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'Figtlfb 2. A,c~ph,""m '"od6,,,'" biqmats ~t seven Portsmouth Harbor 
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Caged Mussel Wet Weight Results 
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Caged Mussel Scope for Growth Results 
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TABLE 2. Target analytes for chemical analysis. 

A. Organ icf'Ccl'm poands'. '. {9ry"wei,ght ·for 
\ . ~',,';d~':)P" i,~~tn,coeQt, and biota) 

Sample'· ", ?T'ar~~t;JDetec-
,M~lfjX5", tioQ, ~irrlit· " 
'- -", /'p;i<-: - c.' ",:. ;/ Wt~~_'i~~"};'~r';<' "Y-

VO"G~·, ' " .' 'il ',~;~~\I?,)'ya~~r:, o~ 1 r~P/l, . 

PAHS 

Pesf~ j 

PCBs 

s~~~";~it\:i~:; ";b~e>ftg/C)'" j ') 

sediment 0.6 ng/g 
bleta"0.6,,."g/g 

seep water 1 ug/L 
sedime'nt""""'i,"'O.5 ng/g 

F ~~iQm¥:.:". ~h")I~~O~,5~~ng/q~ 
, .'~ 

"!: -"," (' " 

(:-
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B. ,Target MDLs for inorganic compounds. 

Matrix Matrix 
Sediment (ug/g) Tissue (ug/g) 

As .,,', 'J ,',.\ .;.... :.1',1·,.;1" 
,·;CdJ ,·! . , , i"O~-4i' "." .(C(" 

Cr 3.2 
Cu 1.3 
Pb 1.2 
Hg 0.01 
Ni 1.1 
AgtO~04"' , 
Sn ,;1,.~ , \ 
Zn 2.:2,· ;'l':' 

, ,.31 
" ~-., 

·~'l~·\,--~t':." JP~ ~f ':.: -'" ;<", -f , 'r."~ 

4.3 " ",,' ,; ~.l:' I ... c • . 

0.Q6 ","" . o 3~~n"",r.:, 
5:,()".;,:;,:·/~;l';,.~" . 
0.6 
0.04 
0.7 
0.04 
NS 
11.65 

r it ,(;- 4)"~i(?;' .-.:f'~ 

." , 

1 ( 

\ ' 

;, i; 
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Abbreviations Used : 

Organics 

PCB, 
BaP 
Phen 
ODE 

HBC 
TBT 

- Polychlorinated Biphenyls 
- Benzo[a]pyrene~' 'To' 

- Phenanthrene , 
- DlchlorodiphenylTl' 

dicbloroethene 
- Hexachlorobet1zel1e I , 

- Tributyltin 

METALS 

Cu 
Zn 
Cr 
Ph 
Ni 
As 

- Copper 
-Zinc 
-Chromium 
-Lead 
-Nickel 
- Arsenic 

32 
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PAli -Polyoyol~o Aro1l\atio Hydr,ocarbons 
BAA -Benzo[~]anthraoene 

DOD -Dich}:l9:vodiphenyldichlo;rj,.ne 
~J " ,,' , 

Al -AlUl1\i,~ium 

Fe -Iron .. 
,j-,\{ 

Mn -Mangahese 
Kg -Mercur¥<' 
Cd -Cadmium 

.~j'-. , 
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Tissue residues of selected toxic metals in 
indigen'ou~ Mercenaria mercenaria, Mya arenaria, 
and depIotY~d Mytilu~o,,,edulis. 
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1. Quantify Ecological Risk From Exposure 

,:«,_ EXPfJ$lJ~e;Rta~:p:()\AS8 ,B;lidassays i ,,,1 

b. Salt Marsh aVJna~[BeDthid J3cG'ljo'g~Y4 ." " 
c. Bioaccumulation Potemt,i'81~'" 

, " " .• ~ 

(1) Lobsters 
(~)~"F;~qr~\pq~r. 0 if ' 

(3),"'Fao'd" C'hen" I '" \. 

2. Conduct Detailed Ecological Assessment of 
Imp'$cfj~p'r .,.LJao~~,rbrete,Qf " ,,~, " ",,' ,':,.' 

3. Long Term Monitoring 

4. Ecological Risk Synthesis & Analysis 
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Public happy with E~A,Y ard waste update 

, ,,(g f 

. tha th :A:Y d th '~.'.·ous waste sites',m.· r ye~axS:: said last the estuaries th~t surround the -------------::'''. each of 13 Sites t e1"1avyan e_ ~.V L'.~ '" • h' d 
II 0 '_..2 al . ba "";":::'''ld be":night's gathering,.,was more '!candId s Lpyar '. . . 

