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TRACE LEVEL INORGANIC ANALYSIS OF MARINE AND 
ESTUARINE SAMPLES 

Mr. Doug Cullen 1 and Dr. Richard Arimoto 
The Graduate School of Oceanography 

University of Rhode Island 
Narragansett, Rhode Island 02882 

Abstract 

Three cruises were undertaken in the Fall of 1993, to collect water samples for trace 
metal analysis from the Piscataqua River Estuary and Portsmouth Harbor in the vicinity 
of the Portsmouth Naval Shipyard located on Seavey Island. For each cruise, dissolved 
metals were separated from particulate metals by filtration immediately following 
collection, using acid cleaned filtration equipment that was set up in a laminar flow clean 
bench aboard the Research Vessel Gulf Challenger. A precipitation step was used to 
preconcentrate the dissolved metals Cd, Cu, Ni, and Pb, prior to analysis by Graphite 
Furnace Atomic Absorption Spectrophotometry (GFAAS). Dissolved Fe, and Mn were 
analyzed by Direct Injection GFAAS techniques. Particulate samples were collected on 
pre-tared, acid cleaned membranes, and following particulate weight determinations, 
individual samples were acidified and analyzed for Cd, Cu, Ni, Pb, Fe, Mn, and AI, using 
GFAAS or Inductively Coupled Plasma Atomic Emission Spectroscopy (ICP/AES). 

With the exception of Cd, dissolved metal concentrations generally tended to display 
linear or near linear relationships with salinity in waters surrounding Seavey Island, 
indicating that the distribution of dissolved metals along the salinity gradient were due to 
estuarine mixing of less saline water from the Piscataqua with more saline waters. 
Dissolved Cd concentrations did not show any trend with salinity. Particulate metal 
concentrations also covaried with salinity, with metal levels generally decreasing from 
less saline waters to the more saline waters toward the mouth of the estuary. 

As part of our trace metal study, water samples were collected from seep sites located on 
Seavey Island in an effort to evaluate the level of contaminants leaving the island via seep 
streams. During each of the three cruises, a shore survey was conducted to establish 
areas where water was seeping from the island to estuarine waters. Two seep areas were 
identified and sampled adjacent to the Jamaica Island landfill in the back channel of 
Seavey Island. Only the dissolved component of the seeps was measured, and, in 
general, the. concentrations of dissolved Cd, Cu, Ni, Pb, Fe, and Mn were elevated 
relative to estuarine waters sampled in the Seav~y Island Back Channel. 

Although ,the principal emphasis of this study was on trace metals in water, two other 
analytical components; the analysis of particulate metal exposure . levels in a mussel 
dosing experiment, and the neutron activation analysis of trace metals in marine tissue 
and sediment samples, were part of this study. The results of our trace metal 
measurements for each study are reported. 

IPresent address: Microinorganics, Inc., 16 Reactor Road, Narragansett, 
02882-1197. 
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Introduction " i 

The priniiiryputposeof this study"was to:measure tra~~metallevel~jn , 
wate,rs surroundfugSeave,y ISland in an effort t6 detectthepre~eJ:lc~,ofmetal,. 
releases to ~stuarine watersre'sulting from routine()pemtion~J:lt the 
PortsI11outh Navy Shipyard:"Though this may appear as;,a straig~tforward 
task,'it is complicated'oy theihtroduction of se~age'efflueQ~intothe 
estuaryf'toD). sewage treatmetit'plants located in,Kittery,Maiq~,.and ' 
Portsmouth,' Ne*VHililpshire; ,bOth plants 'are lelcatedin;close ·,pr()ximity to 
theShipy~rd;1'1Ihel~:ittetY' Sewage Treatment 'Plant<'isJocated 'up stI;eam and 

, to the west of Seavey"~sland~whi1e the ,Portsmouth Plant ,is locateq ju~t,tp, me 
south oitlle Shipyard' (Figure' 1). Thetelativelyurbanize4ar:easu~ounding 
the, Shipyardcarialsd;1Jecdo~sideredas1;poten~iaIlY'itnpactwg' tl!e : . 
concentrations of metal in the estuary Jromnom"point ;'sour~s su~h a,s urban 
runoff. Thus. the process of separating and assessing the impact of metal 
inputs frorll' a variety 6fsoutces IS not a simple as ,itq'nayappear. 

:. f. ",.'", , i'.-

Sinceilie, mid,,70's, advances have been made in the, study ,()ftmqe,metalsin 
seawatetdue lothe' development' of ultra:.;cleante~hniques,'coupled witbthe 
introduction of a'variety ofcomillerciaIly'availableplas,tic;;product;g .. "Th,e ,use 
aCidtc1eanep'Tet1oti®~'p()lycarbonat~,polysulfone and'polyet1;lylene 
products1providethe 'raw'startingmaterials tQic'Ollect;, store, and prepare . 
seawateI'saftlples under tfaoe:'metal cleancondi~iQns: Addjtionally, ultra­
pure 'acios'( cOtn,mercially . available, orlabbratory produced using quartz 
stills) apd larnmarf16w cHean"oenches"are"now considered standard 
equipment fot preparing seawater samples .. For laboratoriesmaf are ,,' 
practtcedfu' tra:cernetal ariaIysisofiseawater, th~reis always acpn~em for 
ine11l1 cOrltamih.atidn; 'aiid(ully meticulous attention' todet:ail,can iptevent. or,' 
minimize the introduction of metal contaminants taa sample .. 

Methods and Materials 

The methods used to collect, prepare, and analyze seawater and seep 
samples for trace rnetalsare detailed-in our Standard.Operating Procedures 
(Appertdix"A); A brief overview of our operating procedu@s for the 
collectioh ahdprocess:mg: of trace metal samples ispresent~dbelo\V. , 

For the three sampling cruises of the Piscataqua River Estuary and 
Portsmouth Harbor, a Teflon®-coated Niskin sampler strung on Spectron® 
line was used collect water samples. We also used a nylon/polyproylene 
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block to deploy the sampler, so the entire sampling system was essentially 
made of plastic. All materials that would come in contact with a seawater 
sample were acJd-cleaned prior to use. Once a water sample was collected, 
the Niskin,samplerwasbroughtonboard, andttbe, s~ple \y<a~ 4is~nse(jinto 
anaCid.;cleaTieO'polyethylene bottle.: Eacbsample colle~tedwas "'i; .' .... '.' , 

in)mediatelYbtought·belo,w deck.and fIltefedWQqghanac~p",cl~Cll,1~d" pre­
tared'el.4J1n1' pore' Size,4TffiI11}djametet'~Nuclepor~~,membrant1 ',fiU~r u,sipg .' 
Nalgene®polysulftme ftluationtihitst, :TbesUicone ga~kets;tqat.p~e with 
these filtra:tion~units ;were 'teplaced'with Teflop® 9),rip.gs./~1l, shipward 
filteringoperatiohs;werecmied oulin alaminarflowcltfaIl bep~l:\." . 
Sri1Jseqite~t: t6filtering' a seawaters,arnple" th~ftltrateW,as"di~perise'4intQ;an . 
acid.;eleanedpolyethylenecontainer andacidified Jo.'pJ;i,2"using, UJl!~x®, . 
Her (J~T~' Baker) .. The shipb~ard operations ~d m.ateri~s· de~cI"i~Q,'h~re" 
are very similar' ttl the seawater; preparations de&prib,ed,by; .Sch~ll(fr ~p Boyle 
(1991), fof the study of trace: metaldistributiqns·iq me Mis~issippiRiver. 

, '--

" 

We employ tlie 'artunpnium .pyrollidine ditbiocarbamate:9pbaIt qblonde. 
(APDC-CoCh) technique to pre concentrate our dissolved samples prior to 
nietay,analysisusmg i the,pt1ocedufesdetailed,by 13epder ~d GagQ~f 0,976). 
In'this'ptoceduteP2mLof~ specially preparedCo~h solption ~is. ad4~q toa. 
250 rill seaWatersatnple~,whicli;is 'fQllowed. by' theadA~tion.ofa speci~Uy . 
prepared~2% APDCsolution. Theprecipitatei&>aUowe4 ito form.fQiat>ou~ a 
half hqurtbefore.itls 'collectediby Hltration, Qn an,aci47:~lean~d.Q.4~ l;lmppre 
size; 25 nun 'diameter, Nuclepore®,memhrane: filt~r~ .]be P~c;,iRi~~~e~~l.· 
membrane is\thenip1.acedinanacid:',cn~aIled p(\)ly~yiali apda~~Qified~ith5, m1 
of IN HNO~that wasprepared·'from.cQncentt:ated·Ultre~®,JiN93 (J:~J. ': 
Baker) and' MiUi~Qdeionizedwater (rviillipore CO,rpQratJo,n). The, effectiv~' 
preconcentratioo' factor using this procedure is. 50 (i~ ~,~ ,250. ml se~~,at~r into 
5rhlI·NKN03).The'recoveryofCd~Cu, Ni;and Pbusingtl1istechniqu~,.is 
on the order of90,% or greater foreachielement.·,: . 

In tenns of special reagent~preparations,bOtbtbeCoCh and APDC 
solutions are "cleaned" prior to use. The APDC solution is cleaned by . 
successive rinses with methyl iso-butyl ketone, and CoCh i~p!~ap(!:~by 
passing the solution through an anion exchange resin (Appendix A): < . 

. '. .".' -' .- ~ 

For pafticulateinetal determinations, pre-tared membranes used to collect, 
particulate t,natetials from seawater, were,dried,i"e-weigbed forp~rticulate 
weight, arta ·.acidifiedwith 4 'mlof 2NHN03that was;prepa~,(IJron:l : 
concentrated Ultrex HN03 and Milli-Q deionized water (Appendix A). 
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As part of our analytical effort, a Meth~d Detection Lirilit (MDL) study was 
perfonned for dissolved and particulaterpetals analy~ed (9r this project For 
the dissolved metal MDL,NASS-4, an open oce~ sea}V~terStai1dard 
Reference Material (SRM), available through the NationaLR_~search 
Council, Canada, was used to establish the MDL of preconcentration and 
drrect injection te€hniq\les, Dissolvedfiletalcqngentrations :0,f Cd,Cu"Ni,. 
Pb/Fe~\andiMh,"'observed in unsplke~f, and spiked aliqu()ts ofN,ASS-4,are .' 
reported:inTable 1 ,along'with theMDL?aIJ.d~Unit, of ·Qu,an~ificati()n. (LOQ) 
for ea~heIement; "Gd, Cu, Ni,and Pb were prec9nceli~tePpriQr ~Q.~aly,sis 
usirtgthe,APDC-CoCh;eoprecipi~tioQ' techn:\qp.e 4escri~din.otir .StaQdard . 
Operating Frcrcedures.(Appendix A). Fe, aIJ.d.:Mt,1, \\,ere measured. by Direct 
lrtjectionGFAAS.. '. , ..' . i. . ,,' ..: 

SRMMESS-1 " a marine sed~ent reference ~ateri~,. al~Q_ avafblbie throtigh 
the National Research Council;Canada,-was used to perform the Rarticulate 
MDL ... Since'there is: no staQdard refen~nce mat~rial forp~rticul~t.~ llle.cijl: . 
0.,231 gofMESS,,1was:weighed and added to 500~1, of ~N HN03~?l:1t~ 
sediment was allowed to react with 2N HN03 (or·.thirtYdays, and f()lt9~frtg 
this period the acid was filtered through an acid cleaned 0.4 Ilm NUclepore® 
membrane ,to .temove· sediment. The filtered· sediment e"tract served as;the 
surrogate standard material, and was used as ou~Laborat~l)'ControlSatrlple 
(LCS) in each particulate batch of samples. The operationallydefiIled"Y~\ . 
particulate metal concentrations of Cd, CU,Ni,Pb., Fe~Mn, and Al"ooserved 
in unspiked and spiked aliquots of our particulat.eLCS,are reported ip Table 
2, along with the MDL and LOQ for each element., '" ". J 

Dissolved. and Particulate Sample Batches; 

The batch composition of preconcentrated seawater samples included: 
1, Milli-Q water sample as a blank . 
1, NASS-4 SRM, unspiked 
1, NASS-4 SRM, spiked 
15,. Seawater samples" 
hduplicate seawater sample 
1, .spiked~seawater sample. 
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The batch composition of Direct Injection metals (Fe,' Mtl.) differed slightly 
from preconce:ptrated elements, and the batch composition of direct injection 
metais included:' . 

. 1~ NAS5-4SRM, urlspiked (asolank check samples) .' 
1, NASS·4 SRM, spiked 
15, .seawater'sampl~s. 

A totali()feight dissolvedin~talbatches'wasanalyzed"and the batch dataJor. 
each ,preconcentratedand dirediIljection'metal is provided in Appendix B . 
In all instances, batch check samples fell within + 15,% :of the expected 
value,' arid'fe'gh~ssi()namilysis()fstilI1datdcurveshad R2 tValuesof 0.,995 or .' 
greater~ ,The Mini-~blank metal concerttrationmeasured in each batch of 
preconcentratecl.sainples is sUmmarized in'Table3. Also summarized in, 
Table 3, are the concentrations of Fe, and MIt, observed using'NASS4 SRM 
as the blank m the direct injection technique. Duplicate analysis of seawater 
saitlples aIlalyzed with' each batch of pre concentrated samples, are reported in 
Table 4,' albngwith the Relative PerceiitDifference of duplicate, 
measuremepts:.~ s~ary ()fthe percent recovery of metal,spikesadded,to 
dissolve~ seawater ahd'NASS-4 SRM'satnplesforeach batch of samp~es is 
presented in, Tables 5;' and"6~ respectively. . 

. The batch ~omp6sition of particulate samples measured for ed, CU,Ni, and 
Pb . included: 

1, procedutalblank 
1, LCS (MESS-I), unspiked 
1', tCS'€MESS.;l), spiked 
15, particulate samples. 

The batch composition of particulate samples measuredJor AI,FeandMn, 
by ICP/AES included: 

. l~ 2N' HN03 bUirik 
1, LCS (MESS-I), unspiked 
15, particulate samples. 

Concentrations measured in particulate batch blanks are given'in Table 7. 
Particulate blank samples were prepared in the same fashion as particulate 
samples, except that the membranes were not used in a filtration step. In 
Table 8, the metal concentrations measured in our LCSare compared to the 
certified metal concentrations in MESS-I. A summary of percent recovery 
of metal spikes added to the particulate LCS is provided in Table 9. 
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Results" and Discussion 

DisSolvedcwdParticulate Metal CQlicentratiCms in the Water Column and 
Seep Sites';' ' ' ' , 

A listingofv~riablenames usedtodescribe the data, a brief description of 
each variable, and data flags fOf'water coluinn and seep data sheets for 
Cruises I,ll", and III 'ate presented in Table 10.', ' 

Cruise I 

"Dissol"ecl and particulate fractions: Relationships to salinity 

Dissolved ,8l,1dparii<;ulate tracernetal corteentrations,of water samples 
collectecloo ~eptember 14, and 15,1993, i. e:,'duririgthe first cruise of the 
Lower PiscataquaRiver Estuary are given inTable lLWater column 
sampling station locations forCniise t, are showl1, in Figure 1. Atota1 of 21 
statiPl)s were Qccupied during Cruise I, in the yicinity of Seavey Island. , The 
saliriity of water s3nll>les collected during' Cruise I, ranged from abbut 31:3"," 
0/00 to 31.8 0/00, arid particulate concentrations ranged roughly from. 1 to:',~:! . 
mgIL (Table ,,11). In generartetms, particulate concentrations decreased with' 
increasing salinity tFigure 2). ' 

To establishihegeneral trends in' dissolved' and particulate metal 
distributions within the lower portion ofthePiscataquaRivet and 
Portsmouth Harbor, the m~tal data from Cruise fwereplotted against 
salinity in x-y scattetpl6ts. Intliefirstsetof graphs (Figures 3tbtough9) 
both dissolved and particulate metal are plotted versus salirtityon the same 
scale, afte~ conv~rtingthe particulate data from ug/g to ug/L. Plots of this 
nature reveal'the relative importance of one metal phase to the other, and 
they can be used to show,themetal'to salinity relatiooship. 

• ) 1 • ~ _ 

Dissol\redand particulate Cd;Cu, Ni, Pb, Fe, and Mn, ~6ncelltratioriS from 
Cruise I, areplottedversussalinitym Figures 3,4, 5, 6,7,8, respectiVely. 
The J'e~ationship between particulate Al concentrations and salinity is 
depicted In Figure 9." Dissolv¢d Cd concentrations were of the order of 
0.027 parts per billion (ppb ) over the salinity range 'sampled, and the· 
dissolyed Cdconce~trations showed little trend with salinity (Figure 3). 
Diss01ved Cd concentrations were everywhere greater than the < , 

correspollding particulate conceiltrations. 

Dissolved and particula~e Cu concentrations displayed inverse relationships 
with Salinity (Figure 4) with dissolved concentrations showing a str()nger 
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relationship to salinity (R2=O.9#l)tPanp~c~tecopper did (R2=O.67, 
Figure 4). Dissolved Cu'concentrationS ranged from about 0.2 to 0.4 ppb, 
whil~l~arti,QQlateconceQtr~tiQ~:we~below 0.1 ppb. ,'I1le linear ~lationship 
between dissolved copper arid salinity suggests that the' s'imple mixing of ' 
less saline river water with more saline water is responsible for the ' 
distribution of cppperwithin .tgis regign oftbe estu~;.,tIigher copper 
concentrations in. theJesss~ine water to the wes(of ~eave:y ISland indicate 
that the source or sources of copper to the estuaryJlre upstreaIll of the . 
shipyard. ' ' , 

Dissolved and particulate Ni concentrations displayed distribution patterns 
similar to those of copper (Figure 5). Dissolved nic~~I.CQncentratiollS 
ranged from about 0~25 to 0.35 ppb while particulate conceritrations ranged 

( from aoout 0.02 to 0.1 ppb. Althopglttherejs more variab.iJity~tQe nickel. 
data, higher concentrations of both dissolved' arid partic~lat~nick~l were 
found in the lower. salinity waterssampled,and each cOl11pon~nt showed 
general tren~s of decreasing)concentrationwith'iricreasingsallqity. 

For dissolved· and paJ:"ticlllatePb,an inverse relationship ~ithsalinity wa.s 
also noted foreacp componeqt{f"igure 6). ,All dl~~olyecl Pbcollcentrations 
measured frQlD;CruiseI" were below the MOL of 0.03~. ppb, reported for this 
study (Table 1). However, there appeared to bea relationship betWeen our 
dissolved Pb measurements and salinity (R 2=0.69, Figure 6)~with ' 
concentratioI)sranging fJ;onlQ.,OO7toO.020 .ppb .... Particulate Ph 
concentrations were;.everyWgere gt;~aterilhan the .. dissolye<tco111.POlleIlt, with 
particulate concePtrations .. ranging fraill rouglllyO.04 ttl 0.18 ppb.As with 
the other elements.,Jheless saline waters sampled displayed the highest 
metal concentrations. . ' . ' .. . 

Thedistributioll of Fe· showed a s~il~r pattern to tha.tobseived for Pb,in 
that particulate Fe conc~lltrations exceeded dissolvedc()ncenttations 
throughout the study area.(Figure 7). Particulate Fe levels ranged from 
about 2$to,l00ppb,whereas dissolved·Pe concelltrations were on the order 
of a Jew parts ~r biuton.A simple regres~ion of particula:t~ Fe ' 
concentration versu~ sali,nityrtfvealed a fairly strong relationspip (R2:;:::O.70, 
Figure 7k whichind;icate~,mix,,jIlg as an Wtportant proc~ss.controlling the 
distribution of this element in this porti<;m of the estuary. . . 

Dissolved and particulate Mnconcentrati~ns ar~pIQtte({ versus salinity in 
Figure 8. Dissolved Mn, ranging ill concentratIon from 2 to 6 ppb, displayed 
a stronger relationship with salinity (R 2=0.96, Figure 8) than did the 
particulate concentr~t~ons of Mn. (R 2=0.52, Figure 8) •. Again, the 
concentrations. of the dissolved and the particulate components. were higher 
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inlower salinity water, although this was more evident for the dissolved 
metal. 

Particulate Al concentrations are .shown plotted versus salinity in Figure 9, 
and similar to most other elements Al e~bited a fairly. strong metal/sali~ity 
relationship in this area of the estuary (R2:0.70). . 

Relationships of Metal Concentrations to Tidal Cycles 

In an effort todetennine.variations in metalcOI;lcentrationin waters 0 

surrolll1ding Seavey Island during· different tidal regimes, dis;solved and 
particulate metal concentrations were plotted versus salinity tJIat were 
collected at various stages of the tidal cycle (Figures lOa, b for Cd, 11a, b, 
fot,Cli, 12a~b, forNi, 13a~ b,for Pb, 14a, b for Fe, 15a, b, for Mn, and 16 for 
AI).Fot these plots, th~\ tidal cycle was. divided into four regime& that . . 
corresponded to ebb, rising, flood, andfaUing tides. The purpose in plotting 
the data in this manner was to as se,$ s .. whether the variability in metal 
distributions around Seavey Island might ~ attributecitoroutineNavy 
operations on the island. An.interes~ingaspec~ofthese plot,s. for both ,.,',;:,. 
dissolved and particulate concentrations for each; metal was that during the":; 
tidal extremes, L e., flood andebb,differentme~al-salirtity rela,tionsh!ps were 
evident in the study area. During de tide, the ~lliinityofwaters wasJower in 
the sample region,and correspondinglyhjgher rnetal.conc~ntriltions . . ....... . 
occurred. During flood tide, salinities were higher and metal concentratIons 
lower, as seawater from the Gulf of Maine poured into the estuary. ' Highen; 
metal concentrations during ebb tide,andlower metal concentrations during 
flood. tide were common to all metals measured. 

Cruise II 
" 

Dissolved and particulate fractions: Relationships to ~alinity 

Dissolved and· particulate trac.e metal concentrations of.water samples 
collected on October19,and20,.1993, during the second crqise of the 
Piscataqua River Estuary and Portsmouth Harbor are given ip.Table ·12. 
Water colUmn sampling station locations for Cruise IT,·are shown in Figures 
17 and, 18. A total of 26 stations were occupied during Cruise. IT, in the . 
Piscataqua River Estuary and waters surrounding.Seavey Island. Part of the 
focus of this cruise was to measure metal concentrations in less saline 
waters; in an attempt to idelltifythe source Of soutcespfmetalto the lower 
estuary~ SaliBities of water samples collected during Cruise. TI, ranged from 
26.90/00 to 3L 9,0/00, thus a. broader range of metal salinity relationships 
could be examined. 'Ingeneral~. 'the particulate concentration ranges 
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observed during Cruise II were comparable to those observed during Cruise 
I, with concentrations ranging from about 1 to 3.5 mg/L (Table 12), and as 
was the ,case for the ftrst cruise, the particulate concentrations generally 
decreased with increasing' salinity (Figure 19). 

-. /-

As with Cruise I, estuarine distributions of dissolved and particulate metal 
within the' Piscataqua River· and Portsmouth HarbOr were examined by 
plotting metal, data from Cruise IT, versus salinity for all stations sampled 
(Figures 20'tliiough26). ,'Fot these 'plots both dissolved,andparticula;te.metal 
are plotted versus saliiliryon the· same scaI.e,after transforming particulate 
data fro~ugJg<Table 12), to ug/L.' 

Dissolved and particulate 'Cd, CU, Ni; Pb,Fe; andMn, concentration$ from 
Cruise ll,are plotted v,ersus salinitY;:inFigtires 20~ 21,22, 23, 24, and 25, 
respectively, and particulate Alconcentrations versus salinity are shown in 
Figure 26~OissolvedCd concentrations ranged from a low ofO.()24 ppb, in 
the Pisc~taquaRiver, to 0.031 ppb, in Portsmouth Harbbr(Table12, Figure 
20). The range'ofconcenirations'found;f'or dissolved and. particulate: Qd 
during Cruise IT 'weree~serttially thesanieas those,for the Cruise, I water 
coltirIln samples. Overthe'sMinityrange' sampled~ dissolved and, particulate 
Cd showed 'little variation with respect to salinity,withR2 values ofO~10,for 
dissolved concentrations, and 0~08;for paIlticulate concentrations (Figu.re 
20). 

