r«- in:lentica I. to those id en I:,i t:.i.ed above i.n the S i n I I : 

Marsh su b s E; c t .i on on t h EI s e twc 'I. „ 000 me t:e i:1 ( ) , :i :n feet) I: ri:in sects 

t: ]•] T ci I.;LI:J h ed q e h a b I. ta t: . Ta l:i 1 es :ii •• 1& a n d 3 •• 19 p res e tit: i.ndl i.v :Ld u a 1 
vs p e i:: .i. uss d e n 1:1 i. t: i. e i=: ,  I l o ;;: i. i:| n i. I: i.c di n t: d i. t: !: e r v. n <:: e w i:i i;; d<-\ t c; t::i: e d 

bet !•!!!! en b i r  d •; ];s i=! c:: i e s dens i. t le;;; in the studi* ' a n  d Popni- Bn-.:it:: h ecili:p;! 

h ab i. t -it :•; ( 0 .  9 •> P :> Ci ,':: ) , A 1. thouqh the st :udy s .rt:i-! cori t :<a i tied 

i;i 1 .i i:| l:i t:. 1.y m o i: e. b i. :r d i;; ( ;; l> 1 , 0 /' -! 1:1 t\ e c t a r &. '."< ( 1 0 d ,:i c i: € • : , ) c:i!: 2 '3 

spec i . i - ! & ) l :h i : in \:.h&. Pcpc. E i i = s a c : h !;;ite ( i! 1 'I. . f i / - ! 0 hi;;eta t.eii (1 .00 a c r ( = s - = . ) 

cf 1!6 <-,pe c i e :=; ) , Tvi!!ri l :y--four of tin;; a v i a  n n j p e c i (=!!•. obi-ii-sr^'d ^HSDE: 

t : ( I -corded n t : both ,is L t e - i i i . T lu i i i ; , the ma n i ih /up l u n  d cjdcje at the 

•study in i te shewed no :;. i cj n 1 I:i. c: an t d i. f f e r en c:e in bi. r:l p o pu 1. a 11cn s 

at thi . i : t.i.ime cf y e a r w'hen compared w i t  h :•: i .ni i 1.ar h a b i t i i t at the 

Pope E e a c h i in te . The b.m:l t: l l€n ' . -;  11: i.ii!!•. o I: e i t h e r edge h i i b i t i - i t were 

s : L I ; J n .i. f' i c: ii nt I. y g re a ten: (F •;: 0 , 0 0 1 ! ) t lvnn that oi! e i. i:.lher s i i a l t i n i i n i J h 

h ab 11a t:, 

!:! p ec i. us : ;» t:l :i M e r s i. t :i <K x i« e re c«-i !l t::in I.ii t:nj d u ;;i i n i;i t: h EH iMti >:i n no n ••• We i. n e. i: 

inde:i! I:or bo th the e:;;t:.aary" Taarsh / ' u ip l . i - ind edge c o m m u n i t  y and the 

Pop (is Be a oh i-i.i.te edge o cmiiiii u n 11 y , The e n: t:. i.:i a ry Triarsh/upl . and e d t j E - i 

c o m m u n Lt'y ei«'h i.bited ;a d i.vers.ity ( l - l ' i of ;i , 9G'6 :::o'iupared to the 

Po];3 us I:!*- (ii c:h •• 1.1 e. e d ge o f 4 . 15 6 , lilqu i. ta l:i i 1 11y I li!) w 11 •• 0 ii 1. :i 1: c r 

the £ • ' s i > I:, u : i r y iT id i r sh / ' i i p l . iitid edi:|iis compared to O . i - i S '  l fen: tKn: Po];3ii! 

Beach i - i . i l:e l E - d g e , T h e ; - u s da t a indicate I :hat the ma t : s lh /up la rn : l edqe 

c OMITI u n 11 i.trs;; i:i re h :i gh'.( y ;;: .i TI:I t !l. a r, 

Du i:-1 n i:| f ai 1. !l. ( i i ! e p I: i» mJb<i;i r I. i3 El 6) , .11 id i d e </ a t: i. e I: y o f I: .r u 11 : :;> ii nd 

i i i i i i ed iu prov i.de a bund an I: b i r d Food . The t i d a l :m<:ir!i .h/upl.and e d g E 
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1.. A c u i i h r i e l : !:l:ud_;; A re ; 

Amer:! i: - in Id:1 •;!. r e 1 0 , 4 'in-1 1. Icw-ruinped li'.j 

Ko c: k Do»!! ft . 9 Mori: h i s r t i C . i i rd in . i l (':>, ii 

Kourn l.ri|i; Dave 2 , 1:1 /line i : i i : mi 'In-'e !!p II, I! 

Down y l l o o d l p i i ' t i k er 0 , 8 l!':liel.d !i'|:i ii n: DII 3, 6 

!:ln I. r;; Woc i t l pi: >::V.Ki 0 , 1 j !i iii MM [i n i> i li [i p AT r a \<> D , ;r 
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i;jr ay I'M:] iii r if e 1 s ( .::.C:.:LI:I .inn;; !;:.!;i.i;.!rLL.Lll![i.!:!.!l!.tJ[i ,1 r '-ii'i cpipc'suia | D.id.el.p.j;i.L..H. 
 i:: I"1IsMJilllLiULLiiUlii! I anc:' =!l n '- <• ' ll! ''" (|i r <n  '• P "' '• ' n '̂  I I.iiL!!!.L:!Lil. !li.t.J;;..i:.!i!.!i:J::L!;i I '" '- r!"' 

ifi-i corded, 

T hi !•! Ac LI s Ih n e t IR :i v Kr h i qh s a 1 1 in a rs h wa :•; do m :i. n a t; o. d b;,' 1 c u' 

s-.h r 1.1 b i' m n. i:1:-! h i-i I. ::l e;i i: | .;i n d h K i:±: a ce c i.i :-. ( !-.ip i. l<: K\ q i" •> :;; 1=1 , l:i 1 -i c: k cj c -i •; !•: , 

i=. :> 1 1 Tni=ii:ii::ll'::i'i( cj mi i=i ii. ) !<'« i:| c; I: .:i t .ion , W.i. l:.h i. n t hi 1:1 c o v e  r t ypni i:.:i'bbit 

( ;î !..!:.!i!.ii..L<i!.[il.U.ii. .!!..!:.[i!.!i!i.Ei!.iLG.!:!.i:>) , i«l(.unl<: ( M !!!];!.tLi:.!»..L!i !!!.!l:Ii'!tLi:.!i:..Ui. I ®c,\\t , •moadow 

v o Lii! or \\'h\ 1 1!!- liootifsd inoui-ii-! run1-:, .:in;:l c.l. ipp-sd ',' i!sq<» t a t: i. 1:1 ni wt!si:i:i 

ob&iiirvs-'d . M i.i.fiie :n:)i.ii!:i wl'i i. l:.e •• footi'id iiiici!! wr&. tr^ppi-sd liuri. tiq l:.hi!i 

i!!ai"Iy i:pr.i.m;j ol: :i'!!8!:> ( iii»ct icn 4 . G  ) , An cw  l pel 1. cl:. :::ont:> in t n<|| di 
!= l>; IL:I  i;': • : 1 :i|  '» ° 1|Tlim L1 ri l!:!..!:.!ii..!i.!ii*.Si.A:l.!ii  -I- 1 l" i!| i" f ^' '-I i'i i:' :| i'i Ei • ':' • I •  '"' li; *  n '"'  -  I- V -I- * 

I 1:' iiji.ire : i - 8 )  . No iiii:i inra.-i :i E;. or niiiiimraiii.i i-jLtjiri!!: in'(»fi!s o!::s«- rved in, the 

t i.t:l -1 1. f 1 ,;i t: :;i o if i:::oniiiion v:e e d i;: o v K i: l:.v p c . 

CITI, l:' iiHi::i .if i.i :> i: y I! i! , 1 9 ii :i a ];j i;s ife i:| if i n i!s i:'<:i I. t::on '« .11 i-i o b -i i-s inri!! d I: '.[ y i n tj 

t:i !<• !•! i:1 I:, h sh ,'»x: usi, h n (•> t:. 'R i M e i" i-i !=: t: u ,;i i: Y 'A n d s •« 1. 1 m.:! if ;;.b , F sit n-i i;i if i n i-\ 

1 .1 1. c:on:!i !J n;: r e <:: ogii ii. ;:, Kd •>!•: a .t' iJidm .r a 1 1. y E! n d -:i n i;i & ifi-- d Spec: Li-s!!, bv M'n!! 

[ J , ,:• , i:) i» [:i .:i if i:. m e n t: o f I: h e \'. n t o. r i. o r a n til u if K 1. 1 =i t: e d <:i :;; i-i t:. ii t:: o 

1:,; :n cl a n t j &. r e d b y I; h e M a s :•; a c hu :; «: t: I: >•, DiM i •• ;IL o n o 1: F i. :» l'i e t: i.v. •; in n d 

i'i .i 1 d I. .i. I: us , T h Hi t' :> I. o on va in <i n .i. nun in l:.u if us l:i .i ifd i n 1 1 s-. f i r :•! I:. M i n 1:: f-s if , 

lit Mas cl:i!:.«- rved maJk i.ncj sevi!!!:1 ;n 1. Lmii'iiicciiis!; liul c: h ss •; m !•• of gill. l.s and 

rook , doves::., A local orn.L t:holoi:| i !--t: had not: -Miiiisn thiiii :;:pec i. f::;; •» I: 

the site th i  s w inter. Tl'ie b.ii:d Mas. moat I. i'k.el. y an e.at'.l^ sp r i. nn:j 

mi i i:j i: u n I:. , T h i;s I'I iin :=; :;; ii c h i.i :;; us 1 1: :;; M ;;i t: i.i if :s 1. Hi;- .if i. I: .:i i:| i» F'lif og r 'A in hi u •; no 

t:i!icoi:'d ol! p e t: o. q i: i n e f. a I. c: c n :•! nci-rt: i.nq nie.iir thi-s A on :• l-i n et Rivesif 

(•• :;i t:. n.i.:i r y . 1 n a dd i t i o n , t: h s!ty a if us no t a *» a ifn- o f a n ji' :if a ifcs [> I. <:i n I: o if 

<-i n i. ma 1. S!.]p«!s i:: i v. :i: pc p u 1. a 1 1 c n ;=. or e. co 1. ocj i c: s-i 1 II. y •• i I;ITI :i I: i.;::,!i im t n a t. u. t: a 1 

c c in nniirii i. t i c- ::: :i n thi;; :;.t i.i ;1 y 1=1 if e a ( •• i=s i=! ,[» |:: pen d .i u: A ) . 



A lii.i.ng I. C! 'ii h a \"f !:Jl L I'l IVi! Cl h i f l i d l i  . I!] JC 11.1'KJ 0 V't:111 fiidq li i rll ' ld ii! :it 11 ]Tl,:l If <i,h 

hi in b i t: a t!,;,; F o l:i r u A it; y 2 2 „ ]l !>i ii !:> , p 1. us us iLqh I:. 1. us a •• t te r n :;. c: l:i !:.i;; trv s;;d. 

i' i !-i h .i riq on May 4 , 1 !W:i . i  n A c u •: l'i n e t: i;; i= i tin a ry vi. t h i  n tint; :;; t uidy s LI:.*; 

an;; wor th  y ol: c: omraii! n t, Both spec Lei;; an;; listed! a;;, of "nipec i. ill 

concern in th i - s ;;; l:..!i t K>. of Has- . ;;ac hui !•:!•! l:.t!ii 1*1 •> t u r u 1 Her i tag  e Pn:ig i: n m, 

D.iv ii-iion o I: F i.i-ihi-ir IIE;>x and I'l1 i. 1 d 1.1! :< ; ; , Fu i: t he t: s tudy of t :hi-! ;;;l:..;i11.1 <i 

o f 1. ii! a --.I: t B i: n i :n tin;; e •• 11.1 -s i:-y i,;; !-.\j i:j i;i e •; t: csd. 

: i  . :i ixLii ' i : i:wi", usii::;; oi:' THE:, Acui i iHNir E ; . i : v I I IR lii^'n.!!^;/!! AND WET'LAMD:;; 

Cu i" ir sis n t I. y , I:, hi;! AI::"I.;I •; hne  t l E i i v e - r i-i i i> 1: u a i: y i. :•; c I. o :• <:: cl I: a l:Jn;; 

I: a If; i ng ~>f. l:i:;]"i and s h &. 1.1.1: i. sh ( F i.::(1.1 r (?. : i - - ' I . O ) . I'l hi 1 e s-.uch a 

•m<:i <:i !•> u i: i:! n!! d u c o si; \:.l\& ]p f o b.:i I:: i 111y o if c: o i"i I:a in .1 n«:i n I:, s -^ i ipo ' - iu r i ! ! \:.o 1 <:i rep;; 

!:.«:(;r[ii(iitvt:!:i o I: I: Ini! pc pu 1 c-i 11 on , U'liis t: h i: <•; a I:, c: IE: iiixposun:! l l r o  m i. 111;; :;i -a 1 

I'l.-! rvs;! •;>!:!;; .i •;. :•;'!:: .i. 11. |:i I:M;; i;: i;s n t :  . l > h - <  « lil edl I: o rdl H-u 'hoi : 1 , i l oc i - i t e -d at: tlhn;; 

:;.ciu t: 111 & i: n «• 11 t:l o I: it: h f -s i;s si.t 1.1 a i:y , i.:;; a in a ;i c: ::• I: .i :;.h i. noj poj r t t h u t: I:MI n k ;• 

E ' : i i : ! i > t nat Lori .n . l . 1 \> i.n v>-\ L ine ; of cal :ch 1.andi;;i:l. C u r r e n t  : u;;.i;; ol! the;1 

1.1 p p i=! r (=! i= i I:. i.:i oi r y i. i;; p r i m a r i l  y n;;;;; I: i: i.;:: I:c; cl t:o be: a I:. .u i t ; i , r K ::: i: n; ii I:. :i. c: n , 

<:ind opi-sri iHp i scc i  . Tin;! p r o x i m i t  y ol: hum<:iri ac t i. v 11 y to u n c o rvt: r o 1 Led 

c o nt a in i n a n I:. :;; o u n:: i;s;;. a :ETi;; r i;. a oontimi.i nq t.h t: cs a I: to h i . i n i a  m w e  - 1. I: an;; , 

T h i - s us;;.1:1.1 a ry -aiid i:i!ii!L.oc L-rbisd wet I. andi ; ; o I: I: us i" mn c p p c r t u  n i.ty l:or 

' « i  . Jl cli I. i. f E;: ok:;;; e v:\> a I:, i a n, , <•: i:l U':::.:i t .i on <i 1 a n d ;;.c i.K nt i. I!' i o <•! nnii;; i:i'/ o i: : ; i  , -s n d 

t : l ' l l : ! ( i l l lKS'T) L t . I i:!!:i Of Opl i i l l f i p i l O i i  i 11'l UT ' I , : irE:' i: l W I'l 1C I'l I.!:. Ot I'l S:! I"<H L !:l 6:! t'l II. !|| 111 1',' 

d *• ( < • ii! .1 o p (i! d , Tl::i e;' hi a :•; ;; .;i c hi 1:1 •;. t-i I: t:;. M a I: \a i:1 •> 1 H «• i: i I: a cj i;s P rag r a ITU h ;i :•; 

JL ii sis n t i. N. (•> d i-i l;l a i r h i-n v i-s ni co t i i - i i i sn i i - i t i o  n ^inn;!-!, w h i c  h i. n c I u d  ̂ :• tliii; 

:• y c: a in o :n-i i-i t .n;s i;i t: W i - s t i l i j n d  , 1 oca had on t :hi :s i;; i:i s I: c; r n i-i Ldi-: ol: the 

e «11.1 a i:-y v L t h i  n the dis;"r;; Ltjnated "hot: spot:11 rn::n:th ol: the Coq q es ]i A .1 1 

!:. I: r ii! i;! I:, b ir i. t:lg«; ( •; i i> i;s .1 e 11 i;s ir f i"c in \\. S a nd ii> T ;;. •• i' I ora i. \vj/ I'l a •;,;; . M a I: u r a 1 

H i:s r 11 a q e F r <:: g i: a TII t c C . C oq;; \» e. 1 L / ,:; E i?. , i:l ii I :«»t : l ^ p r i 1. 11 •! , :i '•! a !"• , 

(!i pipii! nd i:»: i'O . 
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4 , o linocowcEiir^ATTON/iiiio^cajhifi.iLATioH OP PCIIIS AMI HET\\LS 
(Ci.ll, C:r,, Fb, .and ISn) IN THE AC'I.I SHN ET RIVER BIOTA


B :!l II p I 11'l C| Of three & B 1 Hi! G t II! d I'OOdl Gfa .H L I'l5:. that il re p l"i£! !=! BIT t 

w 11 h i in the IV:: i.i !•! In ne t R i v e r es 11.11> ry w a ;» con i:l uct us nil i.n ft p i:1 i .1. 1. :;i I! ":i 

and Marc:h 11.9!; ; ' , Collection methodic logy i,;; described i.n Section 

( J  , L  , A chain of c 1.11=: l:.od y and I. cig is heel: records;; ve:re kept I: or all 

51. pec i. nien'•-. co 1.1. ected , Sa imp 1a '•• were stored I:i: c z e n i.ml:.il. l:hey 

ooul.d be a n a l y s e  d for FCBs and Trie t: -A I a | C r  , C u , , IPl::, and "i! ']i | , The 

ana 1.yt ical methodo I. ogy in: p res 1=1 tit ed in liie.cti .on 1. lit and alii.o i.n 

ft ppe n d .i 11: l i l , 

P C E si. is:1 n t e :if t hi o t e it1 r e s I:, r i •> 1 e n v i. i: o n ui e ri t:. p i: i in a 111y K\ i=; 

p i:i i:11:, i c: 1.11;»t o - n :ii !•; o<:: i .:i t: iisd rna 11 e. v:, Ihni i-i (is p it i: t: .i. cm I. a!:.«iu ai T 1-1 d i-s p o:-: i. l:.e d 

cm v i » g « - l:.a t i. on iiiiinid b ec c in e a v a 11. a b 1 m l:c l:.ln;i l E o c t i l c h i i i  n tlii:cuqh 

i TI cj e i:i t. i. o n l:i y l'i e i:'l:> i v o res . I! n l:.h e a c|ii a t i. c: is iw :i r <:i rime n t:, h ci w e v <;; i", 

PCE uptiiili.e i.!-. p r i m a r i l  y du i i s to din-scl: i ibi i iorpt lon by o i: i:| a n i !•; m •• 

I:, li r o 1.1 i:j h c j i l l  . no. m.b r,:i n K i=. i i ind other expensed t i. !•, ; - u e  f car ! : i : c rn the 

fOOCl C I'l i:ll 1 TI \l i i:l L I'KJiE:!:! t ion ( I'll=! il'll e if 1 iH El2 'l , !:! pei" i. C!' .:, t ha t t ii l! . i» I.I p 

iind si: ore. i:i contain in an I:, faster l:han they can & 11111 i. n -n t e Lt a re 

"b loci c cmnui "I -s t: c r &" , If the c: o rvl: .:i ni i n a n t: in: ni torcsd i  n <- i p a r t i c u l a  r 

L o c a t i o  n ( 1 , Q , , f a t t  y I: 1 ,•; !•. u «• , 1 inie r , e t c  . ) 1: hen " b i o 

(.: o nc e n t r ;i t i. o n'1' oc c:u Y: &, " IE! .i omioi i:j n 11: i. d-i t i. o n" .1:; t I'l*;; .i nc ir us •&;; i-i i ]'i 

c c n ce n t r a t: n. o n o I: A p a rt i. t:: u 1. a r c o n I: a in .1 na n t w i t'h i n o r <:| a n i n: in B ',«i. I: h 

i n c r e a n i i . ncj or b nnhei : t: r o ph i c 1 csvo-1 . !•: i  n i ::>od c h i s i n i : : . Ttni' me ii. t: 

1 l i k e l  y mean- - c f human o x ]:: o s-. u r us to PC:!:!-;. lE'ronii the ^cun ihno- t R i v o  r 

£:• •; t u ii i:")i w o u L  d occur through the i . nqen : t i cn ol: c o n t a n r i i n a t E - ' d t 'oods:, 

( e., g , , !•;he L 1 1 : i sIn or wi te r l : cwl ) , 01: contcict w i t  h contarainaLed 

i-ioi 1. , The samp Ling procedni'ire to d e t: e rim i n e e v. i :r.t ing ccntam i.n-iint 

!l e -ire 1. n: M 11 h i. n t h r ee I: c od c h a i tin: ci f t: h e e n: I:, ma r y i n; ie n: c r i bo d i n 

!ii e t:: I: i c n ' 1 , 1, 

,':• t u til i e n; on the uptaks? :»nd aooiimu] iirt: ion ol: heavy metailsr , by 

ITU:! !f i;.li v i-sge t ii 11 o n i n d .i. ca t i-s t h ii t ',' ege t ii 11 c n p.l. i-n yn- a in a j c i: i:-o 1 i=! .1 n 

r e t e n t ii. o n o I: v a r i. c u •• in e ta 1. !•: i n c: 1 u d .i. rig c: •» d in .i. urn, co];: p e. r, ill «i 1-1 i:l,, 

•taanc| anese i, n icke l , iron and ,;:, inc (I'll, rude m 1E377, GanibreLl et al.,, 



l i J i i O  , Chan et i l l  . l'!l 8!?.,, S i m p s o  n et a I. , \.BK'.\, Taylo  r and Crow tiller 

I. 9 II1 :i , Mi-i x .i.mum i.ipt.a k is o I: IKS t a 1 :•• .i.n a bo'ins<:| rouncl t \. s SMIis s o I: ma if ;;.h 

pi a n !:.!S a pp a re n t:: 11 y occ'i.i if s;. dint: i. ng t h is g row .i. ng i;; Hia son, p if i t:i r t: o 1:. he 

p i:1 od i.i i:: t: i. on a I: p is a !k. a I:: o v e q r o ui 11 til 'b i. a in a s s , i:> 1.1 :i: i rig t he d o mi i-i n t: 

,;; is a s o in , ll'ieav y urns t ii 11-; ii •"<•• not 11: a n s 1 c o ate d bi-iclf: to the roots arid 

rh i ;>; crrae i s  , bu  t pen-tain In tins :ste;m and L i s a  f p a r t s  , !»l:.u d i is •;, h a v  e 

d &. m o in i i> 1: r a I:.es d c o r if is1a 11o in ;;. bis twe i« n irniiii t >\ 1 c: o rvt: i:i in :i -n.:i t .i. ci n i. n t h m 

'.i.oi.l.-sed i.inenit: mate.rial and the uip!:..:• ke of va r . ious  H nucsta I.!K l::y tnai :shi 

v<&q i;i t: ii I:, i c: n , T ;:i y 1. o if a in <il C'r owlv. r ( 1':' !:>!! } i-ihoiM i-sd t Ii -i t l:.h ci 'p<;i 11 e inn !•; 

of :nic! t i:ii 1 (C  u , M i  , l i l n  , I ' l n , and FIi;i I i.ipl:.ak*:! b'y emi i s rgen  t ','ege t u t ion 

w e r  e :i- iinilar , l-loot !•. :aho'(/ed higher o o n c i-s n t r .;i 1: i o n i - i t h a  n this 

rh  i ;:omiss:i and i-i b ov is i;i round par I:. :s w h i L i  s Y o u n  g leal: t i i - i i iM. i  e :•• h owiE! d 

.1.1:1 w is i" c o n c.e n t:. r a It: i ci n !•; 11:\ -i n t 'h is o 1 d is r It: .i. s=; ;MI i s  , G i= i in.b i"i« 1.1 el: a 1. 

I 1!;»[!() I d JSlMi-r in :i-riis d that p h i i - i - s Lachis in ica  l pa r iiitus t is i" •-. C i s . g  . , l i l l i , p I K  , 

i:i nd !i; i-ii 11n 1!:. y} p 1 a'/ a ma ji o r i: c !1 e i in t: h is;: a v a i 1 a I:: .i. 111: y ci f met a 1:;, l:.o 

!:ii:Ll I:. Ill :11'1!:! I'l plant!:! i i l l ' ld Mlii lt thlSi l i  B f:i I! I! IS Ct S !:i l"l Dill I. d be COH!?. .i.d<:: f l S d 1 Tl 

'.-\ is 1 e c: t: i in, q E - > n ',' :i. r o n 111 is in t a 1.1 y i;; a u in d d i. s;. ;p o !=; .n !1 in <:• t:. ]-i o d <;, f o i: 

c: a n l:..n in i. n a t: is d -MS d .i. iiic'i-i 11=; . 

IB i i"i t: a v 11: h 1 n t h if tse I: c: cnl cti ii i inn-; i> i e r<i- !•; i:i mjp I. is til to his I. p a ••, ,i; is s = i •:, 

t h i  s pot isn't: ia'1 I: or b Locon oentr at i cn /  b ioaccu m i l l a t .Lor  i o:E' Pi"]:!;;, and 

]•] is in v y m. is trii.1:;; ( C u  , Cr , Pb and !Ln)i in organ Lsm,-- that fss«-d In the;1 

1.1 p p es if I 'L o i.i;;; l -i in is 1: R i M is :if I: i d a 1 w e. 11. a nd:;; . IFi i. ng •• l:i i. 1 1«; d gu I. 1.;;; '(/is if e 

c o 1. 1 is t:: t: € d A 1. o n q w i I:, h ;;; e '.[ is c:: t: <•• d f o o d i. t e in:;: ( B . i:| . in u:;; ;; e 1 •;. , 

a in p h i p o ::l ;; , a n d g a i;, t r o p o d •;. I . 01: h is r m a ;j o r I: o o til : ; ; o f t h es 
r i. n t:[ - b i 1. !l ei::l gu I. .1 not i;i ;ii nri p !l ecil ;iis a part of tlhi:;; istudy i rn.: 1-i.:i d is : 

I: i. i;;h , ,;i in p hi 11:: i -a n:;; , i nn;-is::: t:,;; , wo mi:-., and g ri,:i b;;;; thisy a l.sr.o ;; <:: a v c; :n q e 

(i:)is d r -J a I: .11 n cl R ud i:;; 1.9 i! f: , l>! a i" I: i n es I:. ;i 1. ,  1B ':! 1 I , R i n i:j - Ib i 1 1. is cl g u. I. I.;;; 

ID f is is d in is iir open beachiss  , niU'i f l a t s - i ,  , i ind harbor.:- -s ind w i n t e s  r r i ' i -aif 

,;;a 1.1: 'water . 

I'l h ii. t is •• f o o t is cl mien: and s; , i i ; ;visra I of their 1 i k is 1 y liood;; wesn  s 

• s l i i i o oo 1. lesetisd along the is a;; t is r in oho ins ol! the i.ippi--r e ;;,t u in ry . 

T h t;: til i es t o f t h & wh i t es -:(' o o t if : d in o ui;;; e. i;; v <•: r y v <e; r s=; a t: i. 1. <•: .;i n d 

re 1:1. is o t;;. th is lociiil ava i. 1-ib i. 1 i t: y of food. i\ri i in a 1 foods i rue: .1. uidi;; 

1.:! i" <:| es 1 n •;. is c t:. s ,, ;;; n a i. 1 s , o es in I: .i. p es d K: s , :s in til ;; m a 11 a in o u ri t •;. c I: 



c a r i: i o n , F 1. a n 1: lt: o o d i;; 1 in c 1 u d i;s !=; i;s ed ;\\, I: r 1.111: u , a i:: ::> 1:11 ! = >  , t: & in cl i;> r 

i;i r ii: <« rt p 1 :i n I: s;. , .11 rid r cc i t i - i or I: ub « • [ : • • • I ' D ^ G  r aa I: :! rid R u d i  . ;i ' l i ! ! i ! i : i , 

M a r t i  n et a I .  . 1 '•( !:> 1 ji , Win i i:: e •• f.oot:i;!d nii::i-! :u:ii! mast a b an d a rvt: w . i l : h i  . n 

t h us 1.1 p 1 a n d l:i o rcl us r o I: I: h i;> i;; a 11 m a •:•'•• h a rid a r<i! a ;=: 1:1 f t: lie \-><:\ 1.1:, ma r;;; 111 

:• h it1 nit) i ma r s;.h e 1. cle i: , DI.I r i n q I ow t i. tie , h owe v us i f , , til us y ma y K nt: i;s r 

t: 1'! in 1 c: w !•> i" if ea c: h £••:;: o I: •; a I.!:. in a i: :•: li &.s to f e < • » d , T tvi- «h i t e •• I: oo It: 1-1 d 

i raou ;-.(•!  i. I:. ! - ! e L l : m < : i  y be p in;- y e cl u p o  n by w i l  d p re- 'da Loin;; (  i , e  . , 

i".:i p l:.i::i i: !=;) o r by d ami;* i;.t i. c: p e t •• M i It: h .i n t he '/ i c i. n .i. t: v i:> I: t li«- us:;; t:1.1 a ry , 

IB I. (!i c: K d 1.1 c: Ik; ; ; i ind t w  o of trunr pctes' lnt.i •> 1 i:oc:i:;, n ' e r i i ! col 1. i ;>Gt : i ! : : : l 

i:il u -f .i. nqi t h B 1 a t e. w i.n t: e r o I: 1.9 f! 7 , lit 1. A c Ik. cl1.1 c:k.,!: a r e. a <;i a m« d uo: !k , 

:s n d i. f co n t :a m i. n •> t: i;id '« i. l:.!ri li: c: [Ji- j o i:1 mi;; t u 1. !=: , p o s;.e ,:i pc: t e nt i. :s I i" :i.;;; ]<: 

l:.o l i i imi in • ; v La !:.]•]m.i.i" c ian i - i i . impt . i .oT) . li!l.:n::l<: duc:k!;. :u"e k n o w  n l:c b r e - ^  d 

i  n b r-i c: k .h: h cua r i;i tn;; !=i arid w i n t e  r i - i xc lu i ; ; nn;: l.y . i n opinn in :i i::;; h e; s o t: 

I:, tin: :::o.-i!;;!:. and n. n l:.e r .i o r , Thi-sl i:1 r n a j o i  r ]Eoc:ds; . .i no: I. i.id < ; j : in a 1 Hi :;.!:.:•; (a 
coastal i - i t i i p l . i ; s ) j !;;i.i.b]]nii=!rqii!it:l u cp.i -s it: i.::: p 1 ;:i n t s,, .:i .1. t;if ;i i=: , ac iorn!- ; , i - j i -sed!- ; 

o I: m a :r •; h p 1. a n \: s;. , i;> <:i 11 :n a if '."< h qi i" ;i s;> :=. s;; i;. , c:: i" n i;i t:. < i c: i;s a n::; , w o if in ! = ;  , 

•A m p h i b i a n i=, and f i - i b e - - ( Di;iC!i:-aa:E' i- ind R a d L s ; ; 191-U:, W a  r t i  n s- i t : al . 

I. i j t ' : : 11 , Tli i= i <:: u'o food i. t:. Km:;; •; a HI p 1. i-sd M i;s i"H: i" i b I:; i;sd in 1.1 iMi: i;s !i s;> <i ncl if.e .:i 

I. us 1:1:1.1 o e.. 

4 , :i i i i i i iMPLi:! c c: i. LI C:T i ci MI 

l  , I .  , 1 Muji.iij.cLl :: !:U.n.;;i.::JLi:.lJ.!!Lcl.Jlyll 

To cle t:e nulne, the bi, aaccuimu 1. at Lou of FCBs in. the iitusse. 1, 

r .i. n g - b i. 1.i e cl1 q u I. 1 I: o o cl c: h a i. n , t w < • n t y v: i b b i;s::! in u :;.:;. e .1 ;=i '« K v: & 

co I. !l KC t: i;s(i an A p r i l  . I.  : J , I . 9 E 1 1 : ) f r o  m e- ieb ai: I: i. ve •;, it: .:i 11c n s:. ( 1 - < I A | on 

I: h. e Hi; :> •;. I:, s:11" n •;, h. o i:- e - 1 1 .11 n s;: c I: t:. h i -> u. p p e r A ::• a s;. hi n i;s t: [;; .1 v a i:1 ti1 :• I: u :s i" y 

( F1 i. :;i LI i: e 4 - 1 )  . P:t i;!:>c:h s t a t i o n  , rau !•;!;.«• 1.1;: w€t:e collected u t: f and cm 
poi.nl:.-: .:i I onq .;i ' I1:: i iu ;s t : i ;>]f t: r .11 n ;n=! t:: I: ( I. ac«:it. i-sd I.-!! m e t: e r <•< b c s l c  w lt:rn=! 

s . 1 i - : . : iwai :c l 1 L H I . I I: ol: i;ml.i: . ma r i;i h cc rdc j r a;-!;; j and p.I :i\ced  i n cp.iai:t i;i 1 ..i;;; ::i 

• j a f ! : i . Tll 'e:!:>(:! Ci p<: CI i .m»:i I'l S:. W 6: f II! 11" :i D '.:> pC f t lii'dl b.:l C! 1C ta t l"l.l!i 1. i:l b Oil li C C! , 

arid o n i;;-h :i 1. £: or' t :h i ; s triui-i!; .*- 1.:;; c: o 1 1. i = s c t: e d f r o  m < ; j a i : : K ;; t a 11o n | .i , o; . 

:i C) | vdisre .i JTinn e d i a t e I. y f ro i -n - sn IE or any add i t . ion a 1 :ini:tly!:ii:!!;. m-ieded 



i.n tli ifs i! u I: u r if! ( i ; : ,g,, h.hf,it:o.loi:| Lea 1.) , WhaLs; Met w  e i i;i Ii I:, ::,]hii!.l. 1 

I. & ri<:j t iit, :•; h o 1 1 \H i;> .i.i;jfh t: , ,;i ncll mtf; iai I:. w i;> I:. wifi i. glh -It: v<» r i;> mi;: a:; u r ifsd ci n t. h e 

r if! in a i in i n q iraiuiiisiie I. ii! , Win;;: iii e 1. !-,hif!!l lifi wiiirii! !i;oi:i.nbb<ed ::: 1 n; a n o  f an y 

debit: i •;> bHi I:ore vii; ighi ng . Shns.1.1 length v - i s - . in i;; a •; i.:i r e d dii l:h a 

cal ipiisr |0,( ] ! : i in.i. 1 1i. met if! if) , and iranii a I: :i: wi fsnf  : p ] - n e e  d on I: i 11: o if pa ]:: if!r 

I: ci i:- \:.\H a m i n 1.11:. ex b i=s f o r i;i w us i q h .i nq . T en iiui:f> i;: ii! 1 ;: f re in <;: a c: l'\ o f t: h sis 

I: iv IE- •• I:: a I:, i. o n :•! w i;s r i;s ra K\ a \\, ui r i;; t:l I: o r a I:: 1:11 a I. o If 1:11:1:, y inn •• •• e 1 ii. 

mi I-! ii iiiin r (fid. l'i i.I:.]') i. n ea c: hi •; t: in I:, i o n,, t: h e :inii: a ts o I:' f i M ci miiii s;.e 1. s w?. r & 

];:coli:!i:l to licnii I: w  o rn--1:: .1 i c: i-i !:.«• i-i a nip I. i-s •; I: or ,;i n •> 1. y:;, :L i-i f 1:1:1111 i»(:L:::h of 

t: h e. t: .i.'u'di in t:. 11: i. o n,i:, T hm- p oo 1 e d ran.i i;i si.e I. in (=!.:> t: :=; we i K t he n f i: o:;, e n I: o i:-

!.,:iter iiina l.yi;, .n;; , 

R11. nc[ •• b i. .1 1if; cl qu 1.1 ;• al:;;o Hoed on s n •> i I.i-i and aniiph 11. pod if! . 

:::>!!:. main;, h f - t i - j . i  l (Jife.J.JJlliyJi. b.i.liliLOJiAtiLii. I '<f>'-ift c o I1 <;; c bii el only at 

,ii t a I:, i. o n ' I  , !l!:LL;!.!!U;:.!:Ui. i-!» :> i f>m a 1. 1. ( up to 1 ii mm .in 1 engthu 

pi.i I.monate ;;, nai. 1 i;s•«ti;sin by l:i. i;>h, b i.rdhi;, andl --mii'll maiiutia 1.iii . Thifs 

•i n a 1 1.:-. v if; r e ::: o u. n t: e d , w e; i. q h ifs cl w& t  , A n d If r o z iff n f o if 1 u. I:, e. r 

:ii n ;i 1 y iii i. iii . Th if! fi in p l'i i ]:: od Q.r!;;.!l!;!.ii.t..L:'i. !![.!;;.i..!:..!s.li.ll. •' •= <i b'1-11 nda n t i n t: h iis 
a il:: u p p si! r i[! c: u :; l"i. n e t 'R i M e r i;; :;: t u a i: Y • Q.:r..!i>.!:!.!i!.!idi..iL:!. '•''»1[''» <•'•'•::i -I -I-'-!::''"'»i:'

;i tat.Loins 1.-5 (Fiqure 4-1 ) prim.<ariLy iindei: al,g;i. 1. mat: a or v it; a c: k, in 

I: hi c; low •:.<•! 1.1 in ii r if l'i , An av& r t-icj i» ol: t: ]'i i. r t: y - i» i x !̂ .LO.|]i!ll.!!i.t.t.;L w s - n f  s 

t::o 1.1. iiscl: iii d u t: if! a oh o .IE' I: h < f s f i \> K •; t: a 11 o n i\>, '.-> t: c if e-sd i. n ::[ 1A ii! ::> M i. 'A 1 • ;  , 

traniii port ei.il to tilliii '.[ in b o r :rt: o I:-Y on ices, , and f r c:; s-n p eru:l i ncj 1. d l:.i;; r 

iina 1. ;(
r si. i :i!. 