By Jack SpI' 8ne,"," fcuer '. agency ve afi"~ cou !::and complete" than paSf m~tings Mr. Cole said that study mdlcated 
Herald York Bureau ;"., poten'ti~ly hazardO~d'ed' . 'fi' ~ve been i ",1 ~ tidal fluctuations are causing inunda-

. , OffiCials also provl .. Specl lC m·w .. . '., H:, ~ .. tion of the landfill that could result in 
~I !!R"":ft;-K.i~ ~~~ts an~~ formation 8bout the k!:bds of toxic;:" he ~n~o~~rtg ~ ~~are:~d contamination of the Piscataqua .... , f ~nvtro.IUHi'I''''' actlVl~ l~MaI POSt", ; substances that are l~~ at the:x. . ';t. ~- "t.' River . 

. : tlvely Tuesday evenmg ~ an 0i!t sites. and bow the processwtll be de- t:cltlzen, the ope~ness of ~ meetin~ "I'. d be concerned about eating 
I.! forum. .heId by the EnvU'oomenw velop«;g. ~{CODiro. I them, ." They esti.~ .. ,represented ~ vl~~.f~!lr~, re.sl- anything near the Navy Yard," he 

ProtectiOB Agency and the Navy to· oiatec:t~leanup meas6res or other iJ:dents, ~ho ve,.~man,:", m~re .lB- . d. 
d~scuss the status of hazardous was~ a~tion!' ~ed at con~lUng the'~formation from;d:ie EPA'~avy. WShiRxard commander Capt Lewis 

·,' .. i,·[ h· ·1 b· d. t slt7S at t~e Portsmouth NaV~dan. gepiS.,': !.pbstances .. wOUldbedeve-::c.t.; .Although resi8e ... :. e:'? ~~ FeltOO!S'.·. rderedaninteri~studyof.the 
.. ' :;;'{) 00 uge Shipyard.. . lQPCd:,.lJy ~h. 1994,,: . ., I.

W1tlt the ap~ . _, ., ~ possibte effects on a shipyard child-
': .:~}',; , .' An audience of approXimately 59· J ~)nIram dealt o_1:Y ~l~ ma- ;,emment organ~ti<!S !!St ~Igbt. CaFe ~ter located near the landfill. 
· .' : ; )mmlttee Will diSCUSS people lis.tened for ~ b~ and a baIf,~ t:criaI~D~. ,*.e at the sbi~d;~d the -,:arC8S of, ::on~nt1on~~, 1fi; and Ste~e Urschel, a consultant with 

! lht. .' , at Shapleigh Scboolln Kittery to the possible effects of those matCfials on;; .Co~ QUimby: ~,.~f. Tl McLaien·Hart Corporation, a na-
.' ; rease over last year s EP.A, the Main. e Department of En-. w.aJ:.'ad.Ace.'~ nt to the ... WU'4.; . ,'iXittery ..... CoDSel"l!\atl. o~ C!~ .. SSI~,.~. tiona!. envkonmental consultant . ! dng on redu~tions to vironmental Protection and their~n:;; ;:En~nRaentally dangero$mater-~ed {?r i~f~tton" . t .:c . group,,:~~ported the health risks were 

· ·l \ r state fundmg cU,ts .. su1tants~bewbatthe~aredolB&.: ia)~ w~l5,to~ at the":fo9Smc?l1th~ount£¥toxlcs~~a~eJ~~91 "very ~w." .. 
.. ,.: ,~:::.;:j ~. fr:~e~ fo~ the third to investigate 13 waste Sites at the'" ~valt~YarSJrfor many y~ "tie- :,IsI~ ~dfill, an es~ ... r:t·~~ The,EPA seemed to gtve httle en-
:~1(,R~,t adtruR1strauve staff, yard. ..' fore env1r.en~ntal Co'DSc~~us~ss:sbipy~~ w~tfill~ wi!' g' tY couragftnent to requests that waste :;.:~~~~;!J lent Robert Hausman After the meeting. envlronmen-. dmlcfped!~'1ward~ ~atel!!ils~;~f waste matenal::,s f~ Rlany~~. materiil assessments of Spruce 
:·::::~::n of to the school for the tany concerned citizens., who say ~~~ pfiinaiiJy 'CbnsiSt of heavy.: metals, .The ~A . co~ul~tst' hQ~ever, Creek)thauncey Creek, or private 
· '", . .. have been frustrated With the quality~ such as chromium, leadl, merc!)fy, )ald quiiiUtatlve dat:lbon tbe amou"t wells that are located in Kittery along 