Dissolved Cuconcentratiolls diSplayed an inverse relationship witbsalinity 
in higher salinity waters of Portsmouth Hathor {salinities greater tban31 
0/00, Figure 21). Dissolved Cu concentrations were more variable and 
seemingly not related to salinity in waters at salinities less than abol.lt·30.4 
0/00 (Figure 21). Overall, Cruise II dissolved copper levels ranged from 0.2 
to 0.4 ppb.Particulate eu concenttation were everywhere less ,tha.i1the 
dissolved component, with concentrations ranging from roughly 0.03 to 
0.120 ug/L (Figure 22). Particulate copper concentrations generally 
decrease9 frojtlilesssalille to more . saline' wasters,' although greater',' 
variability'in' pariictilatecoIicentrations were evident in Portsmouth Harbor 
(salinities greater :than 31o/00,Figure 21). Similar to Gruise {,Cruise II 
copper concentrations were generally higherin:water samples collected to 
the west of Seavey Island. . ' 

Diss()lved and particulate Ni c()ncentrations displayed distributions similar to 
th()se1ofcopper (Figure 22), with dissolvednickelconeentratiollstanging 
from O.22toaoout 0.40ppb,andparticulatEdevels ranging from about 0.02 
to 0.08 ppb; 'Dissolved Niconcentrations were inversely related to' salinity 
in higher salinity waters of Portsmouth Harbor (salinities greater than 31 
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j] 0/00, Figure 22). In less saline waters, dissolyed nic:kel c9I1,Centrations were 
more variable (salinities less than 310/00, Fig"Ure 22), especially in the 
salinity region of 30.40/00, althpugh the extent of variation wa~ on the order 
of 0.12 ppb. Dissolved nickel concentrationsm~this s~ty region v~ed 
from 0.22 to 0.34 ppb;thelower concentratipnsw~recplleC~edfrom the 
Piscataqua River at. Station 26 (Figure 18), whereas the qigher " 
concentrations were from samples collected at the US Rte. 1 Lift Bridge, 
Station 22 (Figure 17). Sampling during different tidal regimes may account 
for some of the variability, obseIVed ~Ilthis region oftlle estuary. '. Particulate 
nickel showed greater variations in concentration in the lower portion of the 
estuary ,but differences were on..the order of about 0.04 pp];> (Figure 22). 

All dissolvedPb concen,trations lDeas~d from cruIse n,/were beiowthe 
MDL of 0.033 ppb,repprted for this ~tudy (Table 1) ... Fqr w,ater samples 
collecte.d in the higher salinityregjon of Portsmopth Haroor, there appeared 
to bean iIlverse re1ationshippehveen dissolved Pb and salinity, 9therwise:' 
dissolved Ph showed no. relationship with salinity (Figure 23). Particulate 
Pbconcentrations .were, greater than the corresponding qissolv~d component 
throughout.the estuary, with concentrations ranging from aboutQ~04,t()'0~20 '. 
ppb (Figure 23). In Portsmouth Harbor, the highest concentrations of 
particulate Pb were associated with samples collected near the U.S. Rte.l ".' 
Lift Bridge (Stations 11 ,and 23, Table 12), and at 'the mouth of Spruce"", ~ 
Creek just to the east of Seav,ey Island (Station 18, Table 12). 

The distribution of Fe showeq a pattern s~i1ar to that obseIVed for Pb, L e., 
particulate Fe· cpncentrations exceeded dissolved concentrations' throughout 
the study area, andelevatedparticulate Fe levels were assoCiated wjththe 

. U.S,.,}~.te~ 1 Lift Bridge site and,the meuth of Spruce Creek (Table 12). 
Particulate Fe levels nmgedf('om about 25 to 130 ppb, whereas dissolved Fe 
concentrations rangedfrom about 1 to 10 ppb (Table 12, Figure 24). A, ' 
simple regression pf pru::ticulate Fe concentration, versus salinity revealed a 
fairly strong relationship (R2=Q.77,Figure24), but there , were suggestions of 
cpntributions of. particulate Fe from sources other than the Piscataqua River. 
Regression analysis of diss()lved Fe, to salinity revealed a somewhat stronger 
metal-salinity· relatiopsijip,with an R2=O.~5 (Figure 24). . 

Dissolved and particulate Mn concentrations are plotted versus salinity in 
Figure 25. Dissolved Mn, ranging inconcentr,ationfrom 2 to 12 ppb, 
displayed a stronger relationship with salinity (R2=O.89, Figure,2~),~ did 
particulate Mn (R2=0~29, Figure 25). Concentrations of each component 
w¢re higher in lower salinilY water,.though this was more pronounce~ for 
dissolvedMn. 
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Particulate Al conc'entrati()nsareshown plotted versus salinity in Figure 26, 
at).d similar to particulate Fe and Pb,thepatticulate Alconcentrationsat the 
mouth of Sprpce Creek sampling site (Station IS) Were the highestm the 
Port&mouth Harbor region studytegion. 'ParticUlate Al concentrations 
ranged from about 25 to 100 ppb, and a fairly strong metal-salinity 
relat!onship was evident over the salinity:range sampled (R2=O.75,Figure" 
26). . 

R,~iationsJzipsof Metal Concentrations to Tidal Cycles ' 

For Cruise II, metal concentrations of seawater sainplescollected from sites 
adja<;ent to Seavey Islandwereplqttedversus salinity during different tidal 
regirii~s~ The tidal cycle was diVided into four regimes corresponding to 
ebb,' rising, flQod, and falling tides.andthedata are presented in Figures, 27a, 
b f()tCd, 2Sa"b, for Cu, 29a, b, fcir Ni, '30a,'b,for Pb, 31a, b for Fe,,32a~ b, 
foiMo, and 3~, for' AI. 'The purpose in pl()ttmg the data in this manner ,was 
toassess Whether the variability in metal distributions around Seavey Island 
mightbe attributed to routine Navy opeiations dothe island or other sources 
in the sampling area. " 

Cruise" II dissolved, Cd concenttationsiI} samplesfrom the Idwer estuary , 
showed little 'vari~tion during''differeQt tidal regimes (Figure 27a).The same 
general case was noted for'particulate'Cd, although for Cd the highest 
concentrations observed. during an outgoing or falling tide were found for 
sampleS coUeCtedfrortlthe US'Rie. i LiftBridge (Station 11) and the Head 
ofthe'backchann~latSeav~y Island (Station 13),1. e., two statibnsln 
proximity to the Kittery Sewage Treatment Plant. During '~lack ebb tide, 
~lightelev~tions in dissolved copper levels were noted for a samplecellected 
in the vicinty of the $eep sites (Figure'X), at the Outer Back Channel site 
(Sta1ion 19, Figure 17), and, for the surface water sample collected at, the 
limerClarks Cove site (Station 20, Figure 17; Figure 28a). FOI'·each site, the 
dissOlved eu concentratiohsduring slack ebb were higher than those . 
observed during slack flood stage, by abQutO.030 ppb. -Particulate copper 
concenttations'at ebb tide alS9 ~ere higher in sample'S collected at the Outer 
Back Channel, the mouth of Spruce Creek, arta Inner Clarks Cove sites 
(Stations19, IS, and 20, respectively, Figure 17), (Figure 2Sb). 

, 

Dissolved nickel concentrations during slackebbtide were elevated relative 
to. those in samples collec~d in theyicin~ybf the seep sites during other tidal 
regimes (Figute X) at theOut~rBack Channel site (Station 19,Figure'17) 
(Figure 29a).' The Outer Back Channel site (Station 3, Figure 17) also was 
sampled during slack flood tide, and no dissolved nickel differences were 
observed in Back Channel sites compared to other sites in the vicinity. 
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Paruculatenickelcottcentratiorts in the lower esmaryvaried .considerably 
over the tidal cycle (Figure 29b). During the falling, tide, the highest 
particulate Ni levels observed were collected from the US Rte I Lift Bridge 
and the Head of Back Channel sites (Stations 11 and 13, Figure 17) (Figure 
29b). During the slack flood tide, the Inner Back Channel and Clarks Cove 
siteS had the. highest cOficentrationsobSeFVed in the 10weF estuary (Figure 
29b) (stations 5, and 6, respectively,Figure 17). \ , . 

. ,-; . 

Similar to distributions f()Uhd for copper and nickel, dissolved lead 
concentratioDsateebtide were higherfor·samples collected atthe Outer 
Back Channel and the mouth of Spruce Creek sites than,at any other point 
during the tidal cycle (StationsI9, 18, and respectively, Figure 17) (Figure 
30a)~E.1evatedpa:rticulate lead concentrations also were found fQr the Outer 
BackChannel and rI10uth of Spruce Creek sites during slackebb tide (Figure 
30b }.Durirtg the fallihg tide·~ the' highest'paniculatePb levelsob~erved were 
collected fronftheUS Rtel LiftBridgetand the Head of Back Channel sites 
(Stations 11 and 13, Figure 17) (Higure,,30b),.c 

As with otfiermetals, dissolved and particulate, Fe ,wete.elevated at the Outer 
Back Chfumel and inouthofSpruce Creeksites dumgebb tide (Figure~3Ia, 
b) anddunng falling tide 'at the US Rte; r Lift Bridge and.the Head of Back 
Channel sites (Figure 3Ib). Unlike the other metals, dissolved,and 
particulate Mn concentrations displayed no concentration differences at. 
stations sampled overthe tidalregimesifithelowerestuary (Figures3la, b). 
Particulate Allevels were higher at the mouth of Spruce Creek during ebb 
tide thanf6ranyoilier samples collected in the vicinity (Figure 33). 

Crui~« ill 

Dissolved and particulate trace metal concentrations' of water samples 
collected on November; 16, and 17, 1993,.' during the'lli.irdcntise ~f the 
Piscataqua River Estuary and Portsmouth Harbor are given in Table 13. 
Water column sampling station locations for Cruise n~;areshown in Figures 
34 and 35. A 'total of 25 stations was occupied· in the Piscataqua River 
Estuaryand'waters:surroundirig Seavey Island during Cruise Ill. One focus 
of this cruise was to Illeasure metal certcentrationsin less saline waters, in an 
attempt to· identify the source or sources of metals to the l()wer estuary. . 
Salinities 'ofwat~rsatnPlescollectedduring Cruise IIkranged fr()ffi' 190/00 
to 32 0/00; thus a broader range of metal salinity relationships were 
examined for this cruise than for the previous cruises. In general, the 

. particulate concentration ranges ohservedduring Cruise III were 'equivalent 
to those observed during Cruise I, and II, with concentrations ranging from 
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aboutl to'Smg!L (Table 13); Also, ,the particulate concentrations generally 
decreased with increasing' salinity (Figure 36)~ 

Dissolved and particulate fractions: ' Relationships to salinity 

As with the previous,cruises, Cruise ill, estuarine distributions of dissolved 
and particulate metal within the Piscataqua River a;nd Portsmouthl-l(lrbor, 
were examined by plotting metal data versus salinity for all stations sampled 
(Figures 37 through 43). For these plots, both dissolved~(lpartic1,llate 
metal 'are plottedversris salinityontbe same scale after transforming the 
particulate data from ug/g(TableJ3), to ug/L. 

Dissolve~ and particulate Cd, Cu, ,r.u, Ph,,' F:e,~dMn concentrations from 
Cruise ill are plotted versus sa1inityin FiguI;es37, 38,39,40, 41, and 42, 
respectively tand,particulateAI ,concentrations versu~ salinity ar~shown in 
Figure 43. Dissolved Cd concentrations ranged from about '0.020 to 0.034 
ppb over the salinity range sampled during Cruise JJJ;~ and no correlation was 
found for this dissolved metal and salinity (Table 13, Figure 37). The Cruise 
llIconcentrationsianddistribution,pattems,ofdissolvedanQpart:iculate Cd 
were essentially the same as those found for the two previouscIVi~s. 
ParticulateCa concentrations for Cruise m~ were ev~rywhere less, than 0.005 
ppb (Figure37). ' ' , 

Overall, dissolved Cuconcentrations ranged from about 0.2 to O.Sppb, and 
DCu displayed a curvilinear relationshipcwithsalinitywi$in me stupy area 
(Figure 38).PartiCulateCu concentration were everywhere less than :tl1e 
dissolved component, with concentrations ranging from roughly 0.02 to 0.2 
ug/L (Figure 38)., Less saline waters « 26 0/00) had higher particulate, 
copper concentrations than intermediate salinity waters (>28 0/00, <31.5 
0/00), (Figure 38). Thelowest FCu levelsfound·were for samples with 
salinities: greaterthahdl.5 ,0/00. '.' Dissolved and particulateCu 
concentrations found ,during this survey were on the s,ame order ~ wose 
found for the,.two previous cruises~ 

Dissolved nickel concentrations were. inversely related to salinity (R 2=0.86, 
Figure 39), with concentrations ranging .from abol,lt O~25 ppb in higbsalinity 
waters ,to about 5 ,ppb in less, saline waters. Particulate Ni' concentrations 
were everywhere Jess than thedjssolved component,.and PNishowedlessof 
a relationship with salinity (R2:;:038,Figure 39). 

, 

Dissolved,Pb·concentrations measured from Cruise ill (Table ,13) were at or 
below theMDLof 0~033ppb reported for this study (Table 1). However, 
dissolved Pb concentrations generally deceased from lower salinity to higher 
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salinity waters (Figure 40). Particulate Pb concentrations varied 
considerably over the salinity range sampled (Figure 40), with 
concentrations:ranging from\O.l"ppb ill me lower estqilo/: to a'h9qt 0.4 ppp in 
the,Pisca~qlJa· Rix~r.,. Partic.~late Pq cqJlcen~~ions were, gr~ater 'than the 
correspoJlding .dissolvedcoJDPoq~nt ~Ollghout the:estu~ 0,' '. 

, , 

The distribution ~f Fe showed~ simllar pa~m~thatoQserv~dfor Pb, ui 
that particulate Fe concentrations exceeded dissolved concentrati()ns . 
throqghout me. ~tllcty:area. (FigureAl )~ .. Part~sulate ~eJ~yel~rang~d. (rpm 
about ~5. to.2QQ.ppp,whereas,dissolyed,ft?cO,l\centra~0n,s ~ged troln about 
1,to 30 ppb ITably J3~J?ig\l;re 41). A"sixnple,reg~§&j,op qf Partjc1l1ate Fe ' 
conc:enf!3.t~91l ¥s,.,sa1inity,reye~eda, fairly . ~trqJlg relittioQS4ip(R; 2=O:92~ . 

. FigureA,l), ,al$qu.gh thereg~&sion ~alx&i&i~biasedbytp~ single sample 
wit1ta. salini~ypf26 ,0/0Q,(fig4reA1). TQ~ !regre~,sionQfd~~solyedFe to 
salinityreyealed asim~larly ,strong inetal~s,alinitYrelati()nsliip, with art" 
R,~~93 (Figure41).. ." , 'x,' "",'" ., 

;1 ,..., , . . .. 

Dissolved and particulate Mn concentrations are plotted versus salinity in 
Figure 42~. I?issolved·Mnconceotrat;0l!s,,from 2 to;17 ppb througholltUte 
study ¥eadllldJ)Mn displayed a st~onger relatiQnship'with~alinity '.' , 
(R2::;{}.99~Figure4.2)thaI1;9id the P~ (~t~0~55;Figu~ 2'5)., '.' 
ConcentfatiQns,ofeach CQmp9nen~ were higher in 16w.er ~alinity water,. 
though this was m-oreprorioun~e~f()r dissolvedMri~ •. , . ....... ..' .•. 

Partiqdate Al q~n~~ntr~tionsaresllowllpl<.)ued versqs s~inityin Figure 43, 
and a fairly stToRgiqverse.met~l~saIinity relati,onship \yas, eviden,toverthe. 
salin~ty r,~ge;sampled.(R:2,:::O:8g)r AsmWe.CaSe9rp~iti~¥lateF~~,th,e, . ' 
particu,lateAl-salinity.regressiop is biased ~o~ard theswglelpwer salinity 
saQ1pl((; thus the regression, shQuldbecoAsiqered sbnply as identifyirig a 
general trend. . ... "; , "." ".' .... ;. ., ", .....; " ... 

Relationships of Metal Concentrations to TiaaZCycles 

The metal concentrations of seawater'sarn:ples"collected during Cruise ill 
fr~m si~sadjacent t(). Seavey Isl~d were.plptteg ,,~rsus salinity during 
d~fferenttjdat~gbn~s~ As for the 'two prior cniis~s,the tidal cycle.was 
dividedJntoJourregjrnes. corresPQndjDg. to ,ebb, rising, 'flqod,and {~l)jJlg, 
tid~s, ~dt;Qe' data forCruis~. In ~rep~se)}te9 JnFjgl.lres·44A, 'b fo.r Cd,45~, 
b, for Cu~A~a,b;, for;Ni,4 ?a,bi J9rp,1l'f~~a, b fOf ~e~ 4i9"a" .l?',J9,~Mp, ~d ~O, 
for A!. Ag~fu, the ppfpose ill plot:tbig . t\ie data}iithis m~er wa's to assess, 
wheth~r thevariapUity .. !fimelfl djstr,ib~tions:aroupd Se~y~y Isl~d migb~ be 
attributec:\' to routine Navy operations on the islapdor otber'&ources in the 
Sampling .area.. .. ' . . . . . .'. . " . , 

.' < '. 
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Crhise ll'diS$olved ,Cd ~onben~tiohS ;'showedlittb~ variation 'in samples 
collected 'during diffetent tI~ n~giIne& froITi saIllPle locatioqs in the lower' 
estuary (Figure 44a):Thd'same 'genenu case was noted -for particulate Cd~ , 
with cOIl~~ntr~tions,thr0qg~putthe low,er estuary ontheo~der of O.O()1 + 
0.001 ppb oyer !:helidalcycle(f'igure;44b). ., "", , 

, • , , -,- ,- .,' '. , • < - "- '~ - " 

,DissolVe4' CU,andNiconceritratfons snttHarlY"showedilittle variation oVer' 
the tiqalregll!les for e~rch'rtie'~ inthelQwef'estuary(FigUtes,'45a, for Cu,' 
and 46a, fot .Ni) .• Duringtlo04' tide,.,saUilities in:the t~giOli~were nigher ,and 
disSdlv~d c,oncentratiqns for each element were 'slightly lowe~ tHan ,$ose,' ,,' 
during ebb tidecohditiori~; " Particulcne CqandNi, appear¢dlb ;~affected' to 
a great~r ext~ht by' ti<i,altluctuations 'than tIie dissolv~dcomlJ'bnent of each " 
metal Figure 4,Sb, forCu;and46bfotNi). Bbthparticulate Cu ~uldNi, 
concentrations during flood tide decreased by about a factor of two to three 
cOll,lpare,4 to ebb !ic:ie cqnditions~ 

The high~sfpatticul~te;Pb lev'el obserVed oV,er the course6fthe lower 
estuary tidaliregi~nis ,was~bollected frort(the vicinify;b(Pierces!I~Ian:.d otian 
outgoiIlS ~ide (~,t,ation,g,Figute34 and, Figure 4?b).Otherthan fot"that" , ' 
single santple,tioal variatioQs'fof concentfations '6fdissolve&and ,particulate 
Pb displayed pattemssimilattoothet elenients. ',', ", /' " 

Dis§olved,aIiQ pahiculat~'Fe~'~~atidparticulateAfconcetittatiollsals(jfell 
williin the, geI1efa1ited pattemof'lpwermetal' ~6nc~ntnltioris for each' 
compon~~t duiing}ligli(ide,andl)'igher metal concentrations' Qurin~'ebb' 
tide. rneSe ~~ults~tigge'stthafthe'flo'O(ftide brings with it c~eaner'~more 
saline' waters from th~;fuoutHofthe' estUafywhile'the ebbtide'~sass<iCiated 
with less saline waters that have higher metal burdens (Figures 48a~ b for Fe, 
Figures 49a, b, for :Mn,,~d Figure 50, for AI). 

,{, ' : '\"-:', ., . 
~ ; . , 

SYD<;ws~s of Gruises I. II and III: 
:' '. {,' ;. t ~ .. : " ~. :, " -. ' . -, - .~, ., ,',"', 

In s~ariz,ing the observatiorisfofCruise m,it is' interesting to note th~t 
the,re~Wts"a~ y~ry,,$iini1arto.Cruise I, whereitwas forind that metal·salinjty 
dismou,ti0tls int11elower'es~arycoutd'be e~plained,: atleasf, to'afirst order, 
by the IIllxing,'of les(sa]ine~at~(s ofthePiscataqira'l{iv~r' with more saline 
~~tersOr~9rt§p:t()~th H~rbbr.Inthi{reg,¥d,Cruise rand lU wereiunlike , 
~ruJse II, Where there.appea~(fto ,bej~~ntifiable'and' me~surable "metal 

" soufces to the 16werestu#y.For the' Cruise' Ulsarnplesilierewasno ,,', ' 
evidence'f()t eleva:f~d riiellil:characteristic~ aJ the Spruce Creek, <'Outet ~ack 
Channel, and Clark Cove sample sites as had been observed in Crursell. 
The reason for this difference is probably related to the fact that Cruise ill 
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sampling inthe vicinity of these sites tookplaced.uringf100d and rising tide 
regiIries, whereas these sites were sampled at ebb tide during Gruise II. 
Additionally, Seep Si~ 2 (Fjgure 51)~ which discharges directly into the 
Outer BackCfufunelareaofSeavey Island, was not discharging water at the 
time of our seep sampling duriIig Cruise m.The lack'of seep flow, coupled 
with the water column sampling at flood and rising tides may account for 
differences in the metal concentrations in the Outer Back Channel area 
during ,Cruises IT and'm. ' 

In summarizing the .observations for Cruise lldt appears that metal 
concentrati()ns within the lower estuary are affected by several different ' 
sourC~s,. ,J:'herci(appears to be asource ofmeialto theestuaty in 'the vicinity 
of thetJS l~.te 1 Lift Bridge aqd the' Head of the Seavey Island Back ChaIlllel 
because.theses'lt~sdisplliyedhigher concentrations of dissolved and/or 
particulate metals relative to other sites when sampled on an outgoing tide. 
There also appears to'be an influx of metal to the Outer Back Channel site 
(Station 4, and 19, Figure 17), possibly from seeps draining from Seavey 
Island to the Back Channel. Elevated metal concentrations were noted:,;,s,. 
during the ebb tide sampling of this site (Station 19) but not for thefloQd:;:L; 
stage (Station 4). Spruce Creek also appears to be a source of metal to the~~"," 
lowel-estuary becauseeleva~edmetal concentrations were observed at this , , . 
site, especially during ebb tide (Station 18). At the Spruce Creek sarnpling'ih:: 
site, salinities were lower than those of the Seavey Island Back Channel sites 
dlJrU1g.~9btide,soit wouldappearth;:tt watetdischarging from Spruce ' 
Cre{~khas a higher metal burtlen than surrounding sites~ 

Seeps: 

During each of the three Fall 1993 cruises,'a sampling team was brought 
ashore to conduct a survey of shoreline water seepage emanating from 
Seavey Island. Two seep sites were identified in the Jamaica Island landfill 
area (Seep Sites 1, and 2, Figure 51), where water was flowing over the 
surface from Seavey Island,to Back Channel waters. During the Cruise I and 
II seep surveys, both seep sites were discharging water to the Back Channel, 
but during the Cruise III survey only Seep Site 1 was discharging (Table 14). 
For seep water collections, we followed the sampling conventions described 
in our Standard Operating Procedures (Appendix A). 

The character of the seeps discharging to the estuary were very different. In 
all instances, Seep Site 1 had a less saline character than Seep Site 2 (Table 
14). The salinity for Seep Site 1; ranged from about 130/00 to 190/00 over 
the course of the survey, whereas Seep Site 2 displayed more of a marine 
character with salinities ranging from about 30.7 0/00 to 31.0 0/00 (Table 
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14). Theinetal charaqter ofth~.seep streams wa~ al~o Vctry d,iffef~nt, 
dissolvedcoacentr:ations'of Cd, Cu, Ni, and Pb were at lea,stJactoi of 10 
higher in Seep 'Site.2,thanfQJ' Se,ep Site 1 (Tabl~J4, Fjgures,52, 53, 54, and 
55, for Cd, CU,Ni, and Pl:), respectively). In contras,t,fhe,cmi¢~rittations of 
Fe and Mn we~ greater for Seep Site 1 thanfor Seep:Site 2 (Table 14, 
Figures 56, and 57 ,JorFe~JUldMn,respectively). ' '" ' , ' , 

.' '. . , 

Relative to waters in the Outer Back Channel area of $gayey IsI~d, $e seep 
stream metal concentrations were equal to or greater than. the estuarine 
waters which they 'entered,. and in this, regard, the seep s\I'~amscould be 
considered as a"SQUfce. of Qle~ to ,the immediate viCipitY .Fot the three . 
water celumnsllrVeys adja,centto the se~p sites, (five visits c;luring Cruises I, 
fi,' and III), there was only .a single 9ccasion during whicbe$tua$e .. lIletal 
concentrationsw.ere. elevated above surroungiIlg water colu:lnp~ites.· That 
occurrence was at ebb tide, during the Cruise llwhilesamplingjn the, 
vicinity, of a seep. . ,.' , ", 

Refereaces:: ' 

Bender, M.L.,andC~ Gagner~1976.Dissolve.4copper,nickel, ~d cachnium 
in the Sargasso Sea. J~Mar. Res. 34(3), 32,7:-339." . 