T if; n r i. n g •• b i. 1 1 if! d q u I. 1 iii wif! i: K. c o 1. 1«; c: t K d b Y I1! 'A n a in if: t: L! i. f cl 

0 b ii; if! it: v a t o r y o n I. 'ii i>i, p r i. 1 I.i!i 51 'ii , S I: a t. sis a nd Ife; cl i;s r :i 1. cc I 1 c c: t. .i nq 

p e rra i. t •• wei:ii; obta.i nifscl i.n idvuinoe of th.h; w o r  k :ind t:he uiiie o If a 

if i. f iii a i: ;rrt | a h o t:gu n) Wii-f. cl iiia reel wi. t.lti the poLLce- du: ],:: a r t: in if; n t::;; ol: 

A;:: ui-j l'i ne1 It: , IEr .;i .i i: h a '/e in , a nd N if: w E ifsd I! o rd . R .i nq - b i 1. I ed q n1 1. iii o :rh i. b11 

iii it: i:1 c n q ;;• i t e. t: e n a c: i t:. y n n d :;; iii 1. ci c m, i. f if! v Bif , I! e e d A t: n if; a r b Y 

iii ;i n 11 a i"Y 1 :iind:l: 11.1. s aiii do h o r i: i. nq :ju 11. !f> and q riff at l::!l ick-backtfd 

t:[ii 1 I. i;; , Th 1.1 iii,, 1: h (is 1 i k c; 1 n. h oocl o 1: n. nge ;=: t .1 on o I: PC'E iii I: r oim ;;; ::nii r o cs •; 

otl'Uiif l:hi:m t:yp:n::a;i Hood ohai.ii.f- in it:he A cm iii hrmii t R i. vv. r i f s s f , l:uary .i •; 

iii irn a 1. 1 . iJ p e >.: .11 rti s f s n if; '•/ e; i:h e p 1. a c <•>. d o n .1 t:: (f! i.:i p o n c o 1 Le c: t: i o n a n d 

t r a in •• po r t cs cl t: o t: h e I. A h c: r A t a v. y M h <f! .f iii t:. h i;s b i r d s w e i: e :•: if- •« e d , 



•Mil.,. 

3>L. S •[,;:,. t: on -1A ( ; : r :.;y t::u:;; se 1.s ) 

liiirt;:. on. ''> Auto ;;,;•. 1'v;ii i:ri;; 
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.ul.!. i-itreet. [Sridi^; "f ""••" 

li'.unt e 19 !i - i7 :::::: 11,' 
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"i 

1. !<?:: f. i. o n, S til I: ion u in Her1:. !:ipo 
i.i:;; li n ii; t. P. i •'/ in i:' [[,.;; t u,;i r v , ,H a s ;> .'.i c: 



F i <:|i.i I"*!- 4 -1 , Co '.\. I't: c:I:: :i on '.11: a I:, i o n '.•• i n Ho t: '.!po t:: Ar e a •• I.I ppe r 

Ac: 1.1 shirt i-s I:. If l .i. v& :t: Es 11.1 ai i:py , lM[i:i !=! Ei.;i c: h ui EM-; t: t s» 



Hie <:l !:> Hi l l ' l l i d , id'Sf 1 i:|he d , i:ind I: h I!! V L !f.C I!! If :i pi1 (:! :f Hi IfVe d L H '10'ii It' t:i IHll i:ll 1 d Ci ill ji'd II! 

I: 'ci it: pi:)!:; i-i i b I. e 1: 1.1 l:.u r e a na I. y K, i n: , lil re a i f ; I:, in u •; c .1 e a nd i;; ulbc: 1.1 l:..:i n o on :;; 

f a I:, f ' T a c t: i o n \i M t?. r H: in < f s p a r a t: n; cl , i f : t: o r 1:1 cl .i. n p i" B - c .1. HS a n Hicl ::[ 1 a s i;; 

con t 'A i mi; r •;. a nd .f i"o:z: & n f o v: I u 1: HI if a n a 1 y -• -i = = • 

The col. 'I vet i. ::m cl1 id h 1 1 if ! - 1: c:1:1 l:.e cl n i o L i i f i i f  ! liood Via; ; ; concent : nil: eel 

<i I:, t:h if! up I.ti tic! ••• ma .r i;i h b o rd Hi if <« h e n« th Hi 11 1 c:e. \» 1:1 re t:. i".:i p pusi'd , 0 n i! 9 

t\ p \: ii. I. 1 9 8 !: , ;a t: S-i t: ,;i 11 o n ;•, !! ,;i n t:l <) ;, ba y l:i(-> i: r y I M.s!:.t.!:.Q::!. » P • ) , ^ '•'• v it' ''^ = = , 

h o f :=i Hi - b i: 1 1;- i" t: r 1.1 n. I: ;•: ( !:!.!!!..i:.:!:.!:!.x. !» p . I , i" d s» f=! , b 1 •> ::: k < ; j i:r ii s-. :• i:. h c: o I:. :: , 

.i. n & HI <::: t::  n j r o if t: h o p I:, us if ii , H e;' tii .i p t i;s if c:i , C o 11 i:s 1:1 p t: 1:1 r ,n } , i. i=; c p c: cl •; , .:i n i:l 

m i. 1. 1. ipeclii!!:. MKCK col 1 Hii:: l:.<-: cl - ind ;•• t o n;i t:l en i c i = s in ; !™ounc( : ! i:| .1 :i •; i;; 

j :1 1"!:J . I Hi:' !=i ill.1 1 ITl<:l If !:.h il.rt.il i. 1 W il !:. CO 1 I. (:!C't: l:!tl I! .f Cl 111 !:! \\.3 t \.O fl ' i  . Till Hi 

niiTtilbHiif of r .pHioin iHin! : in i - s - i i c h ii; iiTti]:: I in \ , 'Hiire cci.int:e::l ( except b -\ y b &. r: i: y 

I'lnu. i t i - i ) , !-. :ii in p 1 e \\tet we i.ght tie t HI rni i. n ed , - i i n d l:l'n:i • ; ( : i i i n i p l i = i ! = i i ! r o ; ! i « n  . 

On 19 .-ind 20 , [ ipi" i 1. , I. < i i !•!':!, ; i t O f i :iir)i:ip"tri!ip!;i ^ H i r  e i :Mint : loml .y i l a i c l 

out : |:i r :i nn.ii r: 1 1. y on the si . -Mii l : . i - i i d i - i c: IE' tin-: Aci.iS:.hm=!l:. R i v i - s i : 1 us s-.1: u ii ry in 

!•! I:. •> t: i. o n •• 1 •• ii :i 1. o rug I:h HI :; i= i '.[ t m -a i: i;> Ii u p 1 a n d 1:: o rd e if o It: g r "± :: =; a n cl 

i=: h ru ha i=; ( ::; &e 'T n I:: .1 &. <\ •• II. ll:'o:if IITIC: if e. d<-- 1a i I. | , C f t he i-i i=s ,, 11 :i 2 t if api-i 

i-i us i:-e b a 1 1: ind id 1 1: h a m .1. \\:t 1.1 r«- o I: o<-\ t me .-i !l a rid pn; 1-1 mi t bu I:, t: i» if , a nd ii Cl 

w.i.l:.h. b H i H i f hotd::n;j!!i , T r:a p '.•; wer.e cheoki-sd M'lns I: o 1 1 c id i n i;i d - iy , and 

c: ill p t: u r ed nnco vnsrs: pi. i:iit::ed in 4-oun::!*: qL-i ! • > • - , ; j . : i r i = i  . The mic i i ! i d e i : H i 

t r :5 fii:J |:i o rt: i-sd b i s c h l:o the 1 -sb i:>n i. ce, i n f i x e d  , < : ind t : .h i»i . r w hoi. us body 

wi-s . igh t D-i cot: deud , Cine f em.:i .1. e rnoui-ie i t ' rc in !i! t :ii t i. o n 'I was d i. ;;, :MI: c !:. E- cl 

t: c d if! t: i f ; r in i :n Hi i. it: :•> u f I: i. c: i Hi n t:. <:p.i :> in t \. 1: 11. i-s s o t' a d i po !=: e t: .i •; i;> 1.1 1\\ id e n-: 

]:: r e •; Hi n t:. i  n -in i. nd. i v id i . i i i l moii . ime for PCB -s in a i l yx\. !•; . Thif i ad n. p o :• Hi 

w e I:, w e i g h  t i- ia:- . on l .y Cl . \l i ; i r : > m  , d in i n !•; u I: I: .i c i if! n I:, a mount : . f ' : : i r PCEi 

(ii n i:i 1. •]> ••> i i\, , T h i f ; r if! it: o if cs , \*< h 1:1 .1 if! u n i m a .[ i = i w ef i" B I: ro ;; K n f. o i: I. a t Hi r 

h o mo<:| if! n i ;: ;:i I:, i c: n , 

A 1 .-I t: if! w i. ni I: H; if i-i ii:n;i]::i .1. i tic| ::i I: I: h if! i f i e •> 1 H; 1 1 uo H; , .f .i bl:: i-sd in u i f i :=; i:s 1 :;; •• 

b I iii i:: ]•; d u c k . I: cod c h f i i  n \\ia>tt conducl : i : id . i n M a r c h  , :i. •} J:! 7 , , : • < • ! a !l.eit:t : i . i i : : 'Hi 
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; > 4 - i ; > O 1. VJ'h i . tn-i -Footiii::! Me 1.1 !=. £:• M 
L t ma n:ih 1:5 n-is 

on, iiiiiii",:;]'i about 
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V'iiti L t:: e -1: oo ted M i c:i;s ,'iiil: n ii. S i. rig 1. e 
'i: n tili\- i i:l u -s I .1. . 'ii 

'Mouse Pood Bay berry l:'i"u i. t,;;, Stn If:?. ,:,i , 4 ,i,l „ !i. i ;  > 
Mouse Food ftcorn?;, Stn ||2 il , 8 o 
I'l o u ;;,e Food 13 l ack Grass; ; Stn If 4 lii, <E! 0. 7 



Table 4-:i I , , , c o n t i n u e d  ! , l>! e l:.a 1. iEi in Plan!:, and A nun ill 'I! u;.:; u e <\, 

Kie i. a 1. II 'I::1 I'll H.;!:.!;..!,.!.;!!!!.!?;.:!:!;?!! c HI r om i u ini.. opper LIE! iil.CH <: int:: 
| CIO 1. 1 l:!Ct IE!(i ;• n , ;::: March I'-niri i( :i 11 ui: [/q 'i,ret we iqhrt •) 

EI lac);
B La elk.

 Duck 
 [luck 

(l::re 
( 1. i. v 

:i !Ei 1:. iiiuiu i:: 1 e
,r)l 

| •'• CI
ci

 , I! 
. ;i 

"ii . '1 
i! , :i 

«TI 

oil 
, B 
i 7 

9 , 
il ':: 

Mussel
'Mini IE: IE; el
M\:i :Ei IE: e 1
t'llll.EEIEiel

Mil '••' !•; IE; ][

 Meat 
 Meat 
 M e u t: 

 I'll IE! :il t: 

H IE; a t: 

,ii It:n 
ii t: n 
iii 1: in 
!3 1: n 
Sl:.n 

II •!..!>„ 
Ill lit 
11 2 A 
il 2 13 
;ljl ;|A 

« . 4 
o . ::'. 
CI , 4 

0 , il 

0 i'l 

i! , 1 1 
'i . :i 
<l , i! 
,| ' F 

"Ii , Cli 

ill 
1 
:i 
i. 
i. 

, 1. 
. 'ii 
, 7 
, i! 
, i! 

11 
i:; 
1. 9 

11. 1. 

1 i'i 

Mussel Meal: iii tn i :i B C) , 2 2 , i! CI , " 1 3 

M U !:. :• IE! 1 Mdi ill 1:. !i! t:. in !• >i ,'i ci , :i il , ii •: L , 0 il il 

Ml UiEi •:,<•! 1. Meat 

Nui:ii:i6 1. Meat 
MUiEilEiell. Heat: 

!:! t. n 
,iitn 
,ii t: n 

,||i '1 B 
II "'."' 
IfliiB 

CI , I! 
o , :i 
;j , :;» 

!' i 'J 

il , 1 
'1 . CI 

•: (1 
•: 0 
•:, 0 

, iil 
, '9 
. 9 

ill !i 

lil 

ivi-:a

KIM
!:! iE! :!l.

 1'et tiico 

'[leLtui'iip1 

 1L.IE! tt 1.1 C EE1 

': . 1- n 
ii'i t: n 
lii 1:. n 

l'| 11.  1 
n-;! 
Ii1 1 i 
liHi-l. 

'! i:i 
:i . 9 
:i o 

:M , ci 
2 6 , 0 
;i :;: , o 

"r •]
t » .) 

Li: 
2 1. 
11. 7 

. a 
, 0 
. 0 
. 1 

,:,., 

1 1 0 

a ci 

!•! i:ia II ii:i 1:. I' u c: e Stn itf i! •• •" "'i . '! 1 8 , 0 9 •I |) C] 

Ii! IE! il

,:i (E'i i:l

 l.ilE! t iMl C iE! 

 l.,e 1. 1.1.11C IE! 

iii t: n 
iiitn 

1:i •• I 
113-2 

4 . ;;
it , 'i 

;> 1:1 , o 
il E! , 0 

ill 7 
I 1 

, 0 
, CI 

'1 i! 

'.I i! 

liiea Let LUGO o t n lit 4 •• 1 ;i . :,i 2 '' , 0 12 , CI '1 iii 
ii i:: ill L«: 1 1 UC IE! :• t: n Mil -I. i , i. ii , 2 '} "i 

i: i-n 2 ;i , i | N" 0 4 lii 
<;; t: n ill1::-] '1 . 6 1. 0 , ' 1 1.0 , C) il lil 

Cine b l a c k duels, sHI in p 1 & ana 

•i -1 :i




R;LQg.:::.!;!iJJ:.e:d .lu


The average PC IE! con cent rat. ion of ft rod or I I !4 lit and i:<"!:4 in 

ribbed in a s s e 1 1-1 I 1 '!> ft ':i siii-rmpl.es) was. l i t H . ' i  i and 10,6 ug/g ( p p i n ) , 

respect ive 1 y ,, w i t  h I:. lie h ighes t : concen ' t ra t ioins .lit s tat ion 4a, 

Thin! c o n c e n t r a t i o n of ft rod or l i H i i ' l in the snail sample wa,;; 3 , ;  ! 

ppirn, and in the -imp hi pod sample ;!9,0 ppirii, O n l y Ar oc 1 or !.;;!:• 4 ',«as 

detected in the g u l l iniui •• c 1e and ta t s a m p l e s , Its average 

cc in c en t r i s t ion in ring -hi 1 1. ed g u l  l musc le and I: at ;;.a nip lei-- wai;; 

1. :i „ 9 B ui.g/ q and 1 5 :i , 6 7 ui g /' g , r e & j:i us c 1 1 ve 1 y , !h< ; - ; ; e r R ' S u i l l:.:-i 

i-jucjitjest tha t bio'imagina li.i.oat Lori of PCI:!;;, may tie talk ing place w i t h i n 

1: 1'! i=i nun!- in e 1 - r i n i:| - b 1 1. 1 ed g 1.1 1 1 I: ood c ha i n . 

'Itie i!i'«'i;; r i:iu::|[<;: Pi::ii! con cent r a t i o n o!:" Aroclor i;!54 L n a l l m c n j E - i i i 

I: cod:-. I indi.idini;i tl'n-i ! - ,ni : i . i . l ) w f s i - j l , , i ! l . 'ag/g . ft rod or L l i t i i i ' l and 

12412 l i i i V f i i l i - i i n t.i'Mi;;. c|i:-e;i-;n shooti;; ol: b 1. a c'k. ci;i;ass and in up Land 

a c. o r n s w e :if e l:> i-s .1. c \ti i:l e t ii- c 1 1 o n 1e v &. 1 !» , 0 n 1 y A r oc 1. o r 1 2 !:> <l i» a;:. 

d i= : t ( : i ( : : l : . iE ic l in t h i - s mou.--.*" h o ' t i i o q i i i n u t m . T1"M;: a v e I:MU;I e concent rations c:t 

PC'Ei I: or 'ii'h o 1 e TOO 1.1 SB (Aroc lo r :i .!!5i4) sample:-! w - s i - j l i t i i  , \\ '.\ ug/q, but 

ran<:p»d l:ro:m 5. :i tt:i ' i i i i i . D 1.1 :j/ i;j , The highes-it ccnce.nt ra t ion o t: 

ft roc I. or i:iti!til | ! :> i ( : . 0 ui;j/<||) w a s l:ro;ni a ;; a in pie conta:i in ing ::ml.y <-\ 

s i n g l e - i m o u - ^ e v h i l c  s the re in a in ing t h n s e :•• a :m p 1 e s c o n t a i n e d <:i 
c ompos i t e of t h r e  e to s i x m o u s e s pec i mem:;; . Local i ;:ed I! a ad 

h a b i t s ( i , e  , , pro|::o t: t i on ol! a n i m a . l . mat ter ea ten) w i t h . i  n the 

h a b i t a t  s o I: the four :;; i-mip 1. 1;; Location!-: may have :i n I: .1. u e no e d FCB 

upt i ih . i ; - !:iy the in Lee. Aroclor !.;?'.> 4 L e v e l i - i w . i t h L  n a l l o I: the mouse- ' 

hci inocjenate;! i;; iintip I. e s were higher than c o n ta nn .i. n -it i. o n level , : - of the 

:n:i o u s e :(' o o d '•; a in p I. e s . T h n; & B '.r: G s u 1 1;: '•;. a !l. ?;; o s u g gi e !•; t. t h -s t 

b iomaqni I: . Lea t ion of PCIils may be taking place-; w i t h i n this food 

eha in , 

PCE concen t r a t i ons ob--erve:id w i t h i  n the :--ea le t tuce i=; a in pl .es 

4 -1 '•[ 



I a'li'iis r a cje -= 1, '! I) i.i c|/'g | w.r is a p p rox :i ma t e I. y I: e n - fo I. d li i i;i lie i: l:.h a n 

P C IE! c once n t r a t i. on K i:l e t £c t e ci i in 1;: h e t e ir r e in t r i a 1 s-' g e t a t .i. o n 

.:»n a ill. y;: is <:1 a & pof. e n I:, i a I in a uiu is I: <:i od, K IE! 1 e\i is !si o f Ai: 1:1 c: 1 o r 1 I! 4 lit 

airnd 12 54 present w i t h i  n the r ibbed in ii,--is el ^ampLeis a v is r si gi is (ill 1.1!. 7 

LI i::| / g a ri d B , '.\ lit u i;i / g , v: <s !•: p is c t i v is 1;,' , T l'i is h i. g h is 1-1 I:. F C E 

concent nation!?, were obtained f rom bill sick duck I:.i!•• i;:\\e where 5000 

I.IC|/ g O f il!ll II" DC I. CI I" 1 li !) 4 Wa!:! Cl«S IMSC \'..&'.l \u \. t'h L I'l t I'M!:! DIMS lial.l b'C'Ult i:l ll'IH-- C! 1.1 i> 

I! a t. !:i.:! lllllf) 1 K: ft I'll.:! 1 y i!, IS (S . Th !i! 1. IIIWHI: i: AI 0 C. I O T 1 2 !!P 'I I. lirii'il-: 1.!!! p'f C! «!,i:j n I;. 

'»' i. t Ifi i n j|t: ]-i f= ! r .i. fo b is d in ut \\ !•: is 11;: n. t if o n q 1 y ;•. 1.1 i;i q e i-i!:. t 'h -n t P C. B 

fo i ci in a c| n i. I: i c ;n I:. 11:» n i«?, ,ii 1«-, t:» oc c\t i" i:1 i in tj w 11:. hi i ni t h i'.-, I: oocl cln a :i in , 

l:ioi::!:i.i.lble i mi pac t !-i risi»ul.t.l inn:} I: if OBI Ltus FCB c: ci n La in.i. na 1;: lo ti to w is I: I. and 

0 rgdi n .i. i:.m!ii i •• i:li ! :Ci . i ! i i s ! . iE j i : l i  n l-lisct Lcm ! : i , 

4 , 3 , I! We;!;.!:!.!.!:: L!:L..!iE!.LiJi.!:i.!!§. 

R us !•; 1.1 :i. t ;•; o  f I:, his n u E - t a l •• ( C i :  , Cu , Pb , ,:ind ! i l n ) i-i n SL 1 y i-i 1» for 

I:, i s i n u i s i - i S i m p i l isii a i : is p i:1*- !=i is rib:: i:l In Ti:i b 1 e 4-li . Di-s tect sable I. isv«: I. s-i cil: 

isiach iiKsta 1. were p r is !•; is rut i. n eiich B a in p .1. e., Con cent r a I: ions, cil! 

iius La L i-i appitsa t: to be cam par able t b r cm <;i h cm t: l:.he i - j i i i inple i i i i»(i.l:.h s-,i:3inis 

exc:ep't:lcin!:>. E is 1 at i v is 1 y hi.g'h coin centra I:i o n - - c t' copper unc l ::, uric 
:ii/ere det.4-ct.isd .in this a'niphipod I Cu - 3 6 , C) ug/gr i! TT::  1'I C) ug/g) and 

•»n i:i .i. 1 I Ou::: li: i : > , 0 !.i<:| /g; IVtv- iii I I0 u <;i / q | i;: ii'mp I. »s •-,. T \\<K :»n<H .i 1 ':si:i in p 1 is a !l :»c 

contiii tied fo 1 ,:i t \.v® 1. y h Lcj'ti cone: en t r ia l : L o r i - ; ol: . lead i / i i . o u g / g j . Tins 

1 ti'M is 1 ill of ','., ATM:: d e!:.«: c t: isd .in the raui-icle iim:! I: ill:, pcr t ioni - i of the:' 

r Lng-bl 1 led g u l  l is ug g e s I:. t.h:rt: d L n  o may be concent: rated i  n l:at 

t i. s sin e , Subcuta tiei:iuj» I: at of l:he black, duck 'iiMii-i not anal fio.d f o  r 

mill: I:, al CD nee nt : nil:, ion i n , , h o w i s v e r  , muiuc le iancil l i v e  r t i. i - i&uc l i s v e l i - j 

'(/ is i" is b is !1 o i»i m i-i I:, a 1 c ci n c e n t r a 'I: i o n '.•> cil e t K c. I:, is d I: D r fo D I:, h t: h e •• is a 

1 e t:. t u c us- a n d r I b b e d in 1.1 is sj e II. s a imp 1 e;;, , A11: h o ugh thei-> <s d a t:. a cl o 

I n d I. c a l:.e. Lha t c e r La i n me t a 1 s 'may 'be se, 1, e c I; L v e 1 y cone e nt t: a Le d „ 

t h is v d c n o t & u y g is n; 1: t r a n i;i II:«: T v i t h i n l:.h is 1: h r ise. i;; is pa r a l:.e foe ::l 

ch a :i TI s or b i Dini- igni I: I cat i.on i-u-i do the PCE data , 



!>. 0 1SFFI3CT OF1 CONTAMINATION OM THE AaJEIiHET RIVER W1STI.AWIM3 

Concent nation 1 ev e 1 ;;; of FCB, and rae t: a 1 ' c: o ml: a in i na n I:. si, within 

!-!i-! d i men La of the Acus'hnet B,.ive,i: estuary and, 'the !:"cipe Beach „ 

Bu ii ;; anils Bay w & t 1 a n d i-i were d.i.scussedi previoui-ily I i»ee Section 

;i , 'i. , i> )i , in general 1. , the concent rat ion oil: heavy met a I a (Cr , Cu, 

Pb | a ndl !!i n ) a nd H'OBs-i :i n the su T [ ace mar. s Ill e ed ime n t.s { 0 ......31) c: m ) 
w a  s cireatesst in wetland A and the northern portion of wetland! ill 
I wet .hand communi t i.es-i 1. to 11 :i ) (Figure :i-3 and '["able!-: :!••':! and 
3 - 7 ) , Tll'i e i",!! ]•] g Ei! I: o r Cr i n th e nor t he :t: n ma r s-.h i-ied i. in e.nt a \f<-\ 1:1 1 4 

ppm to 2 I! 7 ppm ii indl I: or the -mori i! s-. o n t h n; r 1 y i n a r i - i h us ed :i.:nm»n t •; 

(we t l i - i nd commum I:. :i. »•!!•! 13 tea 2 'ii | 'I , ':» ppm to 116 p p m  , Copper 

rang i-sd f r o m 20 ppm to !:':)'/ ppm i.n thi-: n o rt h E-J rn wi - s t l . and j* , and f ,1:0111 

1<] ppm to ISO1:! ppm in the !>oi.ithnirn WE t land is . U-i-id rammed f r o  m 72 

ppm to <i:i!:i ppm in the. s'ur :t: acn; seciliracint,1-: ol: the northern estuary 
wet] andii-i sand fro in 14 ppm to 316 ppm in the si iouthern vnit'l -indir. , 
P in i - i l ly , !'.,ino in this northern w'etlands ram^iad firam 'i 9 ppm to 
1290 ppm wln l .e in the i;; out hern portion ol: wet Land B, z i n  o n:ingi;::il 
t ii" on 1€ ppm 1: o 2 !i» ii pp in , PCE n; eon o e nt r r± t i o n i-, i: i:i ngi;- i:l I: if ora 2 . 6 ppm 
to 1 liK) 0 ppm in the more n o r t h e r l  y areas- ; ol: the « - i : j t u a r y r and llrt:nn 

0 .  1 !:i •ppm Lo 6'i ppm in. the 'more z o 1.1 the r 1 y area;;; ol: i n a n - i h . 

PC: I!! contii i ininanl: . 1 eve Is* idn-nti I: Led w i t h i  n the wet Lands-j i-it the 
Po ipe Be uu:: h , Bu z \>.,a r d i-i Ei»ia y ;;; 1 1 c; r a ng i:i d II: i"orn n ncl e t: eo t:. a fo.Le 1:. ::i <! , 1 

ppm w h L l t s mel:. : i l . (Cr , Cu , Pl:i „ <:ind !iin) o o n t i a m i n i a n t 1 E?A/ e 1. i=i ' ((ere? 
B :im i .1. a i: to 1 in vei l ST. reported w i t h i  n the Ai^rushnet: R i v e  r estchriry 
si. e d i. me n t s; ( " . s - ' e S e c t i o  n :i , 1 , 6 i T a b i l  e !i -!!> ) . Imp Bets to the 
\rec|[iE:ti:ition i-md I ' i-iuna of the A GUI; h net: Fiver e s=. t: u in r> vetil f i n d s ; ; nii 

d i.!:;cui;i!:ied i. n t ]'i e f oil. low L ncj !->eel: ion:!, . 

!:< , 1 l:!l!'l:'Ei::T ON WETLAND VEGETATiL'CW 

Th E-sre is no v i s - , a ail evidence of eootoiiileity in the t idal 

we 11 a nd v eg et a 11 on o f th e \\c\i !•: h ne t R ive :ir E?. «-rit: u a ry , I n th e f'a il. ill 
of 1.9 B 61 the t: id ill iman-ihe,-- were covered by dense stands;, of tal.il. 
i;i r a,--i-i e i - i , , , many ol: which were i.n f l o w e r  , The1 on ly bare u i : e a ol:1 



ma Y: i\. h i - .edl inent w a  s apparen t Ij clue to d i s tu rbance I: ir oui the 

ope T lit. i o n o I: ii 'h eai v y con s I:. iru c: t :i on M e 'h :ii c1 1. e ne a r the1 am.!: o s a 1 v (!i tje 

y a r d  , The o n l  y observable dll: H e r e n o e was ; , an increased! p 1 <!i n I:. 

height: .-it the Aei.is'.hnet Paver Mil1:; tn.ii :r s h co impaired to the Bu s: :»; a i: cl s 

Bin y mat s h ( Ta b 1 e 3 •••1 :i | . "liti (?. gir ea t er st a t u ire w a B .1. .i. Ice 1. y du e t o 

the e'ni:t'.i.i:::hed 1 ev e 1 s of n.i. tiro gen .and phosphorus i.n the waiter":- of. 

the e s l:.u .a r y < A bund sari I:. SMI; a lettuce and I: .i. 1 a me n l:.oi.i s g iree n 5-, w is ire 

draped on the. t: i. d a 1 1: 1. a !:. '••» and banks cf the salt marsh . These 

g if ee irj a 1 g a e a :t- e. o I: ten a bund a rift: i. in e n r i c: h ed w :s.'l: e r i\ ..... 

Thiart-i are no v i sua l aigns t;il: sin-! as tl'iaL may be a result ol: 

l'ii i:; c:i v y me t: a 1 c: if PC'E t o i<:i c 1 1:. \f L n t li«i v ege t a I:, i c: n a 1, c c: nmiun 1. 1:, y , 'F'C B,-i 

:n n I:, hi-! m is r ;;, h i-.edi. in e n t :•; w i - s r u i not: , a;;; r n s i i i d i ly i:l e !:.«• c: t: ed i.n the 

w I-! t: 1. <n nd 'i' «:! i:} e t: •> I:. .1. c> n s=; iai in p 1 e i;: | T a b 1. e '! •••2 i , H ow e </ i = s :ir , B I. i=i '/ ;» 1: e cl 

1. (:!V«: 1. !ii CI f 111 II! l:..:l 1. !:! |" (!! I", Cll , Pb , i:l I'lll i! T'l | 1(1 C! I"*! d«;! t liSC t: Hid L I'l the !:. Ill 1. 1 

m a if i:.h 7 t-'.q e t a I: i o n I .....r a'b I. e 'I •• 3 ) , A 1=1 :i irn i. it a i:1 1=1 l:.u d y ( K i = s 1 1 y tut a 1, 

198:>) H o u n  d i -Hi i ' / e ca l I:. :i mil! !•; h:i.i:|hei: cnnci-mtri-itioni?! of: Hg , Pb, l i ini , 

Cu i Cd, and c:r i.n salt -marsh vegi-itatio-n grow:i:ng in con tarn i.nati?.d 

m a r i;; In e '.-> t. h a n i. n v e g e t .-« t :i o n 1: r o tin n e a i:b y eo n !:. ro :i. n r e a ;-. , T h t?. 

coinil:aiiunated s:>l.t m arches d.id not have a lowi-si" productivity l:.'han 

t l'i e i" c: n I:, i: c 1 ma if !.:,he !•• , Tl'i e ]:>o l:.e n t:. :i a I. a d ve r s e. e f !: c; o I:, s o I: -me t a 1 s 

i:e I ea-ii-id I ' rom man-in !i.ed i. me- n t s .i :» l:.he iiic!l:.al. onnchiiuisnt in salt 

•marsh c^rass 1. i l:.t e r ,, an .i ntotjra I. part: ol: the d e t: r i. I:, a 1. Hood web 

witht ln :aa.LL marahei- . . . . . 

• i . : ; : E r F I<:CT ON w [-IT LAND FALIN;* 

TliiE- Tficj !=; t n t:i i: t h e rrn -rnisa of rei;»n:l iimd !:,a l.t marsh ( w e t l a n  d A) 

Iliad no s.ign of: ribbi-ifi musn.el.s cr f iddl ier c-t a 'bH, and few mufl 

i;; n a :n I. i-i \\i e re p r® s e nt on t lie .a d ji i) c e n I:, t i. nila 1. f 1 a t s,. F :i d d 1 e ir c: if a l:i 

populat ions dire known to dec!, in is when exposed to pel. ychll. cr:i nated 

hydrocarbons I K ire l:i KS et al „ 1.97 - S ) . The •niaorobenUli i.o popuil at i.on 

:n TI l:.he «i:;; t u -j i: i. r\& bci I:, torn s ed i line n I:, a t t. h«; no irl: Ine if n imoi-i t por t .i on o f 

t. I'll is is s I:, in <i if y v a s do in .i. n a t e d b y I:, h is o p p o if t u n i s 11 c:: " po 11 u t .1 o n 

i.n diea tot:1", SJ î.eJb.Lcisji;!.;!.!;) be.Oji;d.L.!;;.!;:.L I  S [•!!;! l i H i i ? ) . II: is no I: known 

i* h a t f a c t o r | a ) a :t: e r e q u 1 a t:i n g t he d i s t r i. I:: ut i o n o 1: t h es e 



o r g a n i s m s *  , w i t h i  n t'he Ac i n ; ; hn & t ]R:nirer e s tuary , It may be -i 

in a t 'in r a 1 b io1 og .i. c a 1 p h e in o nn e no n cr a com Ib :i. n at i on o I: st ire s K e s 

i n t:: 1u d i. n g p ci s s i. b I. e IE; :«poii u r e 'to 1 ci w i-ia I. i. n :i 'I: y wa It: e ir,, n u t:.i: i. emit 

e n r i. i:: h line n I:, i, and su b 1e I:, h a 1 , toxic ef fec ts of heavy netaLii en: 
F c B!;: !=! h c!1.1.1: i sh a re re p o i:1: e d t o b e h L g'h 1 y Be n s i t L v e It: ci 1E: cB 

con tarn i n at i a n (H ea.v er 19 B 2 ) , 

This ii v .i a n c us n is u us d i.cl not r ev a a 1 a n  y decrease i  n b i rd 
d i v e r s .i. t y o if a b u n til a no e a I:. I:, h e Acu s»h n e t K :nir e r e ii.!:. u a r y « h e n 

co in pa red to a "'control111 site ( fo  r IJ'Clls on ly ) on liiuiuards Bay 
(i!! ii! c: It: i o n " i , ?.) „ H 1:1 w e v e n : , l:i i r d s a r e IE' e e d i. n <;i o n i:: o in ta in .i. na t edl 
cirga nn sins w.i thin the l\cushnet Elver esiaiary and accumu I. sat ing 

IPi::i:ls in tho . i r t :!«•!;; net;, (Section 4 . 0 )  . PCIH c:on<:: en! rat ions wei:e 
m u c  h l'i i (j ]'i e r w i t h i  n t'he b l u c  k due:1 If. t i. I -JSUIE: t han w i t h i  n the 

r i ng - b i 1L i-id e| u 11 t i •:»s ue s <amp L iisn Th is i a 1Lk e1y a f uin c 11 a n a £ 
t h u s dl i. f f i i i - ren t : f en;; d i. ng h ab i t s between the:i;e tvc i-rpecies i-n-i b l u c  k 

dm c k iii coninumfi! a greater propcn tion irf imol luiiias during 'the. win ts?r 

than nn<;i b 11.1edl ijiii 11. i - i , If'CiBii! dnsgraclw V it a in in D and estrogen in 
I;: i. r d s w h .i c: h re s u 11 is: i. n egg is h e 11-1 h i n n i nq a ndl r e p rod n c: t i v e 

impairment | Wea er 19ii;,! | . In .addition, PC 13 cantaminat Lon may 
re;;u!l. t in i iecondarj , ) Lnipact-- , to crqani i:.ini:i, i-iuch as PC B •• indue i-sd 
lirt re BS v h i c  h «n 1 ters t: he i-i n i mri-n 1 ''!=': phy!:. icil ogy and sub sequent: \.y 

i n c r iii a s o ;•. i t':; v u 1 n e r: a b i 1.11y t o p a i: a i;; 11:. e s , p a t. hc g e n s , a r 

p red a to rs . 

Cu :t" 'ir fi'in 11. y, thu;- r R i in 1 i 111 e sc i. R n \: i f \ c 111 o r HI t u ir (?. a v a 11. i:i I:) 1 R 

vhich c l i i i t a i l . t:hii! e I: I'ec'tiii ol: cons urn i.ng cpi.ant.L I: at ivn> ivmount" ol: 
I-'C: Bus cm v a r i o u  s #i .11. d'.[ i I: iii IK pec: ie;;,, i:n order l:.i:> ascertain 'whether 

a n L TO a 1 p o p u Ia t ;i o ni,;; a i: e: in dec L i ne due t o t h e p r e s e nc e o C 
co n t:. a in i n a n t: i; c i: o t h e r b i c: 11c c r. a b i. c t ii. c f a c: t. o n-i w i it: h .i n t he 

fh i - J tuary , t ran,spl Hint: expeir i. men I: in und e:Kperi.m«?.nt!-! '(/h Lch eiqpose 

ciftjan LiiiTii," to 'known quantities! ol: existing con taminan tKp need to 
biii pet I: o rimed . Kowevei : , re p r od u c: 11v e impacts to wild I: owl It: h ill: 
£eed on contain urinated lioodi-! containing 50 p pni to 2i:iCi ppm FCB have 
b I-! fit in r i-spc :r t ed  ( N h!:! 19 7 i) J , \\ I it: 'h ou g l"i '',' i-sge t at i o n a nd a 1. g a e (ii.e ia 
lettuce') '« i . th in the ivcushnet PAvtsr e si:u ary i-nre well l::elwn thes-ie 

le.ve!l.&, t:he ribbed iiai&sel sainnp] es tiah.en from the ncr thorn salt 



iitia if shes-i o f t h e stud y a rea a re w.1 th i n th i. s ra nge , He nee, l:i .1 rd 
spec i e us hi i. t h i  n the estuary that Heed p r i m a r i l  y on vege t a t i on 
(herbivores , f rug.Ivor es,, qranlvores, el:c: ,] i • are u n l i k e l  y to be 
d i r e c t l y impacted by the high PC1E! lev ell. s-i wi th in the e s tua ry , 
S> p Hi? c i e s t h a It: c: o in i» u in e a h i. q h p :r o p o r t i. o n o II a n .1 in a I. in a 11 e :r 
( pa it: t i can 1 a r II. y no 11 a n,c s-i a s-i t h .i. s?> s1;1: t udy in fill i ca t e s i ) in n the i r d i. B I: 
may presently be exposed to '"harm Hull ."1 Levels oil PCBs-i, 

II1 re v ioui-i st: ud ies h ave s,ll:in;i urn 1 i v er a nil r e p rodijict, L v e imp a c tia 
occurring \:o mice and rats thai: were exposed to 100 ppim to 'SOO 
pp'tn PClEi | WAS 1 B;' 9 ) , The mouse foods that i i iei :e a n •! 1. y :i, edl [or this 
s it: ud y c o n t a .1ned I? C! B 1 eve 1 s w e ill 1 b e 1 o w It: h :i 5- if a ing e i[ s ee T a'b I. e. 
'l •• ",l) , Thus,, a l t h o u g  h i t would a p p e a r u n l i k e l  y that s m a l l . 