. ! s to el.tmtnate st~ffing of information supplied by ~e EPA V;iiste :*oils,' pO~entially ~ h~d~,us- "tof h8Zi.8rdous mat~al~ ".jS ,not ~~t the Piscataqua River, 'will be co~-
·1 ,prevIous cuts Will re- and the Navy in the past, wd the;s!.:~ eq,osed water,~d PCB~~poJ.rchror- .av~ab!C b;ecau~" th~ sCI1!nufjp PJ;~- ducted at this time. . 

: ! '. . were impressed. ,'c i~yp:l1enXJs -7 chemi~) ProdlJ.Gts .. 'ces~"of ~ng s~mu~nt ~P~ a~~ Robert Johnston, project coordma-
. nelude delaymg bulld- "I still have a lot of questIOns, but' fmind;:-'m tAe Qils of the eJectneaJ ~.extrapolatlRg level o£.1iazardows con- tor for the offshore effects of the 

:Ie outcome of teacher 
. be finished within the 

Wells High School on 

: architect 
resident Robert Acker
retainer fee to the ar

/' en IaN SchooL 

I'm basically pleased with ~e meet-' t:ransfer prOCess), centratic;ms bas not been comple~. waste site investigation, said the sites 
ing." said John Burns, chaJrman of· :..,; . ;,;;, being examined have been selected to 
the Southern M~ne Toxics C:a~- OmCIAL$:SAID there are no HOWEVER •. MR. C~LE Sat~ provide information of the. overall 
paign. an area envu:onmentaJ actlVlSt nuclear waste materials stored' at the such data does eXIst He cued an IIll- contamination of the estuanes. Ad
group. shipyard because such maUer has al- tial Assessment Study conducted by ding more sites would be limited b>, 

EPA SPOKESPERSONS out
lined in step-by-step detail how they 
nave conducted the investigation of 

ways been disposed of off-site. environmental consultant Ray Wes- time and funding. However, he said If 
Roger Cole, a Kittery resident who ton in 1983 that stated data seemed to flow data indicates contamination 

said be bas attended the EPA and indicate the landfill was the source ~f was h~aded for a particular area, 
shipyard public meetings on bazard- contamination in mussels and algae m further studies would be requested. 

~L-__ ~--~~~--~~~--~~.~--~~--~--------~~------~ 
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Abstract submitted for presentation at the Annual Meeting of the 

Society of Environmental Toxicology and Chemist;y ( November 1992 

AN ESTUARINE ECOLOGICAL RISK ASSESS· 
MENT FOR THE PISCATAQUA AND GREAT BAY 
ESTUARY, NH. R.K. Johnston, NCCOSC, San Diego, 
CA USA; W.R. Munns, Jr., SAlC, Narragansett, RI 
USA; F.T. Short, JEL-UNH, Durham, NH USA; and 
W.G. Nelson, EPA-ERLN, Narragansett, RI USA. 

An ecological risk assessment framework is being 
applied to assess the ecological risk of past hazardous 
waste disposal operations at Naval Shipyard Ports
mouth on the Piscataqua and Great Bay Estuary. The 
framework was developed to meet conditions of the 
Shipyard's environmental compliance requirements. 
The initial phase consists of evaluating existing 
environmental data and comparing measures of con
tamination and biological impact made at sites in the 
immediate'vicinity of the shipyard with similar mea
sures made at reference and background sites. Appro
priate analytical methods, implemented using a per
formanced-based quality control program, were used 
to assess the distribution of contaminants in sediments 
and biota. The second phase will quantify the ecologi
cal risks of future impacts with data from exposure
response assays, bioaccumulation experiments, and 
measurements of sedimentation rates, assimilation 
potential, and dispersion dynamics. Sources of 
contamination will be determined with chemical and 
microbial markers. A long-term monitoring plan will 
provide data for effective risk management 
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