;' t_" • 

Schiller, A.M.~and E.A.Uoyle.1991. Trace elements intlle Mississippi' 
Delta outflow region: Behavior at high discharge. Geochhn. CQsmochitrt. 
Acta 55,3241-3251. ' ,',' 
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SOP 
Number 

SOP-Ol 

SOP-02 

SOP-03 

SOP-04 

SOP-05 

SOP-06 

SOP-07 

SOP-OS 

SOP-09 

List of Standard Operating Procedures 

Description 

Bottle Cleaning Procedures 

Nuclepore Membrane Cleaning Procedures 

Collection and Filtration of Seawater Samples for Trace Metal Analysis 

Collection and Preparation of Seep Water Samples 

Post-cruise Laboratory Preparation of Dissolved and Particulate Metal Samples 

Cleaning the Ammonium Pyrrolidine Dithiocarbarmate and Cobalt Chloride 

Solutions 

Preconcentration of Dissolved Trace Metals from Seawater Samples 

Analysis of Dissolved and Particulate Metal Samples 

Preparation and Neutron Activation Analysis 



Standard Operating Procedure: SOP-Ol 

Bottle Cleaning Procedures used specifically in the collection and 
preconcentration of trace metals in seawater. 

Contact 

Mr. J.D. Cullen 
University 'of Rhode Island 
·GraduateSchool of Oceanography 
Narragansett, RI 02882 

Principle 
., 

SOP-Ol-l 

Trace metal concentrations in seawater and estuarine waters are generally on 
the order of a few parts per billion or less. In order to maintain the integrity 
of a collected sample, botlles used for collection and preconcentration must 
be rigorously cleaned prior to use. 

Special Apparatus or Materials 

1. Bransonic Sonicator. 
2. Low-density-polyethylene bottles (LDPE), 250 ml and 500 ml 

capacity. 

Reagents 

1. Nitric acid (Reagent Grade). 
2. Nitric and hydrochloric acids (J.T. Baker Instra-Analyzed acids 

or equivalent). 
3. Milli-Q deionized water (Millipore Corporation, or equivalent). 
4. Ultrex hydrochloric acid (J.T. Baker, or equivalent). 

Procedure 

1. Rinse bottles with Milli-Q water and place rinsed bottles in soap 
and water bath overnight. 

2. Remove from soap and water bath, rinse with Milli-Q water and 
place in deionized water bath overnight. 

3. Remove bottles from deionized water bath, rinse with Milli-Q 
water, and soak bottles in dilute nitric acid at least overnight (the 
nitric aCid soak solution is made using 5% v/v reagent grade acid 
and Milli-Q water). 
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SOP-OI-2 

4. Remove bottles from dilute nitric bath, and rinse thoroughly: with 
Milli-Q water. Fill each bottle with 10% nitric acid using Instra­
analyzed nitric acid and Milli-Q water. 'Sonicawbottlesfot eight 
hours, and'allow acid to cool in bottles overnight" 

5. Remove 10% nitric acid, and rinse bottles with Milli-Q water. 
Fill each bottle with 10% hydrochloric acid using Instra-analyzed 
HCI'and Milli-Q water. Sonicate bottles for eight hours, and 
allow acid to cool in bottles overnight. 

6. Remove 10% HCI, rinse bottles with Milli-Qwater and fill 
eachbottle with Milli-Q water. To each bottle add 0.5 ro! Ultrex ' 
HCI, and store until use. 

7. Just prior to use rinse bottles with Milli-Q water and weigh 
bottles empty to determine bottle weight. 

It is ourpractice to USe a sonicator as part of our clewing routine,andthis 
,step is primarily to heat the bottlescoritainingacid rather than to, actively 
agitate the plastic lining of the vessel. Though other l'aboratories employ a 
variety of cleaning pr0tocols for trace metal bottles, we have found thaI this :': " 
method provides consistently clean bottles. It cannot be stressed enough that 
the proper cleaning of materials is of paramount 'importance for low.,level 
metal analyisis of seawater. 

',"( 



Standard Operating' PrQcedure: SOP-02 

Nuclepore Membrane Cleaning Procedures us~d specifically in the 
collection and preconcentration of trace metals in seawater. 

Contact 

Mr. J.D. Cullen 
University of Rhode Island 
Graduate School. of Oceanography 
Narragansett, RI 02882 

Principle 

SOP-02-1 

In an effort to minimize the contributions of trace metal to seawater samples 
from filtration and preconcentration steps,polycarbonate membranes used in 
these procedures are acid~cleaned· prior to use .. Followiqg. the acid cleaning 
steps, mernbl'anesthatareu~ed fors1.Jspended particulate weight . 
detenninations are dried and weighed, whereas r;nembranesused in .the 
preconcentrationstep.are rinsed With deionized water prior to use. . 

Special Apparatus or Materials. 
- . 

1. Nuclepore membranes, 0.4J.1l1l pore size, 25mm and 47mm 
diameter (or equivalent polycarbonate membrane). 

2. Petri dishes 
3. Dessicator 
4. Analytical balance 
5. Static Gun (Zero Stat) 
6. Plastic weighing dishes 

Cleanin~ Procedure 

1. Remove individual membranes from box , and place directly into 
a vessel containing 5-10% Instra-analyzed nitric acid (J.T. Baker 
or equivalent). Allow the membranes to soak in this initial acid 
solution for a few days. 

2. After initial soak, discard acid, and rinse membranes with Milli­
Q water several times. Fill vessel with Milli-Q water, and add 
Instra- analyzed nitric acid (J.T. Baker or equivalent) to make 
solution roughly 5% nitric acid. Again, allow the membranes to 
soak in this solution for a few days. . 

n, 
~.} 

i--J 
i 
'1----, 

[J 
)] 

1], 



[] 

[J 

J] 

i] 
)) 

o 
fJ 
:J 

SOP-02-2 

3. Following second soak, rinse membranes with Milli;;.Q water, fill 
vessel with Milli-Q water and add about 2 ml of Ultrex nitric acid 
per 200ml of Milli-Q water. Allow the membranes to soak in 
this solution until operations concerning the membranes are 
imminent. 

Nuclepore, membranes used for preconcentration procedure 

1. In our laboratory, 25mm diameter,O.4JlIIl pore size; Nuclepore 
membranes are used exclusively in the ammoniutn pyrrolidine 
dithiocarbamate (APDC)/cobalt chloride preconcentration step. 
The membranes are cleaned prior to use, following the steps 

, detailed above, and! the nitric acid soaked membranes are simply 
rinsed with Milli"Q water on the day pre concentrations are 
performed. 

NU9leporernembranesused'for suspended particulate weight and metal 
determinations . 

1. Nuclepore membranes (O.4JlIIl pore size, 47 mm diameter) are ""f 

cleaned followingtbe steps above. Subsequent tO'the acid 
soaking of the membranes, the membranes are rinsed several 
times with Milli-Q water, and individual filters are placed in 
acid-cleaned petri dishes. ~'". 

2. Prior to use, petri dishes were soaked in a 5% nitric acid solution,:'':~ 
rinsed with MiHi-Q water and dried in a'larninar flow clean 
bench. 

3. Petri dishes containing the 'wet membranes' are then placed in a 
dessicator to dry. 

4. Subsequent t() drying, weight determinations are made on dry 
'membranes.' In the weighing process, dry membranes are 
removed from, individual petri dishes with plastic forceps, shot 
with an anti- static gun, and placed in a tared polypropylene 
weighing dish that was acid-cleaned in the same fashion as petri 
dishes. 

5. The weight of the membrane is recorded on the petri dish and in a 
log. Petri dishes containing weighed membranes are then placed 
in a covered plastic box for storage. 



SOP-03-1 

Standard Operating Procedure: SQP~03 

Collection and filtration of seawater samples for trace metal analysis 

Contact 

Mr. J.D. Cullen 
University of Rhode Island 
Grad~ate ,School of Oceanography, 
Narragansett, RI 02882 

Principle 

Shipboard collection of seawater samples for trace metal analy~is presents a 
number of difficulties to the analyst in tennsof maintaing the integrity of the 
water collected. There are so many potentials for contaminating water 
samplesa'hoard a ship, thatgreat care must be take~ to, collect and process 
the sample cleanly. Once a seawater sample is collected, all operations 
concerning filtration are carried out in a laminar flow clean bench in an 
effort to ,minimize, contaminant exp0sure. The only materials allowed in a 
clean bench are those that have been acid cleaned. 

Special ApP,\ratusorMaterials'· 

1. Laminar flow, clean bench (portable). 
2. NiskinBottles (Tefloncoatedbottles, with,Teflon end caps and 

accessories, available through General Oceanics) . 
. 3., Nylon metering wheel (available through AGO Environmental) 
4. 200 ft., Spectron line spliced onto 3OOJt., Tene~ line 
5. Plastic coated,J5Jb.ltlushroomanchors(2). 
6. Poly sulfone filtration units (25Oml capacity upper chamber, 

500ml capacity,receiving chamber(Nalgene}, with Teflon 0-

nngs. 
7. Vacuum pump. 
8. Carboy containing Milli-Q water. 
9, Polypropylene buckets withlids(3}. 
10~ Instra-analyzed HCl(J.T. Baker}. 
11. Squirt bottle. 
12. Plastic forceps. 
13. Acid-cleaned, and tared polyethylene bottles (SOP-I). 
14. Pre-tared, pre-cleaned Nuclepore membranes (SOP-2). 
15. Conductivity, temperature and depth probe (Hydrolab CTD). 
16. Salinity bottles (I 25ml capacity polypropylene bottles). 

f,l 
\ ~ 

rJ 
[1 

o 
(1 L 

'\J-I' 
'" 

;] I 

] 



;'t 
, l 

l.J 

Ii] 

'f 

: .... } , . 

; . 

'1.· .. ·.1 
" 

. ~ 'j 

IJ 
;.~} 

t~ 

SOP-03-2 

Water $ ample Collection Procedure. 

1. Spool 300 ft. of Tenex line onto hydro winch suchtllat the line 
covers the metal hydrowire , and lay theSpectron line atop the 
Tenex backing. 

2. ,Attach nylon metering wheel to A-frame or c:iavit,and run the 

3. 

4. 

5. 

6. 

Spectron line through the tackle and affix tWQplastic coated 
mushroom anchors· to the end. of the line. 
On station, deploy CTD to characterize the water column, and 
record in a,daUl,log,tbe temperatureaJJd salinitYiit specified 
depths.(Our CTDwas sIllaUenough that itcould be deployed via 
a side davit by hand}. 
Deploy Niskin Bottle to specific depth, using the metering wheel 
readout asa guide •. At depth send a messenge~ down .the line to 

. trigger the closure of the Niskin sampler. Retrieves~pler. 
Once on deck, open the Nisl,dn Bottle vent viilve and the water 
sample valve. Fill salinity bottle with sampled water after rinsing 
twice. Open a pre-cleaned trace metal bottle (500 ml capacity}, .. ,,,-,;;\,. 
and place bottle in stream of seawater , rinse bottle at least twice, 
and fill bottle. Once filled,cap, label, and place bottle in plastic r;'~\': 
bag to reduce the potential of airborne contaffiinants. affecting the 
sample...·...",. 
Record in sample log the station location, sample.depth, and . 
sample time. 

Seawater Filtration Procedure 

1. In close proximity to the clean bench, three polypropylene 
buckets are set up. One bucket to contain a Milli-Q water bath, 
another to contain a 2%HCI in Milli-Q water bath, and the third 
to act asa liquid waste recepticle. In this area, set up the vacuum 
pump with vacuum tubing running to the clean bench. 

2. . Setupipolysulfone filtration units in the clean bench after rinsing 
the units in the 2% HCI, and Milli-Q water baths. 

3. Place an acid-cleaned, pre-tared Nuclepore membrane (0.4J.Ull 
pore size, 47mm diameter) atop the filter holder, and affix the 
upper chamber. 

4. Rinse filter unit with Milli-Q water, and discard rinse water. 
5. From the seawater sample bottle, pour approximately 20 ml, of 

seawater into the filtration vessel and apply vacuum. 
6. Swirl the filtered seawater collected in the filter flask and discard 

seawater. 



SOP-03-3 . 

7. Reconnect filter flask and introduce sample to filtering chamber. 
8. Once the entire seawater sample has been dispensed Jrom the 

collection bottle, thoroughly rinse the emptied bottle with Milli-Q 
water.; ., . 

9. . After filtration is complete,remove.upperfilter chamber from 
filtration flask, introduce ~ small aliquQt(5,~lO ml), of the 

" filtered Seawaterto the seawatetcoUectiolrbQrtle as'arinse. 
Discard riIise,andfill collection bbttlewithremainirig filtered 
seawater sample~ Cap~ and place· bottle in a plastic bag for 
storage. . 

10: Reconnect tlle tlpperchamoer of the filter unit to the filtration 
flask,ahd rinse membrane with smallaliquots of.Milli-Q water, 
with vacuum on. ~ 

IT. Remove membrane to its·petri dish, labeland'store. 
'12. Break doWn filtration unit,and nnse chambers inidilute Hel bath, 

followed by arlnse in the Milli-Q bath. Retrace steps starting at 
Step 3 for the next'seawatet sample. 

Notes 

Usmg OA Jim: potesize111embranes, we've estabHshetlthe operational 
definitions of the' dissolved and particulate metal fractions. Metals retained 
on the membrane are operationally defined as particulate metal, whereas the 
metals passing through the· membrane 'a.re defined as the dissolved fraction. 

All materials used in the filtration process, including plastic forceps, squirt 
bottles, etc., are acid cleaned prior to use. Once the clean bench is setup, . 
these materhtls are kept inside the bench to reduce the possibility of 
contaminatirig ~em. 

In tennsof acidyfing the dissolved metal samples, ()n short cruises of one to 
two days duration,we prefer to wa.ituntil wetetum to. the 'laboratory before 
opening the dissolved metal bottles to acidify. On cruises of longer duration 
weacidfy the'samples to pH 2, with Ultrex HClin the clean bench. 
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Standard Operating Procedure: SOP-04 

Collectiort and preparation of seep water samples. 

CQntact 

Mr. J.D. Cullen 
University of Rhode Island 
Graduate School of Oceanography 
Narragansett, RI 02882 

Principle 

SOP-04-1 

Seep samples were collected from Seavey Island in an effort to determine 
the concentrations of metal entering Portsmouth Harbor in the vicinity of 
Jamaica Island landfill. Only the dissolved metal component was considered 
for samples collected, and samples were filtered in the field to minimize the 
exchange between dissolved and particulate metal. 

For the purpose of this study, seeps were defmed as moving surface water 
that was draining away from the landfill area. On two occasions, two seeps· 
were identified and sampled, and on the third occasion only one seep was 
identified and sampled. i •• "", •• 

During the sampling of seeps, great care was taken not to disturb surface 
sediments, so as to exclude sediment associated particles from the sample. 

Special Apparatus or Materials 

1. Acid cleaned 250 and 500 ml, polyethylene bottles. 
2. Acid cleaned polypropylene syringes (50 ml capacity). 
3. Teflon tubing with Luer-Iock fittings. 
4. Polypropylene filtration units (Swinex). 
5. Acid cleaned Nuclepore membranes (O.4Jlm pore size, 25 mm 

diameter). 
6. 125 rnl, sample bottles for salinity. measurements. 

Seep Collection.and Preparation Procedure 

1. Dip 125 ml salinity bottle in seep stream, fill, label, and store. 
2. Dip pre-cleaned 500 ml, bottle into seep stream and fill. 
3. From this bottle, draw seep water into pre-cleaned syringe, attach 

filter unit, and express filtrate into an acid cleaned 250 ml 



SOP-04-2 

bottle.Repeat process until about 200,011 of filtered sample is 
collected. 

4. Acidify seep samples to pH2;withUltrex HCI upon return to the 
laboratory . 

5. Follow the APDC-cobalt chloride coprecipitation technique for 
the preconcentration of trace metals from water. 
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SOP..Q5-1 

Standard' Operating Procedure: SOP-o.S 

Post-cruise laboratory preparation of dissolvedandparticlliate metal 
samples; .. . . 

Contact 

Mr. J.D. Cullen 
University of Rhode ISland 
Graduate School of Oceanography 
Narragansett, RI 02882 

Principle' 

Post~cruise preparation of seawater samples involves' the. drying and 
weighing ofparticul~te 'sarnplesand the. acidification of dissolyed metal 
samples. Particulate metal samples sho~ld be placed in a dessic~tor to dry as 
earlyaspossihle following the cruise, Nqtas critical, b.ut at the earliest 
convenience, dissolVed,metal Samples should be weighed for volume of 
water filtered and acidified. .. 

Special Apparatus or Materials 

1 Dessicator with dessicant and aspriator valve. 
2 Aspirator. 
3 Ultrexhydrochlorlc and nitric acids (J.T. Baker). 
4 Analytical Balance (Mettler or.equivalent capable of reading to 

0.01 mg). >. . ' . 

. 5 Plastic weighing boat (acid cleaned and rinsed with Milli .. Q 
water)~ 

6 Plastic forceps. 
7 . Top~loading balance. 
S 5 ml capacity polypropylene vials with. screw cap closure (acid 

cleaned). . . '. . 
9 Pipets, (Finnpipet or equivalent) one pipet capable of delivering 

.. 1-5 ml, llieothercapable of delvering O.050-0.250ml. 
10 ;·Pipettips (acid cleaneq in dilute nitric, and rinsed with Milli-Q 

w~ter). 

Particulate Preparation Procedur« 



SOP-05-2 

1. . Place petri dishes contamihgNuclepore membranes.J}seQ in the 
seawater filtration step into a dessicator. Petri dis.h covers 
should be loosely affixed to bottoHlplates, but not ajar. 

2. Close the dessicator and apply a partial vacuum by using a water 
aspirator. . 

3. Prepare a plastic weighing boat for membrane weight 
determinations, by cleaning the boat in a dilute acid bath, rinsing 
with Milli-Q water, and drying it in a clean bench. 

3. Allow membranes to dry in dessicator for 4-5 days. . 
4. Prior to particulate weight determinations, place acid cleap.ed 

weighing boat on analytical balance and tare. 
5. Remove petri dishes from dessicator and determine individual 

membrane weights by placing membranes into the tared weighing 
boat using plastic forceps. 

6. Calcula~e'particulate weight on each filter by subtrating the . 
membrane tare weight from the filtered sample weight. Record 
weight information in a log. 

7.. F()llowing wefght determinations, place individual·weighed 
. membranes: in acid cleaned'polypropylene'vials and add 4.0ml of 
2N HN03 made up from Ultrex nitric acid and Milli-Qwater. 
Allow particulate samples to soak. in 2N HN03 for 30 days prior 
to trace metal mesurements. 

Dissolved Preparation Procedure 

1. Tared polyethylene bottles containing dissolved metal seawater 
samples are weighed using a top-loading balance .. The empty 
bottle weight is subtracted from the total weight giving the 
weight dithe Water filtered. The weight of water filtered for 
individual samples is combined with the particulate weight data 
to calculate the weight of particulate matter collected per volume 
filtered. This. information is normalized to particulate weight per 
liter (i.e., mg/L). . 

2. Following weight determinations, water samples were acidified 
to pH 2, by adding 0550 inl Ulttex HCI to each 500 ml seawater 
,sample .. Pipet tips used for dispensing HClwerecleaned prior to 
. use by' soaking in a dilute nitric acid folIoed by rinsing with 
Milli-Q water. 
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SOP-06-1 

StandardOpera"ting Procedure:,SOP-06 

Cleanihg>1:heamIn~>niumpyrr()lidine dithiocarbam~te (APDe) and cobalt 
chloride solutions u'~ed in ·theAPDC,.,CoGI2 coprecipitatjon of trace metal 
from seawater samples. ' 

Contact 

Mr. J.D. Cullen 
University of Rhode Island 
Gradua~ ,Schoolof Oceanography' 
Nairagansett;RI!' 02882 

Principle 

APDC and CoCh solutions used in the pre concentration of,dis~()lved metals 
from seawater, are cleaned before use in an effort to minirnlze the ' 
contribution "of tIietals to the sample ,due ,t() reagent addition~. All plastic or 
glassware used (intheeleaningof. these, reagentsareacid:cle~ed by 'soaking .. "" 
in adihfte nitric acid bath. ' ",,' ",,~ 

. ,". 
;;"-"~'! t- > 

Materials fOr APDCl?repsltafibh 

1. Ammonium py~olid\Ile dith,iQcClr:baPtai~(A;eb~,~agent grade). 
2. Methyl iso~butyl,ke~on~I{NIU3K, speqtroscop)' gta4~). ';'''' 
3., Nuclepor~1 membrane (OA~;pore si?:e,,47mrn Qiameter), acid 

'cleaned.' "'\ , ,,",;. c,' 'h, " " 

4. ' '41mmfilttatipnunjt (Mi~Hpore Gorp.),., 
'5." Vacuum pump., ; " ,,' . ",,', .;~, ',' " 
6. Plastic filtration flask and beaker. 
7. Teflon separatory funnel, and 250 ml capacity Teflon bottle. 

APDe Preparatjon ," '. 

1.: . Weigh ollt,5)grams:A,POGjnaCidc'ieaned plastic'bealCer,and 
dissolve in 250 ml Milli-Q water. ' , ' ." ' ';., ,,' , 

\ 2. Assemble flltI1ltion unit using !be acid cleaned"Nuclep()re 
membrane. < '.' '. '; ; 

3. Filter APDC solution (after stirring), through OAJ.Un membrane 
and collect filtrate in an acid washed filtration flask. 

4. Transfer filtered solution from filtration flask to separatory 
funnel. 



SOP-06-2 

5. 

6. 

Extract APDC solution with20n:ll,aliq\lots ofMIBK, 5 tim,es. 
Discarding the MffiK after each extration. '" 
After completing the MIBK eX:traction,,~oUectthe APDC in an 
acid cleariedTeflon bottle, and refrigerate until ijse: ., 

Materials for CoCl2 Preparation 

1. Ultrex HCI (J.T. Baker). 
2. Instra-analyzed HCI (J.T.Baker). 
3. CoClz·6H20 (reagent grade). 
4. Dowex l-X8 resin (100-200 mesQ,chloridefonn). ""'" 
5. Polypropylene or polyethylene column (about lqm~20 cm), 

fitted with stopcock and gauze. 
6. Teflon bottle, 500 ml capacity, acid cleaned. 

1. Weigl1S:.6 gDowex 1"Xi8 'fe~in in·acid cleaned;b¢ruc~r.",AddjO­
'50;ml:of0:1N'HClt0~beaker; swirl the. solution to suspend ,the 
resin and pour the suspension into the column. Qrail). excess 
O:1N HCI, but maintain sufficient volume to cover resin. 

2. Condition column with 10 ml, 9NHGIHnstI;a:~atlalyz~d) 
- 3. PissQlye 0.425 g CoClz·6H20 in 150 ml of 9N HCI (Instra-

;~alyzed); artd app'lyto,c~lumlv, :', :'i,;; ,I' - , , 

., ,4 .. Elute,9phunOwithAOml,4f'l'HCI (Ultrex); 
5. Discard blue/Violet', elutriate~c'ollectrose/pink eluttiatein the 

Teflon bottle (the rose/pi~ ,C!,lutriate volumewiU vary from batch 
to batch, but generallyabdu(8~ 12mlofthhltriateis- collected). 

6. Dilute the rose/pink ~lutIiate to 500 rnl ,with Milli .. Q water . 
. /~--~ ," 

References ' 

Theirs, Williams and Yoc, Anal. Chern., v. 27, 1725 (1955) 
KraussandMoore,JACS, v. 75, 1460(1953) 
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SOP-07-1 

Standard Operating Procedure: SOP-07 

. Precorlcentration of dissolved trace metals from seawater samples using the 
ammonium pyrrolidine dithiocarbamate (APDC)-cobalt chloride 
coprecipitatioIitechnique 

Contact 

Mr. J.D. Cullen 
University of Rhode Island 
Graduhte School of Oceanography 
Narragansett, RI 02882 

Principle 

Cobalt is added to acidified seawater samples followed QY the·~dditionof the 
APDC solution. The added reagents are mixed andmetal.-APDC complexes 
are allowed to (onn for at least a half hour; The complexes areJiltered from 
seaWater samples, using acid cleaned.Nuclepore IIl~mbranes';(OAJ.Un po~."." 
size, 25tnm diameter). Filtered complexes are dissolved in IN HN03 and,,;;. 
analyzed by atomic absorption specttrophotometry. h', 

Special Apparatus and Materials 

1. Acid cleaned; 250ml capacity, polyethylene bottles .. 
2. . Top loading balance .. 
3. Pre~cleaned APDC solution., 
4. Pre-cleaned cobalt solution. 
5. Acid cleaned Nuclepore membranes (0.4J,lm pore size, 25 nun 

diameter) •. · 
6. 
7. 
8. 