-ma m IIMI 1. s i. nh a b 11: i rig we t ill a nd s/upland s;» ;>d j ace n t to 1: lie Ac u shne t: 
l:!liver e s t u a r y are beinq nega t i ve ly impacted by the presence of 
•It: l-ii e> In iq h c: en n t: -n m :i. n a n 1:: ill e v e 11;;, f u r t h e r s t: u d i e s a if e n e ed e cl 1: o 
de t e rim i n B th e t h i: e s;: h o I. d ill ev e 1 o II PC: B e xp osure vh i. ch r e i?, LI 11ir, :i in 
to1)! i.c ef liects to whi te -Hooted mice . I n addition, the level of 
PCB concentrations?, within the mice may adversely Impact vi l.cll i t l e 
s p e c; .1es ( i. e,, avian , mammalian, or reptilian carnivores) that 
feed upon them, Domee tic pets (cats) may potent.ia 1. Ly consume 
in i. c e c o nt ami n a t Bd w L t h 'PC III s a n d a 1. s=; o b f=! a cl v e r s;; B 1 y a If I: e c I: e d , 
A g a i n , however , threshold 1. e v e 1. s-i concerning tow ic e f f e c t s need 
tc be estab 1..i shed , 

I n s u m ma r y , It: o x. :i c Bf. I: e c t: s :ll rom PC B s?. t a in c n •• a qi.i a t: i c v 11 d ill i f 1-1 
s p ec ie !•> 1 cc at e cl i n the 1 ow e r t roph .1 c 1 ev e 1 s I o .g . he r biv c r e •• | 
wo 1.1 II d no 1:. be a n 1.1 c i p a t: e d ba s e d on a v ss 11. a b 1 e 1 :i I: e r a t: u r e ;j n d t lie: 
'i a I: a f: i: om 1: h i. ,;• s, t u d y ,. Aq u a t i. c o r g a n is ms w o u 1 d b e m :;i r e 
susceptible due to the h igh concent rat Lone of FOB,1-- present In 
1:: h e w e t: 1. a in d s e d .1. TO e n t s ( a n d M 11 h :ii n t h B ui a t e r c1 o 1 u in  n ) , 
B i o magi) i. Hi io a t:. i on c :tl It: h e PC'B o o n ta in .1 na It: .1 on 1. e ve 1. s-i a ppe a r:.. t o be 
o c c u r r i n  g w i t h i  n the w e t l a n d : : o f the i'loushnet R i v e  r es - i tuary 
b a s e d c n t. he if e s=i u 11: •» o II t h i. s=: s t udy , l-l e no: e , p r eda t o r •> ( ; s n cl 
•scavenger!-!) of. lower trophic level consume if':-' | part.Leu 1. air ly on 
a q li i-ii t: i. c spec ies local:ed w i t h i  n the. northern portion of thi
estuaii: y where this highest concent ml: Ions of i;>CBs Hire present) 



in ay be, accumu. 1. a. L inci potent La 1.1y ha:z:ardou£» Leve l s of PC Els „ 
V11.cl 11.1:o spe<:: :i «• i;: most 1i ke I y t c> be 1 inpaic t ed wou 1 til i me I. udle those 

<:: a :i: n :nr o i:- <:i u s $-, p e c: .i. e s tha t have small I: drag ing areas sand feed 

primari. ly i n I: In in most o cunt a mi nated por t ion ol: the estuary. Even 

11: fo rag ing is con!: ined seasonally (as with thus Iblaclk. d u c k ) , ca

ll 1 in i. I:, ed. t a a I: us w h i. i:| h 1 y i::on t sim i n a t: e cl me si 1 s | a:; in ay b e it: h e c: a se 
with raptors| , exposure le'weis may be sul: 1: icient to res iii.it in 
adverse impact:-., In add it ion to potential l.y cciintaiiiinating the i.r 
predators (or so avengers'! , the h igh F'Clii levels detected w i t h i n 

thus lone bJhuck cluck s-i simple -inal v 'Ri i sd 'tna;,' i idvi-irseLy ii II: I: us c: I:, human 
he a 11 h „ It is 11 lli.e I. y that black: dxt c'k s wintering in Acu^hni-tl: 

n:nn;!r us n; t: u a ry are eicpcii.ecl to 'iuck lt\u n !:.«• r 1-1 id'hen i n i g r i s t i m i !=; t:iu t h 

liToiiTi th «• :L r no t : I:'tier n b reed i.rn;i ii t e a \\, The 1.00 p p m PCM Le' iM-il 

detected w i t h L  n the bteatit muscle ct the black duck I I M J O O ppm 
PCEn w i th in the fat tissue) is» coni-Lidi-irabLy l'i .Lqli Hi r than the U  , £• 

Food and D r u g A d m i n i s t r a t i o  n pou l t ry liniit ol: : i , 0 ppm ( I :a t 

ba s, i :•; I , 

Heavy iii'etai'l !=. ( p.iiiitlciu 1. aril, y copper, !U-acl, arii:l zinc) ap p«; a r l:o 
b e 'b i o a c: c u in u 1. at i n g w i I:. In .i. n t h e b i o t:a a I: t h c ft c: u s h n e t 'R i v e r 
estuary i Table '-i•••'.}) ,, l:iioaccumal.at.ion ol: heavy motaLs can occur 
llroim the w a t e i : c o l ' u m n , suspended p-irt lc Li- is , s i-s cl i jnn; n t s, iiiicl 
t h r o u g h food c. h a .i. n i;; . The c a t: e at w h i c  h U'lese oontami nant :s 

•ii c c u mru I. a te vi 11: h i. n a n or g a n i Bm d 1=; pe n t:l s o n n u me- r o u :•> b .i a I. c g i c. A 1 , 
c: 'h !•! 111 i. c: a I , a n d e n v .i r c: n m e n t a I. I: a c t o r ;= . T h E-' I. & ̂  e I o :l: 
b i. oa ecu H I M 1 ..it. i. on c ib tu i ned i.;;. cl e l:e inn i :n us ::l 1:3 y 'N'li:; a b i l i t  y ol: I: he 

1:3 r ::i| a n i. !•! in l:o c i t h e  r e:o::rete the c c n t a m i. n - i n t or s tore i I : . T C X . I C 

e, 1; f e c t :•; f ccm heii'i/y in el:a Is to erg an isms varies widely as a owe 
species :sre ab le to store contaminant!;, in non-essent.! n I. t issue 
or a<:lapl: to elevated I.eve is of o ion taminan t s , However, the tleiita 
c: o ill 1 ec t ed f or 'it: h .i K. s 'ti.ii cl y ('Fa b 1'is? 4 ••• 3) '-r h ow cl .1. i. tt I. i-s evr i cl is nee. t ha t 
c h r on i U i n , copp ssi r , 1 e a cl , a net ?. i nc a :r i-s be i. rig fo i o ma gin .i f i n; cl 'w 11Ii i n 

th o iVi:::ii.!:i h he t 'R i v e r e s t u u ir y , 



'i:' ?.i:vi2R EBTUiwiir wisTi.AJ4D FUNCTION!-! 

This sec I:. I on discusses the u p pe r l\ c u shin e !:. Bi.i/eir estuary 
wetland functions1, outlined by tin?. U . l i i  . liii'PA in '10 CFR I! Ki !!! u'bp a rl: 

[i; ;> :> o , 4 1. | " !•• p e c 1. a 1 i|!l» cpua t: lc 3 :i I: us s") , We I:. 1 a rid,--, -A r«; c onus i. de r i-icll 
11 !•! pedal ilsi qu a t i c !!!i bii-s" , '" Special Aquatic Sites"1 are d e f i n e d 
a 'ii1; , 'Ujeo graph ic a r e as , 1 arcje or snaa 1. 1 ,, po?s '-ies;, si nc| spec La I. 
e c t:i 1 ci g i c a 1. c: h a r a c. te r i <•• t ics o I: p rod 1.1 1::1: i. v :i 1: y , h a b :n 1: a t , w .i. 1ell I. .1 f e 

p r o t ect i. a ii ,„ a r a Lher :i nip o rtc-in t a r e as 1 1, y d IB rup ted eco L oq ic a 1 
!<' a !l. i.i e s , Tliese a .1: e a s. a r e <;i e inns T a 1 1. y i: ec:oi;j n ,i. H,ed a s s.1 1:|n .1. f i c: in nt I. y 

i. n f 1. i.i e n c i. n g o r p o s i. t: i v e I y c o n t r i b u t :i n g t o t h e ov R r a I I. 

us n •«' i if o in iin ( = i n t:a 1 h e .11 1 1 Ii o r v i 'it: •> 1. i. ty 1:1 f t lie e nt i. r &. e c o •• y !•: I:, em o r 
r e t:i[ i. c: n " „ The U . S  . l i lPA id e n 1 1 1: .i. e =i. s :IL:H wu-tland functions:: :i ) 
Ii i:i l:i i. t .nt , i! | iH.a ter puri 1: Leal: ion , 3) i jqui t l is r rechisrge , 'I | food 

cha in p r o d u c t i o  n and n u t r i e n  t e:i:(::ha]ni:|f:!r ':: ) f lood control , .;md fi ) 

i-itorTii damai j ie pi: event Ion. 

Ii , 1 HABITAT 

fi . :i- . i s.hjiLLLLJjyi 

lilall: niarii.h alcnq U:te upper / icus- .hnet R i.vei: estu.iiry conta ins 
<i bundin nt t:ii.l:ib«:d mus i ibe ls :>l.ong its ci:eel(. br inks, T y p i c a l l y , thus 
d i. • < / e r •.:, i. t: y o  f m o l l u s c  s a lon t j most m -s i: i=; h t: i. til •> 1. creeks, Is low, 
<:i .1 1 ho my h co r ti-i i n |:: o p u 1. a 't: i ons o!:" n n u ' i - - -e l ;;, may be «:i 1:: u ricil -i nt: , 
B i \,/ oi I. v e s i n i.: r*-.:i !•!(•! sub »t ]i:'i:ii.t ci c oli«- r eiics by tlie networli; ol: bysaal 
t:. h r ci a d s t: In. 6?y p r o :I u c e ( D a 7 i. s :i 9 B !:i 'i , I n add i. t:. :i on , H u s pen s .1 on 

f: IE; e d e r s .Like the ribbed musse I. «; :i: t: r ;sc t on;ianio and inorqairii.: 

material li:om tl'ie ^ater column and pe 1.1 i't ize it. A v e t i - i f j i t - ! ri i tes-, 
of Ibi ode];: os 1 1: i on i n the llorm o I: pseudof tsces I: or the i: Lbbed 
mus,csel is !:> '1 '•) g 1: e c e s./ y e a r ( Davj-t- , L i S i l S ) , liltscausie much of. the 
F C 1:1 ii, a n d mils t n 1!=i i n t h us i»i a l:.e :ir c o I unn n i. s a t:. ta c: h ed to f i n e o rga n .i c 

part icles , the deposit Lou of p!:jeudol:ec*i!ii b;ip bivalves increases 

thini .1. e v e I. !=: of eon tarn L nautili w i t h i  n the !i.\n::face iiiednnenl:iii c:f tl'ii:; 

m a rush . 

6 1 



,", i:l j tin o n; n I:. It: .i.d a 1. I: 1. 'A t ••: :i. n t l'i e u ]:i p us t:' e int n:i a i" y c t:i n 1: a i. in 

'•;, o I! t ........i;i h e. 1 1 ed t:: 1a in s , h a :i: cl - sh e 1 1 eel c: 1a in s ( II! o 1.1 r gi i« ,, IE:1 ..... pe r s ,


c i::iHinn , ) , gem ( !;Lo.!!!J!!!a ...... g[.e!l!li!l ) , t«; 1. 1 i rn:;; | Telllnia. a.i:|j:ljL:ii. I , 1i 1 1 :i e ii.ur f 

c: |. ,;i ITU«, ( Hu.l.ljLD.a liilLJiLOl.....Lilt) i '&n$ j i n g l  e mine II. L i  n ( ![il! oi 
(!;;!:;'!;, 19E!7| , These contaminated upper e s I: u a r .i tie MI hie 1 1. iMs'li ( n : , g  , , 

i: i b Ib us i:l 1111.11 in n> t?. I. n; iiiem- l-iect Loin ' ) . ( )  ) a I :H; a food i i i ou rc i f i ! I: or a v i . - s  n 

•-, p e i:: i. Hiii; , o r a b - i  , and poniiiinlbll. y nua nmiai 1. K -1.111 c:h a  m racooorui: , Tin-: 

foil. low i rii:j I: .:! i::1 l:.or iii !ii:ii! ci: i. t :i C «  H !l. tci thi-s pri:il:.f?ct.i.oti of i: m i;: i::ii.;i r <:: e 

f :IL I' Hii:l !:i C O ID t :ll 1 11 .i. fig i!i ll'l::' 1. !l. f 1 !:• I'l ! '« i:l t El1 V. qU.:l I. .i. l:.'jl' , W<:l l t II! I" C i T ('.'\l I. i:l t:. 1 OH , 

in n dl t In ii n .;i t: u i" •> 1 v:e. 1 .i. i = s f , i=s </ a .1. u a I:, i o n ( ;=i i.c:: ]i o i" d i. i;, I:, r: i l:i 1.1 1:. :t c: n c t' 

!=; ii till i rni-in !:. q ra . i  n sn ln  e | DlilQE 11 "•! 8 "I ) , 

E; , i, . ,;; !:!.i!ii;:,ini.!i! ..... !:! i, sJifi:.!;:i.!i!..[i 

ifi ni u 111 b f;: r c  f f i i . i i  . h in p us c 1 i-i ;• , .i. in c 1 u til:i n i;i w .i. n t e i: I: Lou tide r , 

i[iiai;:;]k,iaifel | Scgjiibej;: s ;.rt.t;»m.b.ru!a I „ Ibljuel; Li;; Hi,, and pol 1. cck. ( F .ol, .la ch i.u.s 
:'-n 1 1'1 f;i  :r  r ou !:! !(!..i..I.!i!..D..II; il1 i "? &*'• i:'  '•' P P(- •!1>'» '•' •=' '"ll'n '- ^ 'f'' i ''"e^ '•! -; '': 'll '-1 r"V" • ^ ('mr»

l:i ii :i I: I: .i s-.h i \ i s-s i: n; c:ib!-i i-i rv<:- d 'by S l i l i l i i n 1: h i;s !=: p i" i n c;i 1:1 nd 1 u t: c; :: 1.1 in me ir 

w .i. t Ii i n M 1. 1 'tn.:! r !=; Hi It: i. till ;i 1 c i"«- c; ]< ;;; . I n add i. 1 1 on „ n u IK T c: u s j irw *» n .i. 1 <:• 

I: Li; ; 111 ^c i i r  e cib •;.(•: rvshd i:it tl'is;; iMiitet:!;; «icl i : | ( - ! .:i in o tig ;:; t b I.i:i tilo •;> i:if i - i i - i l t : 

mi:i r !» h cordgra::.!: ' ( i r i i . t h . i n i l:.ln=i prcipoiii i i id t:.em|::ai"!H:y c: o n t: .:i ii. n in e nt \-lte 

on I: hi;: WHS ill te r n ssihon;! ol: the e s tua r  y ( G  . C rouch  , U . S  . F Lr.h rind 

W 1 1. Cl !1 i I! i - > S'6: TV i CX: , p < - ' l " ! : i  . C C HI III , ) . rLl l -SV 1 V I:! S-. c:l I'ld b I U E:' " b i:l C k I'll Ci ll" I" II. D 0[ 

: i i l i ; - i : : m.LqiMit i ; : l :h rouqh the 1:1 p p i;> r A(::ui;.'hni:it:. R i v i ; s  r s- ' : : < t :uary t:c np . i i ^  n 

i ii 't: h e Ac: u i:; h n e t F: i v <•: i" , 

Th E-i I: o 1 1 o »i .i n i;i f a c: t: c r •• .11 r <•• c r 1 1: i. c: n 1. I:, o t Hi E:> p r o t: o.c I:, i on o !• 

1:: ]•] it- -I. E:S TIJI u ir .i n o f i.j-i h i=i i: i £:• •» : w <:i 'It: 1,1- 1: c: i i: c u 1 i-i t i on , cl :i. ;;; t r :n bu t i on o I: 

i = i i - i d . i T H ( - : n t g r a i  n i;:.i. ! ! ,« - , w - i t i s s  r q u a l i t y  , thi:s i:i»!l. .LisH: u n  d i« 1. i - sva t : io  n oi: 

I: he; l . i n n d  , ,:in;:l thi;; gi :cwl: .b , c o m p o s i t i o n  , iitid d i i i i t i  " i bu  t .ion ol: ::.:il.t 

Ttia r !=! l'i '\> eqe l:..:i t Lorn ([ll i lOE l i S E n ' i  . 

In i:i ::lcl 1 1 Ion to the m a n  y fn- i  h arid she 1. 1 f" 1 1=; l'i that fi ; j i ; ;cl - a l o n  g 

•It: Hi us irn ii T iL h Hi d g i;- •;. <n nd on 'It: h «; in a r •• hi s u i" I: a t:: H; , ::: ir a I:: :i; , n; n :ii :i ill s-. , 
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 r

i it!;; I-; c: t: i - ;  , b i rd K, , a n til in inn in a 1!•: a11;; ci i inh ab 11;: l:.h i;> ,ii\c:u !•: h net R :i v er 

eii.tuary tidal, inariiiheii, | iMiiiii Append lie D for a a pec IKK, 1:1. ;-,t| , Thii! 

!:;a ][ •(:. 'ma :i: s lies o I: 'l:.he A <::ii&h net F. i. v er e s IMI.II if y p irov ide w i. 1 til 1 i I: e w :i t h 

Opeil Will:.*:!1, llUd f 1 i:l t , !ii Ill i:l l"d !!i O IT 1'lB rbi-lO*: CM ii! V Ii! tj lii't a t: 1D It'll I Sf'Ilia.r.t.ii.n.a 

:-i p p , ami 11,1 i]i !!;Li.:QJl.i!:..i..;L S;i.B..L<;Li!.t..i!L) i il-01"'1 iii I'M:1 i.l 1) habita t ( I..V.;!!. 

J.'JilLti.'IS.IIilS îiJl'ii I1 i ai"|i:^ ''':'ne t: ra n s i I:, i i:: n inane at. the u p 1 -rncl edge ol: the 

!ii:«]Lt •tiiari-ih <» h i oh c:t:nvt:i:i.1.nui; a herbaceous:!, ii.hrub, aind t:.i:iiiii! si; t rat a, 

Foodl (albeit ccnl:.ami.nal:iiii:l Hood ) and protect i. ve covi-sr ai"i-! i:niadil.y 

aval Labile in the Aeu&hnel:. FLvei: estuairy wet I.andi-j, The i\cushnet 

Rl i/iiin:' i-ssiituary, til me t::t:i its-i 1 ocat i.cin a in idiu t abi.indanit d<;:\ii;iit.t:ipniii;!n(:, 

isii i:i I'liiiMiiin whic h prov Ldens llcitxil, iiiliel.ter, iinid ne;;t i.rig i-j i.te:; tot: 

n :n t:f if a t or y i»i a t *? \" f t:i i«i 1, w a<:l L in g b i. r d is , ia n d y e a r :r on n till i: e s :i d e n I:. 

wi 1 cl il. i fe i;ipn;;c \.KK, , 

T Iiie 1: r .1, c t i a na 1 i:e s :ii,,i-1 ance pi" ov i. d e.d by \' e. g et a t ion a il t: e r ;-i t: ]•)c; 

h y d :ir o il. c g i c a n d se d i in e n t a r y p a 1 1 e. r. n E i. in t h e A c: u '•• In ne t. R i v G 

(ii <-i l:.u a ir y „ !:it:.Biniii and .1. i=! av a; !ii of sEialt rriii:i r ii.h vii-gi:;!:. i>t i. on h :••!]:: trap 

i;; 1.1 K,p<\\ n til ed sit;:dimeiit by Impeding :;:urr(='nt liLci^.. !:!::nne plant-;, rn-iy 

c it: ii: a "t i:i c h e:m i. c a I. in i c r o «• n v :i r o n irn e n t s t h a t p r o irn o t e c I. a y 

I: I. o c:: c: 1.1 il. a t i. o ri S a L t - - , extruded flroirn tlii-- il eaves:, o I: r, :s 1. 1 Tiars'.h 

q .t: i:i s,;; •;, e i-j 'tna,y i no r e a ,-; e s a 1. i, n i t; y >J 11 l"i i n t h & v i. c ,i, TI i. I:, y a f t l:ie p 1 a n t ;; 

which may in turn promote clay f loc cu 1 a t i. ::> n I Pfi' strong I :)"'.;: I, 

The 1 ari:|i:! cionijiretjirl: i. on-:, of rlbbi-id :mu !•; s;; e 1 !-j -a il. c n g the Acus^hunet 

IR.iv e r e s l:,u.ar y a lior e ill :i. tie al s o h e 1 p a uba t if at e c o'tie r e n ::'e l:;i y tiin;; i, r 

a n c:1 h o r :i n g by s s-i a I. t. h re a til s , P. 1 1:: bed imu:--1 s e 1 R b i od e po E 1 1 f 1 1. 1e ired 

iii i.i ;;; p e n d I-; d o r g u n :i. c: a in til .i. in a r g a n i t:: d e I:, r 1 1: u i=: i. n t h e f c: r nn o Ii 

p aeudo f ec iiia ( pe ill 1 ets ) oi'i the ma i:ti> h a u,:c: f ac e . 

I iii t il. a n d '.-, ( p ,•> n:1 'it: .i. c: u il. •» if 1. y t l-i <;;; ii, i;i il. t:: m a if iii h ) a r e g iii in E; r -a il ill y 



p r e s u m e  d to remove cont ami n a i r i t s I ' e . u . ,  , 1.1 p ta k e oli n ui I:, r 1 e n I:.:;;, 

i" e in o '',i a 1 o I: s 1.1 i-; p«- inn:! us d p a r t i. c: u 1. a t.e & , i irai ob L11,;: a t i o n o :l: li eav y 

HI i;s It: a 1 :;, , i f > •!: ci , ) , 1-1! ow e v e r „ t h e :i s s"i.i e o f win e t.h«s :itr the r t?. i r;; me "t: 

import or eiqport of rnorqan i.o n 1.11:, r i us n I:, i; by salt 'marshe . f - re ma ins 

unresolved. Valiela el: all ( 1 9 V : i | i l iound that i f .a l . t roar she,-; can. 

act:1, a SB n u t r i e n t: "ink'.-, when h:igh-nu't:r.ient water-;, pa <•,!•• through 

t h e  m or w h e n h 11:| h-iniint r :ih;-ri t w a n; t K wa te r in; appl. .Led. The waters ' . 

of l:.'he A on if ; h net River estnai i:y .;n:«=! £ n r .i. t::li (•>. i:l v i th n i. t rogeri .iii 'Kil 

p l io i f ipho rasf. (:;, ee Sec:!:, i. on !ii . L  , 5 . f i ) ., The A ou ah net:. N L v e t : sal. t: 

in a r sis h e !•. may lie 1 p at I:, en ii a te s - i o m e o t: l : .h ( fs n u t  r Len t : , e n r i c h m e n  t 

di .i. l:.!h. i n the esf,1:uary, ill:. 1. eii-i'l: d u r i n  q t h i - s grow:rn(:| s f - i E - . - i s - i o n . 

Met i:i 1 c: K:I nit.:! in :L m.:i n t: i = i , C i . i p Cr , Fb and Z v \  , a re of concern rn the 

j'1. c 1.1 in h I'll IE; 1: H 1 v i f - 1 " i» if t. u a if y ;:i ni til 11;;i u i;. i f ; ci o 1 a t e cl v< e t:. 1 n T\C| :;;  ( S e c 11 o n 

'.] „ 1. !ii and ;i. 1. f i ) . ,!:):inice ,:;; a 1.1 ma rah aedi'tina-nts are usual ly h igh 

in o r i;j i:i m C mat. l:.er unti l s-iul fides , they are purer-ruined to ire tain 

h e a v  / m e I:, i-ii 1 i i i  . H o w e v e r  , f a c t o r , - - w h i c  h tend l:o reduce me ta l 

re Lent Lcn such, as increased redoii: i- ind Low sedimer i t p l - l ' s dire 

0 lit en over I. oo 'ked. h& niuoh as !:>() to 100'i; ol: the i 'jti , C u  , Cd, ointil 

HI:J e n l:.i£! r i. ng we I:. Land,-:, in is v - - u b i f i e q u e n l : L y bi;; l.o!f.t IE rom the sy sf, I: e in 

k > ' h i l . e Ft-, M:n, a ncl I!'b i:ii:-e r e t a i n e  d to a lug her degree ( K e l  . 1. y et 

tin 1 , 1 9 ,B 2) , T h e. if ete n t:. .11 on o fi me ta 1. s in a y d ec r e n se u ruil e r: h 1 q h E?r 

1 o is d i n <;i r a t e - - i : i i = : the f - o : f p l : i v  e ab.i.1 it.i.ei;, of the i f ; ec'il i in e n I: :•• b i f - c o m i f -

ii; u t: u if a t:. e d . .[ n <:i till til i. t. i. o n , t l'i i f - r « ; i. ,1; .;i n i. n t: e r a c: t .i c: n b e. t v/ i f - <i ; n 

i'ii u I:r .1. en t ' l e v e l , i f - and he . i ivy me t:«:i I rct.ent i.on., Under ';-utroph i.c: 

c o n :il i. 11 o n G , w i f ; t I. <:\ in d if; i f - d :i Tti e. n t s b e c o in e. m o r e o :•: i d i ;'. B d cl 1.1 n; t ::> 

i n c if ea i» if! ::l VK q e. t ;j t: i.'/ t f : :j i: c iii t'h . Ttu;: .i nc1 r e a - f . i f - d o« i. cln I: i c n ok; c r e !J •• e if; 

IMJ 1. f :i.d<i;; i f - i  n the ;;: ed i in i-s n I: ani i.nci:ea!f.ei:: the !::, ::> 1.1.1 b i 1 i t y of in e.t ;ii 1.;;; 

:i n this? pore water ( X e i l l y et u 1, 19I>i! ] . Thif? Acushnet (•• 11;t:i.tfa i:y is 

p a r t i a l l  y i f -u t r : :»ph. i .E: id and ha if: been exposed to nn:|h ooncent ra t ion i - ; 

of i[iif:ti:i!l •;, li or tin inui nib us r o li y e a i : s p t: h e m-i li o r e, inet.:!.!. r e t e n t i o n by 

the. i^cus-ihriet Rj/s/er estuary salt mars lie,:; .i. s, '.\. :i. Ik.e I. y at: or nea t : 

i:: h E;! i :it: ;;; a I: u r a 11o n 11;:',' K 11 • ; , , 

A L t h oui i:| l'i PC: Bis axe re 1a I:i v e 1 y stab.l.e wi. th Long ha l l : l i ve s i.n 

the in i:i t u ra 1 e n v  i i: eminent , there Ln . if .cMiinf! e v i d e n c e to i. n :il i c: «:i t e that 

6 - 'I




t r a n s f o r m a t i o  n of IPCEii: i!•: promoted unclei:' antaero'bic ooind i.t.ions 

(Met call : ami Eddy 19.':! I'i , . i iuch condi t ion!- , would pin;;va 11. w i t h i  n 

wet Land s lib-it rates. However,, t ransformation ol: l-'CEis may lead 

f i. r :•; t t o m o r e t: o x .1. c. c o mpo u rid1!: (po "I yen I. o r i n a t:. edl d .1 be n :•: ::i I fu r a n •; | 

p r . io i f . to d e g r a d a t i o n l:.o Innoouou!-! c h e m i c a l s  , 

6 , "i. AC,) i.i i  i ; i i E ! R RBCiiAiRi:;,!:! 

Tlhie reg i.ona I. g round wi i t e r I: low i. s l:ie 1 i is vedl to be toward.-! the 

51! !-.t U a IfY { !:i IS (:! i: «=: I" t :i Oil II , '.[ „ 4 ) , HOW K'Vf: Y , (!l III I! L I'KJ d I"Y P & I" 1 O d S ,. 11'! IS 

li a rlo o r ca n ro i::h a trg ITS th irs q rci.i nd vi a t: e if th r o ug h p<- rm is ab 1. i-i Iricrt: t onri;;;, 

The u nd us r 1'y j. n t;i peat Tn,:iy a I. s»o if.ii-nrve iis;. ii l:i ii i" i: i. is i:1 'b i f i t i i ieen l:re:-]'i 

g round wsi t i -s r liiirMl^Miird c: t th is i - i i - i l t : miii:1::;!'! -und Llici ocean, thm- ; 

h e 1 p .i. n q t o m a i. n t a i n t h c 1. a M e 1 o f t h e q r oiin d wa 1:: is r , L1111 e 

in t: o riiia t L o r n i.:;. a v a i l a b l e - ! on th i s g round wat isr is x oh a n g e I:: is I:, we is n 

l:,'h.e salt niar inh ol: the upper Acushnct River lesti-mry and adjacc-nt. 

u p l a n d ground Via t e - ' i r . H o w e - v i s r , , it i.!?• be 1. i.rsvod that thus i.inf Luoncis 

1:1 f l:.'he IE- i=! t:. u,-i r y in ay e x t: is nd 1 . , 0 0 0 I: is el: c i = i ! » I : , o r M is & I: 011: t: h ts si: ;= t: u i:i iry 

I hJllij. 191:!'!),, This p re:-: is n t::e o t: a ipe,ifcliedl. q round watet table on tin:-. 

peat, is al r-c po!•:!•! i b l e ( MR.]!:! 1 :S i-!4 ''i ,, a 1 though t h i ='= i s uncont: i rmei.ll . 

T h e r e  - i. !=• no kni:n«n p u b l i  c c r p r i v a t  e ccinsuinpt. i c:n o I: this 

cj rou n ;:l \n a l:.e r i. n t:. he u p pe i: /i <:: u ;;.h in is t 'R i v o i:- K",-- t: u a ry d u fs t:. o 11!=; h i cj l-i 

;:: a i i n i. t y  , t n add i. t .i o n , no p o I:. :i ]:: I e n ia te r i - s u p p l i os ares p r e i s o n t 

w h i c  h c o u l  d be in n HE: need by the t i da l m a r s h . All thcuqn the. 

o :•• t: LI a if y ::: u u 1 d b <:s ;:: o n i;; i d is n:: d -a. M a t:a .r si.u p p 1 y | is , c j  . , .: c;i u r cc: o I 

p rooe- - ! - ! wr l : :c>r) , the- t l:la 1 m : > f ! = i  h doe i - j ni:st a I 'fesct Un:i q i . i i i n l : i t y of 

v iator in the eiituary

(: <l FOOD CWU'M T'liClDUC'TIOW A N  D IWTOIiEWT EI'lCIKANCMi: 

'I! i. d u 1 in ss i: !•; h is!» are a m o n g tine mos-it p roduct ive : ! e o o s - y i - i t s s ' r t n - j i  n 

t 'h o. w 'O r 1 d . H 6 t:. p ir i m a if y p r o d u c: t i. v i t y v a 1 u e;;; if e p o i: t e-' d I: o i: 

n o r t h e a s t e r n U . B  , low marsh v e g e t a t i o n r anqe l l ror iL 507 to » <\Q q 



dr-j i wt/11l! a yea r ,  , H i g  h in a n: ;•• h v a I. \M;-s i , a i:'e .11 bouit <l XI g dr]i 

wt / mi ' ' a yeai it: (1-111:, ss c: h a nd G o«i1-; e 11n k 19 (> 6 ) , Till e A c:u sh ne I:. IR i \t e v: 

IE- si: t: 1.1 f in i:y ma it: K 'h i !=i 'A ma t u re s-.a 1.1 ma r sh conn p r i n-e cl o it: a ];: p r t:oi i.in a I: e 1 y 

6 E! ' i> li 11;} h niai r :;; h a nd 1 'i I 1 ow ma if si,h M'<;» g e l:.a t .i. cm, T he ave T a q e. p 1a n I:. 

he. i i;i h I:, for h .i gh in a i" ii.h i;j r 'A 11 !=; e f = i wa n: a Ibou t ':: '.\ oe nt i. met e r !•; a n til I! c: T 

low ma t: !•; h grass 1.0 :i centimeters, In genera l . , p I  n Tit heigh t is wn?i:e 

g r e a t e  r i  n tlini- Ac u ••> h n i-s1 R i v e  r w e t l a n d  s t ha  n the Pope Ei-cich 

w i - i t 1 iii n t i l : - . 1:11 o n i:| Bui ,i::;; a rd i=: !it,;iy ( T d b l i E  ! : i - l ' J ) . Th«! :;i i"e.-i 11-! i" i:| r a i-:;; 

g rowth ra«:iy l::i:! tihai:: to the e I .us ' - 'n11:1 til n i t r o g n s  n iaunidl pho^phcria- : , l i - i v u s l - j 

i. n t l'i e w.:i t e r,:> c: IE' l:.he i=i !=; l:.iui a r y {,:!e c:I:, i on !! , :i., ' I , ii i) , Bi-i iiied o n p 1. a n t: 

hi'-: ight!-!, th  e i ' lCUi-ih net. If l i -V^r w& t '.\. a rid !•; appea i: very product live , 

The; i:l e I:, i:1 i. t u •;. ( c lcsa  d 1. e ii ve n; and i-i'b-stti,!- o t: t l ' i i i  s •;.,:! 1.1:: m«:i :r in h i;j r a &:; n; !•:) 

i •• b i:'i::i k i;s in t:l own by l:>'Act <:\ r i a , 1:1.1 ng 1, p i"ot o v. o<:\, a nd :n e in a t:.oi:l cs i= , i^'I'i 11:: li 

ciii"ii!= then coni-iumed b'|,r L-ncqe dtiipcs.il: 1: e ede i: s (I'leibe. and IE:'omif:;i:cy 

19 ' ' ! !) , Eiiit.n.uriei: ranch ias the up p e. r iVcii inhnn-t E. i. vei" l:.'hat cent:, inn 

ii c: ci n •;.! r .i. c: t: e d c: p s-i in i n i;i t: 1:1 t: h t-' &® <-\ t o. nd l:.ci I:. r:<:.\ p a nd i: e c: :'i iri:: 1.1 !l. a t: e 

in i:i I:, e i:1 ii. i= i 1 E-, i. n:;. t: & a til o I: e iqpo r I:, i n <:| I:h 1 = 1 1 1 1 , 

f! , 5 FLOOD CONTROL, AND STORM DAMAGE PREVENT I OM 

T 1. oi:;ncli ;;= t: o v: u g e t:: a p a c i. t: y i !•; p i: i-i !=i e nt: I. y .:i v a i 1 a b '.[ e \n i.I:, h i n t h e 

<:!,::, buary I:: .as in betW'E-en !=-»e<i Ln-vel •inc! the 1 0 0 - ys a r f locd e !l e\ a t .i o n 

I  I . ii mi-it.*- rs abcve:! H H - i l )  . It: .\« a 'i-i-riitnc-d that, oce.an f 1. coding tirorn 

]'i 1.1 r i" i. c :ii n e i;i >\' o i.i 'I d b i;i e f ( i;> c: t: i M e 1 y mt :i n .i m .i ;:, n: i:l l:i y t:. h e o. x i :; 1: i n :j 

Tin.irr i can i:i b,:i r r . i i : - r , 

Om:'i:eril:. ly , tl'ie i«iel:. l i H n  d re^oi.irc:1^:!:; a roun  d the per Line I: o  r of l:.]"ie 
!•! :-.1: u a r y a i fc r d i;; l:.o rm d i= i tti u i:j cs p :r o t: e c t:. i on f \\i ••>, \i e o. r o ;• i c: n , e t: c: . ) I: c 

a d "i a c e n I:, u p l a n  d and til i-sve Loped a m- i:i i= i , fat the /n::uE:,hni=it R i. vei : 

i!!!:il:.Li(:i:ry wet 1 -rnds, , real:.!- of the in a r •= h '/ eg e ta t  : ion h e l  p s t-ic u r o the; 

!=i 1.1 Ib >> t: it: <;t t:: tit be: n e u 1: h t he. •>& d :i:m«i! n t:. -wdt ):. e i" .i. n t: e r f in:: n: a noil t;. Iliu •;, p r one t e 

th  e ( i i ccum u L a t i o  n ol: c L u y c s y  , collnes.i.vi;1: s ed i in e nt s . Abov^1; grouni 

IP 1 is n t:. p in i:1: ;;; I: e n ;i! 1: o da mp t: h i-s e I: f ect: o f w .i. ni:il - g o. IIK- r di t:: eel M a w ;;; . 

I'M?, p C! I'tcil ii. n :;i o n I: h e i; 1: a g e c [ t h us t: i. d e , 11; a 1 1: in u i: i - j h cc\ .r d g I:MI :•: !i; nidi y 

r:o. d u oe \\t u '«' e h C! .1 03 ]•! 1;: i;; b y a s m inch .11 ii; 7 1. !1. a nd wav cs i» n e rgy by i;' <! :ii 



\[ VI(ii y ri ii! 1 i) '! HP I , l;1 e 1*1 in is, j o r t \. (ill i:i II. o r 11; us k !=i a r us p r e ••; e n I:, .i n I:. Hi e 

AC I.I ill I'll fM:i t Fl L V fl! I! ii-ai 1.1 IITli:! If ii.l'li i:l IKl 1:1) Ii! !!i Ilia 1. I. II1O ii.qi.l L I:.O C C! I'l I:. I"O ll. d 1.1 Oh <:! lii 

pi"ii!!•:ii!n 1: c:otVk:<a.i n denisi=: ii'i-:<:|ii;il:.at i.cin w h i c  h lei;:sen eros ii.ve I:crcs-:- i . 

i'lini'i)" incnistonm water mass-! moving ovor the. gen in rail surtracin o!: the 

If! i!ll 11. Ill iil I"!:: I'l ill I. O I'lCf t I'l Ii! l i i i:lt S-.t l-i T \'\ lii I'l CI l"«i I. .L I'W. \'.t l"Ok i:ll b 1 Y I'll & = = Ii! 'A t V. l-i III Ii! 1 Y 

L e  v v« i loc.i. ty , t lu« j ncit o n l  y to the us ic n. 1-11 i nn:| p I. <:i n t i s , , but in'hiio 

bi i ic iui i i i i i ! of the ::) e nt .1. ii! i;, II. c: p e •;. and 1 sick of c h a ri rue I. .i.;;, -nt i. on w 11 hi .i n 

t h  e ni a i" iiili, :i n cieneral ,, the. p a I: e n 11.111. for e i: c: i;; i on ls» i;i r e u t: e:;; t 

a  l ong the \\ c u sh n e 1: R ive  r fi-Tiore 1.1ns?. and marsh c re e Ic C ha nine Ls 

r a t h iii r t h a  n on the niiari ih ii.ui r If ace-, No :•• i. g in- ; of ero*;, ion ^Gn-s 

obi-ierved on the Ai::u:i,hnii!t R i.<« '€ r m a t i i i  h •• 1.1 r f a c i\\, A 11: h c:1.1  t j hi l i i . i q r i i i i c t' 

eroniM.oni ( e . g .  , l is icpcai i i i isd rooti-i) i « i f i i i :  e n o 11c e ab 1. n; i i i l t M n  g the ^ c u s i i h n a  t 

l:( :i '\> e T ti! s>t i.i a i: i n ii; E»hi i:: if «•! 11n ( i s . 