9. 
10. 

Polysulfone filtration units (Gelman or equivalent). 
Vacuum pump. , 
Standard Reference Material (NASS-4 seawater reference 
material available through National Research Council, Canada). 
Milli-Q water. 
Pipets (pipet capable of delivering 1-5 ml, and one capable of 
delivering 0.75 J,ll), and acid cleaned pipet tips. 

11. Laminar flow clean bench. 

Preconcentration Procedure 

1. Determine the tare weight of acid cleaned 250 ml 
preconcentration bottles using top loading balance. 



Notes 

SOP-07-2 

2. In clean bench, pour about 250 m! of acidifie,d seawater sample 
in~o the tared container. Rewigh the bottle to determine the 
preconcenttation sample weight Record sample w~igh,t in log 
book. . 

3. Prepare standard reference seawater andblanlcs~pl~,usingc '. 
Milli-Q water, in the same fashion. To the .Milli;.Q water sample 
add 0.75 J.11 Ultrex HCl to bring sample to pH 2. 

4. To each seawater, reference, and blank sample, add 2 ml cobalt 
solution, followed by the addition of 4.0 ml, APD.G~olution, 
mixing sample after each addition. . '. .' 

5. Allow metal-APDC complexes to fOI111 for at l~a~t (l ha1f bour. 
6. Filter each sample, to collect the metal-APDC complex, using 

O.4J.1Illpore size membranes. 
7. Rinse membranes with several small aliquots of Milli-Q. water to 

remove residual salt, and place membrane with metal-APDC 
. complex to an acid 'cleaned polypropylene vi(ll.. .. " 

8. Subsequehtto filtration ofallsamples,'.add. 5tnl ofJN·HN03 
; (Ultrex nitric' and Milli .. Q ·water) to each vialj to dissolve ;lIleta1 .. 
··Ap::Decomplex. F0tlowirtg.tfle addition of acidto .. tQ,~,meta.1-
APDCcomplex, samples are:: ready to~analyzein.about two days. 

The preconcentration factor of samples prepared in the proced~re des~ribed 
is about 50 (Le., 250·mlsample/5·mllN HN03=50)~· Other 
preconcentration factors can be obtained byval'¥ingthe inidaJsample 
volume or the amount of acid added to dissolve the m~tal-AP.DC c()mplex. 

Polypropylerie vials used to receive 'the metal-APDCm~mbranes are pre­
cleaned by soaking the vials in 10% nitric ,followed by rinsing with Mill-Q 
water. " 

References 

Bender and Gagner, J. Mar. Res., v. 34, 327, (1976) 
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SOP-08-1 

Standard Operating Procedure:.SOP-08 

Analysis of dissolved and particulate metal samples using graphite furnace . 
atomic absorption spectrophotometry (OF AAS), and inductively coupled 
plasma atomic emission spectroscopy (ICPAES). 

Contact 

Mr. 1.0. Cullen 
University of Rhode Island 
Graduate School of Oceanography 
Narragansett, RI 02882 

Principle 

Dissolved Cd,'Cu, Ni, and Pb were analyzed afterpreconcentration by 
GFAAS techniques, whereas. Fe, andMn" were analyzed by directly 
injecting seawater into the graphite fUI11ace.For preconcentrated samples, 
standard metal curves were prepared using IN HN03, the same matrix that 
was used to dissolve the metal-APDCcomplex. Directinjection seawater 
standards were prepared by addingFe~and Mn, to NASS-4 seawater 
reference 'material. 

Paiticultate Cd, Cu, Ni, andPb w~re analyzed byGFAAS, and standard 
metal curves were prepared using2N HN03. Particulate AI, Fe, and Mn 
standards were also made up in 2N HN03, but samples were analyzed using 
ICPAES. 

In all instances, sampleconcentrations.were detennined.by comparing 
sample' measurements· to the ·relationship established between standard 
absorbance or emission and standard concentrations. 

Special Apparatus and Materials for GFAAS 

1. Mixed metal standard (available through Perkin E.lmer Corp.). 
2. Individual metal standards (Aldrich Chemical Company). 
3. Perkin Elmer Model 5000 Atomic Absortpion 

Spectrophotometer, equipped with a Model 500 Graphite 
Furnace, AS-40 Autosampler, and PRS-IO printer. 

4. L'Vov platfonns and pyrocoated graphite tubes. 
5. Polystyrene autosampler cups. 
6. Polypropylene vials. 
7. Ultrex nitric acid (J.T. Baker). 

_ •.. _.;:' 
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8. Pipets and acid-cleaned pipet tips. 

Special Apparatus and M~terials for I<;;PAES 

1. Mixed metal standard (available through Perkin Elmer Corp.). 
2. Individual metal standards (Aldrich Chemical Company). 
3. Fisons Model 3410 ICP (emission measurements were made 

subsequent to setting the instrument to the operating parameters 
recommended by the manufacturer). 

4. Ultrex nitric acid (J.T. Baker). , 
5. Pipets, and acid cleaned pipet tips. 

Analytical Protocols for OF AAS 

1. Daily standard curve solutions were prepared by diluting the 
mix~d metal standard with IN HN03. Additionally; a~i1y 
check standard was prepared separately, using; a single elem,ent 

..• standard solution ... ·Thec6ncentriliionof the check starldard was 
, 'preparedt<?approximate'the mid~point of the standard curve. 

CheCk silindardsolutiofls were analyzed throughout the' analytical 
run, and the run was considered acceptable if the check sample 
fell within + 15% of the expected value. Also analyzed 
tlu;oughout the analytical run were IN or 2N HN03 blank 
soilitiorls, which were llsedtochecK the analytical baseline for 
dissolved and particulate metals"respectively. 

2. ' Instrument settings of the Perkin Elmer 5000 used for the' 
measurement of dissolved and particulate elements are provided 
below. Iollie few cases where the sampleabsorbances fell 
outside the normal operati11g range, the sample was either diluted, 
or a new operating range was deVeloped by either adjusting the 
gas flow during atomization, or extending the range of the 
standard curve. 

3. All absorbance data was logged in either the dissolved ot 
particulate OF AAS Log. 
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OF AAS Settin~s for Dissolved and Particulate Metal 

CadmiUm 
Dissolved and Particulate 
Monochrometer settings as specified in Perkin Elmer operating manual 
Autosampler Settings: 15J.Ll Sample injection, 10JlllN HN03 Alt. Volume 
L'V ov Platform, Peak. Area Recorded 

Furnace Settings: 
Step Dry-1 Dry-2 01)'-3 

Temp,OC 110 13.0 15.0 
Ramp, sec ,3 15 7 
Hold, sec 2.0 5 5 
* Argon flow at .0 ml/min during atomization 

Copper 
Dissolved and Particulate 

Cpai' 
25.0 
7 
3.0 

Atom* 
19.0.0 

.0 
5 

Bum 
2600 

3 
3 

Monochrometer settings as specified in Perkin Ehner operating manual, 
Autosampler Settings: 20J.11 Sample injection, 10J.111N HN03 Alt. VollJ.me 
L'V ov Platfornl, Peak Height Recorded . 

Furnace Settings: 
Step Dry:' 1 Dry-2 Dry-3 

Temp,oC 110 140 160 
Ramp, sec 3 12 10 
Hold, sec 25 8 2 
* Argon .flow at 5.0 mVmin during atomization 

Nicker' .. 

Char 
95.0 
1.0 
25 

Atom * 
26.0.0 

.0 
6 

Diss()lved and Particulate . 
Monochrometer settings as specified in Perkin Elmer operating manual 
Autosampler Settings: 25J.11 Sample injection, 7J.111N HN03 Alt. Volume 
L'V ov Platform, Peak Area Recorded 

Furnace Settings: 
Step Dry-1 Dry-2 Dry-3 Char 

Temp,oC 120 140 160 1100 
Ramp, sec 3 12 1.0 H) 
Hold, sec 17 8 2 25 
* Argon flow at 5.0 mVmin aduring atomization 

Atom* 
2600 

.0 
6 

Bum 
2700 

1 
j 
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Lead 
Dissolved and Particulate 
Monochrometer settings as specified in Perkin Elmer operating manual 
Autosampler Settings: 25J..lI Sample injection 
L'Vov Platfonn, Peak. Area Recorded 

Furnace Settings: 
Step Dry-1 Dry-2 Dry-3 

Temp,OC 120 140 160 
Ramp~ sec 3 10 8 ' 
Hold, sec 25 10 2 
* Argon flow at 0 ml/min aduring atomization 

, Manganese 
Dissolved only 

Char 
500 
10 
30 

Atom * 
1900 
o 
6 

Burn 
2600 

3 
3 

Monochrometer settings as specified in Perkin Elmer operating manual '. 
Autosampler Settings: 10J..lI Sample injection, 10J.!llN HN03 Alt. Volume 
L'Vov Platform, Peak Area·Recorded 

Furnace Settings: 
Step Dry-1 Dry~2 Dry-3 Char 

TeIIlP,OC 120 140 160 1000 
Rapip, sec 3 12 8 8 
Hold, sec . 25 4 2. 25 
* Argon flow at 50 mUmin aduring atomization· 

Iron 
Dissolved only 

Atom* 
2400 
o 
5 

BUm 
2600 

1 
2 

Monochrometer settings as specified in Perkin Elmer operating manual 
Autosampler Settings: ,15J..lISample injection, 10J.111N HN03 Alt. Volume 
Pyrocoated tube, Peak. Area Recorded ' 

Furnace Settings: 
Step Dry-I Dry-2 Dry-3 

Temp,oC 120 140 160 
R~p, sec 3 8 6 
Hold, sec 25 - 6 6 
* Argon flow at 0 mUmin aduring atomization 

Char 
1200 

10 
20 

Atom* 
2400 
o 
5 

Bum 
2600 

1 
3 
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Anal~ical Protocols for ICPAES 

1. As a first step, particulate samples measured by ICPAESwere 
diluted by a factor of 2 with 2N HN03, due to the small volume 
of sample remaining for the detennination of AI, Fe, and Mn. 
Thus a total of 4 ml, was available for the measurement of these 
elements. 

2. Standard curves were prepared to encompass the expected, range 
of particulate concentrations. 

3. The analytical lines were selected, and theintensitie& Qfthe 
analytical lines were calibrated with standard metal solutions. 

4. Two or three emission measurements were made for each 
element at each analytical line, and the average of those readings 
were used to calculate the concentration of AI, Fe, :and Mn in 

, solution. 
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Standard Operating Procedure: SOP-09 

Preparation and neutron activation analysis analysis of marine tissue and 
sediment samples. 

Contact 

Mr. J.D. Cullen 
UniversitY of Rhode Island 
Graduate School of Oceanography . 
Narragarisett,RI02:882 . 

Principle 

Marine tissue and sedimentsample~~ere prepared for nel.ltron·activation 
analysis by pelleting the material to be analyzed to conform to specified 
irradiation and counting geometries. Pelleted samples wereinttoduced via 
pneumatic tube to the 2 MW nuclear research reactor at the Rhode Island 
Nuclear Science Center, which has a neutron flux of 4x1012 
neutrons/cm2/second. Two irradiation schemes were used to quantify the 
elements associated with each sample. For the short irradiation scheme, 
samples were introduced to the neutron flux for -60 s, and after a short 
cooling period, they were counted on GeLi detectors to obtain the spectra 
produced bY'elements emitting gamma radiation. For the long irrdiation 
scheme, samples were irradiated for 2 days, and after a longer cooling 
period,the samples were counted and gamma-ray spectra obtained. A peak 
analysis was performed on the acquired data, and using algorithms and 
proprietary programs developed by our laboratory, the total metal content of 
the sample was determined. The elemental content of each sample is 
divided by the weight of sample to establish elemental concentrations. 

Materials and Special Ap.paratus 

1. Plastic spatulas. 
2. Blender with plastic blending bowls, equipped with a specially 

constructed plastic cutting blade. 
3. High density polyethylene bottles. 
4. Drying oven. 
5. Hydraulic pellet press, equipped with titanium tipped press parts 

and plastic sleeve. 
6. Whatman No. 41 filters (8" x lO"), cut into quarter portions. 
7. Analytical balance. . . 
8. Acid cleaned pop-top polypropylene vials. 
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9 .. StaQdard R~ferenceMaterials(SRM 1566a, Oyster Tissue, 
available mrough the U.S. National Institute of Standards and 

.. Technology, and sediment SRMMESS-1, available through the 
. National Research Council, Canada). 

10. GeLi detectors. 
11. 2,MW Research,.Re'actor (irradiations were performed and 

samples counted at the Rhode TslandNuclear Science Center). 
12. . Micro-VAX computer station for garruna acquisition and data 

reduction. 

Procequre for the Preparation. of Tissue Samples for Activation Analysis 

Marine tissue samples were prepared for analysis using trace metal clean 
techniques. As a firststep, frozen tissue samples of mussels frortteach . 
station were, shrieked from their shells using plastic spatula, and the whole 
tissue plus body fluids were plac~din a tared, acid-cleaned plastic blending 
bowt . The sample was re-wighed to determine the wet weight of the sample. 
An acid~cleaned,all plastic cutting blade was inserted, aild the tissues were 
homogenized using a blender. Subsequent to homogenizing the sample;\:!;;;f;; 
homogenates were dispensed into pre-weighed, acid-cleaned high-density:,< 
polyethylene bottles, which were then placed in an oven to dry. Following 
the drying step, samples were re-weighed to determine dry weight. 

Whole dry tissue samples were crushed to powder using a hydraulic press" 
and about 0.25 g of each powdered sample was weighed onto a one-quarter 
portion of a Whatman No. 41 Filter. The filter containing the sample was 
folded in a clean bench, and pressed into a pellet using a titanium tipped 
pellet press with a plastic sleeve. The pelleted sample was placed in an acid 
cleaned irradiation vial to await irradiation. An Oyster Tissue SRM (SRM 
1566a) was weighed and pelleted in the same manner as other dried tissue 
samples. 

Pelleted tissue and SRM samples were irradiated using the short irradiation 
and counting scheme. In this procedure, samples are exposed to the neutron 
flux for one minute, retrieved, transferred to a counting vial, placed on a 
GeLi detector, and counted for 500 seconds. The resulting gamma-ray 
spectra are saved for each sample. Following irradiations, peak analyses are 
performed for the individual spectra, and the raw-peak data are transformed 
to elemental weights of specific elements. The elemental content of each 
sample is transferred to a spreadsheet, where the concentration of elements 
are calculated using the dry sample weight. 
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Following short irradililtion~, samples were ~llow~d to cool for.two weeks 
before wrapping each sample in ahnninum foil, andpac;kagmgthe sample in 
an irradiation vessel (rabbit) for the long ilTlildiation procedure. For long 
irradiations, rabbits containing tisssue samples were exposed toa neutron 
flux for up to 20 hours. Following the irradiation, samples were cooled for 
ten days before the cpunting. In a manner analogous to theprocedu~s used 
for the ,short irradiations, gamma spectrlil were sayed, a pe(i}csearch was 
perfonned"and the toWeleIl'l~ntalcontent oftl].~.sampl~ was·detennined. 
Elemental data were tranferred to a spreadsheet, where they were converted 
to concentrations using dry tissue weight. . 

Pr0gedure for the Preparation of Sediment Samples for Activation Atralysis 

Sediment SRM, MESS-l, Samples were p~ijet~d and irradiated using the 
same scheme as tissue samples. Long irradit!O,nand coupting schemes 
followed the short irradililtion scheme~ However, Qwing to the high 
concentrations of trace elements associated with marine sedirnents,.only 
about 60 mg of drysedirnentweightwere used-in thesedetetminatibns. 
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CrUiSe No.-StatiGrtNo. 
1-01 
1~01 

I~01 ' , 

1'-01 
1·01' 
1.01 
1~02 
1"02 

" 

1-02 
1-02 
1-02 
1-02 , 

1·03 
" 

, 1.,03 
" 1-03 
, 1-03 

1-03 
1-03 
1-04 
1-04 
1-04 
1-04 
1-04 
1-04 
1-05 
1-06 
1-07 
1-07 
1-07 
1-07 
1-07 
1-07 
1-07 
1-08 
1-09 
1-10 
1-10 
1-10 
1-10 
1-10 
1-11 
\-12 
1-13 
\-13 

Oruise1-0TD 

Latitude Longitude 
' DD.MM.SS, ,,:OD.MM$S 

43:03.59 70A2.26 
43.03.59 " 70;4:2·,26 

·.43.03.59 70A!2.26 
43.03.59 ' 70.42.26 
43.03.59 70.42;26 
43.03.59 ·70:42.26 
43.04.06 70,.4~, 11 

, 43.04.,06 70.42.11 
. 43.04.06 70:4,2.11 
43.04.06 70.42.11 
43.04.06 70.42.11 
43.0'4.06 70.42.11 
43.04,.11 70.42;00 
43.0.4,.11 70.42.00 

,43:04.11 70.42.00 
43.04.11 " 70:42.00 ' 
43.04.11 70.42.00 
43.04.11 70042.00 
43.04.24 70.42.44 
43.04.24 70.42:44 
43.04.24 70.42.44 
43.04.24 70.42.44 
43.04.24 70:42.44 
43.04.24 70.42.44 

43.04.26 70.43.26 
43.04.26 70.43.26 
43.04.26 70.43.26 
43.04.26 70.43.26 
43.04.26 70.43.26 
43.04.26 70.43.26 
43.04.26 70.43.26 

43.04.56 70.43.31 
43.04.56 70.43.31 
43.04.56 70.43.31 
43.04.56 70.43.31 
43.04.56 70.43.31 

43.04:43 70.43.33 
43.04.43 70.43.33 

Page 1 

Depth remp Salinity 
Meters Oelcius 0/0.0 

1 13.03 31.7 
2 13.06 <H.7 

. 3 . 12.98 31.7 ; 
5 12.96 31.6 

.. 
7 12.89 3t:6 

10 12.83 28,9· 
1 14.05 31.4, 
2 14.15 31.6 . 
3 13.91 31.8' 
5 13.62 31.9 
7 13.28 31.8 

10 12.51 31.3 
1 14.38 31.5, 
2 14.40 31.6 
3 14.12 3t.6 
5 14.09 31.5, 
7 14.04 31;6 

10 14.05 31 .• 7 
1 13.77 31.5 
2 13.85 31.6 
4 13.86 31.5 
7 13.30 31.7 

10 13.08 31.7 
15 12.69 ' 31.5 

No oro Data 
No oro Data 

1 12.23 32.1 
2 11.94 32.2 
4 10.88 32.1 
6 10.81 31.9 
8 10.76 31.9 

10 11.04 32.2 
12 10.81 32.1 

No oro Data 
No OTD Data 

1 12.95 31.8 
2 12.80 31.5 
3 12.68 31.4 
5 12.55 31.4 
6 12.52 31.5 

No oro Data 
No oro Data 

1 13.27 31.4 
2 13.17 31.5 



Cruise1-CTD 

- -

Latitude 
. -

Longitud~ { . 
eruise No.-Station No., DD.MM.SS _DCtMM.SS .-

1.-1.3 43.04.43 70.'43:33 
(' 

1-13 43.04.43 
>, 

7'0:'4'3.33. , 

1-1.3 ,- 43.04.43 70.4'3.33 
1-14 

.... 
43.04.34 70.43~37 

1-14 c' 43.04.34 10.43.37 
1-14 43.04.34 70.43.37 
1-14. 43.04.34 70.43'.37 

:. ,-

1-14 43.04.34 70.~3.37 
1·14 43.04.34 70.43.37 
l~t5 

1-16 ._. . 
1-17 -
1-1.8 -

1-19 . -" :: 

'1-20 
1-21 .. '. 

Page 2 

i_Depth . te.!11P.-
Meters Ceicills 
. 3 12.87 

5 '12:73 
9 12.28 

- .- 1 12.87 
2 12:63 

:\ - 5 11.75 
10 11".22 

.15 11.23 
. 

20 11.07 
No CTD Data 
No CTD Data 
NO CTD Data 
No CTD Data 
NoCTD Data 
No CTD Data 
No CTD Data 

.···SaJinity , 
0100 

; 

31 •. 5 
31 :.5 
31.5' 
31.~ 

31.8, 
31.9 
31.9 
31'.9 
31.9 

- . 
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Cruise2-CTD 

u , .. Latitude l,ongitude Depth Temp Salinity 

[J Cruise Nc.-Statio.n No.. DDMM.ss . Db11M.$S Meter:s Celci.us 0.10.0. 

11-01 43.04.·25 70.43.19 2 9.43 32.0 
11';01 43.04.25 70:43,.19 5 9.42 32.0 

n 11-01 . 43.04.25 70.4::3:19 10 9.42 32.0 
11-01 43.04.25 70.~3.19 . 15 9.43 32.0 
11·02 : ' 43.04,38 .. 70.43.18 1.5 9.47 32.0 

[1 Ir~02 43.04.38 70.43.18 3 9.45 32.1 
Ib02 43.04.38 " 70.43.18 5.3 9.46 32.1 

. II~b3 43.04.53 70.43.14 1 9.46 32.0 

J 11-03 43.04.53 70.,43.14 4 9.42 32.1 
11-03 43.04.53 70.~3.14 7 9.42 3~,.!1 

" 

11-03 43.04.53 .70.43.14 9 9.42 32.1 

!l I", 

il"04 43.04.56 70 •. 43.31 1 9.48 ····31.,9 

11-04 43.04.56 70.43.31 2 9.48 32.0 
11"04 43.04.56 70.43.31 5 9.56 32.0 

i
J 

11-04 43.04.56 7;.0.43.31 7 9.56 32.0 
1I~04 ' : 43.04.56 70.43.31 9 9.56 32.0 , 
11-05 ',' 43.05.03 ,70.43.58 1 9.58 32.1 

;,'1 11-05 43.05.03 70,43.58 4 9.57 ":'32.1 
rl:'05 43.05.03 ·10,43.58 5.5 9:55 3~.O 
1l~06 43.04.42 : 70.43.33 1 10.15 31'.5 

, 
1 \ 

11-06 43.04.42 70.43.33 : 3 9.84 ,3:1.7 
11-06 43.04.42 10,43.33 5 9.68 31.9 
11-06 43.04.42 70;43.33 7 9.66 32.0 

:J 11~06 43.04.42 : 1'0.43.33 9 9.64 aa.o 
11"07 43.04.25 70.43.39 \ 1 9.46 32.1 
11~07 43.04.25 70.43.39 4 9.44 3.1 

fJ 11-07 43.0.4.25 70.4'3.39 . 7 9.44 32.2 
11-07 43.04.25 70.43.39 10 9.46 

. , 
32.1 

. 11-07 . 43.04.25 70.43~39 15 9.46 32.1 
Ij I: 
! 

11-07 43.04.25: • . 70.43.39,. 17 9.47 32.3 
11-08 43.04.34 70~43.38 " 1 9.53 

' ,~ 

32.1 
" 

(] 
H-08 43.04.34 7Q.43:38 5 9.52 32.1 

· 1,1-08 43.04.34 70;43.38. 10 9,49 ·32.1 
lJ-08 . 43.04.34L 70.43.38 15 9.48 

.: 

3~.1 

U 
11-0,9 

' , 

70.4.:[23 43.04 .. 22 1 9.47 32.1 
U-09 ./ 43.04 .. 22 70;44.23 5 9.50 3;2.1 

; 11-09 43.04 .. 22 70.44.23 10 9.50 32.1 

iJ j. , 

11-09 .' 
43.04 .. 22 10.44.23 15 9.53 3,2.0 

1I~09 43.04 .. 22 70:44.23 20 9.50 3,2.1 
II-tO' 43.04.29, . , 70:.44.19 Nc.CTD Data ;,-

U 
1J-11 43.04.43 70.45.05 1 9.96 a1.9 
1,1-11 ! 43.04.43 70.45.05 ''';' 3 9.79 31.9 
11-11 

, 
43 .. 04.43, 70,45.05 7 9.48 32.1 

fJ 11-11 " . 43.04.43 .10 . .45.05 10 9046 32.2 

! 'J Page 1 



Cruise2-CTD 

, 

Latitude Longitude 
Cruise No.-Station No. DDMM.SS DD,MM.5S 
11·12 43.04.49 .. ' ' 70.44.53 '" 

11-12 43.04.49 to.44.~3 
-. " 

11-12 43.04.49 70.44:53 '." 

Ib12 43.04.49 70.44.53 
1I~12 43.04.49 70.44:53 
11-13 43.04.5.6 70.44.47 
ik13 43.04.56 70.44.47 
lI~f3 ... 43.04.56 70.44.47 
11-13 43.04.56 

.. ' 
7Q.'44A7 

'11-13 ' 43.04.56 70.44.47 
11-.14 43.04.51 70.45.,32, 
11-14 43.04.51 70~45.32 
11-14 43.04.51 70.45.32 
11:-14 43.04.51 70As.32 
1I~14 43.04.51 70.45.32 
11-15 43.05.01 70.45.25 
Ih15 43.05.01 70.45.25 
11':15 43.05.01 70'.45.25. 
11-15 43.05.01 ' 70::45.25 
Ik16 43.04.26 70,43.26 
11-16 43.04.26 7-0.43.26 
1I~16 43.04.26 70,43.26 
H~17 43.04.37 70.i.43.17 ' 
11-17 43.04.37 70';43.17 
1\-17 43.04.37 70;43.17 
11-17 43.04.37 70.43.17 
IH8 43.04.53 70'.44.16 . 
1I~18 43.0'4.53 70.'44.16 
11-18 43.04.53 . 70.44.16 
11.-18 ,. 

" 
43.04.53 . 70 .. 44 .. 1.6 

1\-19 
.-

43.04.56 ' 70.43.41 
1\-19 43.04.56- 70.43.4L 
11-19 43.04.56 70:43.41 
11-20 

. ., .. 
70.43.34 43.04.43., ~ 

11-20 
. ,. 

43.04.4.3 70.43.34 
1\-20 43.04.43 70.43.3.4 
1\-21 ,43.04.34 70.43.36,' 
11-21 43.04.34 70.43.36 . 
1\-21 43.04.34 70',.43.36 
11-21 43:04.34 ' 70~43.3,6' 
11-22 " 43.04.43,' '10.45.05 
11-22 

'" 

43.04.43 70.45.05 . .'. ' 

11·22 43.04.43 70.45.05 .. : ' . 

11-22 43.04.43 70.45.05 

Page 2 

Depth Temp 
Meter$ Cel9ius 

1 9:64 
3 9.56 
5 9.52 
8 9.48 

10 9.48 
1 9.77 

I . 3 9.71 
5 9.70 
7 9:65 

10 9.60 
1 9.53 
4 9.54 
8 9.56 

12 9.56 
, 15 9.58 

1 9.71 
4 9.65 
8 9.59 

12 9.56 
1 9.46 
5 9.48 

13 9.52 

" 1 9.41 
3 9.41 
5 {L37 
7 9.35 
1 9.29 

, 3 9.33 
. ... 5 9.33 

8 9.35 
1 9.33 
3 9.36 

.. i 6 9.36 
c . 1 9.38 

4 9.41 
7 9.33 
1 9.74 
5 9.78 

10 9.77 
14 9.72 

1 9.96 
3 9.97 
5 9.99 
8 10.00 

Salinity 
01:00 

32.0 
3.2.0 
~2.1 
32.1 
32.2 
32.1 
31.9 
32.0 
31.9 
32.0 
32.1 

,>32.1 
32.1 
32.1 
32.0 
3~LO 
32.0 
32.0 
32.1 
32.0 
31.9 

,31.9 
31.8 
31.8 
31.9 

-.31.8 
32.1 
32.0 

.3:2.0 
··32.0 

31.9 
, 32.0 

32.0 
.32.0 
,32.0 
;32.1 
31.3 
31.2 
31.5 
31.5 
31.0 
3.0.9 
31.0 
31.0 
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Cruise No.-Station No. 
11-23 
11-23 
11-23 
11-24 
11-24 

'. 

11-24 

""24 
11-25 
11-25 
11-25 
11-26 
11-26 
11-26 " 

Latitude 
DD.MM.8S 

43.04.56 
43.04.56 
43.04.56 
43.07.59 
43.07.59 
43.07.59 
43.07.59 
43.07.11 
43.07.11 
43.07.11 
43.06.24 
43.06.24 . 

43.06.24 

Cruise2-CTD 

Lon~tude D~th Temp . Salinity 
DD.MM,ss Meters Celcius ·0/00 

70.44.48 1 9.83 30:9 
70.44.48 3 9.83 31.2 
70.44.48, 5 9.80 31.2 
70.4,9.49 1 10.23 25.0 
70.49.49 3 10.16 28.5 
70.49.49 5 10.12 29.5 
70.49.49 6 10.12 29.6 
70;50.18 1 10.26 30~0 
70.50 .. 18 5 10.27, 30.0 
70.50.18 10 10.28 30.1 
70.4.7.33 1 10.13 30.6 
70.47.33 5 10.12 30.7 
70.47.33 10 10.12 . 30.7 
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Cruise3-CTD 

. Latitt;lde Longitude 
Cruise No.-Station No. OpMM;SS DD~M.SS 
111-01 43.04.26 70.43.23 
111-01 43'.0'4.26 70.43.23 
111-01 43;04;26' 70.43.23 ' 

1II-01~ 43:0,4.26 70.43.23 .. 
111-01 43~04.26 70.'4'3.23 

111"02 43~04:41 70.43.19 
111-02 . 43.04:41 70.43.19 
111-02 43.04.41 70.43.19 
111-02 . 43.04.41 70.43.19 
111-03 43.04.52 70:43.15 
111-03 43.04.52 70.43.15 
111-03 43.0~.52 70.43.15 
111-04 

. 

43.04~56 70.43.30 
111-04 43.04.56 70.43.30 
111-04 43.04.56 70:43.30 
111-05 43.05.03 70.43.59 
111-05 43.05.03 70.43.59 
111-05 ··43.05.03 .. 70.43.59 
111-06 43.04.42 70.43.32 
111-06 .' 43.04.42 70.43.32 
111-06 43.04.42 70.43.32 
111-06 43.04.42 70.43.32 
111-07 43.04.34 70.43.36 
111-07 43.04.34 70.43.36 
111-07 43.04.34 70.43.36 . 
111-07 43.04.34 70:43.36 
111-08 43.04.22 70.44.20 
111-08 43.04.22 70.44.20 
111-08 43.04.22 70.44.20 
111-09 43.04.29 70.44; 15 
111-09 43.04.29 70.44.15 
111-09 43.04.29 70.44.15 
111-10 43.04.35 70.44.32 
111-10 43.04.35 . 70.44.32 
111-10 43.04.35 70.44.32 
111-11 43.04.43 70.44.19 
111-11 

.' 

43.04.43 70.44.19 
111-11 43.04.43 70.44.19 
111-12 43.04.42 70.45.02 
111-12 43.04.4Z 70.45.02 
111-12 43.04.42 70.45.02 
111-13 43.04.49 70.44.47 
111-13 43.04.49 70.44.47 
111-13 43.04.49 70.44.47 
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Depth Temp 
Meters Celcius 

. 1 8.05 
4 8.03 
7 8.0f 

10 8.01 
. 13 8.01 

1 8.08 
4 8.05 
7 8.03 

10 8j)2 
1 8.11 
3 8.10 
5 8.07 
1 - 8.07 
3 8.06 
5 8.04 
1 8.16 
3 8.14 
6 8.11 
1 8.21 
4 8.10 
7 8.08. 

10 8.07 
1 8.21 
5 8.15 

10 8.11 
1 2 8.10 

1 8.20 
10 8.11 
16 8.06 

1 8.02 
5 8.01 

10 8.01 
1 8.11 
5 8.10 

1 2 8.07 
1 8.12 
8 8.11 

15 8.07 
'1 8.14 
5 8.10 

10 8.08 
1 8.06 
5 8.07 

12 8.06 

Salinity 
0/00 

31.9 
32.0 
32.3 
32.3 
30.3 
32.1 
32.2 
32.2 

, 32.2 
31.8 
31.9 
32.1 
31.9 
32.1 
32.1 
31.8 
31.8 
31.9 
32.0 
31.8 
32.0 
32.1 
31.9 
31.9 
32.0 
32.0 
31.6 
31.9 
32.0 
32.0 
32.0 
32.1 
31.9 
32.0 
32.0 
31.9 
32.0 
32.0 
31.6 
31.7 
31.8 
31.7 
31.7 
31.8 

n· 
~l 

o 

".-·1 
. ~ :-

I 
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Cruise NO.-Station No. 
111-14 
111-14 
111-14 
111-15 
111-16 
111-16 
111-16 
111-17 
111-17 
111-17 
111-18 
111-18 
111-19 
111-19 
111-19 
111-20 
111-20 
111-20 
111-21 
111-21 
111-21 
111-22 
111-22 
111-23 
111-23 
11I~23 

111-24 
111-24 
111-24 
111-25 
111-25 
111-25 

Cruise3-CTD 

Latitude Longitude Depth 
DDMM.SS DDMM.SS Meters 

43.04.54 70.44.48 
43.04.54 70.44.48 
43.04.54 70.44.48 
43.05.02 . 70.44.40 
43.04.34 70.43.37 
43.04.34 70.43.31 
43.04.34 70.43;37 . 
43.04.43 70.43.33 
43.04.43 70.43.33 
43.04.43 70.43.33 
43.04.56 70.43.31 
43.04.56 70.43.31 
43.04.51 70.44.53 
43.04.51 70.44.53 
43.04.51 70.44.53 
43.06.02 70.47.01 
43.06.02 70.47.01 
43.06.02 70.47.01 
43.09.18 70.49.54 
43.09.18 70.49.54 
43.09.18 70.49.54 
43.10.32 70.49.30 
43.10.32 70.49.30 
43.07.13 70.50.05 
43.07.13 70.50.05 
43.07.13 70.50.05 
43.06.57 70.51.32 
43.06.57 70.51.32 
43.06.57 70.51.32 
43.05.03 70.51.39 
43.05.03 70.51.39 
43.05.03 70.51.39 

Page 2 

Temp Salini~ 
Celcius 0/00 

1 8.05 31.8 
5 8.05 31.8 

8.5 8.01 32.0 
2 8.02 32.0 
1 7.69 30.9 
5 7.71 31.0 

10 7.71 31.1 
1 7.57 31.4 
4 7.71 31.9 
8 7.74 32.1 
1 7.69 31.5 

2.5 7.69 31.6 
1 7.81 30.5 
5 7.81 30.5 

10 7.81 30.4 
1 8.17 29.8 
4 8.06 29.9 
8 8.01 29.9 
1 7.26' ,., , 

25.4 
., 

3 7.33 
., 

25.8 . i'<· 
!.', 

4.3 7.35 26.1 
1 6.96 19.9 

2.5 6.95 .~~ .~"~ 19.9 
1 7.83 

., 
29.2 

5 7.82 
., 

29.3 
9 7.81 29.3 
1 7.71 28.8 
4 7.74 29.0 

7.5 7.75 29.1 
1 7.60 28.2 
3 7.58 28.3 
5 7.58 28.2 
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Table 1.'" Method Detection Limits for DisSolved Metals 

.-., 

v. 95'0118 ,,' 

, 
NASS4SRM 

.,., 

iCoPPer Nidkel Cadmium. L.ead Iron 
UnsPiked Seawater ug/L ugll:'~ ug/L: " ug/L ug/L 

:, 

NASS-4-1 ,.f 0;2'01 '0.216 0.'016 CJ)'08 ED 
NAS5-4-2 0;2'07· '0.22'0 C.iC16 0,:'0'09 ED 
NASS-4-3, 

.. 
'0,.211 

, 
(L232 0:'011 ,0.'015 ED 

NASS-4-4 '0:227 I '0.232 ''0.'016 .0;'0'09 ED 
NASS-4-5 0;'21'0 '0.235 '0.'016 OlCC8 ED 
NA$$-4-6", Q.2CB '0.24'0 ,'0.'01,6 0.'0'07 ED 
NASS4-7 '0.213 " '0.233 '0:'017 '0.'0'07, .. ED 
NASS-4-8 '0;212 I ' ''0.232 '0.'015 '0;'0'07 JD 

. Unspiked AVtlrag!! '0.211 ' '0.23'0.· '0.'016 '0.'0'09 ED 
Unsplked Stcf Dev "'0:'0'07 '0.'0'08 '0.'0'01 '0;'0'03 ED 

" Expected NASS·4 '0.228 '0.228 ' '0.'016 '0.'013 '0.1'05 
Std Dtlv. '0.'011 '0.'0'09 '0.'0'03 '0.'0'05 '0.'016 

NASS4SPK 
Spiked Seawat~r 

NASS-4-1A '0.644 '0.664 C~ 115 '0.4'0,9 2.'02 
NASS-4-2A '0.652 '0.659 ", '0.114 '0'.398. 2.'02 
NASS-4-3A " 0.611 '0.616 '0.11 '0 '0.393 2.23 
NASS-4-4A ," '0.621 '0.612 '0.1'07 0~3B1 2.34 
NASs-4-5A 0.627 '0.624 '0.11 '0 '0.394 2.'02 
NASS-4-6A 0'.,623 I '0.615 '0.112 '0.416 2.'02 
NASS-4-iA '0.598 '0.594 '0.1'05 '0.397 1.6'0 
NASS-4-BA '0.6'0'0 '0.621 '0.1'05 '0.389 2.13 

" 

. Spiked Average '0.622 '0.626 '0.11'0 '0.397 2.'05 
Spiked Std Dev '0.'019 '0.'024 '0.004 '0.'011 '0.22 

, , 

Spike Level; ug/L '0.4'0'0' 0.4'0'0 0.1'0'0 '0.4'0'0 2.'0'0 
% Spike RliIOOvery " 1 '02.7 98.9 93.6 97.1 1'02.4 

Dissolved MD~ ug/L '0.'058 '0.'072 '0.'012 '0.'033 '0.65 

_ Dissolved Loa. ug/L . '0.192 '0.239 '0.'038 '0.11 '0 2.11 
" 

BD refers to Below Detection 

Man~ese 
ug/L ,', ' 

'0.44 
C.44J 
'0:55 
'0.55,' 
'0.44 
'0:60 
'0;71 
'0.66 

. '-' 0.55 
,'0.10 

'0.38 
'0.'02 

'" 

2.41 
2.,27 
2;53 : 
2.53 
2;59 
2.59 
2.59 
2.66 

2,53 
'0.12 

2.'0'0 
97.'0 

'0.36 
" 

1.19 



Table. 2. Method Det~ption Lirnitsfor Partlculate Met~1s 

950118 " v. 
-

MESS-l CDPJ*' Nl<:\<eI ...• . Cadmiuro •.. l.e$d' ' Aluminum 
Unsplked Sediment l.Ia/a· . ug/a ug/g' , Ug/g' mala 

1 
.""-. 

MESS-1300·1 19:16 
... 

19.19 
, 

0.52 24.28 12.31 :: .,'. 

MESS-l 3019.2 ;. .19:16 " 1/:1.70 0.45 . ..24'.28 1-2.20 
MESS-l 300"3 -19.16 ."19.68 0.58 23;44 12.03 
MESS-1300:-4 .19.16 19.68 0;451' 24.00 12.11 
MESS-l 3QIi)-5 1S.57 19:19 a.52 2':3;72 12.31 
MESS-1300,-6', 18.57 20:17 0.52 23;44 12,16 
MESS-130D-7 ' H~.16 19.19 0.58 23:72 12.23 
MESS-l 300.-'8 19.16 19;68 0.45 ' 2:4:00 . 12.20 
MESS-1.30D-9 18.57 19:68 0.521; 24.00 

i', ;i " ". 

Unsplked AIl.rage, UQlg,or mg/g '18.96 i 19.46 0.51 23.88 12.19 
Unsplked StelDev 0.30 i 0.43 0.05 0.32 0.09 

O"J , .. ' 

I' 

MESS-l 
Spiked Sediment 

MESS-l 3PD~lA 63:65 63.54 12;40 '. 68:17 Ht91 
MESS-l 3OD-2A 62.45 63.06 12.27 .. 69;22 16.58 
MESS-l 3O:O-~A 63.65 64.52 11.89 67.82 . 16.87 
MESS-l 3Ob-~ 63.05 6.5.00 .. ·,12.40 ,~ < 67;47 16;81 
MESS-l 3Q.O-SA 63.05 ,62.08 11.89 67:47 16.70 
MESS-l ~D.~6A ..... 6,4.25 I···· 65049 12.53 6,7.82 17;03 
MESS-1 3().O~7A. 64.85 6,5.98 1.2.53 " 66.78 16;87 
MESS-l 3Q[):sA 64.25 6,5.00, 1:2.53 ·'66.78 
MESS-l 36[)-9A 64.85 .. 64.52 12.79 66.78 

i 

.'. 
Spiked Average 63.78 64.36 12;36 67.59 16.82 
Spiked Std. Dev 0.8'4 1.24 0.30 " 0;80 0.15 

'. 
Spike Levei, uglg' or rng/g 43.29 43.29 10.82 

" 

43.29 5.4 
% RecovetY, ~03.5 103:7 109.5 101 ;0 . 97.0 

Of: .... 
Particulate MOL, uala or mala 2.51 3.72 0.90 2;'40 0.48 

, . 
. 

Particulate' Loa, ug/g or mglg 8.36 12.40 3.00 7.99 '1.46 

'" 
.. .. . 

' " 

····Iron 
mg/g 

'" 

20.17 
20:4'0 

"19 .. 97 
19.62 
19:79 
.19,81 
Hi.16 
20.20 

1sL9~ 
0.27 

21.59 
21.82 
21.9.2 
21;92 
21..69 
.21'.17 
2.1.8/1 

21.79 
0.12 

10 .. 8 
1.09.0 

0:38 

1.20 

M~ese 
mg/g 

0.30 
,0.30 
0.28 
0.29 
0.29 
0.28 
0.29 
0.29 

0.29 
0.01 

1.32 
1.33 
1.32 
1.32 
1.33 
1.32 
1.34 

1.33 
0.01 

1.08 
97.0 

0.03 

0.08 

D 
[.J 

fJ 
n 

f] 

J 
:J' , .' 

rl' I' 
I 
'--. 

ij'/ . 
! ' , 

!J' I 
L 

J 
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Table 3. Blank Concentrations for Dissolved Metals 

Metal concentrations measur9d in ; MiJlFO Water, 
Batch Sample 

' ... 

No. D Cd Cu " Ni Pb 

1 Milli-Q-B1 -0.001 0.005 -0.0,07 
2 Milli~Q-B2 0.001 0.006 -0.0.13 
3 Milli-Q-B3 -"0.001 -0.004 0,;011,' 
4 Milli-Q-B4 0.000 ~0.006 -0.Q01, 
5 MiIIi-Q-B5 0.000 -0.002 0.018 ' 

6 MiIIi-Q-B$ 0.000 0.010, 0.025 
7 MiIIi-Q-B7 ~0.O01 -0.018 0.013 " 

8 MiIIi-Q-BS .0.000 .,0.006 0.,013 

. 

. 
Metal concentrations m~asured in NASS-4, ug/L. 

',' 

Fe Mn 
" 

: , 
: 

1 NASS-4 8D 0.1$3" ,-'c. 

2 NASS-4 8D 0.58 
3 NASS-4 8D 0.4J 
4 NASS-4 8D ; 0.43 
5 NASS-4 

, 
8D . 0.42 , 

6 NASS~4 8D 8D " 

7 NASS-4 8D ED 
: 

,', 

i 

BD refers to Below Detection 
': 

I:' 

ug/L. 

" 

~0.003 

-0.006 
-0.003 
-0.002 
0.000 
0.000 

-0.003 
-0.004 

" 

,. 

" ... 

+ , 
" 

,~ 
';\." 

, 
..,1 _ 

< 
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Table 4. Dissolved .. Metals--Puplic~t~Analyses 

, 

Batch 
Number 

Sample 10 DCd, ug/L DCd PClI, ug/L 
1 Cr-Sta-D Sample Duplicate FFD . Sample . Duplicate 
2 
3 1-03-1.5 0.024 0.024 0.0 . . 0.355 0.387 
4 1-13-2 0.027 0.028 3.6 t 0.328 0.334 
5 11-06-1 0.030 0~029 3.4 : 0.331 0.338 
6 11-19-2 0.029 0.028 3.5 ! 0.303 0.,2.~6 

7 111-04-2 0.028 0.028 0.0 . '0.217.' '. '0.216 

8 III-See~ 1 0.019 0.022 14.6 0.650 
111-16-2 0.026 0.028 7.4 0.319 
111-23-5 0.031 0.034 9.2 .0.330 

RPD. (C1 - C2)/«C1 + C2)/2) x 100 .' 
. ,. 

.... 

Where: RPD = Relative Percent Difference 
C 1 = the larger of the two observed values :'. 

C2 = the smaller of the two obsrved values 
: ., .. 

Cr-Sta-D, refers to Cruise No., Station No~ and Depth of, Sample 

r--"-~' 

L-..J 
(:-.~, 

L-..G (---:-i , ' 
~ ~ 

I ro--~'" 
I . I 
~ 

, .... ----.., 
L-J. 

, .. 

'------' 

0.672 
0.338 
0.355 

.,' ! 

~ 

DCu 
FF[j .. . Sample 

• 

8.6 
1.8 
2.'1 ' 

'5 .. 8 
'. '0 •. 5 
"3.3,: 
. 5.8 

7.3 

, . 

, 

---'--··~~'I 
',---, 

0.279. 
0.292 
0.294 
0.349,. 
0.265 
1.552 
0.297 
0.34;9 

' . 

[-) 

':.' . 

DNi.~ ug/L DNi DPb, ug/L 
Duplicate FFD Sample .. ,Duplicate 

,~ , 

• i •••.. 

.,' 

' '.' 
0.287 2.8 ' 0.Q16 ,. 0.018 

.0.304 4:0 . 0.015 0.019 
0.302 2.7 . '0.022 0.021 
0.330 5.6 0.032 0.040 
0.274: 3.3 ,,···.0.010 : '0.010 
1.469 "'5.5, ',' ·0.,0'a6. . ".~ 0.03.8 
0.320 7.5 0.,018 0.020 
0.349 0.0· 0.02,3 .0.;026 

'. 

, 

, 

r---·-~l 

~ 
[--- j r-'-~ 

i......--.J t ...... "J CJ 

" 

DPb I 
FFD 

' . 

.u"" 

11.8. 
a:3~5 
';4.7' 

22.2· 
0 •. 0 
'5.4. 

1'0.5 
1.2.2, 
.. ':: 

. .. 

"', 

. 

,~-~ 

, r 
'--'---' 

:-~-J 
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Table 5. Sample Spike Recoveries for Preconcentrated Dissolved Metals 

.. 
DCcI, uJILL : ; DCu, ugtL 

Batch sample 10 Observed Observed Spij<e % .. Observed. Obser:yed Spike 
No. Cr-Sta-D ...... Sample~.·. Spike· Level Recovery Sample Spike. Level 

.. 

1 1-03~1.5 0.024 0.099 '0.10 75.0 0.355 Q.7·21 Q,4 
2 . 1-13-8 C).024 0.109 

.. 
0.10 ,85.0 0.268 0.662 0.4 

3 11-06-3 0.028 0.123 0.10 95.0 0.287 0.727 0.4 
4 11-20-2 .'- 0.028 0.118 0.10 90.0 0.304 ' 0.696 0.4 
5 1II~06-5 0.026 0.1'23 0.10 97.0,' 0.g20 0.680 . 0.4 
6 III-Seep 1 '0.019. 0..223 0.25 81.6 0.650 ' 1.679· 

.-
1.0 

7 111-1S-10 0.029 0,116 -0.10 , 8'7.0 0.317 0.741 0.4 
8 111-24-2 0.030 0.129 0.10 99.0 .0.370 0.796 _ 0.4 

DNi, lJgLL DPb, ug/L 
Batch Sample 10 _ Observed Observed Spike % Observed Observed Spike 
No. Cr-Sta-D . Sample Spike . 'Level . Recovery Sample, Spike Level 

. ..' 

1 1-03-1.5 0.279 0.633 0.4 88.5. 0.016 0.317 0.4 
.2 1~13~8 0.247 0.63 0.4 95.8 0.·012 0.389 '. 0.4 
3 11-06-3 0.276 0.716 0.4 110.0 0.021 0.455 0.4' 
4 11-20~2 '0.2,92 0.696 0.4 101.0 .0.024 0.458 0.4. 
5- 111-06-5 0.278 '; 0.697 0.4 104.8 '0;;012 0.414 0.4 
6 III-Seep 1 1.552 2.506 1.0 95.4 0.036 . 0.898 1,0 
7 . 111-16-10 0.292 0.694 0.4 .100.5 .. 0.017 0.454 0.4, 
8 111-24-2. 0;363 ····0.801 0.4 109.5 0.020 0.467 0.4 

;.' 

% Recovery =100x(S - U/Csa) 

Where: . S _~ meQSl!red concentration of spiked alic uot 
U = measured (xmcentration in unspiked aliguot 
Csa =. actual concenJration of' spike added .-

. 