7 , 0 IM PACT AS !:!ESS MiEMT Cl F' PR QJEC'T" ALTEPNA TT.VES 

404 (B'| ( 1 | ii lib part: 0, D, I:,, l:' and G 

T l'i e. :r e me d :n a !1 ac L io n a 1 1 (•> r na 1 1 ve B , hy dr au 1. ic c on L ro1 ai'id 

i.n -harbor containment (¥U!-! 1. 9 B 4 | , iiwol1 .....•>. dredging or f i l l  . ing in 

t ]'i e Ac u s Hi tii:! t IF: i ',' ii! i" Hi s !:. ua T y a n til i t s a !=i s en::1 i a ted we 1 1 a tn:l in , 'He n c e , 

l:.hi ey TTIU s t be ev a i in at n; d irri d e r l:.hii: S e c: I:. :n o n 4 0 4 I !:> ) ( 1 )i qru i d e 1 1 n e B 

prepared by the U , S ,  , l i lP/ i , The potential i in p acts of taking no 

action and the potential, impacts ol: the two primary alternatives 

arm di ESC M seed in this section. Po ten t ia l impact;;, on physical , 

c:h e in i. c: a 1 ,, a :n i:l 1:: i.o I o q i o a "I. c a in p o n n: TI t :i. 1:3 1: it: l'i «• <•: :n \i :i i:1 o nmni n t <n r e 

aha i: a c: ten: i. v., eel M \. th nii is pec t I:, o !•; h ::i i: t: - !:.«• inn a nd 1 on g - tn: :inn & I: I: <is t::1: & . 

A r e a :;. 'i/hert-s d u t i i a 'in-! 1 a c: k j. n g an-! identi t: led and appropriate 

action Ls liei-ic 

'! ,, 1 HO ACTION A LTI! R.H IVI1 1 \» 1:1 

Tin-! Me.w Bedford Harbor estuary has a unique phys ica l and 

try dr o 1 oci i c a .1 e n1^ i r o nine:n t , The us E-.1: n i;i ry p ro'i» L d e •• i:i M i i-i b 1 e. 1:: uf 1: e r 

f rom f lood ing and would c o n1 1 n i.i e to do so under thus na-act:ion 

.;i 1. 1 amative , 

The ge n e r -i 1. art?, a ot: the esutuary m a y bis c.on!=i Lie r ind s l i g h t l y 

di i ipoi - itiotial. w i t h i:espect to seel i. merit i;; . i - i i n c  e the c onus t rue t Lou 

o I: the h u r  r i.cati(-! ba t:r i.er, accretion rata:-. i.n the upipujr Acush'trnet 

R i v e r sn'irtuarv have ranged From 1 , "' to -! ,  0 c':e n't. .Ltrieti-!]1:"!-;,/ year ( 0 ,  7 

t: I::P 1 , 6 i. n c h e ;; / y e. a r I I M U !:! 1, 9 8 4 ) , B a :;; e d o n t:. h i;> u; <» r ,;i t: e •;, cs I: 

ai::c:ret: i on , ' I  V to 4 0 o«nt:rmel::e.r:-s ( i ! ) . ( i » to !1 . !! f ee t ) ol: ss etil'i me n t 

'./oi.ill.d ( iocumula t . j i ! on t h u s bottoui o I: tlie e s tua ry \n i. th in 10 y i i i a r i - s , 

c o'^'i:! :t: i. ng e :•: :i ,i»t L tig o o nit,a in :i ti«:i n t& . E c w w® T , b i. o ill oq i. oa 1 L y 1 nd u ce.d 

!•!<=!(I inniint i i K i i i i n q | biot 1.1 rbat.L o c i ) has the po tan tLa l to inod:il :y the 

c: h ii: tn i c: a 1 p r ci p n; r 1 1 us '=• o f s in r I: i. c: i a 1 us£ d i in f i i n t B a n d r e •• e »: p t:i si, e 

contaminated sediments to the s»oi.i, 'wat<-!r i n t e r I: <i\ c e , This ;>, one 

o f Ib i o t u rba t :i on i. s p r i in a r 11. y w 1 1h .i. n th e t op '•) c e n11 in e t fit r:i; ( '.] „ 'ii 

Inches) ( i\l h .L 1 1. a c h I ' H t ! . ! )  . Hence , a l t hough a portion of the 



c: o n t in in i n .;i 1: EX! ho t \: oin i;: i;> i:l i. 1101 e n t: :=; m i.c| h t b e e I: f e e t .iv e .1 y i. ;:;o 1. <;i be cl 

vi i.th in 1.0 yean;: , a port ion of thie present con t anil nants w o u l  d 

ecmt i. nine l:.o be |:i r ei;; e ri I: near tin;!1 ;;.iirf:iiee clue to b i o I:, n r l:i a 11 o n and, 

p Hi i: i od i ::: i: n; •; u ;;. p e n ;;. i. o in b Y b o 1 1: o m cu if i:-e n t:. ii. in r i ,:; i. rig IE' rom t: i. ::[ u 1 

I:. I. actual:, ions (iiiect Lori 3 . 1 . 2 , 1 \ and stonm i.indh.ioed waves ( !•! ec t i. o n 

'][']•]! e •; a !l I:, ma r i;> In ;i n cl b i:vi c: k i ;; h / 1: r e s=.h w a be r m a r :;h ::; edl i in o ni t: :;; a r e 
p•si:!! a c o n I: .:i m.i na t: sxi n M t  h FCD,; ; and h e a < < y me t a l ;; ( ,•• <•• o I:, i o n :i , 'I , ii | , 

The net : .:i (.: c: L;I mi 1.1 1 :irt: i.t:m of ;;e::l i meri t : i. n •> M'af;i;;aoh'i,i:;;ebt::;> salt ma i::;;h 

-l- i : : ( ( |ni :s,!i :i 1. c c; n I: i m(•! l:.i!! r •••/ 1 0 0 ye a r n ( 1. 1! , .i! i. ric h i;; <;,/ 1. 00 Y1- ' 1 1"-! ^Ol" '^l '16-
Y ( " ! i l " !m a i"!!i h .:ii'i::l ;• •• '•! c i-i n I:, i iiu!! I: «!! r s:./ 1. 0 G jH-iiii:--!: ( O . i  i •• :i . 1 i no h £••:!! /1 00 »l 

i. n I: hi!! huqh m:> i: ;;: h ( C h :n p m-\ n 1 . 9 ( i O |  . 'irticsse :!! eel. i in e nt accinnuilat ion 

If .:! t: (•! :• i:l f i=! Il i I.I b !!! t .:! n t L .:! 1. 1. Y '• U W <» 1" t ll '» )'' f '-1 t' t: h I!! .:! d jl :il C I!! I'l I: !=! •! t I.I a I"Y 

k: 0 1 1: c:i in , Hi-M'i ' . : ! : ! , . i t : w o u l  d t i i i 'kc! approi ! i. [ i iu t:i!il \>f ens!! Inn n ;:l i"<=- cl yE!' i!ir!=. l:o 

p a f I: a a. 1 1 y i. ;;. o 1a t B the c o n t a m Lnat: ed s un: I: i, c:: i& 1 mar :: l'i se i:l .Litie n t a 
;I: r o m b .i o t: i. c a c: I:, i v .i. I:Y • M 6="» I- y «H :-'" n" '- 1:-'£: <:' (»' '• '» =1 n '» i' - "»d 1 1" '» l'i l-i;  '"''"' '•' I 'i 

b.- ivi i ! port: Lori:!! c o 11 on i. ;; e i:l <:ind :i. I: .H b JL 1. i. ;i ';• cl by «!noi"Oi:ioliin::| &<\\\.t iii.;i r ;;; ti 

i i ' i £ = c|i=! !:.,:! t i.t:n"ii . Ho i i i ev i - s i : 1 , .11 I: t h u s i:oot::!! c: f iS i i i l t m<:i i1 s-.h 'Wi: i i : | e t : , : i i : : ion ar i -s 

.i n o o n t: -a c: t: v .i. t: tn. c: o n 1: a in i n <;i t: sit i:l !•! e d i. TOe n I: ;;; , t: Iti i = s p I. ;i n t: :;, t:: a n 

ace 1.1 mu 1. .:i t E:> hi B wj mi-s t.n I. s I S ex: t .i on 4 , 0 , l'\<?. 'I 1 Y (
 (-1 i-n 1 . 1 9B2 ) a n ::l 

us io:: r i-! !:.«! t he: :;; e. mi!! t n 1. i-i a l o n i j i w i t  h i= :a l t i = i l i r o  m l:.hi:ii.r 1 «! .11 v K :;, ( lt!.rai.:n:; , 

i-it i l l  . r : i B ( ; i ] i  . Ra i.n or t i. tl •> 1. w in l:.i!> .r :i; o a  n t: hi ism ^ai i ih t ' t in;- rni!i t a 1. ::; 

t: if oin I: he Leaveij. arid re. burn I: hem to l:.l:ie w a I: e r & or stxl i. merit & ol: 

thnf!! in s l:.u a ry . A L t t i o u q  h th is - ! c t ie i i i ical t i r a r i i s i j l c r ina ' t : i. on oi! PCI!!;; i ;; 

p i" o TOci t: i-i dl 1.1 n cl i;; r ill n •& e. r o b i. c: c: o n d i t i. o n :;s w hi .i o hi p r (=! v a i I. n n ;;> .11 1. 1: 

ma r!:.h (!!!•! , t r :ii n !!i f ormat i.orii-i ol: PC It! ;;, maY lissad l i i r i ! . I: l:.i:3 imorE!1 l:ox.i.c:: 

'" o til p ci u nd ;; ( pc:i I.y c h .1. o i: i. n :i t: cid cl i be n ;; o 1: 1.1 i:-.:i n ;;; ) p i:1 1 o r t o dl e g i".:i cl :j t: i. o n 

bo i.n:noououi!i ch i - imio i i l : - ! . 

I  n ;;. u m m a r y , w i b t  i thi;; no :ii t:: b .i ;:i n a'l. !:.«• r n a l  : i. '/e, l:.hi!i ma r s-.h e !-i 

ui on 1. cl oont: L n u i - i t:o be .:i po t: e n b i a 1 source of contamLri- ints fi::n.r [iiany 

y i - > a:r ;; I: o c:i::me . 'Eowtj ' i i 'er , I: H I E ; ;; e ma i: • •he ! ' : - \no\i Id oon t: i nine to 

l! u n c t: i ci n .11 :;; a d i \r K i" i;> (•! .:i n d p r o d u c 1 1 M e :n Y -> t v. m .:i i'i d , .:i 1. 1hi c: u <:• h 
rc: ci n it: :i in i n a I: e d „ w  o in 1 cl p r o v i. c! e ui a n y ::> f t h & v a 1. u a b 1 e v» <;; 1 1 a n d 

1: 1.1 me t: i. o nu;; p re v i d < ; > i:l b y an p ci 1 1. u be d •;':;• t: u ;> try '«•(!! 1. 1 <-\ n cl '.-• . 



•) , 2 IMPACTS! A S S O C I A T E  D W I T  H THIi! H Y D R A U L I C - C O W T R O  L MJD I N - HAE IE! O'R 

CON !il!li INM.E WT R EMEDl l\ L ACT 1 0N A L'i: IS'RN A T 1VEJ3 

2, 

(Slibpairt C) 

'' .. !! . i . i ij!!jE;!!i!.!;;Jl;;jiL...!;y:!....!SL!LiJ;>!:>.!;:j;:!:!.t.e 

a , H y <:1 r a« 1. .i. c: •• c o n t:.n: 1:1 1 

The propoiiiedl ac t ion w i l  l 1 nM'olve the p 1 a c: erne n t of iirt: 1. eas t 

1.2 meteirii! (4 f ee t  ) of f i l l ( i , e , capping | oven: approximately &:i 

h e c: t a ire lii ( 1 '.I 0 i'lCT us i = i ) o I: opus i'i ii) 'At e r „ 2 9 h ec't a re :•; ( 7 2 a c:K'eii; | o 1: 

i nt e ii:1 1:, i d a 1 f 1 a t „ a n <:l I. !i> he c t a ire in ( 4 7 a c: ire s) o I: I:, i ci a 1 raa r s h i1 .i. f 

i ; 'C i : i c: o n t -a in i na t:. .i. o n .i. ;•; g ir e a I:, e ir t.h a n 1 ,  0 p p m i ) . T f a e i i i  e u v: e a 

e s t i, in si 'I;, in a w e i" e b a a e t:l o n i n I:::i r KI a It: io 1:1 1: r o -ui t ]'i e U , S . c 0 1<; 

l:i a l:.hym KI. t v: i c m -ip I: o r l:.h us i-i sA: \.\ in ry :n c: r l:.h 1:3 :f: t i\t\ C CKjcru- 1;; 'h i-n 1 1 :•; t r e-'i;: t: 
pl:!r idgt -s i l:.l'ie i:- e i<  :i. is; ii! i:l w i - s t l i - n n  d COVIEM: ' t v p e  ̂  I : I : O - I T I the U , ,!• , l i lP/ i 

i: , P ., I . C . w e 1:: 1 <:i n d r e p o r: t ; a n cl i: e c.o r: til e. cl e !l e v a t i. o in s I: o r p 1 ii nt 

!:j|::i!!o:iiE:!-i w i t h i  n 1:1 , P , I , C ., wet 1. iimd I!! ,  i ! ipp:n:>:<:imi-il: .ely :i E! hi e ct >:.\ r e ;; 

( ' •)4 <-ici"*:!!i i of t l'i (i! i« x .i. s t:. i ricj o];:(=!ii w<il:.i::r woultJ l:)ii! cioi'i v e i"1: i-!cl I: o an 

int i isr l : . idi i i l P l l i s  t h (-i b .1. l:.a t .unt i l i i i p p i r c x i i m . i i t d s l  y 29 h E ^ c t i - i r E - s : - - ( ' 7  2 ac i : e i=! ) 

of. i nt e r 1 1 d 1:1 1 fLii t would be conveisct i i id t:o Low -:,al.t:. m a f i - i  h i-ind .hn:|li 

s a 1 1 ma r i?; Ii , "I1 hie 1 lii , 8 he c t a re s ( :i 9 a c r &..<•• } o f Ib ra c l<; :n '•• h / f re :•• h w % t <?. r 

m i:i r :;; h .:i nd h i cj h i-s < - i !l. I:, in i-i r: •; l'i WCH.I I. ci c: h a rug e t:.o up 1. .;i nd \> e t;i e.t <\\ t .1 o:n . 

iVl. l:.hou(:|h capped, 14 . i:> h i=s o t: a r «=!•:. (36 aerie-!-:) of. :'.<}::>en w<:il:.ei: hah: i.\:.'-\t 

I. !•; .:i n 1: i t:: :1 p a t: e d l:.o r eraa i. n a 1:1 t:]•] i ;;; l'i in b i t a t:. . F i :n ,-\ 1 1 y , t In;- :i , \\ 

h e c t -i i:-e si: i ' i : i ii c v. ci!-i ) of. Low ma t:lii h would b'E- c o i'iv<:: r ts-id t: o ]'i .i.  tj In Ttiar!-.'h 

a n d ui p 1 a n til , T hie a e eh a nqe '.-; a ire p re s in n t e d :i n T a b 1. e "' •• II. . 

I h e p 1. a c: erne n I:. ( c a p p i ncj ) ::> I: a t:: 11 ea s t 1 . 2 met e r s. ( 4 fee t ) of 

c lean n; «-d im e n 1:: 1=1 ove  r the B x .i. i;; t i. ing s = s u b :• 1:. i:1 a t e of open-W:i t f ! ! i r , 

.i.,n be-, t; It: i til a 1 1: 1 a t , a nd 'we it: 1 anils ou L s i d& the pr o po s ed 1 ini-id Ba rt: lien 

and rockf 1 1 1. c h a n n e  l w i. 1. 1. c h a n q t - s the si.ibii.trate frort i Grganlc 

us i.1 !:. ,, in a nd y s;; :n 1. 1: 11: ,, and p ea t t: G n; an d c r 11; is :n d y t;j ira ',' n; 1 „ Ii! 1 e v a (:. i o n si. 

a l o n  g the propose  d chain in el w i l  l u l : r .  o be i n :r. r e in us e d v i. a the 



p I. i:i i:: i!!!]iru;i n I:, o I: a !-:a :n cl b !l. a n>: i;s I:. a ncll r i pr a p ( l!' 1 gin re-; :? - i! | , E K<ca 1.1 se 

i n 1: His :i: I:, i. tila 1 m ui till f 1 a I: <-, a n i:l w us I:: 1 a n cls a r i;s c o n;;; i. clB r e. cil "" :i! ]:s e c: i .;i 1 

^qu ia t ; i.c: S i.tc:s" , t h u  s li-svaluat.i.on of f i l l i n  g of these . ; i  T K  - s  s 1--, 

q i v i i s  n !:>pi;:i:::i(:il consider a I: Lo r i . Thi!;: eva 1 u at i o n is p rov ide  d i.n a, 

iiiiibsequicint si-sol: i.on I ' i " , , . ; ! , :i |i , 

b., I n •••]') a if bar Cont a i n ment 

'T h i;s cilr & d g i. n i:| a o t:. i. v i. t .i. us s a '=. s-. oc i a tec! w 11: h 1: h .i. '-. a 1 t: c: r na t i. i/e 

w .i 1.1. a !l 1:: < = s r t h i-s p'hi y si, :i o oh v m i c: a 1 c: h •! r a o I: <\i r .i. f;.t i. o <-, 1:1 f t: h & :\\ n i" I: a c:e 

if iec i l Linent:;;; w 11: h i. n tlw. us s l:.u ii ry . Drujdqiim;! w i l l  , not : on!l y chancj i ; ; the 

p 1'! y s i o a .1. t:: 111 a if a c: t: us r i. s It: i.c s o f t: h s-s s <» ci i inn e ni I:. s 'by a 1.1: <E- ir i nq i t: •-, 

p .-I i" t i i:: 1. (is '.-, i. ;: e till i . ,« t r i b 1.1 t: 1 c: in , b u t: v .i. 1. 1 o h a n q e t: h i;s p H (;i n cl. 

o '.f. i cl i-i I:, i c:i n - i:-i» i:l net i. o n pert: us irl: i. i-t 1 o I: t: h e. ssiecl i. men t: s „ "ITu;- ;=; i = s c: It ;n n c| i-s - i i 

c an n-ssu 1.1 . i  n I:, i" a n !•: f o r m a t i. o n ••. of c:i;srti:ilri in cs I: <:i I. s i:ind cifg.nnlo 

c t:» m [:i cs u n ci! - . w h i c l'i i«i i  ' . [ 1. i. n f .1. u e n c:1 us t:. h & .i. i: !•• o .1. u b 11 i. 1: y a n d / o i" 

b i. o .:i v a i 1 :ii b .i 1 .i. t:. y , T h i-> cl i -> t:| r i;> i = s t:i f ,:i 1 t: e i" a I:, .i. o n v 1.1 '.[ c3 <•• p s;: i'i t:l o in 

pl i^i- i i.oall. disrupt.!, on o.-iuseiici by the d t : i=sdgi nq i:i c I:, i v 11:, i n; s . f ind the 

p hi y s i c a '.[ a n cil c1 h i-; in.!. c: •> 1 t:: l'i n if <:i >:: t v. i" .i. i:: I:, i. c1 !=; o I: t: h «• !ii 1.11:: s u i: I: n c B 

!=; t-sd ii. in i-s n I: !=i . I! n f orm 'At i. o n on c: .i. i:x: 1.1 !l. ;:i t: i. o n a in i:l t::i.:i :t: r e n t: i\\ v 11: b i n t h e 

l!i !ii t U a l"y ,. .:! !:i W I!! 1.1 <:l i:i ]J3 b y •• IC Hi 1. :il ll'l d C I'l l=! Ill 1 C i:! 1 C I'l :il i: i:t C t <:! T .1 :i t \. C ••, 0 f 

S! 'sdi ini ;snl :s l:.]i(-il:. '» i. 11 be i;s :<:pc !•; eci - s l l t i - s i  " cl r ei:il i;i.!. ing , \n\. 1 1 bi-= v:v.qu i r i;sd 

i. n or cle i" t o e v a 1 u a l:.is: '\ on i:| -1: ci if TII us f I: e c !:..:• c f t: h e •; c-: o,h .:i ncj«: : ; ; , 

T It e iii u b in t r .:i I: e e I. e v a t: .i. c n sn s*' i. I: h i n I:, h« ; o p e n \ir a it: e T < - t n til 
i. ril:.e:it:tid<;i I. l : ! l - i ^ s 'n.i. 1 1 i l i s i c rn -c i i^ ie :iippro:>: i . i i iati;s:i y 1 , ;? m«-1: i-s i:1 •• H f e - ' e t ) 

i:l!:i <:l l f t ! l : :Ul l : . Cl f tl'l.!.,:: :l 1.1 (•! I"]'! ii t 1 V » ! S  , A pp'.f 0 X 1 lllli:! t«:' ll.',' 29 h(:!C t ill T'E: S ( 7 IJ 

i : icr«is | ol: i n t i-s rt 1 da 1 f:1. dil:. w l i i c  h c i :ml :<: i i .n PC III i::cinc:i;sivt:riil:. iciri :- . i.n 

us :•: c:e(:> !=i o f 1 p pni \» ci u 1 cl a 1 :; ci be 1. own; r i-sd 1 , 2 me t i-s ir ;• (' <\ f i« e t:.) .11 n cl 

CGnvi- i r t s - 'd tci cpen Vi-i ts- ' i : , In a cl til it i. o n , if l:.hi-i lii* lii;icl:.,:iri;!=;. (47 

acres | ol: t i d a  l i n a n u  h i: e cpui r e cl re cl i;i i f i c j , thi-sn this h i - i b i t i - i t would 

b i:s e:« p iisot ci til t: c cl'i a ng n; to a t i. da 1. f 1 a t, 

E 1 (•! M' a t: i c n :;. ii n ci1 s e til .i. m1=1 n t c: h. u i" a c t:. i;s :f i. s t: i c: ,•• w c 1.11. cil a 1. s c: b i;s 

. • i l terisid in i. l:.h i. n tbe ti-smpcr s i ry c c n t: .H 1 rrrru;; n t s l t i - - . 'Hie |:i e nil i:i n® n t 

c c n I: <:i i. nnie n t w o u l  d i mnp act ah cut B h e c: t.:i :n=s!-, (20 ac i: us ;•; J ol! dn-sdgecl 



t 1 cl a 1. in a r s l'i a n i:l i> h e c t •» it: e s | :i ':; -AC it: e si. ) o I: ni l ire cl i:| ed \.n I: e r t i ell a '[ 

1:1 at , Tli i i i a redi won l.(il be f: 1 1 1. ed to ;? ., 4 metiers ( J! t:eei: ) above 

mean sea level and thereby c a river ted to upland (Table 'f •• 1. ,i . The 

p i:-cj |;i as.e <:1 i: i. p ra p peel enib a inkme nt •« it: o an cl 1: h e p e riina n e nt con t a i n m e nt 

site w i l l result in the t:: n;:a I:, i o n oil: i-cme roc'k.y i n t e rt i. d a I zone. 

Th e cl re cl t;i i ;n i:| cs pe i: a t:. 1 03 n w 1 1 1. c a as e some ;;; 1u m p i n<;i o r II. .11 1:. & ra :i 

d i sp 1 a cI'lvtirii-: n t o f s eel im e nt s a 1. o ing th (?. pe T :n me t e r o Ii the d re cl q :i n q 

l i . r n . L t s . H o w e v e r  , t h i s s ] u m p .i. n q of i;; e cl i :ra &n I:, s should be (:i 

i:: ernp o if n iry s- 1: 1: e>:: t o Ii l:.h«i till i"i-i cl q i n q oj:i si! ra t :i CUDs , 

a , H yd i"i:i 1.1 1 ic -control 

I ID p 1 e HI e n t:. a t: i o n o it: t h .i s => c: I:, i c n w i 1 1 i: e ;;. 1.11 I. I: i n t: !h e 

re & a !:>[:i e ri!:i Lo in of bo t tom - -ed i m e n t s cl u r i. iv:\ cons-it rue: I:. :i. en o I: I: he 

l ined earthen and roc Ik f 1 1. 1. channel alorvq I: he western shore- 1. L n e . 

T h ci i" lit i= i 1.1 !=; ]:: e n cl e cl !•; e cl i.mi e :n t :; i« i c 1.1 1. i:l t h e n 'b€ cl i :•• p i-s i r i i j e d i n t. ::i t lie 

e n v i r o n in e n t b y t In e (:. ii. d e =; , 11 i s n o t: c1 e r I: a i n t h is t. t:. h & 

s e d i tii e n t:. - cl i. s p e it: s a i o o n t r o II. wou ill d be e ii I: ec 1 1 ',' e i. n c: o n1 1: c; 1 1 1 nq 

these i i i ed iments {Palmer::i iiiinii If ran cinques 19 8 '!:> )i , The o,emi ' i : i : i t :Lon 

of sus|;ie tided |:iai:t.i.culal:es and t u r b i d i t y In the water column w i . l l  . 

be e spec. La 1. .1. y pronounced during the. c c n at rue t Loin ol: the proposed 

c h a n n e  l a n  d i;:ri.or to the capp ing o I: the & e :1 1 in e n t s i.n the 

::ip e n - w a t e r a r e a s  . The amount: ol: secirttient cl i.i-,perE:,ecl and tlrinis 

re & 1.1 1. 1 i. nq e 1: 11: ecta w L'I. I. be 1 a rgel y clete rim inei by the t L ine 

requ i. red to implement t h i s a l t e r n a t i v e and the e f f i i - c t i i v e n e - i  s ol i 

t h t!! ii: iiid i me n t:. •• t:l .1 •; p e rii- a 1 c: o n I: it: o 11 in e as 1.1 re s ( Ba r in.n r cl 1 97 6 ) , 

b . I n •• h in rbo T Cc n t.n i. rime n I:. 

Dredg Lncj ol: the eatuarv vi.ll increase '-suspended particulate' . i . 

and tin:!:: icl it y within the water co lumn . The maqnltude of this 

increasi is -unc l 1 '!:.:=: s i g n i f i c a n c e w i t h re..;pect to tlv:- biota in the 

inner and oul:er harbcjr w : i l l . depend l - i r q e l y on the opera t iona l . 



T ill::) 1iji '/ -1, E :: 11 in a I:, e d C h a n <:| «• s .i. n W e t: I ai n d II! a Ib i. I:, a I:, d 1.1 e I: ci 

11 y i:l i" 'A ILI 11 i c C 1:1in1:, r o 1 n n till D i" e d i j .1. n <; i w i. 1: h I 'n •• Fl! is i" b 1:1 r 

C' o n 1: (ii :i n in is n I:, w i. I:, h i n I:. h & U p p i:s r ^. i:: 1.1 s» h n i» I: F. i. \> c :r 

Hy cl if is u 1.11:: c: a tit: r o 1 C 1:1 n l:..-i i. n HK-'TI t 111 !"*• cl i;i .i n<:j 

it» ] l:.ii;- r i:i!:. i c n \\- A 1.1 i = s i:1 -it i ci n <;, 
i___Jhie_c1;i;areii ; l(j.cr.e.':;..l 

Open I-) ii !:.«• r :i8 ( iM | •• - ;!9 1 ?;• ) 

T i. da i Fiat : > 9 ( 7 ; ? ) : : tBi ;94) : i ! i i i r i ) i . < ) ( 4 7 ) 

;;,,;i 1. 1 M :ii ,i: !•; h / U p I.a ncl II. ̂  ( * 7 I * :> ;> , 2 ( i> C) ) :i! 7 ( 67 I * 

T i:v» n !=; 1 1:. :u::n I'lOni-!,' 

i ! p I ii tn::l 

A ii. i= i \i in i n i;i t In a 1: 1 9 h e c: 1: a r« ; !•; I !'i "i" ii c: i" i=: \\ ) ci I: T i. d a 1 M i-i r ;;. h 

c: o n I:, a i n i. n i:j q r e <\\ t <-: r t l h u  n 1 ,  0 pp'm PC El . I I T I - - a L '•• ::i c - s p p i - s c l 1:3 r 



condition!:- ol: I: he d re d i:| i in i:| ( cu t: t e rh e ad HE; v o l u t i o n ra te , ope t :a to t : 

I:, ra i. ni i ng , t i. HI i n i:.| , n; ed i me nt I:.'],' pe ,„ e l:.c: . I , a s w (is 1 1 as I: h e e x pe c t Kid 

i i if I" i cleric/ of the pro ponied si,ed.i.;menl:. d i s pe rs -i 1. c o n t r o l . H o w e v e r , , 

.il S, 'W' j. t 111 t !'l «:' III y d I" i:l ll.ll 1 i. C - C O I'l 1" I" O I. i:l I I:. (I! I" II .il I:. 1 V (I! „ 1: 111 «•' !ii Hid 1 me It t 

dispersal control (weir .and s ill:, curt a ins | may bin .i net' feet lire in 

cont rol.il. in i:| very iirtiia 1. 1 part ii.ci.il ate'-- that w i l  l account for the 

in a ji <:i r i t y o f I:, li e s u ape nded m a t:. I: er T e au 1. 1:. i :n<:| I: r OB t lie d redg :i rig 

opera I:, ions- . ,. It Is-. these s m a l l p.ii r I:, i c u 1 .11 1 i-s s-. , l i c i w e v i i s r , , wh ich may 

conta in a Large percentage ol: the exist ing PC'Eia (Mel-calf and 

Eddy 1.9'ii :i) . 

rhii. !;; propcsed .net ion w i l l  , not i iwoivHs t:he direct dlschiiirge 

of f i l . 1 cr t in- idqE- 'd mats- r i a  l in to open w - j t e r  . Al.tlioui:|h dredge 
in <i tui: :r .i :!i 1 i;j e [v:- r ii til d by t h (i! p:r o ;i H; c I:, w i. 1 1 be d i. s poi-i ed o f be. li i nd ;ii 

it: i p rapped cont ;> i n« i« -n t d ilu: , local and --hcrt - tenm incre- ' . -u- ie-- , in 

t: u i" b .i. til .i t y w o ui !l d c:ic t:: u ir d u i: i ng c: o n is 1 1: u c t: i c:i n o I: t h e pe i"in a iv;; ]•] t:. 

containment area , 

7 . 1! , 1. . '.] !!|j!!i;!a.!;;J;:/:i!....!;;.!:!....Wa.!;:e;r....:;i!y.a.;i..i.t.;i'. 

Tl'ie Di. i / i ! : i ion ol: irfater Po l l u t i on Con tiro I of the l'Ia.i::Si:iicll:].uset.l::,s 

Depart in en I:, of l i lnvl iromiu-ntal Qu:i 1. ity F.ni;i i. n<e- e r 1 n<:| cur rent ly ha:;, a 

SB goal l l o  r the u p p e  r i ^ c u s h n e  t R i v e  r e«, t u a r  y ( !•. ee S e- c t .i on 

3 , 1 . 4 )  . Any tviiw or i n c i: e a :-,e d diiiiclvurqei-i ol: pol I. u I: ,=i n t s to i-juc'h 

w .:i 1: e r si, .-ire p r o h i b i t e d by the State cf Mas=>: : . : i chu!= ie t t ! :> tin 1. e :•> / a 
'w.:irl uncii! is gt ianted by I: he D i v i s i o  n of Vi'ater Pol lut ion C o n 't: r o 1, 

a , Hydi:.:iul i <: : • • • control 

W a t e t : qua l i t y w i l l be -n I: tlected b'y I: he i n c r e a s e d le^e I. ;;; o i E 

;:i i.i B pe in d ed ::> o 1. i. d a a rid l:.i.:i.r b i d i t:. y d u \: i n g t: he i nip 1. e. mein t:. •> t i. o ni c i t h e 

buy d T au 1 i c •• <:: o rut r o 1 in1. 1: e rn a 1 1 v ih ., The p I. a ce Minis nt o f 1 , :?, me t e r •;. ( 'I 

feet: | of ;; a n d y a ed mie nt s over the e K. i. s 11 n g organic silt: and, 

si ity sand will cause t:ne res us pen si on of. :-.omi?. p a irt i. c ui 1 a t R •• 

iii s I E ; oc i a t e d c: o n t am i n a n t:. ;;; ( P G B i\> , me I: a .1. si, } , I n .ii d d 1 1: i. o n , o it:  l -i ii! i" 

temporary w a t e r <:p.i a 1. .i l:.y c:'h..:iriges „ i-juch as; charKje'-s . in d i sso lved 

oi!:ygen d e m a n d  , p H , , .11 nd n u t r i e n t s  , are a n t i c i p a t e d . In I: he 

7 ••••;'




1 a]'!€[••• I:emi, l:.h is ail I:ernat:1 ve would Isolate seel 1 menI::B corvbaTtii n a k e d 

w i t h l-'CBs and It'Li:1!a 'M"\r min t a L i n f r o m r e? su ir. p is n in i. c n and transport: 

W.!. I: h :i. n t h e es t ua :ry „ 

b , In - -h i i i i :bor Coni ta lnnient 

The dredging o f : the e•;11.1 ai :y w i l  l have an e I:f ect 011 I: he wa te r 

quality c f the es tu i - i ry , In a d d i t i o n to I:hi;; expected! 1 nc r e ::i ;•• e s 

.i.n suspended sol. ids and t u r b i d i t y , , th is ac t ion w:i. I. !1 a l s  o r e su 1.1 

in 1e in p o T a t: v c h a n g e s :i n the 1 e'/ us .1.s o:f! n u t r . i ents ,, d .i. s;; c: We d 

o !(,:;,' g e in ,„ p M , m & t a 1 s , a n. d I? C B> s in t b e w ;i t e r c:1 t:i 1 LIIII n . 1' l'i <;• 

I - - r v v i r o n i n i - i n t a 1. e f f e c. t s o I: i - such t:: li a n q e i;i w i l i dcspenid upon th«-

e x: t en t ol: these changes -ind the? ef t : en::!:, iveness of ! the control 

m easu :n» s to tn i nim:i;; e the i m p act!:! w i t h i  n thie estuary dur ing 

Imp 1.1=! me n t a t: i on a nd t o p re ve tit a n y con t am i n at i o n e x t en d .i. nq 1:: a yon d 

the harbor o p e n i n g , 

7 , ;•' , 1 , 4 .!.!!].i;!.:J.!;;.t.!!i....!!?l!....!-il!.!!;.!!;!!!.!;!.!l:....!i:.l!i.!l.;ti.!!:.!;;D.!li !!.D.!!!....W.!l!.t.!::.!!;....!!L.i:.!;;!i!.!:!.l.:!!.;t;.:i:.o.:n. 

• i i . H yd v. i:i LI 1 ic-cont i:ol 

T he h yd r a m 1 i. c: •• c o nt r o 1 sa 11 e. r:n a 11 \< & '« i !l 1 .i. n K f 1: e c t e 1 i in i. nia it: i -> 

the:! |p i:e !=!(!: nt p h y s - i c - i l . eir» i roni iu isn t of. thui Ai::;i!:il-inet l:!:iver e :• t n -s i: y 

a nd i!;::x,t: e nd t h E;; ^u-ii'J: h rie t: R i '«' e i" to the C oq q eshal 1 IE! 11;1 aet: B ,r i dg e., 

As s taked i.n Section 3 , 1 , "1 , i! , numerous smai'L s t: r e- :i m s present lY 

contributi:? 1 , ' ! 00 cubic inet:ers ( 5 5 0 , 0 0  0 cubic H'eet) / d u v of i: cesti 

w a 11-!r t o I: In e e in t u <a r y ( f a .1. i ev EI 11 m a t e ) . ,'V n e w h y d r i:1) !l. og i c a 1 

e n v i r o n m e n t : vould be c r e a k e  d in thu-i e s tuary The el: fleet c £' this 

< - i . l . te i:inat i. I/*- on iocal w - s t e r c i real at Ion it'ould be con:-; i d e ^ r a b l e . 