- Cr-Sta-D, refers to Cruise No., Station No., and Sample Depth 

% -"-
Reeoven', 

, 
91.5 
98.5 

110.0 
98.0 

" 115.0 
102.9 
106.0 
106.5 

% 
Recovery 

75.3 
94.3 

1:''''1108.5 
108.5 

"r. ·100.5 
86.2 

-/4!" J 109.3 
111.8 

~-.~-~". '. 

.. 

-



Table 6. NASS-4 Spike Recoveries ,for Preconcentrate,d QissolvedMetals n 
,,' f] 

, ",DCd, uglL ' , ' 'bCu,uglL 

Batch S8mplelO Observed ;Observed S~ke 0/0 ,", 6bs~rved OpserVed Spike ';% 
No. " Sample; ,Spike Level Recovery Sample', Spilu~ .1.eveL RecoverY [] 

.... -

.' 

1 NASS~4 ;:0.014 . 0'.085 0.10 ; 71.0 0 .. 200 0.565 '0.4 91.3 
" 

2 NASS';4 ,(t016 , ,0.0.96 '0.10 8,0.0 '0.~29 0.596 0.4 91.8 [] 
3 NASS-4 0.014 (j.091 '" 0.10 77.0 0.198 a.554 0.4 ., 89.0 
4 NASS-4 ,6.()14 ().091 0.10 77.0 

" 
0.198 " 

0,562 ' 0,,4 91..0 
5 NASS-4 ' "0.013 0,095 0.10 82.0 0.~99 0.579 

"', 

0'.4 95.0 
6 .' NAs5-4, 0.014 

i;, 
0.200 0.25 7:4.4 '0,186 ' ,,' f.()36 1.0 85.0 

7 NASS-4 0.Q14 0.098 0.10 8,4.0 ; 0.198 .. 0.591 0.4 98:.3 
'8 NASS~4 0.013 0.105 0.10 ,92.0 . 6.185 0.596 004 102.8 

", 

" 
DNi,·'uglL .. pPb, ug/L 

Batch Sample 10 Observed 'ObsefVed' Spike, % Observed Obser:v.ec::t Spike % 
No; Sample, Spike Level Recovery Sample Spike Level Recovery 

" 
, 

" ! 

1 NASS-4 ,0.179 '0.557'- 0.4 94.5 0.002 0.317 0.4 78.8 
2 NASS-4" 

l" p.2tO 0.566 ·0.4 89.0 O.(lOO 0.376 a.4 94.0 
3 NASS-4, 03190 0..525 0.4 83.8 0.003 ,O.~344 0.4 85.3 
4 NASS-4 0.U~6 0.583 . 0.4 96.8 ;0"004 0.372 0.4 92~0 . , 

5 NASS-4 0.187 0;576 " 0.4 ' 97.3 ,0.003 ,,0.,336 0.,4 83.3 
:6 NASS~4 0.191 ,1.072 1' 1.0 88.1 0.005 ' , Q.7f6 ;. Lo 71.1 
7. NASS-4 0.194 0:5,55 0.4 90.3 '0.001 ,0.356 '0.4 88.8 

" 

8 NASS-4 0.198 0.599 0.4 100.3 0.001 0.397 0.4 99.0 

% Recovery = 100 x (S - U/Csa) 

Where: S = measured CQncentration of spiked aliquot, .: 

U = measured concentration in unspiked aliquot ; 
, , 

"', 

Csa =a(:tIJal c;:c:>ncentraticm of spike added , 

,',: .' "'. 
Cr-Sta-O, refers to Cruise No., Station No., and Sample Oepth 
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Table 7.· .Particulate Blanks " 

..•. ""'.,; .. " 

Medii. concentrations of acid cle.aned Nucleporertlembranes used' for ,,, _. --<'." 

I partjculaternetal determinatiQn$. , '\ 
' ~ - . 

.'. Cdncentrationin ug/g 
Batch 'Sam'ple 

. 
.. p-

~ 

No. D ., Cd Cu Nl .' Pb 

1 Pro"Blk-1 ... 0.04 . -0.7 1.7 
2 Pro~Blk-1 Ild -0.6 -0.6 
3 Pro~Blk-2 -Q,,03 -0.6 ;.1.6 
4 Pro~Blk~2 nd -0.6 0.5 
5 ProhBI.k-3 -0.06 i .. , -0.6 0.5 
6 Pro-Blk-3. . i. nd . ".: -0.4 -0.3 
7 pro-BI.k~3 '" -0.03 -0.5 0.0 ., 

, 

8 Header Tank und und und 

nd refers to not determined 
und refers to undetected 

Samples were essentially indistiguishable from background 

"' 

~O.4 

-0,.5 
-0.4 

nd 
:0.7 
;.0.7 

nd 
und 

"~ .., 

r" _"~ 



Table 8. Laboratory Control Sample Metal Concentrations 

"" ,. 

':. Standard , .. 
Average Deviation Standard .. ', 
Me:5S-1 LCS ME5S-1LCS Certified Deviation 
from MOL from MOL ME5s-1 MES&1 

Element ug/g, or mg/g ug/g, or mg/g ug/g. or maId ua/g, or mJllg 

Cd,.ug/a 0.51 0.05 0.59 0.1 
Cu, 'uala 18.96 0.30 25.1 3 •. 8 

, 

Ni,ug/g , " 19.46 0.43 29.5 
" 
2..7 

Pb,'Og/a 
, 

23.88 0.32 34:0 ' 6.1, 
AI, mala 12.19 0.09 58 
Fe,tng/g 19.96 0.27 31 > 

Mn;mg/g, 0.29 0.01 0.513 0;025 

'. '. 

~ ; 

% 
Recbyery 
ofLCS 

.' 

" 

" 

86.4 
75.5 
66.0 
70.2 
21.0 
64.4 
56.5 

iJ 
(] 

o 
!l 
'-i 
". ) 

1 

j 

1] 

U 
] 

:] 

U 
[J 
,] 
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Table 9~ 'Spike Recoveries for Particulate Metals 

".-,. 
" 

PCd, u~g PCu, lJ(:vg 
Batch Sample 10 Observed Observed Spike 0,10 Obse~ed Obse~ec Spike % 
No. Sample Spike Level Recovery Sample ' Spike Level RecovelY 

; t, c" .;. - , 

1 MESS-l LCS ,0.59 11.48 ".10;82 100.6 ' 20.S' 65.a, 4~;.3 " 103.7 
2 MESS-l LCS 0.56 11.48 10.8,2 10().9 >- 20.4 65.5, 43.3 104.2 
3 MESS-l LCS 0.73 11.72 10.82 101.6 20.3 " 64.1 43.3 101.2 
4 MESS-l LCS 0.79 11.79 10.82 '101.1 20.7 64.5 43.3 ' 101;2 

5 MESS-l LCS 0.73 12.49 10.82 108.7 20.3 64.7 43.3 102.5 
6 MESS-l LCS 0.55 12.03 10.82 106.1 20.7 65.2 43.3 102.8 
7 MESS-l LCS 0.54 11.08 10.82 97.4 21;6 66.6 43.3 103.9 
8 MESS-l LCS * 18.1 63.6 43.3 105.1 

PNi, ug/g PPb, ug/g 
Batch Sample 10 Observed Observed SQike % Observed Observec Spike % 
No. Sample Spike Level Recovery Sample Spike Level Recovery 

1 MESS-l LCS 24.2 67.3 43.3 99.5 26.4 63.3 43.3 85.2 
2 MESS-l LCS 19.9 64.3 43.3 102.5 25.1 64.3 43.3 90.5 
3 MESS-l LCS 22.9 66.7 43.3 101.2 27.5 67.5 43.3 92.4 
4 MESS-l LCS 20.6 62.6 43.3 97.0 26.5 65.4 43.3 89.8 
5 MESS-l LCS 19.8 60.4 43.3 93.8 26.7 68.0 43.3 95.4 
6 MESS-l LCS 22.1 66.8 43.3 103.2 26.6 66.9 43.3 93.1 
7 MESS-l LCS 17.5 58.9 43.3 95.6 27.8 67.7 43.3 92.1 
8 MESS-l LCS 20.2 59.1 43.3 89.8 27.8 72.1 43.3 102.3 

PAl, mg/g. PFe, mg/g PMn, mg/ 'g 
Batch Sample 10 Observed Observed Observed 
No. Sample Sample Sample 

1 MESS-1 LCS 12.3 20.4 0.30 
2 MESS-1 LCS 12.2 20.4 0.29 
3 MES5-1 LCS 12.0 20.5 0.28 
4 MESS-1 LCS 12.0 21:0 0.27 
5 ME5S-1 LCS 11.7 20.7 0.28 
6 MESS-1 LCS 11.9 20.7 0.27 
7 ME5S-1 LCS 
8 MESS-1 LCS 

Where: S = measured concentration of spiked aliquot 
U = measured concentration in unspiked aliquot 
Csa = actual concentration of spike added 



'Table 9. Spike Recoveries for ParticLilate Metals 

~ " 

Note, for Table 9: ~, I, 1 1 I I 
~,I • 1 j 1 I 1 

Cr-Sta-D;~refers'to Cruise No., Station No., and Sample Depth 
, " I' ~ ~,~ I /' I I I I 

Note: ,Batch8Cadmium samples were run along witl) Batch 7 samples 
Note: AI,F~, and Mn wereni~asured by ICPsimultaneQu$ly With MDLSamples, 
thus" the ~ spiked samples were not included in the batch analY$is " t 
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Table 10. Key to Data Table Variables aIld,Data Flags 

Column Vmable 

A Station Location 

B Latitude, DD.MM.SS 

C Longitude, DD.MM.SS, 
" 

D Station ID, Cr-St-D 

E Sample Date, 
YYMMDD 

FSample Time 

G Salinity 

H Tide 

Description 

ApproxiIAate l~~~ location of Sample site' 
Latitud~ in, Degrees.Minutes.Seconds 

Lon~~gein :pegrees.Minutes.Seconds 

Refers to Cruise No., Station No., Depth in Meters 
-' ' " ~. -: " 

Sample Date year Month Day 

Apprdximate,MiliWytime sample wascollecJ¢ 

Measured quantity in parts per thousand 

Refers to Tide conditioI1"SLE=SIac:k Ebb, 
R=Rising, SLF=Slack Flood? E=FalIlJlg 

I Particulate Wt, on Filter Measured quantity in mg, refers to weight of , 
particulate material collected'on filter 

J Volume Filtered Measuedquanitity in mI, refers to amount of 
seawater filtered 

K Particulate Concentration Measured quantity mg/L, relating particulate 
weight on filter to volume filtered 

L 

M 

N 

o 
P 

Q 

R 

S 

T 

U 

Y 
W 

X 

Y 

DCd,ug/L 

DCdF 

PCd, ug/g 

PCdF 

DCu, ug/L 

DCuF 

Feu, ug/g 

PCuF 

DNi ug/lL 

DNiF 

PNi, ug/g 

PNiF 

DPb, ug/L 

DPbF 

Z· PPb, ug/g 

AA PPbF 

AB DMn, ug/L 

AC DMnF 

Dissolved cadmium concentration in ug/L 

Data Flag for DCd 

Particulate cadmium concentration in ug/g 

Data Flag for PCd 

Dissolved copper concentration in ug/L 

Data Flag for DCu 

Particulate copper concentration in ug/g 

Data Flag for PCu 

Dissolved nickel concentration in ug/L 

Data Flag for DNi 

Particulate nickel concentration in ug/g 

Data Flag forPNi 

Dissolved lead concentration in ug/L 

Data Flag for DPb 

Particulate lead concentration in ug/g 

Data Flag for PPb 

Dissolved manganese concentration in ug/L 

Data Flag for DMn 

/ 



AD 

AE 

AF 

AG 

AH 

AI 

AJ 

AK 

PMn, mg/g 

PMnF 

DFe, ug/L 

DFeF 

PFe, mg/g 

PFeF 

PAl, mg/g 

PAlF 

Taole 10 (C:ontiDued)·· 

Pa.rti.cl1late manganeseconcentnition in mg/g 

Data Flag for PMn 

.. DissciltTed iron kdn8entration in ugIL 

I)~ta F1;i'to¥ DFe 

. Patrlchlate iroIl'~()nCentratirirt in mg/g 

ba~ Flag for PFe 

Parti~ul~te alurrrlnumeoncentration inmg/g . 

. Data F1~g fQ~ PAl , 

Data Flal:s 

f = reported value is qelow ¥pL 
b = reported value is below'LOQ 
d = not quantified 
x = no sample collected 

i1 I· 
(~ 



'~ ~ 
(' --: - :. ~' ; {' ,'.--:~ 

Sample LOCBIIon· 

POIt ~r., Stielman Rocks " 

Port H»r.,SilelmanRoct<s 
. PoriHbr. OUter Mid,d)8nnel 

Port"". ,GerrlStdsland , 

"I, Portl-llr., GerriIIh Island 
,Port:Hbr; Salamander' PI. 

'Rort,J:Ibr.·,SaJamalider PI. 
,E!ortHbr; 'InnerMICI-dlannel 

>Pod,"'r::: KhteryPt.; . -
Poit,~r.; Kitt8rYPt: 
Port"'-. ,New Castle:lsl. " 

" Poit,,,,-;,New caIill8:liI:· " 

Port H:Ir.Out8r CI8rk COve-
Port"'-; 'Mouth SorUcaCrk. 

i: ,PoIl"'-.; Mouth~ ,Ctk. 
is8avay lsi. ·Oul8rBackChannel 

, SelMy 1st Outer Back CtianneI 
.' ,SeIMty JsI.·JnnerB8ck·ChanneI . 

Port, 1-IIr. B.BOWeo SI8I1on 
Port Hbr."lnneiClirk Cove 
PortHbr. Inner Clark Cove 

, Port.Hbr. ,SuIIiv8n, Pt., tv.er. She) 
'POrt Hbi:>Sullhian Pt. IVer. She) 

" POltHbr. P18£ais1s1. 
. Port~r., B.Bowen· Stallon·· 

/ POrt. ~.'SeaYey .1st 
Pcirt~[ .. lIS1 UIt.Biklae ·(South) 

'P,0r1 Hbr.,US1 Ult B'ooae··(North) 
PiscaIacjiJaR;,; Noble. lsi. (South) 
Plscalaqua R,; NobI8ls1. {North) 

(-'--'---"') 

!, ! 
'------.J 

Sample 

TIme 

",' 
,.15:30 
. 15:30 

15:45 
16:30 
16:30 

8:4,5 
.,8:45 

9::30 
9:45 
9:45 

10:00 
" 10:00, 

'10:30 
10:45 
10.:+5 
11:0,0 

:'11:00 
,.1'2:40, 
'13,:05 
'14:10 
'14,:10 
'1.4:20 
14:20 
16:15 
'16:.30 
17;50 
1.8.:00. 
18:10 
18:20 

,1'8:30 

.. 

(--

'~'-~ ~ ;~'--'~ ~ ~ ~ 

Table 11. Data for Cruise #1 

Sample Weiaht on Volume 
Lathude LO,naitude Station 10 Date Filter, Fihered, 

DD.MM.5S DD.MM.SS Cr-SI-DIIPlh vvt.t.IJO Tide Salin~ mg ml 

43.03:59 70.42.26 1-01-1:5 930914 SlE 31.51 1.16 .881.5 
43;03.59 70.42.26 1-01-8 . 930914 SlE 31.54 1.05 785.1 
43.,04.06 70.42.11 1-02-CTD 930914 SI.E 
43:04:~11 70.42.00 1-03-1.5 930914: SlE 31.35 1.26 841.1 
43.0,4.1,1 70.42.00 1-03-8 " 930914: SI.E ' 31.39 1.43 975.8 
43.04.24 ' 70.42.44 1-04-2 930915 R 31.44 0.98 510:8 
43.0~.2", 70.42:44 1-04-10 930915 R' 31.47 1.07 504.6 
43.04.35, 70.42.42 1-05-2 ;, 930915 R 31.69 0.54 511;0 
43.0,4.44 70.42.41 1-06-2 930915 R 31.53 0.60 523.1 
43.04;4:4 70.42.41 1~06-10, 9309'15 R' 31.56 0.71 527.7 
4:3.04.2tL " 70.43.26 1-07-2 930915 s..F "3,1.67 1 0.67 527.2 
43.04.26. 70.43.26 1-07-10 930915 s..F 31.68 0.17 510.5 
4:3,.,04:38 70.43:19 1-08-2 ·930915 SI..F 3.1.61 0.47 498.2 
43.04:5.1. . 70.43.15 1-09-2 930'9'15 s..F 31:59 0.54 500.6 
43.04;51 , 70.43,15 1-09-10 93091'5 ,s..F 31.61, 0.72 ,i', 490.5 
43,.04.56 70.43';31 1-10-2 9309~,5 s..F 31.,60 '0.48 485.5 
43.0,4;56, 70.43;31 1-10-5 930915 SF 31.60 0:52 ' 482.5 
43.05:02 70.43:54 1-11-2 930915 ,F 31.60 0.46 . '. 492.5 

'..', I 1-12 " 930915 F 
43.04:43 70.43.33 1-13-2 93091,5 F 31.55 0:55 501.8 
43.04:43 70.43.33 1~13-9 ,93C1915 F 31.61 0.79 506.0 
43.04;34 70.43;37 1-14:-2 '" "" 93C1915 F 31.63 0:44, 496.6 
43.04.34 70.43.37 1-14-9 9309,15F . 31.70 0.43, 486.5 
43.04.35 70.44:32 1~15-2 930915 SlE 31.41 0.94 482.7 

I' , • 1"16 930915 s.E 
43.04;'44 70.44.24 1~17-2 930915 ;SlE 31.4:5 0.97 488.3 
43.04,43 .70.45.05 1-18-2 930915 'SlE 31.37 '1:23 484.6 
43.04.51 70.44.53 1-19-2 930915 s:e 31.40 1.14 476.0 
43.05:11 70.45.46 1~20-2 . 930915 SLE 31.35 0:98 488.3 
43;05.18 70.45.41 1-21-2 . 930915 R 31.35 1.18.· 502.2 

Portsmoutli NavvShlpyardSiudv,CtuIse 1 Seplember 14, and 15, 1993 Data Sheet 
Y.950409 I I I I 

~ 
1-----' 
L-J 

Paniculale 
Concentration, oed 

mglL ug/L DCdF 

1.32 0.027 b 
1.34 0.024 b 

'. 1.50 0.024 b 
1.47 0.027 b 

, 1.92 0.029 b 
2.12 0.027 b 
1.06 0;().24 b 
1.15 0.026 b 
1.35 0.024 b 
1.27 0.026 b 
1.51 0.023 b 
0.94 0.026 b 
1.08 0.027 b 
1.47 0.024 b 
0.99 0.026 b 
1.08 '. 0.027 b 
,0.93 0.026 b 

1.10 0.0,27; ·b 
1.56 0;024 b 
0;89 0.028 b 

'" 0.88 0.027 b 
1.95 0.028. b 

. 

1.99 0.026 b 
2.54 0.0.27 , b 
2.40 0.029 b 
2.01 0.029. b 
2.35 '0.028 b 

':-:~ 
~.-.---

"PQj, 

ug/g .PCdF 

0.50 b,,1 
0.40 ,b,1 

0.20 b I 
0.50 b,l 

a,bl 
a,b I 
a,bl 
a,b r 
a,b,l 
a,bl 
a,b,l 
ab,l 
a,b,l 
a.b,1 
a,b,l 

0.21 b,l' 
0.52 b,l 

" 

0.92 b 
0.81 bf 
0.24 " b,l 
0.25 ' b,l 
0.54 bl. , 

0.25 b,l 
0.30 bL 
0.33 b I. 
0.38 b,t 
0.43 b,f 

---L.'.J 

, i 
~ 



Table 11. Data for Cruise #1 

cc:u •.... PQJ DNi PM DR) Pfb DtkI PMn ore 
SamDie Location . Tina uglL . '001=" uolo .. FQJF u'g/L [N= ,'uolo . ptE !JolL DPbF ug/g PFbF uglL JDt.t1Fl mg/g lPM-Flua/L I DFeF 

POI1'Ib:~;Stlelman Rdi::ks 1.5:3'0 0.311 "'3'5.2 0.277 .•...• 35~3 0 .. 018 b,t 53.1 3.6 0.7ST 1 3.3 
POl1i:1lr. Sti81maiLROckS r 15:30 • 0 .. 283 33.S 0.267 34;2 0.013 b,t 59.6 3.1 0.8~ 1 1.91 .b 
Port""r, . 0ut8i':Mid::Cb8n1'l8l. 15:45 .' I'· . " .'. 

POrt.t-b .... G8rrlshlslBiid'· .' 16:30. 0.355 '. 36:0 0.279 35:5·\ 0.016 b,t 63.8 4.8 0.76 3.5 
PoI1 . ...".; G8msh;1sIand 16:30 ,.0.375" 40:3' 0.277 45:.t 0.020 b,t 65.2 4.2 0.86 2.5 
POrt...,,; :Salanlancl8rPt. 8:45 , ... 0.356 38;2 0.272 ,,,".3.7,9 0.017 b,t 68.9 4.0 0,93 2.0 b 
PoI1.i:Ilr . SaJain8fid8r·Pt·. 8:45' , 0.S31·" 25;6 . 0.250 '31:2 '. 0.015 b,t 40.0 • 3.9 0.63 . 2.0 b 
POrt lob:, . Inner :MiiI::a.anrief " .' 9:.3.0 '0.238 29;9 0.243 1 43.1 0.005 b,t 51:9 2;2 L05 1 .. 6 'b 
POrtHbr:Kltta,yPl, ..... 9:4.5 .0, .. 300 30.7 0.258 .. "·34.5 0 .. 012 b,f .56.6 3.4 0.75 1'.9 b 
POrtHbr";KlttarvPr; .. "'. 9:45' '0.291' 30.7 0.259 " .52.3 0.008 b;t 47.8 3.1 0.66 1.8 .. b 

POrti:llr.,NeWCiIsIl8lst 110:00. 0.246. 37:5 0.241 30;9 0.007 'b,t 62.5 2.4 .:0 .. 99 .1.5 b 
PortI:tir;NeW!CilslililBl. .' , '1.0:00 " 0.240 25.3 0.255 3L8 0.007 b,t 40.3 '2.2 0.78 1.5 b 
POrt".I:tir. QUI •. Clafkc::ove, .. 10:30 ' • . ,'0.286 34:4 0.280 46:& 0,009 b,f 59.7 2:6 0.98 . ,1:2 b,. 
POIt}lbI\ . Mcuh.$prUC& Crk. . .• .10:45 0 .. 285' 34:1 0.279 , 40.7" =0.0'10 b,t .61.1 2:8 .0.95 . 1:6 b 
POrt Hex:, 'MoUth s.xuc.;Ci1(~ ,10:4,5 _.0,.284 • '34;9 0.272 .:30;5' 0.008 b,t 45.8 2.8 0.86 1.5 b 
1S88vevlsl: OuterBackctWiilel u:oa :;'.0.295 31.3 .. ·0.254 43.'2 0.'013: b,t ·.5'4.3 3;1 0.93 . 2;1 b 
iS8avevIsl;Outer BackCha6~ 11':00 .0.270 39~9 .• :,0.258 ',32.5' 0:008 b,t 64.5 2.9 1.07 .. ' 2:1 b 
I Se8vey lsi,· Inner Ba'ck"Cluiniiel ' 12:40 . ',0.283 37.7 0.280 "'28.6 0.010 bJ 64.3 3.1 0.86 1.:5 b 
Port .Ib:' B;BQwen'St8tioh, 13:05 
POrtI:llr., Inner clark Cove .' . 14:10 0.328 47;9 0.292 23.9 0.015 b,t 57.4 d 0.76 d, 
POrt ...,,;. ·lniier.Ci8d(:Cove , .... 14~10 0.268 39.1 0.247 '. 29.3 0.012 b.f _ 52.5. d 0.,61 d 
Pcirttbr;Sullivan .Pt. (Ver. Site) ··14:20 '0.278 . -;'31.7 0.278 27.1 0;013 b,t 58.2 2.9' .0 .. 90 1.4 b 
Pott· ;""r • SulliVan PC",a", Site) - ,14:20 0 .. 239' 2<t.2 :0.265 30.6 0.005 bt 48.0 2.3 0.82 .. 1.0 b 
Po.111-1K; . PIerces lsi. .. , 16:15 ' 0.:368 35.2 0;314 28.5 0;013 b,t 61.0 4.2 0:89 2 .. 3 
port .1;b:.;B.Bowen Station ., .. 16:30 

. 

POI1 Hb(;' . Seavey. lsi. - 17:50 . 0.342 31.8 0.286- 23.8 - ~O.010 b,t 77:5 . 4:3 0.68 2.2 
POrt ..."., . USUiflBridge(South) . 18:00 0~3&9 '29.7 0.320 2t~9 0.016 b,t 55.5 4:6 0.76 2.11 b 
PartHbr.; US1:Lift:Blid!ie (NOrth) 18:10 ,. 0.385 33.0 '0,310 26.8 0.015 b,t 

. 
64:2 4:7 0.93 . - 2.2 

P!scaIaaua R. · ••. NobI8IsC(South) . 18:20 ". 0:398 36:1 : 0.300 27:4< 0.01'6 b,t 71.7 5.1. 1.02 2.41 b 
PiacataquaR:, Noble 1st (Notth) ·18:30 '0.3'96 33.8 .' "0.293 . 22~7 0.01-5 . b,t 65.4 5.3 .0 .. 83 2.2 
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Table 11. Data for Cruise #1 

~ 

-

sam~1 ,PFe L 1 PAl 
SamPle LoCaIion T-line,: I mil/II J.PFeF+ma/a 1 PAiF 

Port tIIr.,SlieimanBocks 1 ' 15:30. 33.2 31.91 . 
32.8 . Port Hir.'; Stielman Rocks . 15:,30.' ,34.2 

·Port Hbr., Outer Mid::mannel 15:45 
Porttllr., Gerrishlsl8nd ,116:30. 3.6.2" 34;3 

, ";·,.IPort ~.,Gefrish'lsI8nd .. ,. ./ 16:30., 
',Port ~;;S8IamanderPt.. ..'" 8.451 

POrtI'b:., S81arnanderf!t.8;,45' 

, ,40..3, 
39.6, ' 
25.8 

37.'S:' 
37.~ 
23:41' 

, PortH:lr: loner Mid-channel .9:301 
Port Hl~~KitterYpt., ,:. , , .. "9:"5] 
Port Hlr.,K-itifiryc:Pt: '. 9:451. 
Port Hlr .. NeW,castle lsi., '1:0.:00 .. 

,Port Hlr., NeWCastle lsi.· . 10.:,0.,0. 
Port HIX:. Outer:CIark Cove .. ,I 1'0.:30. 

II?ort+br'.,'MoiIlhsPruCe CIk. 10:45" 
• I Port Hk; MoiJIh'SPrUOeCrk. ,",to.:45"" 
',!Seavey lsi., out~reackChannei r ,:11 :00' 
:JSeaveYISI~, OuterB8ekChannel, I" 1.:1:0.0. 

SeaveYlsI.,lnner:-B8i:k::Channel I ',12:40 
Port Hbr;,B.BoWen,Slation.;. 1·:1'3:l)S,. 
,Port tIIr.,lnner ClatkCove I.' 1'4:.10 
Port tIIr.;'lnner Clark COve , t',.,14: 10., 
Port Hbr., Sullivan 'fIt.IVer. Sit~ j '. 14:20.,·· 

,; ,Port Hbr~,::SuIliYan:Pi. 
":Port Hl1~i~PkirC8S,l!It 

1"011 Nor., cs.tsOWen :station " .... -I' 16:301; 
PortHii"Seilvey.IsI.:IJ7:50 
Port HIX,,,-U.S1,Uh Bridge. (SaUlI1l. I 1.ltOO 
PortHl'li:.,j.IS1Lih ~rfdge ~dl1l. 1 18:10. 
PiscataQu8 R.,NCIbI@ isl. (SouJhlf .18:'20 
Piscataqua R.;NObIelst (Nartb),1 '18.:3'0 

I, . 

~ . "'y .' "4 

32.8, 31.3 
33.8 30..4 
2,Z,.4 24:7 

,,34.8 32:21 
28 .. 3 24.1 
38.4 30.;9 
3,6.81 29.7 
29.4 24.3 

,,31..2 . 26:9 
36.7, 

3f.1r 

,28.8' 

. 39.o.E 
35.0 

32.81, 
31.8 27.9 

, 35.0. 30.:71, 
31.3' ' 27:6 
34.8 28.8" 

.32.61 27.9 
27.9 
32.11; 
31.4 

~ 38.3' .' 
41.1 
36.8 ~ 

~. . ' 

r---'---"I 
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Table 12. Data for Cruise #2 

I 
'" I" O'~""'" sample, 

I Sample I Latitude I Longitude 1- Station 10 ' I Date 
Sam Location 

Port lb., New CIIstIe lsi. 
Port lb., New Castle lsi. I 13:301 43.04.25/-~7:0.43.19/IHU-15~,., / 9_310f9/R 
Port ""r., Outer CIariw Cove ~ ,13-:501_43.04.31tL:... 70.43-:18[1I202-:Z __ ." " I 9310191R 
Port 1b.,Mouth~ Crk. /14:05/ 43.04.531-' 70~.3..,14111~03.2'1' 9310191aF 
[S8av8y lsI., oUi8iBack Channel 1-'4:251 43.04.561 70.43:31111-04~2' 9310t91SlF 
Seavey lsI., Inner Back Channel I 14:451 43.05.031 7(U3:581 11-05-11 931019.ISLF" 
/SeaveyIsI.,lnnerBackChannel I 14:451 43.05.031: ,70043 .. 58'111-05-5, "I 93t019/$1=. 
Port""r .. lnnerClarkaCove 15:10\ 43.04.42/' iO.A"3:33nl-bs-l 93 tOl,slsu= 
Port""r., Inner Clarka Cove \ 15:10/ 43.04.42/"' 1.0.4~.,3alll~06-3 ':.1 93t019./aF 
Port""r., Inner Clarka Cove / 15:10/ 43.04.421~.70.43.331I1-06-10 93,t019laF 
Port lb., New Castle lsi. / 15:451 43.04.25/70:4:f42·111-07-CTD - 1_"931019/F 

Particulate 

Salinity 
31.77 

-31.92 
31.89 

-"31.87 
31.79 
31.61 
31.71'-

'"'31.27 
-31.37 
31.72 

W~ht on 
Filter, 

~ 
0.97 
0.91 

';'0.79 
'0.81 
:0.78 
.0.77 
0.87 

-0.79 
0.81 
0.84 

Volume 
Fibered, 

ml 
516.8 
509.5 
492.4 
496.8 
465.1 
464.5 
468.4 
481.7 
486.7 
500.8 

Particulate 
Concentration, 
m~ 

1.88 
1.79 
1.60 
1.63 
1.68 
1.66 
1.86 
1.64 
1.66 
1.68 

oed 
U9/L.\ DCcF 
0.028 b 
0.027/ b 
0.0291 b 
0.026/ b 
0.0281 b 
0.0281 b 
0.0261 b 
0.0301 b 
0.0281 b 
0.0271 b 

PCd 
ug/g \ PQF 

1.49 b 
0.55/ I!J 
0.64/ b,t 
0.61/ b.t 
0.48/ b,t 
.0.49/ b,t 
.0.71/ bOt 
0.471 b,t 
.0.761 b.t 
.0.591 b.f 

Port Hbr. SUllivan Pt. er. She b 
Port Hbr .. SUllivan Pt. (Ver. Sbe) b.t 
Port ""r., GoaIIsI..J16:201_43.04.22l70.44.:z3TII-09-2~L 931019lf~J ~~31.371 0.84/ 502.9/ 1.671 0.0291 b / 0.74/ b,t 
Port ""r., Henderson Pt. I 16:351 43.04.291.70;44.t9/II-l0:'2193t019IF -1:31.911-0.651 497.21 1.311 0.0311 b I 0.951 b 
Port ""r., US1'LIft Bridge (South) 1-'6:45\ 43.04.431 70.45~5/11,~~1~2 ~ l. -!i3tof!ifF __ ---y 31.55/: "0.-971 487.21 1.991 0.0301 b I 1.011' b 
Port lb., Seavey lsi. Pier No.2 I 16:551 43.04:49[',_ ·,.10;4,4~53111~12-tTD -.' -r 93t019/F, 
Seav~JsI.,HeadBack Channel I 17:001 43.04.56r;c-70;44:47IU~.13-2 931.0191-F 31.62 
Seav~lsI., Head Back Channel 1 17:001 43.04.56170.44.47rll~J3-9.5 I .9310191F , 31.62 
POI1Ib .. Nobles lsI. I 17:151 43.04.5217:0.45.32,11I.14-CTD ,,931019/F 
Port 1b.;-BadgersISt-. - -- 1-17:25\43.05.01170.45;2:5111-15-2 93_1019/f / 3.1..74 
Port lb., New Castle lsi. 8:201 43.04.261 ;70A3:~26/.If:t6-2./ 93t020.IF r ,31.31 
Port lb., New Castle lsi. 8:201 43.04.261 .7Et4'3:26hl':16-10. 93t020lF 1- - 31.41 
Port I-Ilr., Outer CIaJU Cove 9:001 43.04.40/ :70.43.18'1I1~17-CTD 931020lSlEI 
Port lb., MouthJ:I~~ Crk. 9:201 43.04.53170-.44:16111.18-L ·L .9312,20ISlE . I ,.31.47 
Port lb., Mouth Spruce Crk. 9:..201 __ 43.04.53l--,--7'0.44.16/1I.1iH,931020ISlE'131.$6 
/SNvey lsI., Outer Back Channel r 9-=-401_ 43.0~56/ _'70.43;atIW19-2 1 _. ,·9310201SlE. 1- - 3.1.69 
~1sI.,Outer Back Channel I 9:401 43.04.56170.43-:3·1111",19-59310201SlE.13t.66 
Port ""r., InnerClar1ls Cove 1 10:.001_ 43.04.431 :70.43,34/'n:'20.2 9310201SlE. . 31..59. 
Port "'r .. Inner Clar1ls Cove I 10:001 43.04.431 '.7D;43.34/Jl-2i>~93t020ISLE L .... 31.77 
Port ""r., Sullivan Pt:WerSite) [- 10:201 43.04.341 '70.43:36111-21-2 i93.10201SlE. I' 3.0 .. 9.3 
Port lb., Sullivan Pt..1Ver She) I 10:201 43.04.34170.43.36111,2H29310201s.E .3.1.01 
Port ""r .. USl lift Bridge (South.ll 11 :151 43.04.431 -70:45.05111-22~2 ;931'0.20IR ""'. 1 30.(2· 
Port ""r .. USl lift Bridge (SOUth) 1 11 :151 43.04.431 70:45.051·11-22~ 93102olR ':3.0.43 
Seav~lsI., Head Back Channel I 11 :251 43.04.561 70.44~48111-23-2931 020IR.. 30.73 
PiscaIaquaRiv. at Stacy Crtt. I 12:001 43.07.591 '70:49:49111-24-2 . . . 931020lR 26.9.2 
Piscataqua Riv. at StIlC:Y..Crtt. I 12:0.01 43.07.591 70.49.49111-24-5 931020lR 26.92" 
Dover Point I 12:30\ 43.07.111 70.50.18111-25-2·93'f020IR·:j' 30.49 
PiscaIaQua River Channel I 13:001 43.06.241 70.47.33111-26-2 931020lR 30.5 
PiscaI.~ua RIver Channel \ 13:0.01 43.06.241 70:47.33111-26-10 931020lR 30.38 

Li...J 
'--~-(~, 

~ 
c' 
'~ 

( 
~ 

( 
I 
~ 

[~~--) ~ 
,.. , 

~. 
------J ~ ,----.. :-~) 

'1.13 490.9 
0.85 '509.4 

0.87 489.2 
0.86 '506.5 
0:85 497.9 

-

0:'95 495.0 
-0:·92 504.9 

Of80 495.6 
0-.75 499.6 
0 .. 47 504.5 
0.7 497.0 

0.73 468.4 
0.86 513.2 

.0.8' 498.2 
0.93 '505.2 
0.71 493.8 
1.16 479.2 
1.74 504.3 
0.85 504.5 

x 
x 

(-·-i 
l.---J C - "'1 

2.301 0.0301 b 0.87/ b,t 
(1.67/ 0.0301 b 0.441 b,t 

1.781 . 0.0301 b 0.85/ b,t 
1.701 0.027/ b 0.56/ b.f 
1.741 0.026/ b 0.14/ bJ 

1.921 0.028/ b 0.63/ bJ 
1.82/ 0.027/ b 0.52/ b,t 
1.61/ 0.029/ b .0.90/ b 
1.501 0.0271 b 0.801 bJ 
0.93/0.02.81 b 1.021 b 
1.41/ 0.0261 b 0.861 b,t 
1.501 0.027/ ' b .0.491 b,t 
1.681 0 . .0281 b 0.70/ b.t 
1.61/ 0.0291 b 0.60.1 bJ 
1.84/ 0.028/ b 0.65/ bJ 
1.441 0.028/ b 0.68/ bJ 
2.421 0.0231 b 0.731 b,t 
3.451 0.0281 b .0.551 b,t 
1.681 0 . .03.0/ b 0.991 b 

x 0.027/ b x 
x 0.024/ b x 

,----, 
'-,) r-~~) c:::=J ~ J t-C~ 
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Table 12.0ata for Cruise #2 

SanIIlIe DCu ro... ON PH DR> 
Sample Location TIme ug/L DelE uglg '!lru=' ug/L ONF ug/g , pt.F , ug/L 

Port I-b., New castle lsi. 13:30 0.236 26.0, 0.256 22.5 0.007 
Port I-b. New castle lsI. 13:30 0.218 22.8 0.250 22.7' 0.002 
Port I-b. OUter Clarks Cove 13:50 0.217 ,0.255 19'.8 0.002 
Port Hbr. Mouth Spruce Crk. 14:05 0.210 , 18.3 '.: O,j!53 30.7 0.006 
,Seavey lsi. OUter Back Channel 14:25 0.240 2.3;3 0.272 25.5 0.011 
Seavey lsi., !mer Back Channel 14:45 0.268 28:1 " 0.27,3 30.7 0.018 
Seavey lsi. !mer Back Channel 14:45 0.254 '34.0 0.260 32.9 0.012 
Port I-b. Inner Clm'ka Cove 15:10 ·0.331 .,,-~ ,40.3. "'0.294 34.7 0.022 
Port I-b. Inner Clarks Cove 15:10 0.287 .',:,' 37.9 t;: " 0.276 39,9 0.021 
Port I-b. Inner Clarks Cove 15:10 0.255 27.1 0.278 32.6 0.014 
Port I-b., New castle lsi. 15:45 
Port""". SIAtan Pt. (Ver. SIte) 16:00 0.229 18.7 . 0.262 34:.7 0.010 
Port I-b. SIAtan Pt. (Ver. Site) 16:00 0.229 22.8, 0.235 b 32:5 0.010 
Port I-b. GoalIsL r" 16:20 0.299 27:1' 0.289 29:6 0.021 
Port I-b. Hender80n Pt. 16:35 0.218 15.8' 0;266 26.8 0.007 
Port I-b., US1.LIIt BrIdge (Southl 16:45 0.295 35;2 , 0.280 34.6 0.022 
Port Hbr .. Seavey lsI. Pier No. 2 16:55 
Seavey lsi. Head Back Chamel 17:00 0.288 29.2 ' . 0.289 28.6 0.019 
ISeavey lsi. Head Back ChameI 17:00 0.273 33.5 0.290 33:7 0.016 
Port I-b. Nobles lit 17:15 
Port I-b., Badgers lsi. 17:25 0.251 26:2 0.274 ,34.3 0.015 
Port I-b. New castle lsi. 8:20 0.309 35,0 

., 
0.297 23.4 0.021 

Port I-b. New castle lsI. 8:20 0.282 25.9 0.295 16.6 ' 0.019 
Port I-b. OUter Clarks Cove 9:00 .. -
Port Hbr. Mouth ~ CIk. 9:20 0.290 41..4 0.298 26.2 0:031 
Port Hbr., Mouth Spruce CIk. 9:20 0.273 37.7 : 0.290 23,.1 0.027 
Seavev lsi. OUter Back Channel 9:40 0.303 50.6 Cl'.349 26.6 0.032 
Seavev lsi. Outer Back Channel 9:40 0.278 43.2 0.301 ' 23.6 ,-, 0.022 
Port I-b. Inner Clarks Cove 10:00 0.304 39.4 CO.292 27.5 0.024 
Port I-b., Inner Clarks Cove 10:00 0.227 47,9 0.292 23.6 0.014 
Port I-b., SuHivan Pt. (VerSite) 10:20 0.320 . 39:6 0.288 25.9 0.018 
Port I-b. Sulivan Pt. (Ver SIte) 10:20 0.335 'S5:CO ' : 0.308 26.1 0.017 
Port I-b. US1 Lift BrIdge (South) 11 :15 0.356 34.7 0.320 22.1 0.020 
Port I-b -"'- US1 Lift~e (South) 11 :15 0.356 38.6 0.313 " 29.3 ,. 0.017 
Seawy lsi. Head Back Chama! 11:25 0.352 ,34.2 0.271 24.9 0.018 
PiIc:aIllqIIa RIv. 81 Stacy elk. 12:00 0.374 42.9 0.334 26.6 0.034 
PiIcaIaqua RIv. 81 Stacy CIk. 12:00 0.400 33.2 0.355 21.2 0.028 
Dover Point 12:30 0.404 32.7 0~336 ...:.;;, 20.8 .• :, .,: 0.021 
Piscalaqua River Channel 13:00 0.362 x ,0.262 j ;; .•.• x ,"' ~ 

, 
0.016 

Piscataqua River Channel - ,--13:00 0.319 x 0.223 b x 0.051 

, 
,,~ 

DPIiF 
b,t 
b,t 
b,t 
b,t 
bJ 
b,t 
b,t 
bJ 

'b,f 
b,f 

b,t 
b,t 
b,t 
b,t 
b,t 

b,f 
b,t 

b,t 
b,l 
b,t, 

b,t 
b,t 
b,t 
b,t 
b;t 
b,t 
b,t 
bt 
bt. 
b,[ 
bt 
b 
b,t 
b,t 
b,t 
t 

~j 

PPb Dt.tI 
•. ' ug/g PfbF ug/L 

43.7. 1.9 
36.9 1.6 

... 31:2 1.8 
35.1 1.6 
37.7 2.1 
55'.8 2.7 
'47.2 2.3 
60.6 3.7 
57:9 3.3 
45.4 2.7 

41.8 2.0 
45.2 1.9 
55.8 3.6 
34.7 - 1.8 

- 61.4 3.2 

46:7 2.7 
57.5 2.6 

48~3 2.2 
59.1 3;4 
40:6 2.8 

70.7 3.4 
67.7 3.1 
71.9 2.8 
53.7 2.6 
49.0 2.9 
49.3 2.3 
68.3 3.9 
63 .. 6 3.8 

, 61.1 4.9 
70.1 4.9 
62.1 4.4 
86.8 11.0 
58.4 8.3 

I 6.8 
x 5.6 
x -- L..._ 5.7 

"- - "~~--i 

~ 
.'-~"1 
',--------, .~ :--1 ~_I 

PMn DFe 
0t.t1F mg/a ~ ua/L DFeF 

0.69 1.3 b 
0.67 1.2 b 
0.55 1.3 b 
0.55 1.4 b 
0.41 1.6 b 
0.57 2.2 
0.43 2.1 b 
0.54 2.8 
0.53 3.2 
0.53 2.4 

0.70 1.4 b 
0.62 2.3 
0.41 2.7 
0.56 1.4 b 
0.58 2.6 

0.50 2.3 
0.55 2.3 

0.56 2.3 
0.63 2.5 
0.39 2.6 

-
0.49 3.5 
0.48 2.7 
0.67 3.7 
0.41 3.3 
0.55 3.5 
0.60 3.1 
0.73 3.2 
0.63 3.6 
0.53 3.6 
0.68 3.7 I 

0.60 3.6 
0.53 13.2 
0.43 8.4 
0.54 4.9 
x 3.7 
x 3.9 
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Table 12. Data for Cruise #2 

. '. 

SamPle locaIion 
Port !-br;;'NewCastIe lsi. 
Port!-bt;New Castle lsi. 
Port HbI'.; Outer Clarks CoVe 
Port !-br:;Mouth Spruce Crk. 

. Seavev lsi. 'Outer Back Cha.nnel 
Seave~lsI.,lni1er Back Charirlel 
Seave1:lst, Inner Back Chaiinel 
,Port !-:b. Inner Clarks Cove 

, Port !-:b., Inner Clarks Cove 
Port .I-Ilr.; Inner Clarks CoY8 .'. 
Port!-br.,.New casale lsi. 
Port HbI'J,$ulHvan PI. Ner. Site) 
Port. Hbr .. , .SuHivan Pt. (Ver. Site) 
Port"I-Ilr. Goal lsi .. ' " 

Port .. HbI'. Henderson Pt. 
Port Hbr.,.US1 UItBr~(South) 
POrt I-Ilr.; Seavey IsI.Pi8r No.2 
Seavey IsI.;:Head Back Channel 
SeaveyISl.,'Head Back Channel 
Port Hbr:! .NobIes lsi. .; " 
Port. !-br., B8daerslsl. 
,Port I-br. ,.New Castle lsi. 
,Port !-br., NewCastle lsI.; 
Port Hbi';~ .. OUter Clarks' Coile 
.Port Hbr;,Mouth Spruce Crk. 
Porl!-br .• Mouth~ trlt. 
,Seavey'ISI., Outer ,Back Channel 
Seavey 1st; :buter Back Channel 
Port,I-Ilr:,JnnerCIarksCoVe 
Port 1-Ilr.lriner,CIarks 'COVe 
Port HbI':. ,Sullivan Pt. (Ver Site) 
Port Hbr .• SulliYan PI. (VerSite) 
Port, HbI'. US1't1It .. BrIdge (SOUth) 
Port.BbI'. US.1, Lilt Brk:lQe, (South) 
Seavevlsl .• HeadBack. Chanrlel 
,~uaRIv .. 81'SlaqCrk. 
Piscataqua Riv. aI Stacy Crk. 
Dover Point , 

Piscalaqua River Channel 
Plscalaqua River ctlanrlel 

~ 
r .~ 
l:..--..J L.J 

Sanple PF9 PAl 
Time' maia "FlF9F m.a/(, PAIF 
13:30 29.8 22,3 
13:30 24.7 " .. " . 18:2 
13:50 24:0 18.2 
14:.05 .,' 25;4' 23.1 . , 

14:25. 24.2 21.1 
14:4'5 28~1 24:8 ' 
14:45 27.7 .' 23';9 
15:10 32.7 28.3 
15:10 31.8 28.2 
15:1:0 27:2 2~:0 
15:45 
16:00 26.8 ,,' . 20.8 
16:00 28.7 21.5 
16:20 ' 28~9 21.8 
16':35 24.6 I 
16:45 33.8 I 
16:55 . 
17:,00 . 27.3 I' 
17:00' 30.1 ;'25.8 

17:15 
17:25 ' 27.7 :, " 21.7 
8:20 35.0 

, 

29.2 
6,20 26.3 

, 
22.6 

9:00 ',:, 

9:20 38.2 ' ,;. 34.5 
9~20 . 35.6 30.0 

" 
9:40 35.0 , 30.1 
9:40 29.1 25;0 ',: 

" 

10:00. , 30.1 .', 26.5 
10:00 31.4 28.0 
10::20 37.6 32.f 
10:20 35.3 30.2 
11 :15 38.3 32.7 
11:15 39.9" 33.2, ' 
11:25 38.4 31:2 
12:00 44.5 34.6 
12:00 35.9 27.1 
12:30 " 37 .. 2 29.8 
13:00 x x 
13:90 x x 

, , 

~ '~' u r~l 
"----' CJ CJ r~''3 [. ,-J l J !~-'~ 

----.....J 
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Table 13. Data for Cruise #3 

. - .'. 
.SampIe Weight on Volume Particulate 

Sande·' latitUde LonQitude Station·ID Date Filter, .. Filtered, Concentration, oed PCd 
.. ' ~e Location Tirile . DD.tAtsa DDMM:SS .Cr-St-D~h ' YYtJMDD Tide Salinity. ..:::. mg mI.: .. mg/L ug/L 0C.cF ug/g . FD:F 

PortI-lK.: New. Castle lsi. . '12~40 43.041;26 . 70.43.23 111-'01"2 931116 s..F 32.01 '0.54 498.2 .1..08' 0.021 b 0.43 b,l 
Port.,.,... New Castle lsi. 12:40 . 43':04.26' 70.43.23 1II~01-13 931116 .s..F 32.09 0.65 486 .. 2 1.34' 0.027 b 0.93 b 
Port tIIr; . OUter CIartIs Coile 

- ~ ..• 
13:(1) 43.04.41 70 .. 43.19 111-02-2 931116 s..F 31.91 0.42 .4.81..7 0.87 0.026 b 0.85 b 1 