The t i d a l p r . i . i -m w i t h i  n the proposed c h a n n e l won I.t i l l be much ' le;;s 

t h a n p re sen t ly exis t - ; i.n I: he e •; t u u f y due to the reduced ^oiurae 

oil wa te r t:h:n1: wou ld f l o  w i n k  o I: he cha t rne l a . l thc i iqh thn;i water 

c u r r e n  t v e l o c i t  y i::: e^ispected to increase v i t h i r  i the proposed 

c h a n n e l . . The local w i n d - d r i v e  n c i r c u l a t i o n u n d w a v e s w o u l d be 

!l e-1 !•:!•!en«:d due t:c I:he r e d u c t i o n in s u r l l a c e are-'a oil tin-! e- :»:posed 

w ii t e i; i.n the e s t u - n r y  , The k i d - > l currents in the i m m e d i a t e 

vicinity of the Cogge !»hi:ill ill t reel: Br idge '«culd also be reduced. 



b , !!n-ti<:irbor Cointiiirniic-nt 

The dredkj Lnq with cl Lsp'Osa I. In an In -harbor ccnta i. n merit s i ts  ? 

a 1 1 e rn a t i. v c w o u 1 d die- c pe n the ov i-s r •> 1. 1 es;; t aa ry fc 1.1 1 r edui c o th e 

a re i-i 1 e:« t:e nt ci f t h e es-; tin ,:i ry i n tlie no r l:.h ei:i s-, I: e r n r eg i c: n , Tln.u s;: , 

t:. hi-: i/o 1. 1.1 HK-' ci f t: i i:I a 1 id nt e r e n I: e r :i ni:| t: l'i e e s;> t:. 11.11 r y a rid t h e t .1 dl <:i I. 

c: in if r e n t: !•. a t: t h & C1 o i;i q & ::; 'h a 1. 1 ,ii I:, r e us t: IE! r i. d c| i:s id ci 1.1 !l cl i n t:: i:1 c> in ;;; a; 

!•: I.i i;j h 1: 1 y . The current veloc i t  y nnorE-as- i  e woul  d depend on the 

v o 1 umi-i o I: w: d i. nii» n I:, ir (-imc: v K d , 'I n c|'H! n<:: i:',:i I. ,, I:, he: <:: i. r O'i.;i 1. a I: i c: n i. n t:. he 

.'''.CM-ishnet .̂ ivs?r n; s t: 1.1 a ry w ::ni 1. t:l net: be qre-'cntih/ o f:f er-teril ' -sLn^ o ths: 

li'Ol. l.lttME: O I! !:>l:!d.L]))(=![Vl:!:> d D:! Cl'CJiE: d V f O U l d If E: }"J T K' ':: Hi I'I t 'll !• Ill ii 1 1. |:i O I"C 0 fl t: 0 CfC 1 

ci I: t h&. 1 1:1 1: .;i I. d c: I. irnns o I: \«r,;i t t:t i: i. n t hie t id i-i .1. p f i. SMITH , 

l-: if e-i i; i-i i'i I:. 1 y , 1. o<::.-i 1 1;: ed I:, i d a 1 ::i n d id i nd - d ir i '/ B n cu r r K in t. s-i n t: l:.h e 

a d q e. ol: t:h(-i Acuiihnet 1:! .i.'« e r estuai:;,' n/et: Lands-; are small.. I. due to the 

'•; 1') :i 1 1 o 'id d r? p I:. Ill ;;. <H 1: I:, h e « h ::» r1 e 1 1 n e , D r if; dg i n g a cl j a c e. in t: t;. o t he 

vs-'l:.l ands- i idciuild deepe n tine v.iitoi: at: the s-.h c: r i-s 1i n e and 1 1k i=; .1 y 

re:;; 1.1 11 I: i. n q r K ,;i t e i: c: u r re n t •; a I:, the SHE; ! 1. oc.-it.i oinsi: . Tht- ' - i i - i \\,t r o tv:j us r 

c: u i: r i;s n t: i-j :ii.nd \ir.;i v e. act io n c:ou l.tl |:i o t: 1=1 n I:, i (:i!l 1 y ire;-i.i.l I:. :i n EM: (:::=• .ion c E' 

t: h & .:i t:l j .!i i.: i=; n t: id K 1 1 iii rn cl <;, , 

•i, I-I yd. r i:iu 1 ic -cent:, col 

C h <-i in QI i ni:;i t: |-| i-i g e. o m K t r y o 1: t: h e l\ t:: 1.1 ;;; h n e t R i. v i=! .f e :;; t: u :i r y i i=i 

ex pec I: eel t:o i.in |:i i:i c: t I:, tie t.i d.nl c u r t: n; n I:. •; and ell. ns' /ut i. oni:- .in the 

inneir 14 ev. l:!e d IE' o i: d I-I ark: or,. The efllect that. Lhis-i changai v<culd 

h. :we on lU'in: tidal i:anqie w i th i  n thus Inner harbor c::innol: be 

.a s c:ert(-i Lined vithoul:. a |:: r ed i. c. I: i v e phyi-i Lt::,:i 1. ct iodol, howe i / i - - r  , tl'ie 

a mp I. .1 l:.u d (=i c: Ii :ii n cj e. .1 ,;; us ii.p cs ::: I: e d t:. o ]:: i=; 1 E- :;;s;i I:.]'J ,:i n I. ii o o.n I: i in s=; I: e r r, ( C) . i:> 

I' t:i o it: | o I: e lev a I: ion. 

b , I in ••• h-si i: ]:: o r C o nt ;i i n men t: 

The in-hi:irbo.r a 1 1: e r n,-i t: .i •» <•! '«ciuld a l - -c (S'Hfect I: In:! tides-; in the 

Me i« E csifl I: o i\l n. n ne r h.:i .r bo r , a 1 1 h on c| h t: c: a I e. :;. i: e r cle i;i r ee t h.,:i n t: h ci 

h yd it: iii u 1 1. c: ..... :: c n t:. i: c: 1 a 1 1: <:: r na t i. ire , 



This! deve 1. opine nl:. of. the p e rm a n e n t t:: on I:, a \. n in e :n t !;;ii.t6 w.il .1. 

i: e i=i LI 1 1 in the el moil nation of e:i! I st i. ng i n te T t Ida I. ( l lut i ; ; and t i. tdl n 1. 

m a i" !•; I'll a n d the «:: r e a t ion o I: an 1:1. p 1 a n tl '•• y '•;, t e in . Hence , I: he 

containment .area would no I:, experience any tidal. ex c: h a m;i e . 

"' , :?. . 1 , 6 Ijiig.!!! o ];.!;: ..... on. Jj'iaJ. jj:nj;;.y.....!;;j:.<;|d i.e.nt.s 

a , Hydrau l i c --control 

The i; i, ve t: dlscharqe into the proposed channel would remain 

the same, t h u s ,, lior.L;!,onl:.a 1. sa 1. .i. in i t y c|r ad Lenta between the r iver 

water. and harbor water v» cui 1 c! occur Icwei:1 than cur ren t ly ex.i -it , 

Th i. s l.owet: !-:>,:ii 1. i. n 1 1 y q r a d i. e tit i « ant .LoipalMsd l:.o extend nearly to 

the c: oqg esh a il 1 S t ree I:. Br .1 dqe , 

to. I r\- h a rfc o r C o nt .a .i. run e nt 

II:. is e xpe c te d that l:.he p rop o •• e d dceti lcj inq w i . ; i l had 'e onl .y ;n 

t e m p 1:1 1" i-i r y e f I: e t:: 1: o n 't: h e h y d T o <:j T a p h .1. c c:Ti a r a c I:, e r i. :•; I:, i. c s 

( t us iii'pii! :t' i:i l:.u r &. ,, :;: a 1 i n i 'It: y ) cs :f: 1: ]'i n> «=• i;; l::t:i ,:i :i:- y , 

7 , 2 . 1, , '! C jDric.:!. ]ii::i. .1 .ojEia 

I n <;i Hi: n e. v: a 1. , I: 'h e h y tl r -i u 1. :i c •• t:: o n I:, r en 1 a n d I:, hi «• i n •• h a r !:: c if 

c: on 't: a i. time n t: a 1 l:.er n a 1 1 ves w oui I. t:l d i. T ec t '.I. y i m p -n:: t: equ i. '/ a 1 e n t a t: e as 

c: t: 'iii (is 1 1 a n d in a r :-s h a n til 1: :i d a 1 1: 1. a t w i. t h i TI t h e l\ c u i-j l'i n n? t: R:i M e r 

e - f  t n a r y  . However, , the capping of: t : ida l f l . i i t a i: e a ;;. w i . t : h l:.he 

hydraul i.c-cantircl a 1 1 e rn a1. 1 v e v iou ld reiMii l.t i.n an iricreai-ii-;: in the 

area ol: s:il.t :ind b r - sck . i - -h Ttiar:;,1!"! and we til  ! rnd/up 1. and trim!;: 1 1: ion 

are-i i i : - (Tabl .u ; 7-1), T" i. till ;> 1. 1:1. f i t : h<: ibi l : . : i t L E I . a l so ant Lc . i poted to 

incrs-!<:i!:ie due l:o the cappirn:! of e n i :;;!:. ing 1=1 hallow -a. i: i-s <i K, of. open 

'ni f i l t e r  , T'h.i;! i n,-l'iai:l:it:n: con ta inmen t •« I t e r n a t i v  e is a nt i. c i p a t K d to 

re -HI It In an incrai-i&s- in cp&n wal :er ha l:j i. ta t iind .:i dect:ea:-,e i.n 

t idal 1:1 at and wetland areas. The net: area of e:-ti,iai:y resourcea 

( i. , e „ w e t !l :i in til ••> , t i. d a 1. 1: 1 a t s , a n d a p e n u a I: e i: In a I:: 1 1:. a I: :;: ) 

anticipated l:.o be converted to upland w.i. l:h the hydr- iu I. i .c-cont:rol 

.:i n d .i. n - h 01 Y: b o r c o n t:. a i n in e n 1: .H 11 1 e r n a t:. i v e s i. s 1 Hi . 8 a n d :i <l , 0 

hectares, re-iipiiicl:. i '/el. y , 



[>i"is-'dg:i ng w i t  h d is. pos a 1 in an i n-'In. arlboi: conta in merit site 
wo LI Id 'be L e s  s cl L s r u p t ive tci the hydro logic cha rac t e r ol: l:.h e 
e s t u a r y . 1\ quant i ta t ive assei-sment ol: the two al te mat: i. ve-- , 
i;j a r. 1 i on I a i" 1 y wil:bi. re is p ec t tc changes :n n the 1 1 cl a 1 response, 
wi . tlnn Mew Be df curd Harbor , , w o u l . d require an e v si 1 u a I:, i o n o f  " 1) a. 
'iii t a i. 1 ii! cl bathy'metrlo survey ol: t:he a re a i ;•' ) water current and 
p :r e s s ui :r e TII e a « ui :r e in e in t s a I:, k. e y I. oc a I: i on s : a nd :i | a & i tii p 1 e 
n u mi e i: i o a 1 mo cl e 1. tci p red ic t I: he t i d a l response H e r cl i. f I: e. r e tit 
geometr ica l . boundaries in the harbor in i:el n t Lou to this proposed 
i: e in ed i a 1 a c 1 1 o n 's , 

Cin F e b ri.i a r y I! \\ ,, I. '•U:)l:i, an 1 m HIii t u r <;s p e r e g r i. n e I: a Icon was 
observed f lying over the estuary and "all:, mar :;; tvi- s iSB,:: n iBl l i ) . 
rl!h i. s spu! o i I-- s i. i=! cxn:rt-ititly rec:oci:n i. MC! i;is .;i F edis r si 1 1. y Ii! tid a nqe ri-sd 
,':• p i« o L ii:! i-i h y t Ii e U , ':• , IF i s h a n i:l W 1 1til11 i. f e ':• e r v i c e , u n til ;•: I:. ;i t o. 

li! n cl a in. q e r e d b y t tie M a s s a c h u s e 1 1 .a 111 i. v i. s i. c n o I; F :i. s Ii B r i, e s a n d 
1-1 i. 1. d 1 1 1( e , I i t he s t u d y a r e in c:: omp r i :•• ed p a irt o I: t tie r s- <;i 1.1 'I -i it: 
wi.nter.Lnq rant je of tins e?.ndan^erc-d '.- p e c. i e i;; , \:h& d:i - ' turbance and 
]l:-i a b i t a. t a 1. I:, a r a. t L o ns pr o p o s ed in i. g h t b e c a. a s e 1: o r c one e, r n , 

-|{o iii e v e t: , .1. a o a .1. o i" n i t h o 1. og i s t & h av e •; t a l:.ed t: h a I:, t. lie p e re q i:  1 n e 
f a l  . con vi as not i W i. n t e t: r e s i. d e n t  a 1 i. ke l . y concl. usr. ion in 
:.:i a ui l:,b 1=1 ir n Mas sa chua e l:,t j-i „ I n ad til it L o n , the Mas sacIi us e 11 a M a bur a 1 
'H e r 1. 1 ii i:| i= i P i:1 o :j r a in h i - i - - no i r e o o r d - i ol: pe regr i . ne t l a l c o  n ni i i ss l : i. ncj 
act i.v it i. (?.:-, near the e G tin a ry . Appendix '•} c o n t a L n s a letter f rom 
the Massachusetts 'Natural Heri . tage Program wh Lch c o n f i r m s that 
t h e it: fi! a v e n o k n c v n t h v: G a I:, e in e d o i: e n d a n i;i e t: e d s p e c :i. e;:; ,, c c 
e c o 1 og i. c a 1. 1. y s i. gin i I' :i c a n t n a tur a 1 c o rnrnun .i. t: i e s v i. t. h. i n t tie p r o ;i e ct 
a i: e a „ 

A I-! L rig Us i;; Ilia rp- s h .i nned hawk fll .yi .nqf over up land fudge and salt 
marsh h a b 1 1:a I: s , p lus e i.ght Least terns l:i .shing in the Acushnel: 
e •; t u i a ry w 11 Ii 1. n the s l :udy area a i t : e a I. so n o t e w o r t h y  . lilacli of 
tlie se :• pec .1 e •• i B 1 i. s 'ted a s;, of " :•; pec: i a 1 conoe irn" by the 
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I'l a iii !:i a C tl Ul !:. B 1t !=i D \. V j <•> 1O I'll CJ I! ]•' L !:i I'l I:! T 1. l-i !!i il I'l d W i 'I d .1. 1. I! l=! . T" I.I l"t I'l B i 

i:: 1:111,;! i. derat ion a I: !U: a si: t e rn  s in i. l:.h i. n the i;; s l:.u a ry i :• E-.UI: | e jected a  

p a rt. o f a n y r i;> meci \. a I. ac t ion , 

7 , ;•' ., 2 , 2 !!!.t!!p.!J!.c.!;:.jj ..... on ..... I.]..*!;!.., ......C.!D.i.il!.tL&!£!!:.l!k.D.i!Li ...... Mo.L-LyLiiJi!;! ..... arid .....!lL!;:l:y]]j|l..jigili:!.tjJi 

a , Hy cl r •> u I. i. ::: •• co int r o I. 

H yd i" n LI. 1 i c con I:. i:cl and s e-d .i.'tne n t e:app i. ng w . i l l  . de |:: o •;> 1 1: is b e: I.IL I: 

1 , I? mi i-! t. EI n;; ( 4 f eis t:. ) o t: c 1. e a n f i I. 'I c n e st:.'i.:i a r .i n o <•, u :ir If -a c1 c-! s ( a iid 

p o t:. a- n t i a I 1 v :' P o i: I:- i '-1 11 o f t l'i  f = «; :̂  i- "• '» i n (;i i«' ':= ':• I- <:i i'i d »> I t h u s , 
pi-: 1. 1 TCI i n a t \. n i;i n a in •• mob .i. 1 v. bm- i i t:.i'i i c: •;; p ec i K x> .:i nd x &v e r e 1. y i mp act i. nq 

mcbi 1 Hi  f ! o i : r mi : i ( e . i:| . , f n-ih , .Hqu.- i t ic bin:!:;, J . i:n t i h u  s Icn q t e r m  , :n 

i: G d u t:: I:, i. o n i n c e v: I: ,;i i ;n in c| 1.1 i:i t i. c hi a b .i. t a t ;;: u i 1 .1. t: us :;.\;i 1. 1:: I: if a m t l'i e 

<:: I 'L .:i n n n- 1 i. ;: e cl r i. v us r a n d i=: 1. e \' (;i t: H- ell I .L n i:l n: i' v< .:i 1: n- ir if! i.i I:: :•> t: i:',:i I: e;s :i, ( •; e e 

, i i i - - :::!:. ion '' , I! . 1 . .1. | . i!i p \:i r c; :•: i. in .11 1. e 1 y ':: :i hLec:l:. . :>n=!S:. | :i. : i(] n c ' c c i i i  , ) of 

«•:•! L S I . I: inq open w •> t us ir , ,:ind : ? i  3 liis- c: t ;ii in;; !•;  ( 7 2 .;i i:: D;- :•! I of .i. n t: e r I:, i cl a 1 

I: 1. i-it wcn.Lld bus ii 1 1 i;s Dii t:l , I  n ad cl i. I:, i o n to i: i=: d Lie i. nq the o|>-Mn ur.:iti;!i" 

Ti a b i t a t , t h i. :;; :ii 1 1: «;• c:n -i t: JL •»• t-i v< 1:3 n 1 cl a .1. :•; c; i. :;; o 'I .:i t: n; I:. I'L i;s i:-e m <:i i n i. rig 

ve t: :i -I n cl hab i t a t :  , f i r c t  n the; A c: I.L «,]•] n et l:l .bn-i r , l:.]ni.i!-i n - iduc in  q potcsnt : i.al 

1: 1-: HI til i .n i:| :ii:nu:l n u r s M « r  y a re a :=. for l:.i. " .hnsr ii»!:! t h u  t spiivn v* i. t h i  n the 

i" i ',' i=! i" . 0 1 hi-- r adv us i:-;i; c; i in pa c: t: <•> i. nc:1 1. 1.1 dmi :::ci;ni ;;; I:, in.i c: I:, i cs i'i d i. ;;i I:, n i: b a tic: i = s , 

l i i- i-t . i . t i iatcici at 1 , :i Y i i i i  s i:;;; (Nil!;, l . i J  » i i , 

Lonq-hiimi I:: B ne I' 1 1 ;;; on t :h i ; s a cpiiii t i.c :•; .i t: HI i= i re: ma in  . Ling i i f t : e  r U'ie 

p i: c: |:io n iii cl t. ire .11 1. UK- n t: p i: i.n ::: i p a 1 1. y a i" i :;; B f rom tin;- i. !•) •:.> 1. a 1 1 o n o I: PC B 

•j n ell ]"i. i=! a i / ' y in «• I:, ti 1 p o 1 .1. i.:i t i. o n f .f d HI t:. h &. '«/ is I:. & i" a ricl 1:3 1 ci 1 oq i c: -i !1 

coniniut i i t . i e =  s . 

b . I n •• ]'i a r bo r Co n ta i. nrru;! n t: 

I!) r e ::l q i n g a n cl a :;; :; o c: i a t ed c: c: n t: a i ti:m e in I:, c o n •• t: ini c 11 o n u' .i. 1 1 
re. !=; •; i-s n I:, i. a '.[ 1. y s-i !l. i •in .i. n a I:, e «• ic i •;, I: :i in :j k) i-- n t: 'h i ::: c: o mm u in JL I:, .i. e ;=; u  .i t h .i n 

prcspo •-,(•! cl V f C i r l k  . - i i t i i i a i i  , R ec c: !l. i::in i. :;, ;n t i. o n ma y be expected t :oi" ^ a r y i n  q 

p e r c us n 't: <:i cj e •• c I: I:, lie cl i. :;;tu i: bed >-\ r e. ,:i ;=• . The: l :yp  e (-ind i» x l:.e n t c  f 

patt.i.cu 1. iii" i:: cmini 1.1 n 1 1 1 n! iii wlnc:h develop '« i. 1 1 be- L i - i r n e l  y d e p e n d e n  t 



u p o n ill 1.1 b :;; t: r a t: e I:, y p & a n ell e 1 e v a t .1 o ti , \\ g it: e. a I: e i: a m o 1.1 n t: ci f 

t:i p G \'\ •• \\\ a t e r h u b i I:, a 1: <« t:i ui ' .[ d re ••. u 1 I:, w i I:, ti t h e d re dq :i n t:| -a t:: I:, .i. a n 

compared I: a the hy d r am 1. . i .c-control al I: or mat i. v® (Table 7 -1 ) . The 

p r o po •• e-id i. n - b a r l:io r con t:. a i in men t: •• i. t e ui ou 1cl co n v ei i: t: 1:1 p to 1 ' 1  , 0 

hectares ( i l ' i  i acres1:;} oil wetland:-; and mud f: 1 at ra ( i n c l u d i n  g ;;;al t 

in a i" '••> li .and ]:>rat::};. i. i=ih/ l:ifE?::ih water marsh ) l:o a r t :i I: i. <:: i .H 1. u]p I. a nd i-j -it 

1.1;; a s I:. 2 „ 4 met e r s |' II I: e &  t ) aba v e nueai TI sea !I BM e '.\. „ 

l-'cip 1.11 a t: L<::H"I i-i o II I: .i. ' - . i l l , nn 1:11 I. u i= i l!..-i , «:i rid o I:l'i i;s i:1 a t:|[i.n ;;i t:. i c. o i: i:| a n i:;; in;-. 

w o 1.11 cl be reduced diK- to the pccpo ' - i cd dredi;! i. rig and/or «:i cru •> 1: i.::: 

!•; e cl i.mi e n t: c a p p i rig o pe r a 11c n:;. , Wi:i I:, e i: tut b .i d 11: y m a y .:i 1 ;;.d c :a 1.11;;; i;> 

r i-! clu c 1: :L o n •• i.n i-iomni • •p i=!o : ie ! - i ( e . g .  , I: i. i - : h ) . i f : us id: r e me 1:. u rb i. ::ll 11y 

occuri-i ciM'(»r prolorig«:i:l p e i:11 o d • - , . M o b i l e =; p e c i e::; in ay be .lib Le l:o 

if e co 1 c n i ;: e -a cju I - L 11c b -s b i. t:. -a t: ;-i f t: e. r coin ;=; t i"ii c: 11 o n t:: EMI in e n . , d e pe n cl 1 ing 

on the dec|ree oil' h a b 11a t: a 11: e r a I: i. o n. 

Both ale-'vives and blue -back herring migrate through the


6:'!:, 11.1 c- l r y t O !• p :!l W I'll 1.1"! the f T K i l l h W i:L t e T O f' t I"l6' A  C 'L3!: i I'l ri'E-'t R 1 V Ci F 

( C i: c i.i oh i G ,  ( ]:i e I",;-c n :ii 1. c o m m u n i c a t i o n  ) . I nip l e n i e n t  : at .Lori oi l e i t he r 

r e in e d i •! 1. ac t . ion could p o t e n t i a l l  y i m p a i r  , thii-i rn 1 i;i r n t i. o in ! = ; i n c  e 

l:i o t l'i i:i 1.1: e rin ;:i t:. i v us:;; i. neo :r \:io t: .:i t ei' '.[ on c| -1: i« .r in p I ace in e nl: ( 1 . } 1: o ! > , :i 

y i= i :!i i":=i | o I: •;. 11.1 cu :r ta i.n s-. n f = i ;ii i: t:.h*:i Cog g e;; h a 11 S I:, re e t:. Br i.dg e , 

I rn a d d 11: i o n , I: 'u i: t: h e r c 1.1 mu 1 -a 11 v e. i TIDI pa <:: t. *.-> in ii y T e --.u 1.1 I: T om 

i n -ha rbo i:1 d i. :•• po •; a I. i. i! irenii e?d i. ail. ao t i. ::»n::J .:i re t: ;i ke n be low 

t;,l t:» q g i,!i !=!]•] (;i 1. 1. Br i. ckje . We- i t l and are-ias ad;i a cant t:.o tl'ie prapoaed 

ciointa inment s-ilte i>ion 1.i:l be p r ime c:•>rid Leilati;;:;, H e  r the cl.i :-.poi:.-s 1 c: If 

d if us cl<: j «> d m (ii t: e r i i:i i I: if om a ny •> d cl.i t: i o n -a 1. ire nn ed i <:i i .;i c t:. i on . 0 the r 

1:11 C l ' , ' Hi I" :: f!l I III p <:l i:: t: :: 1 I'll C 1. U d 6 t l'i C !: i«!! i:l '.:> B C C 1 , - ! t E: il '(I 1 t: hi. C O l"l I: 11:' U C t .1 Oil 

cl .1:;. t: u r b ;n n c: e, ( = s ! - . t: i. in a t: e d a t 1! , 7 I:o '.}<, :i y EMI f 1:1 (NU :• 1. i-t ii 4 | . 

Ben el: i. ts-. IM::I the aqimtic • i i i t e - i i i rema inlni : j i : i :E ' l :er t t in- ]::rt:ipi::i:;;ed 

t: it: e a time n I: ui i 1 1. re !•; u 1 t: f res in t: h e su b:; t in n t: i a 1 c e til no t: .1 on o I: [• u ir1: h e r: 

P C  B - a n  d h e a v  y imetal p o l l u t i o  n f r o  m I: he?. w a l : e ? r and :•• u r il a c e 

;i.ed linents, 



Are:H!:i O i l tilt! X S I'll U l O ' L l l . d till! «: .1. .i. Ill 1 1'l i:l I:V. Cl by B 1 1 1'L K>. I" 'A 1 t: l-i !f H.:! t L VE: . 

T 111 e /i t:: i.i s h n e t: l:! i '/ e r e s I:, ui a r y rti u r si. Ille s a i:1 e c 1.11 r: v: e n 1. 1 ;,' b r e e d i. n i;j 

l"i a l:i .i. I: a t for a l i m i t e d ITI.;I mb B \: c:JE' b i r d and in a timi.ii .1. •; p e 1:: :i e s ( e . g .  , 

red-w.i. ngi«d b I. a c):.l:i .i. rdl , i -onof spa nrov, meadow TO!, u s ) , T i: .:i n :-. 1 1 .i. o n 

;: on (-si!! i i Joo i r e t he h i g h -water m a r k provide breed i. ng hab i t a t II or 

in in ny 'more - :•> pi;; c 1 e s , Due l:o t in : l:i a n i. :•: a t: i. o n en both shores , the 

ii'i:- 1:| e ta t i=!cl mi in it'g i n i;; ;p r ci < « ' i i:l i=! \\> i 1. cl 1 i I: i;i <:: a v: t: i. d o i: :•; -i 1 o n g t h e. <•• :;; t:. u,:i r y , 

Thiii cil i.vr i-;' ir ;;; e f l o r a pi: e </ 1 clc; s-, v . i i r i e - d w i Idl i I l i - i Hood and cover ut a .1.1 

t i m e s oi l the y e a r  , M n r i;; h an:: as th.iit a r t u dn- idgs^d - a n  d net w . i l : h i .  n 

t.h.i!= i j i en i r i iHne i i t contis innu-mt si te cou.l. :1 i :ees; t i \ 'e o l c - a n f i l  . .1. arid be 

r us >r ' e q e t a t: c- d . H o w e v e r , t:. h e c :a [:i p e till a i" E; -a. :=. p i" o p o s e d ^ .i t: h t hi e 

h yd i: a ui 1 1. 1:: a 1 1: e T na t: .i. iire Tri.:i y p r ov i. d K in :•• 1.1 i I: a I:: 1 e e; :n v .i. ron me nt t: 1:1 ir I: ]•]e. 

I-; s ta l:i !l :i :•; h rat: i'ii 1:: o I: cc:i in [[ion r<» i;; d ; A v e q K t a 1 1 o n a 1 II o rm t:. hu:i t p i"c:i v .i d& !=; 

.1. i t:. t 1 us w i 1 i:l 1 .i II 61 h ii b i t. ,:i t v a I u e ( ,•• e e !•! e e t: i e n !! . i! , 2 , 'I i-i n d 

!i . i! . 1! , 5 ) , in suwmary >:>f a n t:i. c i p a t e- d chanqes i n thu;1; (ex is t ing 

hab i ta t : : w i ' N ' i both a 1. 1 e;> i: n a I: i v e •; i.s p r e - ' i i - e n t ^ - d I  n l ' ; ibl .e "' •• 1. . 

l i l i t h f i ' t : r « -med ia l .11 U:.ei:nat i ve w o u l . d lead to reduct L o n - - . in the 

ex.tenl: ol! the eicisLinq we I: Lands (Sect . ton 7 , 2  , L . I ) alLhoucjti tlue 

i n - h a :if 1:: e it: c o n t a 1 n m<:! n I: a 1. 1 e r: ri a t: i -o e i > i o\i 1. d i: e s u 1 1 i n a n I. a i:-q c; r 

cli i:eot l loi- is ef wet Land a r e a . Hovevet : , the \'\ y d ra 1.1 1 i c: a l t e r n a t i v  e 

may r e s x i L t in .:i t;i K-IE: a t e t: Lnd i r ec t a 1 1: e. r a t: i. o n ef w e t l a n d  s due to 

t h e i r i :•; e Ha 1 1 o n f r o m thi=i " icustrnet ] F i i . < » ' < e - r c h a n n « : L  . 

l;!.a.bi .1 .];.a ..(;. : Ihe w e t: 1. a rid s present ' w i t h i  n the . ' leushnet IF! i. VK r 

es tua ry p r o v i d e ha I:: .i. I: at for a w i d  e d i v e r s i t  y oil o rga n i. STUI;;; | ss-e 

: ! i!i c I:, i o n : • . ; ! . ; • ) , liiotl'i a l t e r n a t - i v e i - i would result i. n a subs t - in t i -n i 

mi cj d i I:' i c -\ 1 1 o n o f 1: hi «•• e :>: i.:•; t i ng \'\ ,i\ I:: 1 1 a t: , :i in |:i .:i c: t :=; t c h e n t: hi i c 

!•; p e c 1 11 i: . , - -he l 1 f i s  h , ar id I:i •; her . i es •> re d i •• cuss eel In Sect L o r i 

; ' . ; ! , ; - , ;i '(/'h 1 1e i m p a c t s to i'i i. 1. cl 1. 1 H e n a b i t:a I: a re desc r ibed i.n 

l i J e c t i o n '' . 2 , 2 . 3 . 
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Ka c: li a 1 1: e r na t 1 v® w i 1 .1. e v o nt 1.1 a 1 1 y re :;; in 1 1 i in 1:: h e 1. K<O 1 a t:. i a n ::i I: 

the c o n t a m i n a t e  d ''.edlti'icnt' '. f ro  m rei:iu.:i.pen.:- i on and tr •inn:; port by 

I:. tie Aciii;-;]'! m e I:. E i v e  r a 1. t h o u g  h the o a p p i. n i;j and d r e d g i n g ' \>n. 1. 1. 

:i i'i c r us -si i; e a n d d e c r e .=1 1;; e , r e :•; p us c: t: i v e 1y , t h e e 1. c v ,;i t: i o n o 1: t h e 

t:i i;i 'ii; n - \\< u I: e r 1:1 1: e a ,•• a n d w e t:: .1. a n d :•; a p p r o x i. nn a t: e 1 / 1 , ;> in e t: e; r s ( '-[ 

feet | , The c a p  p i. ni;i arn:l d redqlno , is a n t:1 1:: :ip a tc d to have ,;i 

p ronounced e f 1: ec I:. on the h a b i  t a I: t h a t  : w i l  l be p re,;; en I:, en t:he';.e 

arc; ill i;; (Sect ion " , ,1!. :i ]i . 

Ijljii t.e.r ..... pu.L.L.f .i.c.iH.t.i.liil! ' Th e :i:' edl 1.1 o I:, i c: n i :n t: h e :s r e a o t: :• .11 I I:. ma r ii. h 

( a n d t h e. i. ;;• o 1 a t :n o n be t: w e e n t h e. r e in a i :n i ng we 1 1a in d s a n d t: h e 

p if o p o i:! us d t:: li a n n e 1. w .1 1h t: h e h y ell i: a u 1 1 1:: c: o n t: r o 1 a '.[ t:e r n a I: 11. v &. ) .i. •-, 

a n t: i. c: i p<-i t: e d t c: r 1=; tilt u o e t:. h e ,-• e d i ni€ in I:. -1 r a p p i. n q a I:: i. 1. i. t y o f t: h e 

us ill 1 1.1 <;i r y , C u r r e n  t I: l o  w w i t h i  n the c h a n n e l  , ol: l:.hi=: Itiy d r a.i.:i 1. i. t:: 

c o n t: r o 1. a 1 t e i:1 n a I:, i. v e i ;;; i-s :> i p e c: t e d t; a b e ]'i i t;i h v .i. t: ti 1. i t: t: 1 e. 

i.Hiped.i:nienl: i t ience, sed i.Hii : -n *:.!•> iire a n t i c i p a t e  d to f l o  w i n t  o the 

.1. o w Hi i:p i;> !=; 1 1.1 a T y •;; o 1.1 1 h c:i f Coy g e •• hi. is 1 1 B r i dg e , S i m i 1 -s ir .1 y , t h & 

reduc t ion i.n vec|etat io>r! v l t  K both a Its-1 •."native':; i. ;;; expected to 

T e !•; 1.1 1 t: .1 n -s d e c r e ;;i <•, B i i"i 1.1 p t: <:i k n; po t: e ml: i. a 1 , pa t: t .i :::u I. a r 1 y v 1 1 h 

r e !-.pe c t to nu t r i en t : : - : ( --ee Sec I: ion i : i . ; i . 2 ) ,  . 

JL1!:!.!;: ...... ;i':.e!;;t!.<:|.!;:9.e : L 1 1 11 «• i n I: o I:TH.:I t i on i .-• a'»'.:i i. 1 a b 1. e o n t: h e 

i;! i: ou ri'd i«i i-i t: e \: e x c: h a :n q e b e t: •,») n; Hin t:. It e :;. a 1 t nt a r :;; h a in ti a d j a c: i = s n t: 

1.1 p !l -ii.:n d i;; o t'h e r t: h A n t: h is t: tii e i n f 1 u K nc e o I: t: h e e nt u a i:-v Hia y <?. x t:. Ei'ii d 

: i O  O me te r  s (1 . ,,001:1 l :eet: | eas-. t : or \»Ki\>(: of. I: he c: i=; 1: 111 a r y ( MUS 1 9 I J ' I )  . 

i: m p iic't: !ii I: e <;i i"ou rid wa t e v: A s ;; o c i .11 1: ed '« I t.h i» i. t:. lim; r o f t: h e r erne d i .11 .1. 

a c t i o  n a 1. 1 e r in a t i. v e s i '.•: u n c l e a r  . The. presence of .11 per c lied 

g roun  d wate: 'r table en the peat: l:;i po,:;!;; l lb le I 'NUii l - ! : - !4 ) but i:-: 

u n c: o in I: i. nn e t:l ,. The .1 in I: 1. 1.1 e - in c e of peat dredgin t ; ! on I: he under ! , y i n<:| 

:i cj'u .1 f (•• T i ,:; .:i '.[. so u nc 1 e a r . F i. 1 1 i. ng o f t: h e !•; a 1 1: in a rn; h ma y re :;; u 1 1: 

i in c o m p a c t i o  n ol: the p e - a  t 'mid impede g r o u n  d i i i :» ter me 75; men I: . 

Th i . != i data w o u l  d be ol: i m p o r t a n c  e in e v a l u a t  i m:| p o t E - i n  t la l g r o u n  d 

\nr a t: e :ir in o •/ e m i=! n I:, t h r o u g h t. h e c o n I:, a m I n a t: e d i;; e d i me n t s o I: t: h e 

i/v- h a r b o  r d I H i p o ' i i  a I. area , 

F .DO d ......;;; h a. j. .n ......i;).!;x;!!;!.!:!.cj;..i:.Q.ri ......i>.o.(.l! ......!ll:U;.I..L'l !!.Qt ...... e.:!;!;;:h.i:!.n!;i!:|. : T he ^ c u •-,]•! n e t: 
R .i 7 e r e s I: u a r y i s c u r r en t: 1 y a p rod 1.1 o t: i. v e e n </ 1 r o rime n t ( lii eel: i. o in 



( ) , ' ! ) , It: c o n t a i n  s a con s t r :i. ct ed ope n i. n q to the sea, thus 

ietr l tui ; ; , etc. produced by the. w e t: 1. in rid :-i would hav  e a g r e a t: e r 

.[ i }\ e 1. ih o cid to re c: .i. re 1.1 1 a 1 i;> w 1 1 h .i n l:.h e e ;; t: 1.1 a ry :if 131 th e :t- t:. ha n l:i & i r\ q 

e :<:po r t:. ed . Iks t h a 1 1e r null 1:: .i M e !•: wou Id & 1. i. m i n a te a r & a :;; o f ;;; ;s1 1: in a r •• h 

v e g e. t a it: 1 o n , h e. n i:: e ~A c o r r t?. s p o n d .i. n g r ed u c t i. c n i n f o o d c h a i. n 

p :i: odl \ic 11 v :n t y wo u ] til b & a n t: i c i p a l:.e d , I nv e rt e b r ;i 1 e pop 1.1 ill -i t i. o n:;; 

<« .i. I:, h i. n i:. h v. t\\ ,\\ 1 1.1 a r y i«i t:» u 1 d a 1 !•; o b e r e d u c B d i > i 1 1:, h e i. t li e t: 

a l t e r n a t i v e  , tlrus res-iul I: i.ng i. n a decrease i. n a v a i I. a b 1 e p r e  y r'or 

higher I: r c p'h i c: level coiii-innrniiurs, Hciwevnsr , i - i l thouqh l:.h<=i t irs w L ' l  l 

i ]•] i. I:, i a ill 1. y b i-s .;i d i :t- B c t 1. o si. ;;; i n p c p 1.1 1. a 1:: i o n s;. o I: b e n t: h 1 1:: 

i n v i = s rt us l:i i".:i t: c; •-. , p 1:1 pi.i 1. ii I:, i c:n :;. o f Ix- n t h i c: or q u. n i. ;;; m ;• i-i re i=; xpi;; <:: t ed t: ::> 

ire c: o ] i::>n i. ;; e t. lie i - j cs -MI i.ta b .1. e l'i a b 1 1a t: i - j , 

I;-:'L:Irr i!! ri ^ '- V - '-'I'1 (»F_]_ j:;ic cl ...... c;.;!n.t.;t;.(;i.l ....... ;s. n.d ......!ii.!;:.;;:.i;;!!! ......siLljiBih.!!!.?!: ..... P..?!.!l!!!!!!l!.!;!.!l:.J.!!?l! :


w i - i t l  . a n  d :n;::;;ou i rc i i i i - . .:i round tlif:1 per i. [ i iet i isr c:f the i-; s l:Aia r y <:i t: f t : in:l 

i - i tonn cl.:i in age pirotissct L o r i ( v a v  e i=: r o ;; i. o n , e»:i:: . ) to a d j acn-ni:: ap 1. a nicil 

and di:!Vi» Loped a teas ,. The h y d r a u l i  c a 1 t e r n a I:, i v i=s wouid a.lso 

]prol:.ei::t adj u <:: i=; n t:. a r f i ' a != i liroTti in tonn d a m a g  e , Etowii ivi - r r , an i. n ::: I:M- .:i ;;; e 

i n ve loc i ty I: ircnn e:>[ i •• t: i ncr ccn  d it ion:- , may occ  u i: \n i t:h i n the 

p v: o p o i = i us cl c: li a n n us I. , T h i & in a y if us ;=: 1.1 1. 1 .i n •; c:: o u r .i n i:| »i i. t: ]') i. n t l'i <;; 

channel. , The in-harbcr d.i.spcjii.a 1. a 1. 1 e i"in a 1 1 v B wculd if edu <:: e I: he 

aino 1.1 n t o I: \\'e t '\ ;a n d !=; , pa it: t: :i c u !l :S i: .1. y !•; •> 1. 1: ma r: !;; In , .11 v a i 1 a l:> 1 ;;• t o r educ i;i 

i;il:.c:nrm damaqi ; ! , The' conti- i . i n i n i - s n t  : :J i: <;; ~A , h o v ^ V f - s i "  , vcu ld be :le:;- i.t;irn::d 

tci w i t h s t a n  d ( - s r o i i i L o  n - i ind w c r u L  d lti:!i:!ll: act: a;;; a b u i : f e  r ;:i:;ne l:o 

pi if ol:e <:: !:. e x i s t .1 ng 1.1 p 1 a n d a if ea s . 

I n - h 'A f b o r: d. i s p o ;• a I. w o u 1 d d i i;: p 1 a c: i=: s o in <•; f i o o d :;; t: o r a q e-

c a |:i 'AC. 1 1: y . T he h.y ::l ra 1.1 .1. .i <:: n 1. 1 B i: n a I: i v B wo 1.1 1 d p a :;. :; 1 0 0 •• y e a r ::.t c: irm 

l E l o w i - i I: rom the Ac u •> h n e t R :i. \> (•• r L n t  o the upper harbor : 1 , th.U!=!p 

i" e p o if t: us d 1. y d as c: r <;: ill •• i tici1 I: 1. o o d .1. e v i=: 1. i-i M .1 1h .i. n t h e B ;;, t:: ua r y ( N U !-i 

1 : ) . E I 4 )  , I t  : J . E : > a i - i S M J i n i - s d that oc«ian [ : lood: in i : | I: ram huirr . icancss; . i« i t:n.:i 1. cl 

b f-! ci f f'e c: t i Mi;: 1 y in i. n i m i. :;, f= 'd by t:. hi» e. »: i :;i 1 1 ng h u if r i <:: -:i n>» b -s r- 1: i.K r . 

Mar!-.hi=i!:i .:i nd. t ida  l flat; ; , in the. upper IVcus-ihnet R i v e  r c: a nt a .i n 

oyster a , so lit- she lied c Lams „ and hard-shf- i lLed clams ( Bourq*: , E . ,r 
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a h (is 1 1 :l: i sh ha b 1 l:..;i t: ca n be e:ii:p»-!ct e til t: ci red'iio us |;so pu I. a t ion ;i; a f. I: .i. sb 
p pa n d a l ii Hi 1. 1. 1: i sli , 0p us n - wa 1: e v: f i. a l i e 11:' i ea ha b :i.ta t WGI.I !l.d i. nore a se 

I: ci .1. 1 ci w :i. n g t. h e :i.i;ti p 1 e.HI e n t a t .i. on ci f the i. n- ha r b ci if c o n 1:: a i. n me nt. 

A 1 1 e. if n a t .i. v us , h ci w i;! v us r , if e cl 1.1 c: 1:: i. o in a .1 n si; Iti e 1 1 f i a h ha b i l:.a 1;: cou Li, 

rea 1.1 It. f rom l:.!l:n.i;i 1 osis sn of. t. i d a 1 f 1 a 1: ha b ita t: , 

I?! us c T. e a 1 1 o n a. 1 fooal:. ing w o u l  d bus rin p ac: t: n; cl by the! i"i:![iii-!d:i.,:il 

alte rna't:. ii/'Bi;; during con«»l:. ract ion and post-coriKitr ucl: i txn . A 

:t:(:!duc:t:i.on i. n s - i . L i i  e o:l: the. boat inq .-irea woul  d i:sc:i:::i,:i.:t: ancl bi=; mcr-it: 
p p i" i:s in ci 1.1 n i:: v. d f o r "I:, h IB l'i ;'i,'  til if i:i u !l. .i. c: a 1. 1:. < • > if n i-'t 1" i. \i i» , T h ••! li y d :t  a u II. i c:1 

i-i .1. t e nil a 1 1 v us wou l  d c: rn: <s t:.e (-sicl: i;;ns iv  ̂  <aif(?. , : i ! : i ol: !;;1:i,:i 1 1 ow Woi t i - s r and .-i 

relal:. ive l  y t:lee];> r ive  r cliannel . 

., 4 

The est::ua:t:y iinrn:! as'-ioclatind we I:. 1. iandis pircii-iftnt:!!. y cs f f e r <:ipi«n 

in pac us in iinii'tin i.t:: i <•• !•; w .i. l:.!h. i n a rt t:rt: l'i <i! rw i. i-ie cle ve.i opecl :;; e. tt 1 ng „ 'E, i. t he r 

i i ' i i l . l:.ei:nat i '/e woul  d nissu.l. t:: in in reclut::t i.cini ol: aquatic din til wet.l. iiiuncl 

n-i sources:; whi ch .nrre c iur r^nt  . ly p r cj -t: e c t:: ed f r o  m dus ' /e l op merit by 

i:ital:.e. and iiedi-sr al !l.aw!-i , 

7 „ ;•' , 4 , !!i i;..!;.j;.e;:c.!;..s»: ......gj\ ...... P.ia.r.}i.i:|.., ........ H.a.t.ion<LlL ......i;1!.!:!;;! ...... !:!.;U?.t.Q.!f..;i,.c


T h Hi I'l ill i;; !•; in c: h u & e 1 1 :;, hi at u r a 1 Hex .1 l:.a c| e 'P:r. cig-r i:i in h a s-i i cl e nt. i. f :i.i».cl 

the Syc: i : imo ' t :e !i! t: i: e e 1: w e t: .1. a n cl K north of the Cagges-'h.'i 1. 1 5 1: reset 

B ir .1 d q e a n d s o u t h o f t h e p r op o a e d c: o n t a i nm e nL s i t: e a s a 

co'iT!;.i»rvi!!i.t i.on area owned by l:.he l:.own ol: Fai rhaven (Append i  x A ) ,  , 

The conserve I:, ion area if.-, pal:.e.nt::iall.y wi th i  n the niipact ;!,oini:i of 

«•'. i t her if erne tili .11 1 a 1 1 e rn a I:: i v e , 

The .Ha :;; snac h u s;;e.i: t: si. I - I i st o r i c a 1 C cirain.i. si; 'ii. i o n ( V ,. Ta 1 ma q e „, M a re: h 

1 ; > , .]. 9 H 5 | has i n die: a l:.e cl that a I:. Least one known archaii!olO"C|.i.t::al 

si; 1 1 C! o c: c 'LI. r s i n t h e. p if o j e c t p 1 a n n i n g a r e a i n A c u a h n e t , 



per: ; ,  , c iot iun , ) , Approx imat  e 1. y ,!,!9 Iti eo I: a r e ;• ( '' i! acnsra) of t: Ida I. 

.f 1 a t a re ]:: r e i; e n t 'no r th o I: t:. he ::: og q e «,h iii 1 1 !•! I:, t: is o I:. 1:: r idcj us . 

IB 1:1 1 In r <E- m e 'i i. a 1 a 1. 1. e. :ir in a t :i v e sr, w o u ill r:l e 1 .i. in :i n a t G c: v. i. n t i. n q, 

ti, li e '[. 1 1: i. !i h bunds either by covering them with. f . i l l  . 01: remo vine) 

11:\ iii in t Ih. it: o m g h t h e i:l i: e <:l g i n g o p is v: a t .1 1:1 n „ 11-11 o w e v e r , i. n I: hi c> 

h yd ra 1.1 1 i <:: •• c: o n t: r o 1 a 1 t: e rina t:. :i v us , t id<;i i 1: 1 a t h a b 1 1 a t w ou 1. d i n ::: re a s-.e 

by app if c:i>: .1 n.:i t e 1y 9 h i-s t::1: .:i r«- !•; . 

T'hie .11 n-h:!i rbor centa i. riTiie n t reined i.i-il a ot i. on i n o u l  d t::onv(sir-t: this 

a(:)pi:(::x.niiiib:i'[ y ',19 hecta 1:1-!!=. ( '? H acre!:) all ex L&l : i.ng i n t e rt: i. ::l a 1 l i l . i i t : 

to C|;:i-i]ri Woitoi". Ill: dredqed, thi-i U:!.;L l'i<;!C:ti:ire := ( 'I ':i a t:; i: e s) of 

I: i c:l \\ '\ 'm>~.\r ::; l'i u i o i . i l  . cl l:n=! o orw& r ti-sd t:t:i t . id« : i l  . I: I. at and 1. o  w in 'A i: :;; l"i 

< <  ' Hi i:j i =  s t: a t i. 1:3 n . l\ 1. 1 h c u t;i l'i ii In is 1. i !' i K> l'i I e , i;i , nyji. !!!..!;:.!i!..ti.i!!..!;. Li?.. ••' ''' ':' 

!l!.il:.!i:!ii.!i!.!:!.iL!:.i!!! !!Ui!.!i!!ii.!ii.!:!.i!L.!i:.i:.iK ) m '•' V' tie t. b«: a b 1 <•! t o I:YI p i d 1. y i:: t:» 1 c: n .i. ;: n= t: he 
p e "A t y su b •: t r a t o o f t he new .1. y 1: o mi e d t i. i.:i I. 1: 1. a t •; , if e? <:: c 'I. o n i z a I: i ci n 

ca n be Hxpected over th e lonq l:erm, In add i. t :ion , the reduction / 

e 1 i m i. n.:i 1 1 1:1 n c: f contain. mantis ( i , i-s ..... l?<:;'E:s and l-ieia'\ry meta.l.sli m&\> 

i-t .1. 1. c in add i I:, i ::> n a 1 i. nv e rt e l:i i".:i t: i;; i-; p KIC i. us \\, I 1 1: p irmi !•: e nil: 1. y p t: o i:: 1 u i:l ed 

I: i" o mi i nh a b :i t i n q I: h e :;. e a t:i-i  (-i •• I:: y e. :<: o e !=i !•! i. v e c: o n t a m i n a n t s I I:, o 

i: e c: o 1 o n .1 :r. e a r I-M» I E J o f !•; u 1 1: a b 1 e ha b i. ta t . 

7 , I! , 4 ;E!.L!;.!»<.;;.!;.::j .....(.!!.!l...J:!WiCB!l!J!!....!:l!H.!l:....!»J!!.i:i.!!:!!!.!l:.!l:.?l..t:..i:.Sh.!!..i!.<l:.Sh ( '=' H-llll;)];)i:i l"t. F '| 

;' . 2 . '-\ . 1. HLi;.....ILliUlLili........... Oil......... HlitujllEiL!........... :i!l!il .......... EiT^hialLtj!.........Sii


The ]:r operas-id ins m ad i. a 1 actions veu Id no I: impact m u n i e l p  a 1. and 

i if :i M a t e. .»' -i t cs ::' :•; 1.1 pp 1. i. e '•• , 

C u r r e n t l  y th  e u p p e r Ac 'u&t in& t R u i ' i s  r ' E - i - i t u - i i:y n-i olos-ie d to 

U l s h i n  q I! .1. 1 e i;i a 1 t :i]k i. nq ol: l : i i=!h or iiJiiell I: i.sh may pcme .:» h a :;, :> i: cl 

t: ci <:i I. i in 1 1:, e d p o p u 1a t:. i. o n , I imp 1 e in e n t a 1 1 c n o t: e 1 1 l'i e r r ome cl .1 :> I. 

all t a r  n at Iv e may re: suit In a reduction in contaminant ioadLng 

!=> u I: I: i c: i is n t t:. o re c p€ n I: h e :i i: e -s t ::> I: .i :-ii i. ri':;r , 1 1: t: ]'i o. h'y cl :ir a LI L i. a 

c: c n t r:o i a 1. 1 c; r n <:\ 1 1 M>P. i. ;;: I in p "I. is in is n t: is d , t h is if is i:l u c: 1: i on 1. n P i. s: l'i / 

1, "i 



Ad d i. t ion a 1. 1 p te  v 101:1. s ly unrecorded sites may al:;:c! foe present  . 

"I1 h e 111 a i-i s noti n set t: is l-l :i. <?, t: or :i ea II. Cavern, t ir, is icn In a s :t: e q'ue s ted t'h a t. a n 

a r oha e o 1CKJ i c: a 1 ires i:: arm a i. :; x 'A nc us IMH :t"'/ ey l>e c: o nci 1.1 c: IMS! cl . 

'! „ 2 . 5 !ll.v.i!Ll!.y.!Jdr..lL&.n ...... a.rtd ...... IliLilLLLD:!:! ...... B.J! ....... !ll;:j!l:.iiL9.!~!i ...... SI! ....... !:!.;L!IJ ....... K'lLyiQLyLL


( Sub part: G | 

v , \\ „ ':i . :i. G;:!.nj:!.!;:a..!, ..... !ii:s!:!!!.||:.u.i>. t j:.ojLJ!!.!L.J&D!:!!i.!:iJ!!!iLj;!.K!....E.L.Li ..... !':!.a.!;:!i!.r.:iJLL 

Sed ime til:. a am pi ing w a  s pe irfloiniied l:oi" <a t : e < a  « proposed JE:t:n:' 

cl i" *•! c:l <;i .i. ntj ( :i TI - 'h a i:rb o i" c: 1:1 ri't: i:i .i. rimiii n I: a 1 1 us n:1 n< n t .i/w*-! ) , Thd! c: 1 is: i-i n t: i. 1 ill 

p r ci p o i= i Hi i:l I:' o r c -SL p p .i. n i:| I:, h e o o n t:. n ni :i n a t us cl s» sit ci i. HI 1=1 n t: !=! 1*1 :i l:.li i. n t: h i;> 
si i crui-j l'i n et Ri . vt-'.r: us !•• l:.u is ry w o u l  d c ci n •• i i;; I:, cif unconta 'annabsic  l s-n- in  d - inc l 

were no I: evaluated , 

i;: 1 !•! ci n t: :i. .1. 1 f 1:1 1: i;: :i p p .i. n g p u :ir p o ;:> e '."< u n d us v: I:, h di hi v 'i '" a ui !l. i. c 

(:i !l l:.e t: n ii I: .1 v& \\i i 1 1. |:K: til e t: i. v ec.\ f ro in !•: e.d i. me fit: i;; i. n ]!! u i: ;; i:i Y:d$ Ba y , 1 1: 
hi a !•: I:: i-sen a •• s 1.1 nied t: h a t:. t: h .i •= :•; ci u i:x: 1-1 WOJLI 1<1 p t: ci i(

|r i cl <•! c: 1 «• iii n f :i 1 1. . T h e 

!:.i-M:lJ.:m«-;nt::: VM, t: h i n the prop a !•,<•• cl dni idqui EHie  a ot! trie i!iCT.IIi;: hi n e t: R i v e  r 

esti.iary were?, s-ianipled and anal yzed us . inrc j accept:ed s a m p l i n  g and 

a n a .1. y 1 1 c a 1. p r o c:n; d u i" e ••> , li! 1 e v a 1;: e cl 1 e v e 1 :;; o I: P C D 11; , c: h ro in i. urn , 

c: o p p e r , I. <;  • a cl , a n d ;: .i. i'i c w e i: EH d i-s t: e-i c: 1: e cl a I:, v a v: 1 cs u ;;> 1 cs ',' n; 1. :•• 
•It: li :if o i.i <:j h o u 'it: t h i i-. a :t- >;: a w i t:. h no cl i. i-s c: n- c n :i b [I e s-. p a t:. i in .1. p ;-i t: t: <;; c n 

present . 



' . . i> iLUiD..............iiuitl.............TjiuiiJ:;.....Lii!,;i.............. si;!:.............. ciotiiajiid..............«;LS;:...............!L;i.....1.....1................IliLtiLi;.....i..... ai


!:! i-i d i •in e n I:. ;» :» tn p 1 i.n i;i iii a s p &. r f o r in n: cl I' 1:1 r a ir us a i -> p if o p o ;•; e d t: ci r 

d r IE- d g i ng | .i n •• h 'A rib o if c 1:1 n l:..-i i. n me; in t:: a .1. l:.e 11: n a 1:, i v e ) , Th i-s c 1. e a n f :n 1. 1 

p t: op o lit us (ill f ci it1 c a p p .i. n q t h e c: o n t a in i. n a t e cl :;: e d i m e n I:. !» w 1 1: h :n :n l:.h us 

('H:: 1.1 shnci t R L v s - ' i  : i:!S:.l;i.ii:iry i i i o L i L c l coniinii i  t oil ut ici : j r i l : . ( : i  m Ln^i t i - i  d in i -nn i  d and 

V l U r i i ! not « : V . : l ! [ U,:l t l-id , 

l-'Jllili.Jl.i.j;;;.!!!.!..! ........ !Li..!;!.!!..!;!.<;i..L!».!:!. .!l!i!.!ii.i.!-;.:;Ll ....... !i!.:!!.!!!..L>.i.a .t..i..o [| ....... ilJEi;!


C" 11-; ,-ii n f i 1.1. ll o r c a p p :n n g p u r p o 3 e B u n d <?. r t h « h y d r a u 1 .i. c 

a :i!:.«; t: HI a 11v i;i wi . l  l be dn: r .Lvo cl f i r o  m sedl i in emits in E 1.1 \\;: a r d:-. Ill ay , It 

has been assumed that tins sourc  e would p t: o v a d i:; cJk-an fi l l .  , I'lbui! 

!•; e ;:l .i me n t sv. vi i tin i. n t: h e p r o po i-j e d d r edg1 i;i a r e a o t: it: h i?. \\ oi.:i s l"i n E? it: I:?1 i. v s? r 

e i-i t: u :i \:y we r e •: a in p 1iii d a n d a n a 1 y >: ed 1.1 i;; i rig -ii c: e e pt e til :-j a in p 1 i. rig a rid 

a n a 1 y It; ic a 1 p t: oc ed u r e s , Eii 1 e. v a t e cl 1 e v e 1 s o f PCIII iii „ oh r o ni i u in , , 

C O p P Hii" It" , 1 O a d , i:l T'll d li'i II. Ill 0 W '£:" If iii d (:" t i-i C! t Ei" C'l i'l t V a 1" 1 Cl 11 ill 1 6? V Ei" 1 S 

t ]'ii r <:: u g 'h c> u t I: h i !•; iii r ct di \u i t h n o ;:! i. 1=1 o iii r in i b 1 e :;; pa I:, i iii 1 p -n 11 e r n 
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rK , i:> \v:."\: ION :;; TO M i N IIH i :?; i:; AD v I-IRS i;; EIF ir i<:;c i: :;; 
!,KM I;B) r i ) :;: i.i B PART 1-1 

I ll e r i-i ltd (I! d .i. a 1 :!l I!! t 1 0 I'll ,:l 1 1:: i:i !" I'l <:1 t 1. '»' II! !!i :il 1" I!! , 1 It'll 1 I'l «i 111 ':, 6:! 1 '*' (:! i f! „ ' 

pi t op o ••> a 1 s oil e •:. .i. g n e d I:, o in i n i m i ,;: e a <:l ve v i;: e & n v i T o rime n l:.,;i 1. K. I: t: eel: i-i 

pc !=i ed by the p re i-i e inn:: e of h e a v i l  y cci ' i ' i t -smi. na tec l !:.i6-d.i.m«:nt::s:. vi.i:.liin 

I: !l::i. e e \it.\:i ;n r y , T h e :u e <:i 1 t: e r n a t i v e •; , how us ve r „ '» i. :i 1 c: an.:i n; e ma ;j en: 

d i :;; nipt .i. on :•; to t he e ii: i :;; t:. i n c| e c: o si.'y i;; t-. ens . 

Steps propoE?.iE:d to m:i n i . rn . iL z m Impcnct.":. ot! tlhuE: a .1. t e r n a t; i. \> c;: s (-nre 

1 ,;i i" <;i e !l. Y <:: o n >:: e. T n e d i« :i 1:. h p ir e v e n 1: .i n g t: h « c: a n t: a mi :i n a n t s i: i:1 o m 

iiiiq i: a t i nq int o t h e uppe it; 1(1 e\*i B eci I; c rd I-I a t: 1- o r I s ed Laient c c n 1 1; c 1 

and i»i <ai I:.*; r I:, i: c: in l:.:nn;i n I:. ) , li: a 1 e :nno ancll F i:vi n i:: .1 :n <:| u & a ( :i '•) B !:> ) , h o ' ^ i i i ' / n : r , 

]ic:i'/e ind. icated t h a t  : the !;-l'ieet p i l e  ! w e i  r voi.Lld bi -s exp« :n i - i . i v  e and 
:potent i. ill 1. y 1 n e 1: 1: us t::1: i.v e , hi;:nc::i:- , iJ:. ws i : - . not:, r i i - commnind i s -d . I:1 J 1 e rrno 

• s n d [''riiiic Lnqu i i i  s nl --c i :>i . iqqi=is l : . i= :d the I L I I ; = : I ; ! ol: \:t?.'\ nt i. ' /el. y i. noipen!:; i. w 

i f , i 1. 1: t::m :if t:. :i i n ;=i on '.[ y it: ci i" i-i e = = t t"i et: i. ::: ID i=; i"i«- I: i. I:. , 

i:i l-id 1 111 e fit: :!l I'll i:IL 1 Y !=! i !» l'L<:! ii' '" i:i I'l l! 1 ritKI: d t I'l !:! p K'lE: iii l=! flC III 0 f CO I'l I:. :il ITIl L I'l illt IJiCll 

!-ii:id i:raenl:.s v i l : h : i  n thu t i d a l  , wetland:-! o f  : l:.ti(-! A c u s ti n <ii t R . i ^ c s  r 

i-i i-i 1:: i.:i a i: y , I II e :n c: i=s ,, i. n I:. Ii e. 1 1 ii«i' ;1 i n •• h a i:p lt:» t:i r c o n I;, a .i. n m K n t ,11: .i t e 

c - i 1 I:, e r n a t i.v n; , t:. Itinii con t •» m i. n u t: od t: .ul.:i I. wn; t:: 1 ii in cl :•; i;> cl i mi;; n t: :•• be n i;; at h 

t :hn c: o n l:.,;i m .i irioi n I:, s :i 1 1-1 •;, h o 1.1 1 d bus i:-i»ini:n, r i- :d p r ior to pi. aco'icii'il: of the. 

l i n e r  , BOI:MI nq ;;, n - h o u l  d bi-i t a k i=; n \n .1 tli i. n and a d j a c e n  t to th>--

;::::i'ntii i n ine nt: •:, i t:e In o r d e  r to ei/a I. a-rbis g roun  d wa te  r cond 1 1i on;:; i  n 

l:. ]'i i :;; a r e a , I It: q v: o ui n cl w •> t: e v: c o n d i I: :i o n :;: o f f e r -i p o t: >» n t: i n 1 

c: i"i n t: a in i n a n t t:. t a n i-s p o i: I:, m e c h a i"i .i. :;: m , t. h ii- n i. t: ::; e it: t: e c: t: o n t h e 

i. n - hi a r b o T c o n I:, a .i. n in e n t • = . :n I:, e ( p n r t i ::: 1.1 .1. i-i r I. y id i. t: h t h e u n 1 i. n e cl 

a 1. 1: e r n i-n t i. v B \ a n til 1: h e h y d ra u 1 1 c: a 1. 1: B rn <i I:, i \' e •; l'i o u 1 d be :E 1.1 r t h i» :ir 

M i. t i q .:i t: i o n HIMI- a •• u i:'e ;;, w h i c: h w o u 1. d in i. n i mil i ;: & d i s rn p I:, i o n o I! 

e ic i !•• 1 1 n<:| eco:-y '•il:.*:!ii!:! d e •• i!! rv«: c o r i s - i i d e r - i  t Ion  . Thiiise 'me a s LI t: e i=; wou i ld 

I n c l u d  e I: he us- ie ol: u p l a n  d d l i - ipos - sa l in. i::e-- car l::h«- com,:; i .dei :at . ion of 

<:i .1. t Hi r:n u t: i v e :i. n •• ha r b o r d i - - i ;:i o.-i i:i 1 ;•: .1 te i- j u n d co n f i i:p.i r ;ii t: i. o n,-- l:.h (:i t 

it) c:in I. il if e d u C e M e t 1. a TI d i.in p a c t: ,•; , l;' o r <e- ii: u m p '\ e , i e e p e n i. n q t. h e 

c: o n t: ,;i i. niiiic- n t ;•. i to 'may re i i iu l t In •« i: educt ion of impacted \\>€t\. - and 



a r e a ,  , I  n add i t i on  , the nt-pl in c e m e n  t cf I: ui nc t i. o ma 1. v a .11 u e i;; 1. o i i i t 

d u  e to t h  e r e d u c t i o  n .i.n r e •; c 1.1 rce a i: e a ii. cif t h u  s c- i i i tma r  y ( i .  . e . 

wet! :ii;nd , t.Ldcii I. I: la I:., -mud open w i n t e  r in i: e a <; . ) w i t  h each al t :eir inat Ivsi ' , 

• ;h iou lc : l be the In ten  t of mi 11n. i;i a t n. v i;; n n e  & •  • u r e < ; ,  , The fay d r :ni 1.1 o •• 

c: o n I:, r o '.\. a in cl .1 n ••• hi a r b o r a 1.1:. e t: n a I: i '\r e si; wr i 11 r E - > •;. u !l t:: .i n ;n ;n i;; I:, 

co n <i ' i : ! r HI i. en of I i i  , ill u n  d 1 4 .  0 hectare:;; , i: e;;; pn;; i:: t: .i •»•<;! I. y , , of t: h e;;; t;> 

h . i t l : i . i . l i e - i t ! - i 1::t:i u p l a n d ,  , I'll t i.gat.lon :;;l ' i ::ii . :i I.d be I:ecu:•.<;;d on rep I. lea t Ing 

I: l'i in -ii t: us a ;;. I. o si. t: w 1 th e 11: h si! i:1 a 11: e r n a t: i. ve. 

T h e i: e - c: r us a t 1o n c: I: ;:! if e d i:| e d I:, i. i:l a 1. in a T ;;; h h .:i I:: 11: a I:, o r t: h € 

c v: e in I:, .i. o ni c: IE' r m p 1 a c:o me n (:: we11a nd h a b i t: a I:. I: if oirn a (»ra i. .1. a b 1.e up 1. a nd 

.11 r i;! ai; ;;; hou I cl i: m o e. i',' i;s c o n •; i d B i:',;i t: i on , A .1 l:.h c 1.1 q h i. t:. '«o u 1 d p i" ::ibi:i b i / 

b'E: in l ie :n <•, i b.l a l:.::i c:rs-s:s.ts;i I: i d -s 1 '«'«• t: 1 ;s n c l i - r \/ i th i n UK; propci- is- 'd 

c l'i u nnms I . , it vcul  d be p o i - j s i s i b L i i ! to cns ia te  - t :i.di:i.[ ^ 5=s 1:1. a nd •• , / i t h i  n 

t: h i = s ;;; h u 1 I. ::> M e T a i" fi ; < - i •; o IE' t h e e;;; t: ui .:i i" y w i t l'i t: h e i. n - h a i: l:> c: i" 
i:: ;:i n I:. i= i i i'i in B n it: 1-1 1.1: <». i: n u !:.i v B . H i-i •• i« =; t: -i b 1 i :;. h m t?. n t: o I: t h i=; d .f e d q i» d 

'(,'1:11:. 1 HI n d h a l:i .i t: < - t t: ;;i M t:m 1. d .f equ i. i:- s; I:]'i a t p i"«: - ::lv:e d t:| i nn:j e 1.1=; ' / :a. t: i c n & o I: 

t :h i - ! t: i. d a 1 we t  : 1. andi-i l:n» i: m s-i tornsd. C l m a  n t:l i:-«-d ;;i ed ma t i-s r A n 1. vou.kil 

1 i Is. e-' 1 y p i:1 t:i v i ;:lm ii •; 1:1. i I:, i-i b .1. us E;. u b s-. I:, if i:i t: n; f o if *i e. t. .1. .:i n d ',' <» i;i o t.-i t: i. ;:i n 

I- - i= i I:: :i.b 1. i.!»himii! n I:.. Til 1-1 p t: o :<: i m i. t y o f I: u tin r i-s d f mdq i nq ]::i :if o j *•• c t s:i 'i.rc: 1.11 <i 

ItM: .:i n i. in ]:: o i" t: ,:i n t:. c: 1:1 mpo n;;; tit: D-- i:| a ird i. v\q t IK- n; con c: tn i >:::;; o I: di t: i. d a 1 

v m I:: 1 ai n d i:x- c: .1 :s ma 1:: .i cm p ro •] iiic t: , 

Tn; c: h n i q i.i e •; u t: i. 1.1;: e d i. n t:. Itiui: c r i = s ii t: i o n ::i I: \n K 11 a n ::l ii. \/11 h d ir E- d i:| s-sii 

ITI l . r l 16:' 1" .i. i:l .1. Ill i:l.'/ !=! b il! Ii! I'l p V.' I:! > /  ' II. 0 III :i 1. ],' 1 d !i> I'll ['. I. IE' 1 i:: d :il l"l d pill ]" I. i ::.h (?. 1.1 [ I.i , i:i , 

,!» fin y S»l -ii t: iii i:",ir.:i y iii E :<: p«- if i. t»«; i'i t I I I l:.a t: i. o n 19 7  B ) . i: n cj«- in i;s i:1 u I. , ]:: :ir e » / • 11. o 1.1 •;. 

<•• I: IE : c i i " t i i i •! t: t i d . i i i l i inn . i i r l i .h c r i i i a t io  n h a v s - s ]::ii!en !-,uc(::*•!••:•! i t ' i . i l , H o w s - v i - ; r ,  , 

,;i d iii t: ii i I. iii t:l |:i I i i i in • • h o u l  d bm p r e; p a r E- d l:cr n sac  h u n i s  a pi: i : :pOi: . i ; ;d f o  r 

'i.'iii I:: 1 iii n d r o ii. t: c: r a t: i. o n „ T h i::; p I. a n i-s h 1:1 u 1. d i-udd f ii! ii. i; d iii;:. i i: i-; d M e. \: 1. <:i nd 

e 1. ii! v a t: i. o n;; ( :,iiind then i  f r e l a t i o  n to estuar  y t.idal. 1:1. i.n::;t.uat .1011;;;) „, 

M ii! i;i E-! t .;i t i. o n C! •• t a b I. i ii, l'i mi i:! n t iii. n d p '.[ <i\ n t i n i:j' d is; t: :n .1 1 iii ( i n c 1.1.1 cl i n q 

pr o poiii e cl ;: pe i:: i <;;: ; ; , p 1 a n t A n t:| iii<::]'ii e ma t i.c., a n d e:; t i. m •> it: e d 11 me 1:. :J b 1. ii!) ,. 

a.:i i»e 1 1 ,:i:i; d i:« ii; i. i:j n l i e a t  u re •;. to o b t a i  n the w e t l a n  d I: u r i  c I: ions ; , 

d ii! iii i i: ' i i> ;:l , 



If the i:i;;|:il ical:. ion of: the total estuary re source a ire as lost 
wi th e it h <;s r alternative iss i. nfeiiisib.l.e,, tht-'n the inore.-ii'ied .-in-!a 
of up land many po ten t Lai Ly be f-snhanaad to proM Lde add it Lonal 
v i-i lu<» | e.. q , pi ant ed w i, tin. bet i::t: y -pr oclu c: .1n<:| s-ii initn-j !:. c:i p ro1.' i. t:l t-i f: ciocl ( 

•S.TIC! co\' i:! i: I: ci r w .i. ill cil. I. .i. f« : ) eye 1:1. aodl «,t o r.n c| is a re a i t: 1. ocat ed vi 11 h i. n 

the d l o o d p l a i n  , 
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' • I , 13 COORDINATION


Th:i!:- section contain::, a li'-.t: ol: person's I : ram local, !:!tute 

a n ell F if!1! dl IBi" a 1. a i:j us n o i IB & c on I:. a c t e till :l: o r I:. I'll :ii s e n v :n r o n m e n t: a 1. 

assessment.


Mr , Gene Crouch <!/ 12/B':> 

U . S  . [;'ish and W11. cl 11 i I: e Service 

( 60'3'| ( JilM-;!!:)!,;,!!:)) 

The depth o 1: the i;; ed i in IB nit cap 'miiist be ,•• u f f i c i. IB n I: to k us ep deep 

bu i" i" o w i. n i;i s ];: e c i e. ;;, f v: o m e. n I:, e if i. n <;i t:. h o c: o n t a ITU i n a l:.ed sedi i. in e. ml: s. 

S pe i:: i. e s. such as , !':!.:i;jJlLQ.Q.Li-l. ( p o l y c h a  e Lei) and inaiioi: claius (2 

feist: ' i , 

F ii. i-]:i ut. i 1 i;?; i. n i:| this: a r i-s i-i ann vinl:.er f lounde ' t : , pi:>l. loch. i. n the 

!:>U III [IMS:! I" , lllli:! C V'.K T. <:l !l. ,r ill ill 'IK:! I! L S It'll , SilyjltljllLU.!!! p -• 1 L '.' f=! I," := 1 d O :i ,, C t C , Ld !=! t 

year In l:.!b.i;= s p r i n i:j r C!eni=i iiiaw n i any j uv e m 11. e :f:ls-.h on the vi=-!:;t ban}; 

l:.enii|:3o rar], ' con t a i run IB n I:. s i lM- i , T'l'ie i-itudv anssa i  n IHI port a nl: fo i : 

ianadliroinous fiiirih ( « : . < 3  . a 1 evil veil- and bl. ue back heri: i. rig) , It Is an 

<:i T e :!i tl\£ y wo u ill d TO i i;i :if fill I:.'C: l:.h :t o agh t o q i-i t:. t o t li«:i g r a v e 1 1. y l:i o 1:1: oHI 

I: r IB shva t IB r a T I B as-, in the AoM.ii i i inet  l : ! : i '»H»r whe I : I B l:.hi-iy -- .pawn . Gi lder 

I: i !Uh and i'r\> m-i'y I:: IB f e iBd inq .in the uppe i : A c\i i= ; l'i n e I: Rivet : IB s-. I: u «:i r y  , 

1:1:1 n:l!-i (e. , t ; , | , Soaup and B ' l - s c k du c: k •;,) <:• -i t: i n tj 1:hiB (con Lam i. n :i I: e d ? ) 

s=! h cs I. 1 f .i. !=; h a r IB t h IB i. i: in a j o f c o TI c e r n , IK. B " s 'h :a v n: t:. c:11: .:i t: cn'je i'i i. c:: 

IB :E ' :E 'EBC 11=> on scrrtH;- bird!; ; . HiBavv in IB I: a Is a r i  B :s 1. so n o o t i c e r  n . 

]»'[.:! ;:i :=i ii chui s e l:.t: :-i Mai t: u r a 1 I-I IBi" 11: a g e Pr oi;j :it: in HI 4 / :i ii / 8 !l> 

( E 1 7 ) ( 7 2 7 - 9 1 9 0  ) 

M o :f a r Hi a n d e n d & in g e r e d s p <B o i. e s a r e i. in l:.he s l:.ui d y -s ire a . hi o 

Impor tant : , n IB si: ing si . ten. I: or t he Per eg t: i. ne Fail con. 
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M r  . Joel H a r t l e  y t \ / ' . \ . 2 /  » s 

ID]!; Qlii 

(ci :i.  7 ) ( 9 <i 7 -1;• :i i e xt., <:; B o | 

'I1a 11C Hi Cl, W i 1I'! J C! Hi 1. I'l a ft 1 e Y , li! 1 i !!, il b I:! t I'l K C! I.I 1. O I'll Hi 1' II! !i. l» i:l !•> ]l"l 0 I:. II. ]'! , 

Ha r t l e  y sa 1 dl i.n a B i .mi I.ar case i.n Sauigus, a EbL!!!!rk!;iE.;Lt!lU;i an;;a 
a•id"! a c:e nil: ''"°  salt ma rah was cl a ss 1 f i  e <:l as Border!, ricj 'Vegetated 

Wet I. i:l fid , 

I'l i n , , i;: i.i si; an I'l el l.o ]Ro>e 4/:i.;!/8!:i 
pI'l a I:, i o n ~A 1 hi a r i n e f i i-i h i-s i:  i H: i=: ,iie :r'/ i c: H; 

| IS 17 | | : - i ! 1-3 60 0 e ic t , ;• "' 0 I 

1(1 Cl t 1II"! , 

Mi:1. I:! •••lid I!! 01.11: !:)(•! 4/li/8!:> 

t>le.v liiedliortl H.iirbot: B he 1.1f i:~ !'i 01: I: Lcei: 

( < i i  7 i ( 999 ; : i ;n: i i.) 

M r  . BcsLirgdi w i l l  , tii'-.l. p 'i.:i:;; obtd.Ln i sny :•: l'i 1 = 1 1 1 1 1 : i.:;; h \\i&. w-i tvt : liar the 

(•iri i i ly:: : i.!•! . I!!I'l C! 1 1 I: i.!;;h prci i i ient ; ; i i : i ; : l!!.̂ .:}. !:!.;i:.!;!J]!;;LL.i:.i!l / '"'li' at::en;; , rlbbiiid 

mu!:i!!if-!l::: a fid !:!.(j!.!''C.!:'.!'!.!y''.:L.!!! n!!l!.I.!S:J!:.D.!!!.lE!.:L.I!. • Lack of [ini1!-IE; i-s 1 :=. ill:, the mon-t: 

t i o r t h s - s i r L  y s t ii I: i c n i.s vi=!ry l i ' k c i i l  y due l:o :> drop in !•• <:i 1 .i n 11 y . At 

l : . l i i= i pr i - isen t: t i rniHi , I:hi;; irb.itily are;1 a .!.•;. c i l o ' - H i  d t:o ill 1 f . i s h H i r : i e c : -

•a c:t: i'.' .i. I:, i Hiin (c i i' e. in 1. i . H H; hi (:i i=: n o I:, bee n a 1. .1 owe cl t: o t r a n ":.p I. a n I:, ii nv 

EH he 1..I. f:i. :;.h f r o  m u r e  a 1. 11! : : ,hiH>:i i I: i i i i l ' i we re I: r a n-i.p 1. i : inl: .€d , t h e re 

may be a si. i ii 'my . ; i i = i 1 6 , 0 0 !  ) "iinii-lvLinclred pound bag;;: o I! i iuiahogi; . 'if. 

f i f t  y pe i: c: e ni I: ai:-e in a r Ik.e t ii b 1 H: „ l :hH! I: o t i l l v / o u i l  d ecjuiil I - H L O O , 000 al: 

:•; i/ ib, 

So met hi nc|[ mu:--t ]::»Hi dcine 'sboi.il:. l±iHi contciiniriciti-id a r H - i i i , Hive?, r i tual 1. y , 

p ea p 1 Hi will t'llr.H! ;=• 1"! e 111: i in h and f i s  h i l legally. Hf-s think!:, the 

i. i'!-liai.1:1:30 r c: o rut a .1. tiraHi n I:. Ltile.n is p ioo.it: . It would re,-; u spend too f[ii;ic:h 

o :!:' t h e c: o n 1:: a m i n a t e cl s e cl i. me in t;;, a rid 1:1.1 r t h e r c: o n t a :m i n a t: H: t:. h H: 



I--oi . iUK;rn reaches ol: the ha rbor , The h y d r a u l i c  : control idea i.s 

hi;; 11:: e i:1, I I E ; ci 1 at.iiE! the r i v n; r 1:1 ow, dr y cs 1.1!:. the. st \.\ d y i:i r ea , ,-i ncl 

i inc: i. n e I:MI t IE; l :hii! spoil, 

M r  , I.M-irry Ci .Ll 1 l/:i 0/87 

DEQ1:! 

Dc-!|:il:.„ I'lac.ei: Pol l.ul:.ion Control. 

Wc'S'tboirough , M a i i i ! - ! , 

( 6 1.7 ) (::t 6 61 ••8 3 3 6 | 

,::!•• HI t war IE: r q u a l i t  y i n I: ci rnia t .i. on cm t h i - s Ac:i.is:,hniE!l:. I F i L v t - s i  " i - i i - s l M j 

I 'll", John Fiiririnql: .on :i./"I! I./B"i 

w . H , o , :r „ 
H . L o l o c j y [>••]:: ii rl: mi i=! n I:. 

I l:i :i 'I )i I !:. (I B - I.'! 0 [) | 

F 'ew w ,;i t e r c o l u m  n , :E ' t : ud : i i : - i : j en tl'ie Ac:uE: ,hni- ! l : . Ri . ' /er <•• IE;t i.i •> i\y \~\ave be: cm 

done;. Ha i:;; send.i.rig a couple ol: artlole.-;. an PCB la'i/eLs in tl'ie 

water co 1. u inn . 

M r , ,:i c: h n \i ,:i 'I o i I E ; 1 /:?, 1 / .'•! 7 

hi in r:i nuE: R t E s E - o u r c i E - s 

M , B . L  , 

W C J C C l i E  ! 1HO.I !E! , , M i l SEE . 

( Hi 17 J (" : i 4 B - :i 7 CI!:•) 

T I1! e l:i i ' / ci 1',' '£? s e e n iai I. o n g t h e H h o r e 1.1 n e i EJ p it: oba b 1 y W.ii.c..o.!n..:i 

b.Ii.l.t.!l lo a.. A i-iet w i l  l cilii 'E- aft! 'and you can tjE-tt !l. fi rcj IE: 
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K ' '>.!• •' '•' ' 
"-•••r  r tfF - • • •

 '•-'v
 i

 ;
\
 Oiu'.m
 •

 ,
 -•'-••• ' /; . \ 

. li: L •••• ..>••>•• , i I .\'•;}'=.  " ,,^-f^-"I , i i , i , i i K j  " i:" C 
.
1
 •!..;»
 -I.-.-.- :"-r

.,.:•- \\  - \ \, ' •' "... •- \, 

'"i »L!L:,!,I'—' ..,.'1 

?&&*$££ 
in-^^m^^^^^:Mi:

\>, ̂ C^r ̂ ^C^'^'-i " '':• ' i . \ 
''^Wr^MlW

 •
 €

":::;
 '•.£*tSL-&*\.&lfc'i

~j-<:^'^K 
.,' 

,4 t̂errSi ;;0  "-sfeii 'rr-r ':,,;:.-!'= Y"
 a  .

-
H

 •.. \•J;^;fL* .:*'••,:;;;: , \( ..'
- WH ^T^ftijLr-

si r-Lv, ii i ii , .  •  Id—-"i ^>-pi"\,...«.. I 11,11111 
.JTOl^- :/ : ' / i ^ , . - - (idpii, ::::i :•!? ' t i  - •; • -\R: 

...i: 

\  \ i? " ! ' i  : lea; ![l = ]  . :-;,f-'f::" 'j 
i,f \ ,,;ii \lli:: ;i5rc! " V... LI

V '!, , - >  " , '« I \ !i« 

.1
I

 ,• v '.-v^- , • -v \w** ' ix.'.!? 
J-V: :yvX" " ' >v"S!s> <fi;\, * "ex 

Y/'is, •",•'.(!';'••'\...' v , - - ,
 ,,i.|!! ,,*«' 'i|' „, ,X 

" t&mi ,•' <i • -. . .1.-t̂ liwm*x^--i--<^fe 
 .."""x N.." ""'« ;? .'!' ,.,:.: r •i.r,i'

r

 .,««:!,.. C i "i i c J! .,,!ei:1  ,;,;!. Tj\?^ftre'j3S ^Ei.-\i^fi/n s"t"n Vef"
 i,.. J':t:::i...» -̂JJi:"Tte"';:;;'-1 ' \ ' - " • . .  . ... l\-J. JiTPTO :;

-,
,.-:: JreJetet-U*- ,: * .-, '

 :ifir,;s k 
l, &fi* ;¥»

„>>,.. ""'i,, X 
r r «' n K> ci ;{> 



I v I A N O M E  T EMIR  I ) O B S E  R '  A T O R  Y 
MA'WCIMET, M A.SSACMUST! I ITS 0?..)'I'.» (6171 !! I! 4-1)': 11 

ICni.hltaii !:, Andei son, li.iccan i«' Diwrii' 

Mr . ,]fime,:i ::bif:i:;:'i(:le'ri 
I ' ip iEf ;: :i ii'l 'igc n'; :in ("n su'iie 
I)i ir :L sn on a:'." Lfiw E ln f i i r c i -mesrH; 
II. !i, I!':i3h ill-nil Hi' i 1 -llifi: i"!eni:iee 
0"iS! (\ i! teii'i y C i -n l . e ] '  , I'ciOiii 4"1!)]:! 

N'F>wt;on C o ]• n1= r, MA DI! I ':><!> 

[) fi 'i :- M r , iTh <• r [• i. -I K n : 

l isi .ind it: f i led in cur t, ES 1e phon ES cmwei1 sin 'Lion liiist •nee I;,, I ha IMS b i - 'Esr i inHci-'d by t h e  s 
11 . i:> , i'ii-iy Corp of !:!iv; i. ne i; ra ( N e  w lilng 1n mil [!i. i»:iH:iori) to ajiply for t;his pe i -mi t :>n 
in- ry -i ho ft TI o1; i c i: . TYies I'[a3:i!u:hu!:iel;t;!i Thvisnon of I'liiheritisi and 'il :i. 
snivi. - i s j c l me t;c: t i b L a i  n tbin P EI t'l i- ri3 1. Purm i. t, , l;h(-ii app ly :in piirsiO"! I'di1 t h s ; 
ni:'i':e:isi!iry ij l isrti- Permi I; whi.t:h tl'Mr'j' 'Ht iu! l i3 r6Mi:iei«r i. 11 ra(• (il i a I: es 1y ., !' -LJ: ; : logi ::i: for 
• th- i rui 'h, bii'; wou ld l:si v e r j i i; :ra I. :s f u 1 i  f yc iu cou ld reTi.i-iii ';lii.-i :ippl i eati IM'L a-i 

' 

Undesi' i i iu'b-ccnt r,:r:t; «[:UM'W»:5;! .-Ri : i • • [ ) • • "lOO;? -00 ]! ths i ffiinoiniit; B:in:l :;h <u- :-v a !; c:r > ha:i 
bi- !E![S l i i r - i c l ' tci o o n 'I n :: 1: imp t i c ' t i:, I, u :li c ;:i and i>!: i ! :>e: i<! level, si t;f E 'oLy -C Ih . l o r i . :i'i't ed 
Ei i. p h i: ny 1. si I. !: (1 3 ' !'! ) H'; 'the tci]:i c i ins i i imof l iM / i - l o f ' two MLrrt i - r ari:l 1:1.1:1 -iLiPimi-'f fc i ! : i i 
ch'nnsii. I hi: ::i t.i.idy1 «i:n?a i.!1! the lu:u s- ITT EJ I; liiver rrniil n> -i I;u11 ry , tin :rl:ol tltiuiit.y, 
Ma '} '.\ a c.'}] LI s i ! - I: t :: . T h u s s  , up 1:o -!Q Inni.-i ni.l!l 'be t:;:!l h-'CliEit l , 1-1 t . o m s i c h <: o n 1: <• 11 1, -t 
ari'i'ly!!.e-l ianiil l i p : r l 1 'CB I.EMM- l.n 'I e 1: c rm :. n s; d l:»y i! si u ford i!t:o IO,E;I ::sil Hie rv :i c c 1-1 , !:90 
i.!:in:y E l : i « i ( l  , ':! ro :i 1: 1 ~i lie , Mil Q.? \ t \ f i  . li!ir:l!- w i l  . 1 l:n= i-i 'not,, t r a p p e  d or n i r t ted . h\>i 
:: c: ni am i nii  - te i3 ni-it, »r:ui I -i HI. 'LI be cl i s si fio -i f i :l o  f pnnpi-1 rl y Eirnil 1. ES t; fi 1!L y on inlv :.::(; fTi:nii 

T^ infcird lilco lof;:i .vil ;k;i- r «  :i. r: i- s , 

ii :":iel:l i -u rv - ' y oi the sirti"' (ill! I' is b ru si r y I '111:!!!) i-ihoneid Bla::k DucV: it nil K i "i i\ •• 'b i ! 1 ed 
Clu'il, to be I;|:IE; ';op coriaumer ap i - c iea of Ll'ie innler fcod cliiai na . i-ununer :[:;od 
c liu i 'MI lire pre; d ie ted 1;t: und iii'tli 'He DM rig Clull , .iJritiii'" E(t;ri- '1; |p Red-H' ing^d 
1-llfickl: i rcil si net !-::ng ^[i.sM'i'Ci'ii. l-l (• r f i. ng l'"u 1. 1. !ii:n:l ','.>Y\ n ir» lilicirtit; n fo IHIK:|I pin-ifi: fred , 
but n luti I:M-' r si in  - tho pol luted iinsa inii» I:K- l;oo ! low; in thai; ciiisin:!, oni ; oi' b o t  h of 
1: ho niij ierve! s i p u  c ii:',:i niiiy l:i»:' iiiieiil. 

li'.i nl; fir popiilfi 't:ion.-i :\f. b:i rdf i may L s s s i v  e at; ':he f ind o  f Man:h, h s s n c i i Lhes ui-ed fo  r 
•rap:. :l a o hi:: 15 'in l;'hi. si ir 

: i! hip. Mjppnn ni R«i:nrch arn:l ]B:lmc.iit inn in E n viion tncii it aI1 Bioloi;;!̂  



M r  . Jame- i Sin; r r i . t l i f i o Ml l'lan:h 

weat; :• 11111111*1 rjr: 

M u c  k Due:Ik u  p 1o 10 S3 PI'M:: 11111-113 ( k e  y 3 
ti pi • o 10 iapeaiirrieii::! ( k e  y 3 

Snowy li'iif! re t Lip ' ,0 10 13pec iirneiia ( key species ,i 
l-lerri.i:i,ii; G u l i l ,o I i) !3pei:::i.[iie]iL3 I,, k e y ! : tpee : ie3) 
l l e d l - w i . r i | ! ! < : d B la : :k l : i : , i rd , :i 1 t i > upec :LRii:'n,-i I. :n-!:ii:sn'<i !3p i : ' c : :L i : !3 
'.long ' i i p i i r r o v j ;o 1 (i i Bpei 'Ci ra ien , : ! ( r i j ' i j i -MMM: s a p ' s t s i  K  B 

I. VI t J  H 1(11 l l l l l ! 1.0 n a j i l l l : I3.!:l -111 l)-pi:! I'll! 111 G Ei !l 13 I-'T [!S! Tii enO*!tl i l O O . E l l I'l 13II t, E! I' l i r l ' l 0 Ii 0 U I d 

ai:i •] i irt, i i i i ' th ia ny n l i o u t ing ni?c.isa,aflry • 'We wi 1.1 ni l i s i s ncntaoi; tin? h o c n i l Con-
,:ien/!3. t.i on ( i ' ommi . \\m on and P'o I i.c ES Di:p.: 'H'l;rrii; '] i i l ; h s j f o n-i co i l i l . i : ' : : i ; i [ j ( ! ; : VI i I i l i.ara !:!. 
l ih 'EM!'!-ler , ]:ti;is, = i e ; 11 1 ' l a . l l . - i H u u d  ,  l : i l >mou t ;h , M f t t .i;?'!»i:iO. 

Ili l)(3''l. i. E i V I  ? thi.:l ]•(•'!! l?il ft! Ill 1 !31 TI E! « <! !3 !3!3l TV 111 0V 1!ill Ull ti L 0 jf tlli-! C 0 I'l 13 i lie I"!l bil I? h 11 man !! 11 (3 

id i 1 (i 1. Lf i: h a i s a r c l s j » t h h l s i i 3 i t ; u d y s a : i I. K. Rvsidiw a r t ! needesc l as p a i - ' t o f EI s a a l ' t ! 
d :i ijpo •!« 1 p La n f c:T ac I; L c n by 1; Ii K II.!:!, ;' niiy (io 'fp ti f liliig i ti i; i; ' f i i i , 

T rev t: r L . L 1 1: ;ni -'E!v u n ss 
Serncr .ii L r i f f ' E l i olci ; ; in I; . lf'l!:!0 

T I. Ei / np 

i:::: : I ) r , , ( i ts r;/ j a n f  o rd, !:Ii!:l 

i .H(> . i«n : : iME. r in HID OI :SI ;KVA"I : : IHY 



Oill'l MO I I. i'l 
; I iil'Pl.li; l.TIOM I:OII I il'r .ill :<U(i in I'll jii'tl iiiiiriMiiiiMfibiiiiiriiir nil TI-II  iiTirtiiiiiit1 

' 11.1 H. rust! in WII.DII. n- n !,;. in;i iiiiii niiiii.iiFi; !,i:irni;i: lih-FI" tl'l-
H.II'CflT OFI IS i liCHIT I . ICISMi l  E <  p I 'EIIKIIT 

Illjy.., ' i ii'EiiEiiiii. 'iisiiANi iiiii.i)ii.iii:i: 
.:. l!|!llll.l: Ell'iiClsjll' MOM Oil' ,1 ; Tr.'IT'r I'CIFI "I-IICII FII'CIJII.'.TI: [1 1. 1 ::i£H ! IS1 1 

"  1 [.ICIllll'iiijTf.lliKllhlliJI'Pl.lfllllltlN :n;i IIII:FI«II i i s  . MI: isi[iri:i 
. '|iiiiiiii;:!'ii||i;l 1 Up l:o 1.0 Iniil LvitluiiLii cl: 4 or !: o  f ii.lx 1t;;!'! 1- -:;5' bird i-ipet: i«:ii'; i tiol: excE't'iil Ini;; iiO lincli'u-

•• ii rl i iri 1:i t' o 1 1 (i:i i" 1' r (1 l'i S' '• liO''i r 1 n i] 1 r ci ri p 1 TI 
1. '> PI'l. 1 !J*H 1', i| "Nino ;iui|ilfrf(i i xiroi i UK | Ituin F,  t t i l&m nl iiii'rntui I' o • n,i:' it it. i n ||, for I'CIl nio n 1 1 o r Ii. o[| urKhii: Itlll F UN II | lilt ) (If IIIJI I M| (Mill lor l» tll'Jl > l I Illl 1 Hflll 1 ll lit) 

coni:rac:l: i:o t. lh(i iVniij' Corp-i cl: lilin^iniier1;
T revo  r I... L 1 c y dl -Ev :i n !' 

I'Mc-w Erijj Iniid ID I v ,)
'anoniel: Ii 1. rcl Ob;ien/;i :oi:y 
! ox 9 '.\ Ij , I1'! -i n ome I: , 
lla,;;£J, 1)2. ,)!(!) „ ( 6 L ]' ••;!:,!, M -6 bill) 

( !• ; •! :;ii Is •• pe rim 1 1 Lin :i I: i: ,i<: bine n I: ) 

!i II' U'isui; IM'I l!i /I EllIMM: ! S, [.[IUF'HIII iiTIOM. I'MHI. 1C ' (IKNCV 
"IL 4 in' di'iF't.ii: IIN i 1 1 1 1 1  1 I!!IJ:!!.!JJ[!1!;..1:.' '• •*" '• '•• on IIMI.TI rynoi'i. co»n: Li; ii. ii-n; F :ii,L.:iiin>iii 

• • M;I- • iiisiiii'iir i:«F'i,iiin r. i'i= :iit < INI;I 111= iiuriiHE.i.i IOLKC r. OFI IFCIYIUI ruin 

lit i i:::i « i:: •"«'• 0"" !: " 1 1." .160 llj.ii. 
i: I.TI- :n: HUM -i 

ii Ii [ ,1 1 r Iti r H3 iiTi 
I'l-iomc KIIJMI3IIE in ""-11: 

!1 01 J-IiO-'JAiEi1!!j M / IV 
o:: xiii'n i :;i. 

IB i ci .0 ;; i i: i: 
1 T- niriiMG !•• M: E m: r. 1:1111 i- s i ITU i ::n i .. ;i F rn. i in >i \.\n<, .11; Kiniiiis „ 'in "i.i: iii-ici isi-i :ini; iNi,i'iiii= FI ciF i>nf s :ii:i. • . r FIII<,:,II> s L 
i :i x U I T  H i MI; (di in. IF': i ;> IEIE. i:c HI:I:IE 11 a\ THI  S I.II:II:N'>I: T  E itniir 

W iii n cum-! 1: Ii i in: ObsenMl'ury 
I F  ' '.I'l'L.ic.iM'ir iji ii : :ii!ii:i:ii!.s TICOII, iMiiiin: I.TI;  s i d i  e n. (fnicn 

P.: r in :I:HFII!«:IIFI/I 111:1: 

IJ „ !• jinny xjrp,;; of LHJ; Lneen

is i. ex: s TIC -i KHi 'n  F I ' iscii 'osEC) i> : viMT"  i s 1:1 EHE I:CIMI:UK: IE i: i xi vciiii IH 1:11.1:1 UK i cijFiMii:.M'in. i '/ ' 1.11: ri:i:ii:i; I.L. I ' IS  H 111.11:1 
MII.DLIIH: I.H: Cll !l! Cll! F'CHillT f |j[;|J 1 IKS ["] Ml) 

! ;iu t h p r n 'r'i r 'i ','• ' o 1 (] t: in n i" '»' , 1*1 ii •'• t:. > i N MM Inn 1 : .rii i 31 lion. 1 in nl n 11 

F Ejcl i! j",-i 1 B i rd M ii r Ii JL nj;; f! ii a I v a i;; K }-'c nil i '. 
1,11 It. ItH1 V  l [' i.in I:;,' o  f M r  w Tlcdi'i-rnl 

Ell  IT ls?E.(!UIMI:[l li'r dll'l ! 1 ll'l IE. CR l'OFIi:n:,M i; CIKI! FIMDIE M 1 (1C rCIJ 
mi .'I: 11-11:11:1 ni'piic.'di. ro i; :iiii:«.n: i TI-IE I«I;TIMT» i :m 

I'll IMUI  J i it ii I 111:111)111 I ill i j r j t t [ If ll; :umir n II 

w i 11 tip p 1 y a I" 1. 1:11!" r*f: c c i v i n f| !• i: i:(i.: r » I 
i: I: fill 1 t: . 

i 1:1 1 1 ii US D I:[-II:CK c  m KiciMis i nisniiit ,i <inii : mini i= s r/iisu.i: TI: i; i:iii::.ii!i:i:i i:Firi:': TIMS' n i>.iiti> TICM HU E i:i:Ci 
rur .1.!, r: «n »wo HII.KL irir '  E Fv/r i: r M C L O S  F ii M 111,1:11. MT i: F :in IE 

l l : " 1'i:in:"' ' :':i;:  ' :!U •  'JM ' • ' • l l • ' ' ["''- '

i,! 11 1 mo-mishiT'i. "i. i: ii'iis cns i  c IHIF lira. mi on I;IE iitjini-o I'Od i -11: rri: ; :n: I.H: ::N!.I:,'I:I! n>" i 1:1; :ii.n ! M:I: '! 1.1 in i:,s ir i :i i ii s j j I.UST EII: 
« n 01:1-11:1) n co.11! munT's "n mi I:<;'FI«II. F»M«I OF Ti-n1! w'w.ici TIOI. i. rs i M:C now! cir sti ciFNUNii^fi AHICM I>ITTI«II:M«.II:NI '.. *wis 

M :i. [J irvi 1. 1:1 r y lit i r cl 1" c. rm i 1; !•>(:• i K in 1.i If i :: C o 1 1 E! c 1 1 ri|?, I !i i: i: t i o n 2 1 , '.\ \\ I 

1 1111:1! li:i!'l CliWTIIM' I>IA 1 II H U'll: RI-A.O AI40 AM l!* Mil 1,11 1,11 Wl'IH THIE. IIIEJMLII, UTIOHS, CIJN'M IHI:D III nTLt :»„ I1 UH 1 1, Ol! 'IHI! CtlllE 111= ll'IIOllli I.I. 
IHIIilJILilllKIHI UII3 Till! ll'l 'Ilili llil'FL.IC.l III.I IMIItlTlilM HJIIICHlU11 1'liR III IJIIF IIIUI" Illll! dl: I'l'llUI! .SO, JIHII II RllflTHIEIH CEIII'llinf I'HiU THE' IHPOIil. 
liliillDll ii; !Jil 1 "IIMII THI  S III'I'I.IICJIIKIH nil? /U.ICEW! E.( PllWin 1! CIIMPI.IE IDE Mil) liiCCIHIM TI: I'll IW! (ll!!;i 01- Ml' KHCIVII.CIIiMIM ill lU-l.lll!:!1, 
II Ulill)i:iiVII,HI> THU I.H" CiU. III! l l / i i1EUI! l<IT HlilllEHI III," i(. ll. i:i:'l 111! '(! nil! CllllilillML I'lXillLTIIE i Cll1- 11(11 !." IN II. 
|i :.f ." TUI»(. flu inJri :i" i is: 

"1"'..,. Ii . 1 ].;! M.arch .193!! 



i: 1.1' i i'i i MI: M r i: r P H I : i >i in it ioi> 
i.i.s i: rn-i ii MI:I ii 11. i  : i.ir i: :i E hi '< i: IE 

I . I, LI I HOI! I l  l I V I I 1.1 I !' ! 

IE, I.JBC ;'ii'i,:;•••"'i,;; 

inn- i; i.i I. IL T I I :  M i IAnhic-lnsijl'1 
I' I! 1=1 I.II V I IE IE 

liicii i::rri p -n - t :i,:: 

TF?I;;VI:IR i... u..n v o "-ID,'ANi;; 
I . M LI 1.1 HI-III 

MR I'll I] MET DI F?D OUBKRVflTCIRY 
BO •; <;i :;;i:; 
Mi"lN'0|['!ET Ml"l i FINE LI i:n iii in.IE ii 1.1,1 'r i: 01= " 

i. i: r F IE i: 11 .u I . i: P. F ' I F I I 'I 

in i>i , iMi! ,ui i:> 111 L I  E :IF I '  M 'i: PI,., i: F ' i ' i  : • n | II itfll In <: liijiiiliiiiiiiii I n i •! p'i. i: i' i: i: Fii.inr 

iiic: IENT IFII:: I:::OI..LE;:C.T i 
i i! L :M; A i IIOM wHii IM: MJ i HIOI:MI;I: u:t A c M « i T ̂  M i, r HI: C C M O U  O 1 1: 

!iii:]i.iTHii;i:iN c: DUN TV, v i I:;:[IMI T  V OF IMEI.I 

i i : ONI: 1 1 1 in.iii ,INI: .ii.nr H DRI ; i i i :> MJI ••" ' ' .. 

i, : u MI:FI i, i.. c, tn-iui Tiourn si: i :>u i n nuii i1 it*! r n o r i»> t ' . i '  R in, nnci !H: i: i: ii! !•: C O H D I V I O M I o I:M r i i M 1 1:> ii.i FT i: 1:111 it i. u r <; in. 
i i ni-n c i 1 1: i: IM in. c r K 11 i FUMMF: inn i-n; n i: in v ui<oe i\ i> « n T OP- -rni» )>IRMI V 1 1. 1. JM: i iv 1 1 1 1: i «. u mow 1 1 IE 1:1 HIEHFI M M. 
mi: c ,ui ii lit 1:1 HI.P i 1 1.1 M:I:CFII:I (din ,IIHD r-on -IIHII: I :UFIPCI!IIE n cii: i CFMIIEI  O n.i n-ii: i, I»F'I. i: i M :H,I IIUBI.II i T I  E i: . O O H T I H U E  . :> 
i 1 1 . 1 1 : 1 1  1 r on I'M: HIM n .1 1. i:>i! i HIM I 'KMMi i  r ri sun! Ji: c T 111: c oini.ii1 1. E 1 1: i 1.11: I I K H E  . L. r :• :n.n:ii. i i MI: i: n i i n i L I  . i. FMFM i: iitn. i. 

c 01.11: i 1 1 UNii IMC, LUIMIN .j. ii-iiE • i ;. 1. 1; ci' ,i LI,, ii, i: a LI mi n: i:> IWIF OIIIIMIA i IOM Ar ie l FI i: i1 oil i si 

ii n-ii: , U. IDIT " c r i H in p > E 1=11.11 r is i. UP o :: :INI:H T I O M C  D i.n»:ii.i I T F I I O  T o it II:FI f 1 1.11: i: ':n: ui. i. ii ! l i 'i 11:11111.11:  p- :IRI: i; M n i 1 1: 
..:»:,!!. i>ii :i 1 1- 1: 'i F I: I IE:R i IL. ...in. ' 

c . I'M. n:i r :ii=i us i  : isrr n:'i: pi MII i T r E. IMM.IIEI: i i a o v i i  . , , . " ' '  , 

ID. c: is.i-" ry and d i. •=; p ] ay M'lL'ii |:ierin:i I; . uiporn; riifqijiiiMiii; nhtan 
i::i:. i'n::li.N::t i ni;i ,-u::l; :i v i i; / i:iul:h«::r i ::i::'i:l hien=i i in. 
IE, Man. nt a n n recx. i"d a && riaquinad in 5'Hi i::F"R I. iiin'ilii, 
I". i-i 1 1 1. [•] r;i i • :L :: i=! t:l in- hal-n-! no mori:! l;h'«in I; en i]ii!H i»:ach "if tl"ip 
i e o  l I : I / * I :  L YII;I i-.pi::i:: ie(=i l:ijir i-ihoot i ntj ,. i; rapp i ng,, 'or in i;1 1: t i nj] i: 
b! .:»[:• l« i:nu:'l-', r i nt] -• l:i i 1 1. i-id gu I II , ^ii'iowy (•' ijr (•>. t , hi»rr:LYii;| gii 1 I , 

ri • F-'d - i'i i ir'i c:i c; i:i b ] •'•( ::: l« l::i i i • i::ll , !•> ::ifi i;j :;; p,;i r i" :>w , 
IT! . f-l 1 1 t; I"! r;i i • i ;: i=- t:l I: •: t; r ,11 n :;, f'i-:'ii" ih pi« c: i rneYi"! I; d ii: A n fir r t:l EC: d 1 1" ':| i c:1 -i ]. 
!:ii.= i-v i : : • = = ' ; = , !i::-Hi!i C.orwy F? i;i ,31 c:l , l-'rool-f I 'i ne, MA, for r (•>• • , i di.u-:' 
•HTiia Iy :-, :L <•• „ fli'iy r-eniiJini nij jp i-i T'l; '•; ' t c* be rile'-itroyiiji:1! by bur i. A I CM-
i nc: i ne-'r.-it i <:>n, . , • ', ,| > ' , , : / 
H. i:ii.i[:M-:rm i l;!i;!H' : Wi 1. I, i iiinn , !•:,„" Br(:!W!»l;(:!r. / l:i«:M"miL t,t: K>& and dc!-;.! 1:1-
n [-1 1; (•> i:l \-.> i j b |:i ii! i"i n i. t I: ei-: nn u <\i t :> c:1 isu • i" y ,'..«' nd \d >. <\i \:\ !l ay J; l"i i. <z |:ier in i I; 1.1 p :« n 
r'6H:i i.u-'i;, I; I'jlh iE'ir'i c: cu'idu i:1 1: :i. irii;i|'''i!i,Yiiy Mot i.'i'i t;y ' i-n'iji I; h'o t" :i ::(;:i:l 'I'li-ii''!-'! n,. 

l l i l l bl r I:l i:' ';i:ft!i i. ii» iriA t'riWi;,,! iwifAu'i IT'IJ.̂ :l ii!iî :«a Ai;ij"ff(!1i.aiii %$4^ nc" ss r"!:  '1!  r'"(:
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C! ! ! ; ( • Number !:i!)':>8: Samp 11;*:, IW'iO l.n rough IW'8';i 
I'nd I')<;:<:! cl t:y Rocky IWoi.tnt.tn n Anal yt io i i ' l 

D e a  r Me , la,)'! or 

[ n a r i;i ii n i c. da LEI f o  r twirrty ( i'O) mi; oh u r n - 1 EM/I:'! 1;n II •» annol eii l>,:)irn MIJVI Betiforcl 
l-l a r t: or <:i n a1 > ;i <: d by Ho c i ty I"li0i.rnl. ;n n A n a l y t i c a l  , have be (Hi r e v i e » « <  • d by a l^'ell 1 
d a I ii '« : i I id ?i': i c n T hE1 ti a i: a w i-> r i;> n1', a1n ii 1: Kcl v; i I: h r ei 13 Ar cl t o Lh« ['o I 1 n w in q 
fiii'raiini't.S: i"i: 

HI ii amp'!;: ho i (!'i ncii t.' me': 
t 'i nii"njmerit cii I i brat , i on 
in t; "I d nV s 
in [(IP int erf ore nee c 'lEid: '-innol'•>!; 

iin duol i i::,a':i:  ;,iiino'l i; a rial v> i > 
« !i :n ln-'t: '• ampl e an ii1 >'• i '• 

, '<1 ' ii IT a 1 r '!!. ': l'":i''':' 0 E! 1' f C "ll'l? d \ '> i t '  1 ' I'l C Oil L f £1 ' , ' . ' '  . jp<:';.' t' 1!: d ''I 0 1 (' I II C| 1 ' 'IE1 '= . 

r' • I  I ' n11: i , - 1 :i r ;:l con t i ri LI ' nc| c ; ! ib r <; : i a n c i" i t <;' r 'i a wi i"e ne 'i . 
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IJa rup Iii' n .ivib': r l''V;i7/(} iiiM^/ecl sis the d LI 1:111 c iit i; :;<nnoli; a n  a lyret l for ' t h i s  , '-.el. ol' 
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I11". Eiclwiini L. T a y l o  r 
U . ' : > . i! f i i< i i roinme nt a  1 :' r o I;(i c t i on 'i q >• n<: y 
:ii1 ':in,iiry ].(), 1%6 • P a q  e Two 

I c o  n .y 'i Eill ded! a c a l cu I a tii'd (i up I i c. a I: si l;1:'!l o  T .:M:i'!I [!u(! to 1:hi» h i : |h c 1:1 ix »n 1; r a 1, 1 1:1 n 
ot : i r on in C h i ?  , :. a in 1:1 1 i: , rt  i s f e l l  . ' tha t : the u n a c c c D  t a':ili i; I! I'D v; dfL nbjjLiab' l e 
l:c: n an-hoinoqiiH'iMious c! i ? :n-! r :; i on •••"'" 

The a; m air ii n g i:c:ur un a c c e p  t abl ?! a n<: I y 1: s: s •• i: h r c mi uin , colour, l ead ,>n<:l nine 
>K: Idi:1:! duo I ic irt I- F! P [) via 1Liiiii o f ':>:"!;, <l ;?".,, 4 T  K and OB'!; n:'?,i:iect i ve l y. ' n V i c  u 
c  f I: hi! poor mil! t. ri >; •; |) i \ e n?i:o/'?'M ( : ' • a ' s  o q ienera ted hv the;,?! pa ra ' re 1 » r c ; , it i =, 
<: !• 1 1. I. h a ': t hi-1 i ITI p ] • ; ; • ; ?  . i o ri 'Mi a 1. 1 r 1 1) u t a b 1 f: \\o d n ii i: '•• i >; e: f f e i: t. , 

-M i! I. '" i ;< i. Di k i: c i" • ': e r i ci w i? r i? no t. in i? I: I' o r c h r ii m iu rn , c o o |) <? r , 1 1; ci d , n i-1 r c u r  v , 
!ii: I iiirn urn arid n rn: . 

-Quan t if i c. a t : i oiv; r!:port.ei: l for me rcu r 1 . ) ' I'lijvi-1 IJISUTI Ma:|t;i(!d an i-'i. l:i n i c i t s - d (J ) .  rht! 
'«R for mi-rcury w a  s 1'16'J. liincl (l;i: lerni urn yn-'ldi-1:) 6l:i''!,i:( ] t i i f i-i 1 1 , h cw e v i- r , that 

]t r  i =!!,•(: »a'li.M:"> p r i m a r i l  y i VI u:rtral;E; l.he impact: uixm '-, t. a 1: T :> t i c a . i: .a 1 c: u 1 A I • o n s 
n aid in w ri en isu "! s m a l  l tiuiin Li l;i ;;:; (O.1 ) mq/lig arid :i iin:j/l<i;i ri:':i:n:i(::t:'n/(: ly) an: LI s f id 
To r ': p i k 1 n 1:1 , 

N o n  e ol' I:hi; c; amp le !  , a m a ' t y r e  d r epo r te  d Y i - i l u e s for s e l e n i u m  , and it i =., r?! ' l": that . 
<>Ei ' l en i Linn1 ?, LI ri a c c e p  t abl ?! s p i k  e " . amp le rec.cn/ery doe1: not ;> T <;i n i f i::a n t I y i m p a r t  . 
l:lvi!i o a r a m e L e r '  s d e t e c b o  n l i m i t :  . ,jT ,:...\\ î ;v« AJ"'>>£'"'"!» - :-:T-

!:pi i ke:l s a m p l  e r ?; c o \i (• i" i e1:. t :or i :oop?!r ij re i - i x c e e d ' i r i i ; i 'y poor1, B e c A LI s ?! erf Uhe DOOI ' 
r i: ;, 1.1 "I t::; d e in o n:; t. n;i t.e d i n I. h e a n a "Iy •> i i; o f t,h i:; i:ia r a rn ?! i: e r, a I I >' a ' " UK; ?. >' ?! p o r t. ?> d 
for c:o 13per h a v  e been J:'hiqqi?:l as n?i»c:i:(?d ( R ' ' l \ • 
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I ': 'i (; " ''i (: c D ' n 'i d i'i o t' t: h i '; r » '  , 11; <<t ?! "• t. h a t; 1: h ?! u n <! c c n11: t a b 1  1 
r ?! i :; \ ?! i" • i; '., f c [• 1 1 - ! i-i :l , c h r o in 'i 1.1 in a n i: ;: i fi i: (i r (: <i '• t r ib u t 
i n t. •! i" f c f i? n c e s C s n s i? :| u <:'. n t. II y. q L< A n t i f i :: A t; i o n s r ?; D o r I: e :l :: o r t. h e {\ t? t h ir>;; <• 
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:: i I. ". CM I ,,;i l-fl- IMUS t: nil' I.In-1' l:liui:i 
fill! liurjjn F'n i !i;',' '• 
<l I ; 'B!l I t ! I S C ) 

A p r i  l !i!i, I'liiilti 

Projed: IN umber !;;';:!j .0':» 

Or Thciiiriiii:; H, :;p11:tIIn r 
I.I, !'i, EiiriviirDiiiiiW:! ni: (ill P role tit Ion Ageinc.y 
.Region I 
60 We s, I: irl (i mi :•, t; r K e 1: 
Lex Ing Loin, lii s, i, a c ti M :; i>1 Is; D;?17; i 

:i u II),] ec I:: N ew Be(i * o rd 0 ir t] ii n I c [! ii t n Vit 11 d ii t I on 
l!i! ;e Numb in- Wii!) 
' fork I. a b o nilt o rlHi s 

:iear Dr. lip 1111 s i r  , 

[la til f o  r ton (ID) no 1  1 s nple 11 .]< i; i; :i (!• MO Number!! All ii !j l> I: Ih rough AD'inli'j) C i, 
Number lil)1:'!:! •• New1 liiidlord, I'uivii bii'isri r e v i e w e d 1 by n IL im fr I I dabi vii 1  1 d n 11 on, 
1'hi! dalii), producfi 'd by Y o r k  : Li'iboiniLGrlii!:1!, were nvi's I untiid x l ' t  h reijiird l;o !hi-' 
Poll l lowt iri(]| IJiJTMIIM! I:I!!1'! I 

mi ho l d i n  g t l imes 
mi diitii i::i:wiTi|:iilel:e(iMi!'i s, 
mi :; pec t: r ii 1 perfoirm<sinci; 
in i n '• t, r iiiiTui! ri I, c ii I11 b r a I: Ii is n 
in II i» bo nil: or i' b'liinli. arui'lysil s; 
i 'Libora I:or.)' chip I k:.:'itf> 
in 'ii.irroiifiiite s > p i k U  1 s. 
ii niiii I. r  i » :; p i I:K :; 
in |:K:'!, 1:1 n: II i:le i.tiinilird:; died: 

Although t.'he l:i;n (Id) Mcrl'l Siiii'iples |:iirei;entiii:ll I  n i:hli c lat i ] pAdti'iiji' wi»re slinlijiped 
1:1il ii 111 I? (II i IJ 111" 1 I:' V K I '5 el III p I Ii SI , nil II I i!l ft A 1 .)' !l Ii Si VII1:' I' I  C 0 U ll II C I) Hi d IJ i II I'll (| I 0 >l •• 'I I?1 II I1:' 1 

iiriiii I ,y 1:11: i« I !:i»i:hri Iques;. 

!: ii vii! rail p rob 1 ii ins  ' n coiiiiiininnlkiii!. 1 ciriii iirni n hi I piiTien I; ociMJirred In 1.1'ie nscii'lpl: and 
p r o c e ' s  , ii I n 13 o f i: h m«, K \\ A inn p 11; s;, II c o p y o I1 Y o r h IL. ab ti ira t o i1" I K i> ' i: a ii e u A i" r»1; II v« 
I ini hi 1 1 : h d o c: u in e in 1.1; d'lese prob ' li'innii I hi an been a p pen died, Th i  s problem11;. Lin* I: 
o i: c:u r r e d a r e ii I •; o die s; c r II bed b ri i? I11 y be I o< 

ii. U. l i . /irinji' Corfu; of Eini j lneer i i ' cliiii In-of-cur1:,Lody iihififts; i'lecompairll'iid tliii1 I:en 
s o i  l i.aiTii]:ile!i when del I w  e red ror imiiil.ys'l!!. No !iM() trAl'IMIc report, s; 'were 
s i j l)iii It ted iit I. ha I: t lime, SIMICI liniff'lc irepiort!; a r rived a I: tin? ' lib oral, o r  y 
l:hree cli iy;; l -s le i r I 'en a<:l:ol3i»r l!i, 

I !•• .1 :! 

(i, HI,si  1 1 burl on Company 



Dr. TI'ionTiiis 111 !ipi I.I.Her 
U . lii, !: in v I n:i inline n ta II IP r ot i?c I; 1 o n A'gen c y 
Apr i l ' ?!:!„ l iJUG • IPiige Two 

b, Upon receipt, tine SMO t r a f f i  c report.;, Inclll t:ate'i:l that only it hi? analyses of 
ii x t r it t: 1: a hi I e c o n p o u n d s wA s r e q u I r e d, HI o w e v e r „ h e c ii u s e o I1' p r 1 o i" 
communicat ion; , w i th Lesl ie Elraun, full I SI. o ntj a n 1 c •» inuiilyses had a l . ready 
bee n 1 n 1 1 .  1 a I;e d,
I. I'te i: on 1.1 in in ii t i on

 ":i ulh s e quen t
 o f I1 u 1  1 H!: I,

 c o in in u n II c <i 1.1 o in w 11h
 o r t] an 1 c. a in a ' ys is i,. 

 le s; I11 e U r a inn r e s u 11: e d 1 n 

r:, The :• a inp 1 e s reccl v e  d were not. I ced  , 

d, If In e -c Ii ii-ii ii n •• o f •• c: u 11; o d y s, e«  1 o in t. h i; s ii inn p 11 e s sh i  pp II in ;;i c o n t A il n e i «' a "i. in o t 

e. Vi inr lous j < i r s  .  o f s a m p l  e iiul:nn11:tlidl wisiri! not: siin'lii'd l i l j jhtl.^, 

The di'« t ii p B c k ii c| i;, forwarded In tvno Install I m IEI nt:«;, wa s coin pi etc: In content 
excep t for the o in I s s i on ol: v o I <a 1:11 e in atr IK spike cla til, (Vo I a 1:1'I e Hlil) diirU M&*> 
fj !•(.'!: IJIl L, I 

' fork !. iiil)ori!!t:or"le«i, p«j i-l'o rimed d 1  1 nna l l ysu  s proinipl:'!)' upcin rece I p t: of l;h« sainpliiis 
•niiiij 10, m:i iiniii Ij't1 cii'l 1'iold'iiici I.lines wnni i»Kt:«!«!illii'(i, Hcwewn r users oil' I:tils i:lal:!'i 
should be iiii- In mind1 Unit iiippriijcliiii'il.e'l y cifni! wionU'i T n psed be I: leen I: hi; diiit.e of" 
siimp'l In (| and shipment for i'lin, illy sis, A l s o  , c on d It loins of the samples' staraiji* 
an? un kino win and I: hi! sa nip! e s wen? riot Iced for shipment nor «? re cliai In-of-
c us, I: only siiii'l«, II nt ,i c I:. FurUiii'T'imore,, seveni'll Indlhi/ldual sample conilalliiujfi; win-e 
not: si! ii led tight 1 y, It. I:; c l i f  f leu II I: l;o juiliji* wha  t 1 in pin:, I. these o c c u  r re incus 
1'idd upon the Inbiigrlt.i' of liiicih a 11 a 1/1:leal f rac t ion  , 

Spectra l 1 perforiiiiinci! for eac  h I ' ruct ion w a  s s, atil1! factory arid no abbe rat Ions, 
o c c: IJT re d "I n t he "in i I;i a 1 a in d c: on 11 nu"I n r;ii I n r. 11" inmen t; c a11 "I b r aI:II on , 

[ach I'rin: Liofi Is d'l sc us seel siipainaUi'lyi I: he f o l i o  * linen p rot: II ems were detected: 

!!'!!•!J'.illLll!1!"....1!:.!::1!1!1.!;.!:.!1.!-!1!1!. 

BI ii n k s a n aII |' if e d t: o r "I. Ih I s f r a c 11o in c o in t. a I n i; d s H v e r a I c o n t: a m I in a in t s, l: o u r 
pcjriuneteir"!,, metl'iy'lei'ie ch lor ide, acetone, clii'loroforiii1 arid !!-linjtiiiriofie are ol' 
nriiii jcir "once'inn, An aiMi ra ije of 4 uq/ k ij iiie'l.tiyleni!' clhloT'lde and1 ,J!J! uij/kq ai:e tone 
HN.S <, fotiind in the b'Lsnlks, V a l u e  s rep curled for thine 'Limo pa mine ten, up t.o tein 
tinne:: t l iu l r &\iei-iigi-1 occurrence ( I . e .  , up l:o 4l!l u g /  k 131 nii:th.|if1ene c h l o r i d  e and 
!:!:'0 i. i( j/ l<i;i a c e t o n e ) h a v  e l)eein n- . jec te  d ( F t )  , 

line a vi1: raqe iiinouint. of c h1 euro l: o r in contain I mat: lion found In I: hue s e b l a n k  s was ;i! 
i.iii:|/l(i;ik, An avuracit! of Is ii«|/kij lil-butiinciirie was a ls  o found. Mi*porl:edl vii'luies 
l e s  s than f i v  e times, the a v  e ratj*! ii mo mint of contisiiilTiant have llMiiin rejected (R ] i  , 

[• - :> '3 

IN u til c::oini"ic:!ii::iii:i,"nii"iiMi 
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Or. Thomas M. Spittier 
U . S . Environmental Protection Agency 
ftprll 28, 1986 - Page Three 

A l l o f the  - F o r ty - f1ve (45) coraoounds sp i ked as s u r r o g a t e s fell wi th in the 
accepted l imi ts, 

AT I f i v e  o f t he ma t r i x s p i k e  d p a r a m e t e r s y i e l d e d r e c o v e r i e s w i t h i n t he 
accepted "ange. Matrix s p i k e dupl icate recover ies were A l s  o acceptable. 

It is rftcmmendcd that the vol a t i l e fraction be accepted AS noted.


Seal volatile Fraction


The semivolatile method blank run for this fraction contained the following:


36 ug/kg phenanthrene

6!. ugAg fluoranthene 
39 ug/kg pyrene 

1.50 ug/kg b1 s< 2-ethyl hexyl )phth*la te 
:.:i ug/kg di-n-actyltJhthaUte 
18 ug/kg benzo(b)fTuoranthene 

1.60 ug/kg benzo(a)fluorantlhene 

ATI contaminant!; w»re wTI below the criteria for an acceptable method blank. 

On ly one sf the seventy-e ight su r roga te compounds spiked fel l o u t s i d e of 
acceptab le l imits (2-fluorbipheny! sample ftD564), 

A l l e leven of the base neutral/acid extractable matrix s p i k e compounds yielded 
recoveries with the accepted ranges. All matr ix spike duplicate recovery 
criteria were a l s o met. 

H. vi recommended tha'r. the data for this - f rac t i on be accepted as submitted. 

Pest1e1dc/PCB Fraction 

The blank generated i'or this fraction was acceptable. 

The beta BHC value -ewted for sample AD561 has been flagged as est imated (J) 
due to a I difference in calibration which exceeded the 1.55 acceptable limit. 
Copies of tne continuing calibration worksheets have been appended. 

Two out or th i r teen surrogate compounds sD i ked for this f r ac t i on y i e l d e d 
recover fes outside of acceptpable l imits. I The unacceptable recoveries 
occurred in samples AD559 and A 0 5 6 3 . ) 

C-30 
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Dr. Thomas IK. Sp ft tier 
U.S. Environment..!! Protection Agency

April ,28, 19156 - Page Four 

No matrix spike data could be generated for this fract ion due to substantial 
PCB Interference. 

Data for this fract ion should 'be accepted its noted, 

The validation results discussed are presented 1n the attacned Table I.


Sincerely yours , Approved for


j

. ,'••


Debra A . Sc he ib ;:^'- ' &$efĝ ;1 .̂-1,11 u ' f ppe '

Chemist ' Region I Manager of Project;;


DAS/cts

Enclosures


cc: Kanc,y P11 igl an

t 

\ hereby acknowledge receipt and approval of the NUS/REMPO Level I data 
validation for Hew Bedford, Case No. 50515, SMO Numbers ftD556 through AD565, 
analyzed by York Laboratories. 

Deputy Project Officer - QA


bcc: J. Yeas ted

R. 5m-th'

P. B yrne

E. Denner
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•' i l l  l< tV<S I I I 'I'm]] 

GliK Minn do ml IMUS Plllilblllljlh |! I, I f ,< ' !i 

•i i ;i nia loiio 

Ap r 1! 7, 19IMJ 

'ro.l'iir.t. Numb Hi r WK. 10(19 

M r . i i d l i w r d I I . , l i i y l o r 
U, 'ii, linvl raniTnnntii I F'rotectloiri Aqtincy 
iiiO W« lit v i e  w !ii: ri! i!'t 
Lexlnijloiri,, M-iiiiiii'iduiseliliii Dill.ir[! 

New li'tidi'Dircl Oatii V.i 1  1 t int:Ion 
Cii'iiii! Id iiiiibe if iiOSB 
A t] ii ii 1: f! i: I:nivl1 iranini'i ivU II !!e rv I a? s 

Hear Mil", T a . y l o r  : 

I:a for t«>nt.i' (!?()) no 11 :';,iiiiinpli!" a n»'I ys ii :i (!iM() llwmlsiirSp Hlll^A tlv IDIJilit'ii 

'•&<>(K SCI'lii1!! '  w {!ii!i:li'i:ircl; ll'ianie biHirn r-e \i 1 m M lb>' A L.iiiH'!!' I d 11 it,,a iiii'ri'lijliiliioiii 
The da I; 11 ,» firtxliiicifd b,y AqiiAltm: Envl n>iiiiiienri:,iil K «r vices, went evaliuii'itecl will: hi 
reciardl t.i:i I; hi! 'followliriti [)«irisiii«l:i!rii ; 

•> h o l d i n  g t imes 
• daU a 

• I ri >; I; r iinniMTt: c in ' l 1l>ii"iiit I on 
• IA bo nil tor.]' t i l l i n k , i inrial y i i l i i 

mi ma I; r " :i :;.p I It ti i; 
« i; i« iE! s 1: i i: 1 ijle s t i i n d i S u r d ! ; c : h i i M : l n 

(Irl ijrhihil I y ihl piped i!i.inn:l ciirn:il;>!!il .! ;, iihi!;!'!i,,iii"' livii'l sinnpli!1!! , tliese limnnty iiaiiiplln!:; 
i<ri:Te i;i:iree!ned iiinni found tin be Ici'iiii In conci-Tilii'ii'ilon1!;, ConsiiquR'ivl, l ,y, , a l  l l :w<> in t  y 
!i :l!ITI|;i 'I I!' !, li«NI> 11"!!' ,!,l'l,!l II |i »! (II II <\ I CH ...... 11 1! VI:' I iiiaillp 11 1!1!! . 

An i? r r o lie ou !i coiiHi ir In l iter i icconpii ir i led1 th i  s MS I of liaiiiipleii, 
a 'i s; 1 :| in inHi! in I: it u in :i i;> r s n e. n 1 11> n n d II ri i: In ii c ci \i e. r I n 1. 1: i!" r i:l 1ill nn 't n g r i>" <>.'. mn1 v t 'i I. In i» 
1 a buna I: wry iis !»li{|iriiieinl; FHiniinisri'i repoirtndl DIII the ii'ini'i'lytluil fefucii-t fon-mii. The 
Tiiboniliory aiisiiijiniiiiint numhers fl 5. ithi»'.i' iiippeiiir I.Ni'tiuiji'iioul: the iJata pa c In n iji!' are 
1:0 n s 1 ;; I; ii in " , H :; ,& c 1 1 1: in I1 1; re c o n n « n d ii n:l , T N m <:l !i It a p it i:: In a g ii .........i i; i: 1:1 in p I n II. n ii i;

r i i c i j ' l vedl , 

c: ;<( 

i a l i i i bu i ' t o i ' i C'OiTi|:i 



Hhi", Eit....... fir ill L Ta.yloi '

U , !!i , E n I* II noniiieiri l:a 1 Is rotec I; II on Acjeiri c y 
Apr 1 1 7  , 1986 «. Pag ii Twci 

1)1 5i::ri!i|)i!inclni!!i occurred a I no In the rii cording of s; a nip I'm reeel pil: dliites;, This 
|:in:iblli!!iii 'in iiiddressed iiniij docinmentiiil In film! "i isi i irianml:! IMI, The holding l;1'iint!!i 
for Siiiinp'li!' nna'lysm hi'Mi not been eiccnii'ded as iin e  x tuns I on w a  s gnanlMid by thus 
:"n:iji!!i:t Of fli::er, Th i  s problem In a l s  o I'liil'dressiM! and doicuiinisntiid In I: 'hi* case 
ri« in1 n til ve, 

':> p is1 c t c ii I p us! rl1o inn a n c: is I" o r IB n c. In If r a c I: I o n w » s s .1 1: 1! s if ii c. f: o r y a in d n o p r w l:i 'I i? iti s 
occur re  d during the I n 1 1: II n 1 or con  t I nni.il ngi I in !i I; nun is nil: c ii 'I I Iti ra 1: 11 in iis, 

Eat: In f fac t ion of I: hi! two nit.)1 lull organic,!,! iiinal.yiiiis Is discussed MIJ pa nattily. 
Th« fo' l Ii:iw1ngi prolnlems m\n i:lel:i!!<:tiii:l: 

An iiverag*! of T uci/'kg iriethy'lene chloride and 1.4 ugi/lkci nciftone Wiis found In f:hi«" 
iifo'liit I le me I: ho dl b'LinVks,, Corr'.eqiiKiitit'l.i', ill vii ' lues <l6 u igi / 1« 131 inetlh.ii'leni! c In 1 0 rl ill i? 
iiind I'll) uiji / 1< i;n iicetoni! I'liivii bm e in nii.jei: tiid |R )  , 'I hi! r«,jer. I; Ion limit. Is ti'ini 
1: 1 ITU! s l:h« iiverage amount o f c  m in tin in In ant found , 

ii' o t f I: N«! rilirieLy-tl'Miiii' (l!l out of 9 II) liiirrcMjiil:*! C'oniiioiiiniis s p 1k n i:l wi!ire tuii 
ai:i:i»|:il;anci! 11iirll:s. I1 Til tiin of tin? inntrU 5.|:il kn ni c ov« r 1 ii is wei-i! a l s  o wi l t In In 
iii:i:,i?|fil:ab'li! 1 1 in 1!:! i , Tin!' veil a tile l ! ract l i :m sliouild bn iicc:«|3ti!'d as notij 'd, 

I'iieiirl wiii'll 1 11:11 1 « '  n t1 on 

Q in in in 1 1 1 1 us of I l i-Ti l trmcidlplneiriyl inn I me  , ill^n-byliylphliliiilAl.e iinid t r lsCl l -nthyl •• 
hem.y'lJpl'iClhiiiriiiit.e we MS foumd In l.'he iiHilhiod l> Links Airialyaed w i t  h tills set; of 
<»a implies, I'll '( 'all ies •: I.4OT u<;|,/ki;| N-nil l:i'o:iodl pihuin.i'laiinlni!!,, ;[4:iii ui;i/li:(|li; d l - i r i -

p:i u t:y 1 pli t.tia 'I ii 1: if A nol ::iEi 'I !i'() un:|,/ Ik q ' Ib II ii ( ?. .....e 1: hy I l i« » >'l Ip hi: I-IA I a t: e ha w'» been f I A cigied a s 
in; ;['« C l: (Ml ([!), 

ATI of tl'ii! Mj'l) liijnroijiitie cofiipound splllu? n?co«!i"1es &n\ acceptnihile,, Three of 
tliu 1:w«!iiTty- tuiN) ma I: rl ;K coimpounds spl Iked fni ..... th is ' fraction >'1elded rncovei..... Ins 
out '!, I tie is f iSicicepUilblli! 'IIml liii . 

1 In-' s.eml vo I a I: f 1 1> f r » i: 1 1 on s IKS u'l d be ?i i: i: i»'p l:e<f » s rn:i t i>'d , 

'Sample nuinhiir fiK'D ' ..... us reiini'iTned clui! to prurlous clean- up problems w h i c  h 
I in l;e i' f i,i red until the originml anal ys Is of this .sample, 



i: •• :i 'I •• <! •• I:.- 511| 

Mr. Edward II.,, Taylor 
LI, !i, liiiivl roni'menlall Protect'limni Agency 
Apr i l 7, II !H Blii •• Pa«|« Three 

300 iji;i/lu;| ,1'hrtM: loir 12M 'was found In method blank BKIilBS-1. analyzed on ll-l!?-
ii'it, Re no'I its reported for !ia imp IK  S w i t  h v»  I ue s up l;o IKKJO ii<|/hj A roc'I or 1.!!!!'! 
anal yzisd on Nowefinber UK;In have been rejected I III I. 

A l l 5, urns ijii te sp l l k  e recowiir^ i:,rl lierlii for t . h l s ; f racMun were nel;,, Three cilf 
I. he t.viilve mat r i  x !»|:illki!! canipcmind receive r f« ! i» I'KI we\iv. r, il'iil'l on it s i d  e of thus 
accRpti?d 

iP'SMitlclkli) and A rod or L2M data should be accepted mis incited,, 

The vdl Idiitiiii res; u I t  s i: I s.cuiiisiMJ are pi-eseititeii I in the attache is Tab I e I , 

V e ry I: rin 11 y you r i;, App ro v e d fa r s lAml;;;;1 om: 

"j i ;i A c |) . ,) / , j (  ' •"'/'' 7 /'' ., ... 
1.,-t.Mfl. '''"I "••:)i:'ll(-"'-t:i. / (.." A, (.lilfli ii;/ ,;»-::/"...;|| |!....'Jxi.i 

DutiirMi II, lichetti '' """,,'•''''G« OifiSiie^itl'l' ll'ii'tuil I pp« 
them fl i t •••'' Fleijlori I Wnnaijer of Projects 

D A S / c t  s 

cc: Main c y I1111 g I an 

r.c; Joe if«!a sit i! ii 
Art ()'ll!i;,!i!wsli:i 
Eiarl Dinner 

] he r i! In y a c l«. n o \n 11: d 13 e r«ce1pl: and dipi: 'tPmiT :if t h  e NUS/P.E iMI '0 I. e <K e T 1 d a t i  S 
« 'a ' 1i:lill,Icin for New Beclft ind, Ciise Number ':ii:i!iJ:!, s a m p l e  s l!J)":r":i through AD'iiliii,, 

yiiedl b.)^ I'ciuiiS Let: [nvlroirimeinti'i'l liiirvlc.e!., 
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coI'li'ioN AMD s<:: i ENT i FT<:: isfA.M HIS oif i:'i.,ft.MT A H n w\ IMAI, 
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lift CRO ALGAE 

rAe c: a p h S|i  1. 'I. urn nodoi- j i . i in ............................. I'l r ac Ik

Cod i. 1.1 in l i raqi l.e ' ................................ Green Fleece

1:1 nit ci rci aio it: p l'i :S sp ................................ Ho I low Green Weed

FUCUliS ' /t i l l:: L C U 1 O !=! U •• ................................. F.CC k W l - i l l i t  l


G r :J C 1 I. i:l I" 1 .:! !:1 |p ................................ I'.ll! d We Hi (11


Uilv . i j 1. acl:.uca ................................... i!ea Let tuoe


I !•! I:! RG EN T AN D T E!,RR iilS TO1 (\ I., F LAN I I I I 

f ie Lent:.11:It:: Name Common N a m e 

Acer rulbri.nii Red M a p l  e 
'Vch i. II e.i m. i 11.ef oil. i . i . im Y a r r o  w 
ig.:l 1.1 l"l Hi i, mar t i.rna* S i i sa - - , iohs Gerardia 

, sp ]Benl:.g:tiii;;:i. 
iYminophl .11 brev L l i g u l a t . n Be-a oh i l r a i - i :  -
Andropocjon !Ei:::o|;:ai"ii.i!-: I., i. t: I:. 1 e Blue Stem 
Aster ' I-;pip '. ».:;;t:er 
Aster teinLin.ii.fol i us* »lender- leaved A;,;rl;: e. r 
A t r i  p lex p a t u L u )  ! ii>e.:i Or,!! eh 
Bap t i : - , l a i:.incl:.or La  W i L d I nd Lgo 
C'aki 1 e c1; d e nt u 1:i Sea Rocket 
Cclastrus scari'lcns Cl imbing Hi I:, bi-rsu'c 
C1 i c: h o r i u in i n t y bi.:i i-i C h i c: o r y 
D a u c u  s carol:.:! Queen \\nni-i ' !•: [.i.:ic:e 
D i !•; 1:: .i. c h II. 1s :; p i. o a it: i-i + S p :i 'h.i-i G r.;i <>» B 
F-iLi:jU!:> cjrandjLl:c:.l,ia. A.mer ican Beat::hi 

..I' ii tic: 1.1::: ;i.p Ri.i s h 
Iuticu!=; qe r a rd i-(e El L a c k Gra?-. •• 

Jn. i in i]:)C!rI.L•;. v l rc j L n . i - ina Red Ceda r 
T.iC!«,pedi:i!!,-a capi tal : , -i IRc»u r i d -headed bu^h clovi:!!: 
'[.i i. m o in 11.1 in c .:i r o 11n ! ;rn u m •'• i-iea L u v e n c i l e r 
Loi nicer a ;j a ]:: o n :i. c: a Japanese Honey si.ick l.e 
Mly r l ca i;5ii!n::-ylv.:>n L c - s l:!a'y]::n:!i:'rv 
M y s s  a eylii ' .-s ' t : i.i::a Tupelo 
Panic: am v I rg a t am Riiiitchcir.ii!!!!-! 
Pint: i?i i;;rm 11e s auistr.a LIs i::om:nion l;:ei:-d 
P i n 1.1 !•; i:-1 <;j i. d -i P i. I:, oh FI ne 
P o 1 y i;i o iTiiini g 1 au o: ma Sea beach Knot weed 
P ::>1 y t r .i. oh u in •; p Pa I y t r i c: h am M o:;. \i 
i:: ruin 1.11;! -mat .i. 11ma Beach Plum 
F ruiui !i> n;e r e t i n  a Bll. ack Ch i = s r ry 
P t:. e v: i d i. um ,11 o| 1111. i. n urn Ill i".!i i:: k e n F e r ti 
FyniiE: m ii 1 i;i;;; !\ipp le 



P 1 a til:, l-lpec Lei ; ; I. i. i- i l : . (cant ii. nuecl ' l 

BWERGiai'i:" AND TERR E&TRI t\L PLANT!;! ' 

Quie;i:ci.ii;i cc iocinei i .................... . ............. li! i:: a r 1. e t Oak

q in B \:c i.i in 1 1. .i. t:: i I: c 1 i a ............................... S <:: inilt) 0 all!:

Q'uercui:! rob u r .................................... Enigl i i u  h Oa.};.

l:i.h i.t in c.o|;iiiil Li. nc i .................................  W i nqed !i! i.nna i::

F.oi-iii niuil:. i 1:1 era ................................ 'Mu 1. 1 1 11:' 1. cs r a Rose

Rossi rui i:| o i-iMiii ...................................... Rugcsa E.ose

IRoiSB v 1 11: «:| i n i a na ';• ................................ Carol i ina l:!o;;.e

Rufous K,f .............................................. Bramblf?.

Rumex cr is puss .................................. C u r l  y Dcic:1}';

Si! i ll i i:: cs r in i i:i eutopaea 'Agg* ........................ AniTUdi. l . C l a i u s w o r  t

ii! i:i rcoc:o m i i:i pf.- :ir e tin i. i;; ::: ( S c-i I ico :r n i .;i v 1.in:) .i. n i c. a ) * PC: r e tin .i. ii 1 G .1. i:i ;;: !;,'i/,irc:i r I 
!i!i:::i.rpu!:> pu n t;i e ni:; ::: ( 5 c: .i. r pus i-intier.i .cianu!;;) * ....... Chai r- in i:ii k e r " \r> R u s h

Sc.LrpiJ!!! rob u s=;l:.u !•;•'• .............................. S.iLl. t: Mars i ih Bu 'I. r in :• l'i

Smller ic :n:i l:.ui n «:l i. t1: o !l. i,\\ ............................. Horsi^-Brliisr

l i io I.i. dago s-nEnnpi-srv Lresni i s* ........................... iiie.ii-iiii.iic: G o 1d i;; n r odl

,':!o 1. IcSago nip]:: ...................................... Go lc l c in roc l

Sp.nrtln.:! ii 1 1:.c= r n i I l l o r a* .......................... l i l i i l t M s i r s s h C

i ipa t t lna |;i a l:.e n !;: * ............................... l i i i H l t . I ' leciLcli^w

SiJpa rtlrieii |:5'C!i;::t:. in i-i t:.<:i 'lir , T resi.]ri N si !:.«• r Corckj ra ;;i;; 
::!pei:'Cjiu!l. i i r i i:i •m.iir.i.na1'8 , i i i i i i n d - S p u r n - s  y 
!i!uaedi:i 1 i n if ; ii r i us * . Sc-i i ' i -BI. L te 
Suiis-sda in a r i. t :i:ma* . Sea-Bit1 ite 
Toxicocicindron r a d L i c a n i i i - i C R h u i s ^ :t: i:ii d i c: a n •-, } . Poison I v  y 
r l? r l t j loch . i .n mi i i i r i t i.ma. |l[ 

V i i i rbcMscuin •l:l'!ii:iip:i.iii!;i . M ni I. 1. e i in 
V i b u r n u  m til e:n t -a tunn ............................... A r r o  w -wood

Vrt: Li ; ; !;,p ......................................... Cirapc;


i ; 'C)U n til on 1 y a t: l:.h  1 1 re I: e r en c: e ma r sh c: n Bu :•; \i  •> t: d s Ba y . 
:t' Salt marsl l i nspecics . 

The to ta l , n limb e r oil -s.a It ' t t iarsh plant spa-c i.e;; cbsE- ' iv . ' ed g r o w i n c  i In 
the Ac: us line-it: R i v e  r w e t:: 1 a nd ;> was 18. 



AC I.I !•! HIM E T RIV E R W ET LAN D AN I MA [., Ill P EIC'I HIS I,:i: BT 

I'l.i 'iClRO'E.EWTHOG 
( f o  r a more complete l i n  t ii.en1! SEG 198'i , the A oil,-: hn el: ]•! i.ver 
c:s t:: tia try IKI n t h i c sampl .i. ing ir epoa: t) 

E1PIF.MJNIA 

l;'eiiid:i.nq Gu ' i Id 

Oepe.:! ll'i D i: t us in \i is 
CrepicluLci f o r  m i. c: at a\ , !•!!. :ip pus r Limpet s-uispi-snsion feech-sr 
Cirai-sosLirea i/:ut; g i, rt i, c Common Oy s t.K i: sm-ipension f et-- cl us r 

C! II! I.I lU: in S .1. 11 Cl (I! [ II1 !:• S il . , , , F. i. b be cl I'lUii-iiMi! 1 suspension f o e d e i r 
H yd rob ia l:.ottent.i , n i n u t: e i-l yd r o b i d cl us I:, r: 11 i. v o in:: 
I I. y anaii!sa ob sole til . , . , Mu cls ri.n Ll d e I:, r 11: i v o re 
l.i i 11 o r i n a 1 i t to re a , „ , Com iiion F e r i w .i. in I;. 1. u s , „ h e r b :i M o r us 
Me .1. a in pi;i n: b :i d e n l:.a t u i r . , , Co I:!: t?.e E(is a n B n u i .1., , d e t if i I: i v o r E?. 

SCUd!:! . b u r:ir c:w e rn- , 
feeders 

ll i i l anus :»p ........... . KM liter fe.

C i:l 1" C 1 II I.I il! ITIldl (=! I'l U i:s ...... C T c! en C r n t: . !;; c a-« e in i:| (is i:-

, I l - J O p O C l  S spoil- it: f 'n 
I.] C: i:l pill CJ 11 il '!( .Mud P IL d die it: Cr.nk: spo i l it f'i 

IWerii: i.!ii '-i.uicci nea 
I'.'&c.t i. n ii r i ,;i gou.l.di :i 

, file! re id1 Po lychue tcs 
. T r u m p e t W : : > t :  m d(ispc3!i:.i. t l l e i i s d s - s r 

I ' l i - icoimi-i !:i:!i 1 1 h .i c a M u c: cs HI a C'Lii i t i c l i - s p o i - it feeclc-sr 
Mii:srt:: i : :ni:ir:ia i iK i s r c i i i n i i 
My a -si c'dinari.:! 

H is. n:l -ii/lici 1 :i ecil Cl - s m . 
So lit:-she .LI ed Cl - J i m . 

, us i.i s pen sis i. on
,:;>uii;pens i.on

 I cseder 
I ee;:le it: 



SftLT MARSH INSECTS 

Col i;s cipher i!ii nip ................ Cii.i-ebeaniirs: ........... h e r b :i v o r t >.

Gryl lidaii; ................... C! r ic k e I: .............. h i u r b i v o r i s

Mi r Ldae ..........................................Mi rida .............................. herbivore

Tenoderai a r i cl i. f o 1 i. a ......... Ch:i tiei-se Ml an I:, id ...... pn-idaceoi.!!-!

Tet:t i. <;i ci n :i. L t J - M i ............... Katyd i.cl ............. herb.i.vori;;


E ' lSH 

A lo •:,!•! psf -s 'udol iun- ingi i ! - ! .........  !U. i i iw: i l id! .............. pi :s:n]l-;tivori:i

Fi.inchi I. U i i i hi istoroc' l :i t : u i : > ....... Mun im: i chcq


Fur iJind Cname Hiamra.nl is: 

Dick- l.phi •-. v i rg i. n i a in a •'• O p o i - i - i u i n o-ttin i v o re 
l-l (=! pin. 11: .i. i-i mi;; p 111 11: is i! ]•; 1.1 n h o HI n i v o r e 
i;; y 1 v i 1. in t:| in;; [;] 01: Ldairui!;: !i!.ii!-Jt(-!i:n Cot t o nt a .i. 1 , . h cs r'b 1 vo re 

Sin ail 1 Mlatn.mai 1. ;•;; 

PI-- 1. i. i.i in c a til;- Dc:rnn:!!:>t :ic Ci- i l : ci.ii rnivori-i 
M i c r  o I:, a,!- |:u:!fi::-y;iv.;in.Lt::u,:- hi us ad o w Vole hi:-rb.Lvo-i:<:: 
Peiromy'.r.cu!:> !.=.'F: l^hib-i-footi-sd Hou!!.*--, , t:rcan i.vci re 
R in t:.t 1.1 i=i niorveg i<::a;- Norway Rat omni\'ore 
iiit::inn: 1.1 !=; c.-itol i n i - s i r i i ; ii!i G r a  y li!i:p.ii rn:; 1 hedb ivor i - : 
T iil'tll 1 .il !:> i l l t \'. \. B t'U :ii lil.il i!i te I'. I'l Q'l 1 p HI LLT1 k , .  , . h (!! l"b 1 V 0 I" 6-' 

A n ,:i nia I. in obser'.'od o n L  y :st the Hu;; iiard'!- H-iv r R ]' a- r i;; n C::.E:' nii: ir:=.h 



ttCIEMTI l;'i:C 'MAMIES Of B I B  D SPECIE!:! RECORDED DITRINC! rw i IN i: i;: R ,, i;; p IR i N<:; „ AN D LAT: ii: s UMMER BUEV K irs i i:s i P.D 
spEc:i:i::,':i» GROI:II I::D E.V ORDI:;E]I 

. i iCII i lNTIFIC hi (WE! 

Co in in on Loon G:1M L i:ll l 

Don I:: 1 e •• c T e & l:.a d Co ri.no I:MI n t Flia l.i:ici"ocoi"a:ii i;n u v: i t \.\ ; 

M.:y;:!:|.!:! .....ill rid ..... ili!KLy:!.<J....B.i:i:.d.lli 
Snowy Egret Egretta I:hula 
Gran  t n lue Heron Ardea 1'ierod.i. i-nti. 
Green-baoli.od Karon Bu 1:: o i" i d e s s t r i a'It: u s 
C! r e an I:. I! <;i r et Oa :•! in e rod .i. as nil lbi.:ii;; 

Mute; Silvan c: ygnu ;;; o 1. c r 
Cirnadi i i Goose E rant in caniid«i:n !:;.!.!•; 
fttnei: i. can E !l. a elk. Hue!-; ;».n in si, :r u b i:' i p e n, 
M i l  l laid A. p l a t  y rhy ric'hoi:! 
A m e r i c a  n Vif l [;|C!OT] A. i in t iKE-r . Lean iii 
C i:i PI '/ :!l. :: 1:3 i:l C! li. iV)i t l'i y iii \' in11 ;;; i. n e i: ii.in 
c; TI;! ii l:.e t: Scaup i\ „ in iii r: 1 1. iii 
Hi c iii i.i p •; p , ft , sp , 
Common G-cldlGTieye 
Bui: 1:1 (is head B , a 1. beo La 
i iJt i i ' te-wi 'nqed !:!col:.er He'l -iiTi Lt l:.a fushca 

Pandion ins 1 L i i i e lMi in ; 
/i in (•! i" i c

)'
 a n [(j;-:;; t. re 1. Pa L e  o i:: p iii nrn! r .i. u i-

Pe regr ine Fa I.coin P „ p us i"<i- i;i r i nu i=: 
1*11=: r 'I \ n ] : ' , c o ill mini:: a i" i u !=; 
M o if t: K e inn H 1:11: r 1.1-.~. r: C:i i"ci . i i=! o y iiineu:;! 

RL-IM:: Ik- bell. I. Led Flovi:;r IP.Liwiail :i •;, i - jq 
Is :i 1 1 d e. e r Charadr.i U-: voci t: o. inn ;r, 
Clreatcir i idil lowLiisq:- . T:i: Lnqa m e l a n o l e u c  a 
L(-:i'.:i!:.e:i: V e 1. .1. o wl e <:| s T, f l av lpeK 

Ac.t i.l:.:i!-; i i icJcularia 

Ln:l I.I i 1 1 II L I '1 1 1 Gil 1. .1. L is. i:-u !i; iii t: r \.c 11.1 in 
Co mi in 1 1 1 1 I i,l ii :::};.- h ea d nsd G\.\ 1 ] L. i: LdibundU!!; 
Rin i ; i -b : i Ll i isd C i i . i l 1 ][.,, cil in 1 awa :if i;; n •; ii. K 
Finn: r ing G u  l 1 I.,, a i: i:| (is tit (ii t u •;, 
L::m- L a n  d Gi.Ll 1 L, g1(ii 1.1 co i d e :=• 
d re a t B lack -'backed Gul1 'l.i, raai t: L nil.!: 
1:' o v: ;• 1 1;> r " •; T K inn . 'iitiiirna forn-ten 

':i , iii in t: ill u rum 



C.QHMON 

y.i;>l.a.Qd 
Rock Do vii! 
Mou mini:) Dove 

r.k- 1. ted R ing I: i. s hi e t: 

Downy Woodpecker 
Hairy S-JDodpecker 
hi o rt h c r n lr 1 .i c); c; :r 

Tree i'iiwal low 
B I. I.I if:! i!l <:l y 

Am er:i can C r o w 
Bl. i-i i:: k - c iii pip eel Ch ickade  e 
Ti;i I: ted Ti.t mouse 
[lOUISe W r e  n 

Caro I. .Ln-ii. I>1 r e n 
A m e r i c a  n Bob in 
G r a y C a l:.',b i :r ;:! 
N o if l:.h<i! r n Me o l<: i i"m:| l:i .1 rdi 
1 1.1 !f <:>[>!: i : i r i i: t i:l If 1 111i:| 

'ii!e.l. low-:n.impcd War b l e u  : 
'Ro>s e -lb i"(ii a i;; IM:- d t:i iron; bea ]•; 
M[ot:1;;lie.i:i"i. CardLnal 
l\'n\<;:T L o i i r i Trs-c- liipa r r ov 
1:' i «• 1. d Sp<i\ r r ov 
I H i i ' i r a n n i - n h !•: p f in v: i: c w 
Song !-!p arrow 
!:!w<rnip Sparrow 
I'J hi .i. l:.e •• t: h ro.-i t: i-s cl S p a i:"i: c w 
Fi Hi d -v i m:| i-sd Iti I ii c'k.b .i. rd 
[!<:i!:itf-!rn ll'l sjiacl o i\ i 'La T k 
Co mm on G r a c h l.o 
lit roii) n-he cided c:<:iwb i r d 
[louse Finch 
(Vrrn-: T i. c: ii n C! o 1 d I: i n ch 
H o  u :••(!! iiip.ii r r ow 
l:! i-sd •• e y i-sd \i Lr s:po 
'i'lhi t: I - - -ey e='d Vi rco 
Sol i t i - i ry Viroo 
Ton nei;: see Warbli::r 
'Ei i:i y -'b i: i;i i:i i;; I:.*!- d VI •> r l:i 1 e ir 
EM.i:ic:l!.pa;i.I V f a i r b l e  r 
Ccnns-iC't : L o u t : I'l a rb 1. us r 
Common Ye l lovitltroal:. 
Ami-; r .i d-i n R ed i=; t a rt 

F1]:!:: MAMIE 

Colombia 1 ivia 
' i l i i M ' i u idi:t :m<!n::rout:i:i 

Moi;|aci»:ry'Je a'l cyan 

Pico.id.es pi.:ibosTCIIS 
P  , V . i 1 ICSU: - , 

c:Dl.<:ipl: . i£!!: i au i: <:i t i.i s-. 

l indoprocnii! bicol or. 
Cyanci::.i.l:.t.:i crist a !:..:> 
C o rvu if: b r o i c h y r h  y nt::ho!-j 
Pil l l f U,i: i:l t r 1 C il l p 1 1 1. I.I !:i 
i:i , b i c o '! o r 
T i: c <;i o 1 d y t e :; nedon 
TK r y o l:.h o jf u B 1. 1.1 dov i c \. »j nu ;:; 
I 'utdus m L q rat o if i us 
r: unit;: t e 1 1. <:i c: •> r c !l. :i rii':- n s i. s-, 
l'!.i:t[iiii!:i pol. yc:| lot to :i. 
S i:: u rn 1.1 !•; \i 1.1 "I. t j ;j i- i i=; 
Disndrc L;:::ii coro'n«ata 
l:ti e uic'lt: i. c: u s 1 i.i :ilov i. <:: .i -s TI n i:; 
C . i i r t J iT i i i rL . i ii. card in in 'I i :: 
i-.pi :;;el L « : i arbori:!:j 
[•i , p i.i ii. 1 1. II. a 
P -a. i; s ii! rcui 1. i.i ;;. '•• c:i rich/ 1 c: hi !•; ti i 
M if-! 1t:j s p i <: .:i m c 1c d .i ;:i 
hi . qiiiorg i i f i n a 
l i lonott i.t::l"i la ::i lb L o o  l !l i r, 
/ii:|el.:i i. I.M;. p h o o n  i « . : ( ; > a.. 
:: 1 1 i.i rim;; 1 1 ;:i m a g m a 
C".i i . i i i ::'.:i 1 u\i< qu i r.^'n 1  , 1 
no !.ol:.'.l"i ri.is .irror 
CaLpodaci.i!:. racx i ::-,:\ 
C ;ji. r d i.i i-> 1 i s I: r i s t:. i •• 
Pa; ;ser di::miiii; .t i.i:: it::. 
V.i rt;:o ol i vac*: us 

. q:ir i.iiiE'i'U!;; 
\' , ;;»t:>.l. .i. I:, r .us» 

D(::ndi:o.i.c c: a!:. l:.<:i n ii! a 
I), iiit.it: i. a 

::i ro i: n i. , ill i:| i.1 i,;; 
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