Portl-br.MouthSpruceCrk. .13:1'5 43.04.52 70.43::15 111'-03-2 931116 s..F 31.92. 0.56 _ .487':.3 1.15 0.025 b 1.52 b 
1Seavti(lsl. OUter Back Channel 13:35 43.04.56 70.43.30 111';04-2"· 931116 s..F 31.91 0.67 ._ 482.6 1.39 0.028 b 0.53 b 1 
ISeIMy lsi., Inner Back'Channei , 13:,.5 43.05-:03 70:43;.59 111-05-2 931116 s..F ' 31.84 "0.63. ' 48.7.0. 1.29 ' 0.027 b 0.56 b,l 
ISeaveYlst Inner Back Channel 13:45 '43:05.03 70Aa.59 111-'05-6 931116 s..F .. 31.75 . 0.53 495:1 1.07 ' 0.031 b< 0.67 bl 
Port:...". Inner C\ark8Cove n:05 43.04 .. 42 70.43:32 111-96-1 931116F :. 31.68 0.52 500.5 1.04 0.025 b 0.45 b 1 
Port t'h. Inner C\ark8Cove ;1'4:05 43.04.42 .- 70;43.32 111-'06"5' , 931116 F 31.72 0 .. 54 .481.5 . 1.12 '''·0.026 b ;: 0.89 b 1 
PoIt· tIIr.' Inner C\ark8Cove , 14:05 43.04;42 70.43.32 11I~-8.5 93111.6 F 31.82 ' '0 .. 62 480';7 1.29 0.029 b 0.77 b,l 
Poll ...".,' SulUvan PI.tver; Site) 15:20 ,. 43.04.34 70.43:36 1Il-'07-2 ·931116F 31.74 0.68 497.1' 1.31 0.026 .b 0.89 b,l 
PorI""'. Sullivan PI.jVer: Site) 1.'5:20 43.04,34 70.43:36 1II-'07~ ,931116 F 31.73 0.68 483.2 . 1.41 0.028 b 0.89 b,l..: 
Poll ..." •. SuHivan PI.(Ver. SlIe) ,"1'5:20 43.04:.34, i 70.43:36 1U-'07-,12 931116 F 31.74, 0.65 482.6 . 1.35 ; 0.024 b' 0.74 b,l I 
Pori'...,,; lsi; ~ 15:40 43.04 .. 22 . 70.44.20 111-08-2 " 931116F 31.83 0 .. 78 482.2 1.62 ': 0.024 b 0.77 b,l 
Port I-lir. Shapleigh lsi. 15:40 43.04,.22 70.4".20 \11-08-20 931116 F 31.78 . 0.5.7 473.4 1.20, 0.024 b 0.41 b,l I 

Port: Joh.;, Henderson PI. 15:55 43.04:.29 I· 70.44:15. 1II~-2 931116 F 31..75 0.7.9 500;1 1.58 0.023 b 0.22 b,l 
Port ftir: Pierces lsi. 16:05 43.04.35 70.44:32 111"10-2 .931116 F 31.70 0.60 490.7 1.22 0.022 b 0.49 b 1 
Portl'b:: Pierces lsi. :. 16:05 '. 43:04.35 70.44.32 1II~10-12 931116 F 31.70 0.6,4 487.5 1.31 0.024 b ' 0.46 b,l 
Port tIIr. Seavey lsi. , .... '1'6:15 43.0".43 .. 70 ....... :19' 111-11-2 931116 F 31.72 .. 0.74 443.8 1.61 0.025 b 0.39 b 1 Port""' .. Seavey lsI. .. ' 16:15 . "43.04.43 70.44.19 111-11-12 931116F i 31.74 0.66 488.5 1.35 0.025 b:'" 0.44 b,l 
Poll HtIr., US1 Uft ~e (South) 16:30 43.04.43 ... 70.45:02 .lI~12~TD 931116 F 
Port ftir. Seawy lsi. Pier NO.2 16:40' "3:'04:49 70.44A7 111-13-5 931H6 s..E 31.47 . 0.92 485.4: 1.90 ;, 0.023 b 0.71 b,l 
Port Hbr., Badgers lsi; , '16:50 43:04;54 70.44.48 111-1.4-2 -.931116 s..E 31.73 '0.9.0 487.7: 1.85 0.025 b 0.59 b,l 
SeIMIy, III. H8ad 01 Back Channel 16:5.5 43.05.02 70:44.40 111-15-2 .. . 931116 SJ:.,." 31.74 1.1.0 482.1 2.28 0.024 b 0.48 b t. 
PorI...,,; SuHivan PI.:/VeiL Site) 9:00 43;04.34 70:43.37 111"16-2 931117 R 30.28 .0 .. 89 486.6 1.83 0.026 b 0.19 b,t 
Poll ..."., Sullivan PI.C{Yer. Site) 9:00 43.04'.34 70.43.37 111-16-10 931117 R 30.63 0 .. 91 . 485.6 1.87 0.029 b 0.19 b,t 
Pori ..."., Inner C\ark8C0v8 - $:'15 43:04.43 70.43:33 111-17-':! 931117 R 31.31 0.66 479.5 1.38 0.025 b 0.44 b t 
PoIt Hlr. Inner CIarks;.GeM 9:15 '43.G4'.43 7.0.43.33 UI-17-7 931117 R 31.68 0.74 501.4 1.46 0.023 b 0.55 b t 
Seavey lSI. OuetrBack.Channei 9:30 43.04.56 70.43.31 111-18-2 • 931117 R 31;21 0.8.8 ,512.7 1.72 0.028 b. ' 0.47 b 1 
PonJob. Seavev lsi. Pier No. 2 " 9:50 "43.04.51 70.44.53 .1II-t~TD .' 931117 R 
I PieHl .... I a Riv., Power Plant 10:05 43~06.02 70.47:01 111"20-2 . 

., 
..... 931117 R, ' .. 29.85 1.0.6 , 491.6 2.16 " 0.029 b '., 0.27 b,t 

PIIICalaquliRiV; , 81SturgeonCrk. ' :10:30.' 43.09,.18 70.49;54 UI"21~2,5 931.117 R . .' 25.32 2 .. 45 ,489.6 5.00 0.030' b 0.71 b t 
I Pi8clm:lua Riv .. aI Cochec::iO RiV. 11:10 43~tO.32 70.4,9~30 111-22c1 931111 R 1"9.65 ,1.:06. 322.7 '3;29 0;0:27 . b 0.6,7 b t 
Dover Poinl 11:50 ·····43.07.13 70.50~05 111-23-5 ;931117 R 28.89 0 ... 89 485.6 1.83 0.031 b 0.47 b t 
UtIle Bay at Durham· Point 12:10' 43.06.57 10.51.32 1II~24-2 93~ 117R 28 .. 61 0.94 .497.6 1.89 0.030 b 0.30 b t 
Greal Bay 81 Thomas Polni 12':3() 43.0'5.03 70:51 :39 111-25-2'· 931117R 27.97 1.18 463.5 2.55 0.033 b 0.36 bt 

:.~ 

~i:;. _ 



.' . ····>1· 
'. 

DCu ,. 
.' f1Qj."'C .' [N 

ugil DCuF Uri/g. .~. ua/L DNF 
'0;'157 . 'b' 21.7' 0.2H :, b 

':0.195 
" 

18:0 .' Cf262" 
·"0;196' .... 22 .. 3 0.254 '.' 
"'0.208 .' 27.2: 0;266 

0.217 ,. 28.0· 0.265 
0.226 ';';.: 26;0 0.275, 
0.249 ..... , '·30;9, .0.285 
0.21. ,. '45;1: 0.269 
0.220' 39.1 o::ms 
0.2;19 " 34.0: :,., . 0.2'86:> 
0.232 '" :'32;7 0:255," 
0.255 '. 31.0 0.282 

: '0.247 "'.'. 28.8 0.288.; 
0.228 ' ,:~< 25.5 0:2U, 
0:237 30.8 • 0.294 

:0;239 ' .,. 33.6 0.273 
0:223 :' .. '42.3 0.2.6~ 
0.244 <,. 37.8 0.284, 
'0.24'3 29 .. 5 ". 0;2.62 
0.253 ' 36.7 "'. 0:.289 

'0.250 
~ 

31:4 0.2.69· 
0~257 '. ::29.5 0.265 
0:236 

,. 
, 26:3' 0.270 

O;:U;9 31.1 C):297 
__ ':0;317 ' .. ' .' 33,0 0.292 

0.2'48 .,'.: 40.2' 0.289 
0.214 39.0 0.274;: 
0.294' 39:'5' 0:343: 

. 0.3341~ " . 33.9 0 .. 350 
0.433 ·h; '.0.1 0;451 
.0.466 47.4 0.49:5 
0.330 32.3 0.349: 
.0 .. 370 29.5 0.363 
0.372 29.6 0:357 

'------' ~ ~ l-...:.J .L-r 

Table 13. Data for Cruise #3 

I. ". ':'. . 

PN [)A) .. 

'ua/o .... 'ptE uall DFbF 
17:.2 0.005 :.b,1 

'.'" 16.1 ,0.008 bJ' 
13;6 .. 0.008 b,t 

-20.8 0.00,9 " bol 
. ,'., .. 21.0 0.010. -b,t 

22;3 0.011 b;I' 
'3'1.0 0.018 . b,l 
:;31.6 0.Ot6 .b;t; 

"',34:.8 0.0·:12 tit 
. 34.2 0.011 . b,t . 
24.2 0.016 .b,1 
29.4 0.01:9 bl 

'. 27.1 .0 .. 017 ,b,t 
34,8 0;(':12 b;1 
30 .. 9 0;011 b;1 . 
26.1' 0:011 'b,1 

,38.8 ... 0:.01.1 b,l 
·32:2 0.014 b,l 
27.8 0.010 b,l 

;,,33.2 1 0.012 b;I" 

2!L3 ,0.0-14, b,l 
24.4 . 0.Ot5' :iiI' 
21.2 0.012 b,l 
26~2 ";.0:018 ,b I 

'25.6 ·,0.;017 b,l 
29;,1 0.017 b,l' 

,"'24;,2 0;017 .' b,l 
31.1 0;028 bl 

. 

, ,28 •. 4 '·0.018 b,l 
····25:0 ." 0.038 ;b 

···.• .. 19:6 ',0.053 b' 

23.3 0;023 b,l 
26.2 . 0.020 bl 

., 23.1 . ----'LOt9 b,l 

;""'<1 

l--.; ~ 
(­
~ 

.' 

." 

------ppj)-~ ~ 

u.g/jl PRlF (Jo/L DMtF' 
36.2 :.' 1.2 

.. 32.9 1.0 b 
48.7 1.4 
44.9 1.2 .' 

47.2 1.5. 
42.8 ,1.8 " 

57.9 ' 1.7 
68.0 .. 2.3 
65.5 .' 1.9. 
61.5 1.8 , 

60.2 2.1 ,: 

60.2 2.1: 
57.2.:;' 2.0 

121.6 " 1.9 ' . 

62;0 ., 1.6 
42.6 1.9 
74.2 1.9 
66;8 1.8 
54.1 1.81 
68;9:' 1.7 

54.3 2,0, 
46.5 1.8 
37.2 1.8 
54;1 3.6 
58.9. .. ' 3.5 
62.0 2.4 
50.4 2.1 
62.0 2.8 -.' 

55,7 4.1 
76.2' 10,1 
86.6 17.0 
58.3 5.5 
60;5 5.9 
65.1 6.7 

L........--__ 
'-..~ 

.. -+- -J- -t- -I- ". 

PM1 DFe PF9 .. ~,. 
. inala PKt1F uglL DFeF mglg PFeF 

.0.65 ; .. 't.2 b 25.6 
0.7,1 1 .. 2 b 24.6 
0.81 1 .. 4 b 31.5 
0.71 1.5 b 28.4 
0 .. 65 ' 3.2 29.0 
0.73 1.6 -b 29;6 
0.87 1 .. 4 b 35.5 
0.82 0.9 b 38.8 .. 
0.89 2.2 37.0 
0.81 1.9 b 37.5 

.. 0.82 1.4 b 29:.2 
0.71 1.7. b 31.2 

.. 0 .. 79 1.7 b 3:<U 
0.67 '1.6 b 28.5 
0.96 1.4 b 38.5 

... 0.57 1.3 b '27.8 
.0;93 1.7 b '4'0.2 
0.87 1.4 b 37.5 
0.56 1.4 b 30.6 
0 .. 87 2;0 b 37.6 

0.79. 1;4 b 29.8 ;.1 

0.57 1:7 . b 27.8 
0.51 1.2 b 23.6 
0.50 3;5 30.8 ' ,'. 
0.66 3;5 3'4.1 . 
0.65 "2.1 b 36.0 .. 
0.51 2.4 32.8 
0.63 .. 2;6 33.8 

0.52 .3~3 3.2.0 
0·.40 .. to.O. :36.8 

I 25 .. 4 .... I 
. 

I 5.3 I 
"1 4.8 ' '." 

I 4.4 

'---....' ~ ~ 
:--' '-j 

''------J 

PAl 
mglg I PAIF' 

23.2 
21.9 
31.0 
28;4 
26.4 
27.4 
29;1 
34.6 
34.1 

24.3T 
28.21 

,29.1 
24:9 
33.1 
26.9 

.40.4 
35 .. 4 
29.2 

. 34.1 

26.4 
23.1 

',20.9 
29.1 
26.31 
31 .. 7 
28.1 
29.6 

26;4 
24.3 

f 
I. 
I 
I 

[---] :--~1' 
'-'-----' 

, "--1 
'--"-' 
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Tabl~14. Seep Data 

15amp!a I Latitude, I Lon~ude 1 stalionlD' 1 Date' 
Saniple Location Time 1 OO.MM.SSIDD.MM.8S Icr~No. I:YVJ.M)[) 1 Tide 

,&!a.~IsIandBackChannel LJ4:ool-43.04'.54 '70,43:36,:H-SeeP1 19309141 .' E 

, 
~--=-' 

.' 

s8iinity 

12-15 

L.~~· 

Fihered,; 
ml 

15.4. 

)seav8'JIsIanciBackChannelI.~4:001 43 .. 04,55 ~.4~.371~~ 19309141 E 30:98" . ·81.5 

S8avtiyisland.BackChannefl:-::8:001'43.04:S4 70.43.36IJf§eep.1 
Sea~I*IanciBacketiannell"'2 .. 8;:ooJ43.a4;54 . 70;:43.36 JII~1Rep • 
~~ISI8nd'BackChannelI '< &:001···43;04.55 1&:4.3 .. 37 11I:.s&ep2' 
Seav...!ll.lslaricfBadfChannelI8:00I· 43.04~55 70.43.3'11·1P-Seep2 Rep· 

:":r . , 
. • Seav!Y1s1and BackChann&lj·· 8~301 43'.04~54 

Seavey IsIand-BaclfChannel' 8:30·43.04.54 

ISa/q)18 DCu ON 
.~e Localion ..• :Tilmf- ~Il OOJF I ugtL 

[ ...... 

seavey Island Back Channel I· 14:00 0 .. 912 1.245:< 
seav...!ll.iSlaOOBackChannei L 14:.00 10.923' 16.818 

seaveY Island Back Chariilel &:00 1:124)' 1;733 
Seav891s1Bnd Back'Channei . 8:00··· 1.022 1.679 
Seavey IslancfB8ck Channel 8:00 11.840 27 .. 766 
Seav...Jl'j. Island. Back Chann81 . &:00 11.740 26.668 

'. 
'Seavey.1sIand BackChannel.1 8:30 .. 0.794 1.813 
Seavey~1s1and BeCk Charinel'.I~ ".8: 30 0.727 1.62'2 

POrtsmouihNavy Shipyard Study. Cruise 1. 2. 3 SeaveY Island Seep Data 
v.9S0J1.8 ,. 

"-i 

• 931020. SLE 
~31020 'SlE 
931020 SlE' 
931020 SlE 

., DR> 

.;:" 
'\" 
.,~!' 

ONF ju~L' 
.,,--,. 

0.0461 
8.365J 

0.0421 
. 0.0421 

6.901 
6.415 

' .. 

0.032 
0.0.32 

18.60 82.9 
,·18.60 77.0 . 

' .. 30.70 88.9 
30~70 78.9 

Dt.t1. 
DAlF ugtL 

.-
227.2 

:7.3 

260_4 
272.6 
. 20.6 

25.4 

381.5 
389.8 

'. 

~~ 
---=-, 

~---.J 

DCd 
uglLIDCcF 

0.0151 
0.2981 

0.035 
. 0.033 

0.486 
0.495 

.... DFe 
Dttt1F ug/L 1 DFeF 

76.3 
9.9 

78.1 
86.4 
20.3 

. 20.81 ' 
,I 

134.1 
137.7, 

1 
1 

r.~1·1 
~~ ~J ~ 

I-~' 

~ 



~ 

PNSY 88Ich 1 

Ba1Ch 1 Paniculale AI Fe and Mr D .. eol~.ia: 12/20/94 

ISamDIe Rr-. Par1iculate 
CruiM Station DeDth ISamDIe SalinitY. Par1icu1ate Alfusted Co.-mration AlICP FeCP MnCP 
No. No. M T_ 0/00 Weiaht ma Volume ml mall Cone ualml Cone ualrm Cone Ua/ml 

MES&1 300 u::s 231 500.0 412.00 5.11 9.4 0.138 
1 1 1.5 31.5 1.16 "'.5 1.32 4.62 4.81 0.109 
1 1 I 31.54 1.05 785.1 1.34 3.22 3.36 0.083 
1 3 1.5 31.35 1.21 141.1 1.50 4.05 4.27 0.09 
1 3 I 31.31 1.43 975.1 1.47 5.02 5.4 0.115 
1 4 2 31.44 0.91 510.1 1.92 3.41 3.83 0.085 
1 4 10 31..47 .1.07 504.1 2.12 2.34 2.58 . 0.083 
1 5 2 31!61 0.54 511.0 1.06 . "1:51 '1;61 0.053 
1 I 2 -'-:3.1;SS 0.' .. 523.1 .1.15 ·1.7.1 .1.9 0.042 
1 I 10 31.511 0.71 527.7 1.35 . 1.84 ·'1.12 .' 0.044 

1 7 2 31.17 0.17 527.2 1.27 2.02 2.18 0.082 
1 7 10 ... 31." 0.77 510.5 1.51 1.74 2.04 0.056 
1 I 2 31 ,It 0(47 :' 411.2 0.14. 1.36 .' 1.69 0.043 
1 • 2 '31· .. 59 0.54 500~' 1.08 1.5 1.88 0.04'8 
1 I 10 31.11 0.72 490.5 1.47 1.84 1.98 0.058 
1 10 2 31.11 0.48 415.5 0.99 1.21 1.4 0.042 

. 
. ..; , 

B.ach 1 Par1icu1ate Cadmilm 0 ... 01 Ar"': '1111/94 " 
, 

'Isu.. !he' 'Paniculate AbalConC. 
CruiM SamDIe I Depth ISamDIe SalinitY. Particulate Adju.ted Concemration Cadmi .... · Polynomial 
No. No. M T_' 0/00' Weight ma VolUme ml mIll Aba;. Factor c.· Equation 

· 

ProBlel 0 0.0012283 -0.04 
MESS-I 300 231 500.0 482.00 0.009 -0.0077717 .. 0.27 
MESS-I 300 ISIIk ·231 500:0 482:00 0.119 -0.1'177737 5,30 

1 1 1.5 31.5 1.1'6 88l.5 .. , 1.32 · .0.005 . ·-0.0031737 0.13 
1 1 I '31'.54 1:05 715.1· 1.3'4 0.004 -0.0027737 .0.10 
1 3 1.5 31.35 -. 1.28 141.1 1.50 0.003 -0.0017737 0.08 
1 3 I ... 31.39 1.43 175.8 1.47 0.008 -0:0047737 0.17 
1 4 2 31.44 0.98 510.8 1.92 0 0;0012263· -0.04 
1 4 10 31.47. '. ;,.·E07 504.8 2 .. 12 -0.002 .. 0.0032263 -0.11 
1 5 2 3.1.81 .. ';.0.54 511.0 1.06 .. 0 ·0:0012283 ~0.04 

1 I 2 ·31.53 0,8 523.1 1:15 .' -0.003 0;0042263 :0.15 
1 8 10 31.58 0.71 527.7 1.35 -0.002 0.0032263 -0,11 
1 7 2 31.17. " "0.87 • 527':2 L27 O· 0.0012263. -0.04. 
1 7 10 31.88 .... 0.77; 510.5 1.51 · -0.001 0:.0.022283 -0.08 
1 8 2 31.81- 0'.47 4B1.2' 0;94 -0'00-1' 0.0022263 -0.08 
1 8 2 3.1.58 0:54 500.8 ·'1.08 . -0'00.1 . 0.0022283 ; ..... ·:0:08 

1 I 10 n.61 0.72 480.5 '., ',1.47 .,,:. -0,005 0.0082263 -0.22 
1 10 2 31.8 0.48' "415:5 0.99 . -0,004 0:0052283 .. -0.11 

BleCk1< .. -0.00.1 0.0022263 -0.01 
BIICk2; 0 0.00122U -0.04 
BleCk3 .. ' '.' -0.005 0;0082283 -0.22 
BleCk4 
BleCkS 

r"'_ 

CdCkl' 
CdCk2 

, 
CdCk3 
CdCk4 
CdCkS . - ._- _ .. _- -

~ l---~J r'" "", 
'L..,.....j 

r' , 
~ 

( 
'------.J 

; 

( ._- ---., 
, , 
"----'..) 

'·'0.008 
-0.003 
0.117 
0;113 
0.113 
0.118 

--'l118 

C.:J 

'0;0072283 -0.25 
.. ·0.00422113 -0.15 
'0.1157·737 ·s .. ;·. , 5.1. 
:0.111773.7 4.93 
-0.1117737 4.13 
-0.114'1737 5.12 
~.1187737 5.24 

Pagel 

'-----..-' 

Dilution DilLtion DilLtion Paniculate Particulate Panicul_ 
Dilution Corrected Corrected Corrected AI mala F. mda Mil mala 
Factar AI ualml Fe ualml Mn ualml 

1 5.660 9.400 .138 12.25 20.35 0.30 
2 9.240 9.620 .218 31.86 33.17 0.75 

2.67 8.597 8.971 .222 32.75 34.18 0.84 
2.87 10.814 11.401 .240 34.33 38.19 0.76 
2.67 13.403 14.411 .307 37.49 40.33 0.86 
2.87 9.292 9.1192 .227 37.12 39.58 0.93 
2.87 8.248 11.889 .188 23.36 .. 25.75 0.113 
2,67.· .4 .. 21.9 4.432 .142 31.25 32.83 1.05 
2.87 4.566 5.073 .112 30.44 . 33.82 0.75 
2.117 4.379 4.858 .... .. 117 24.17 27.31 0.66 
2:87 "5.393 5.121 .168 32.20 34.75 0.99 

'2.8·7 4.846 5.447 .150 24.13 28.30 0.78 
2.87. 3.631 4.512 .115 30.90 31.40 0.91 
2.87 . ;'4.005 4.986 .128 29.87 38.79 0.95 
2.87 4.379 5.287 .155 24.33 29.37 0.86 
2.87 3.231 3.738 .,112 28:82 31.15 0.93 

. .'. 

Particul .... Cd 
ug/g 

-0.04 
0;59 0.59 

.11.48 11.48 
0.46 . 0:46 .. 

0.37 0.37 
0:20 0.20 
0.47 0.47 

-0.17 -0.17 
-0.42 -0.42 
-0;32 -0.32 
-0.98 -0.88 

.' -0:83 . -0.63 
-0.25 -0.25 
-0:40 -0.40 
-0,88 -0.66: . .. . 

'. 
.-0.57 -0.5·7 
:' .. 2.0 -1.20' 
-1.51 -1.51 

' .. .. ' 
. 

.' 

.. 
-- . _ . 

...... ---.0 

r' ,-~- ~ 

~ 
r--- .. 
:~ L-J ~':"l C-'~J r:~J 

ir- ~ , 

~ ~ 
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PNSY IIIdch 1 

.1 L J 1 
IIIdch 1 Particulate Coal r Date 01 Analvais: 7/11114 

SMIDIe ~ Particulate AbsICOIIC. 

CruiM SMIDIe DeDtb SMIDIe s.Jinitv. Particulate Ad'uatad Concentration c- PoIvnomial I~ ... ion Particulate Cu 
No. No. M T_ 0/00 Weiaht. rna Vo~ma ml maiL AIls. FlClorc EQuation ~ 

-

PnIBIt 0 -.729 -0.7 
ME5S-1 300 231 500.0 462.00 0.037 11.647 20.88 20:9 
ME5S-1 300 SIlk 231 500.0 462.00 0.111 30.401 65.80 65.8 

1 1 1.5 31.5 1.111 881.5 1.32 0.039 10.208 35.20 35.2 
1 1 a 31.54 1.05 785.1 1.34 0.034 8.806 33.55 33.5 
1 3 1.5 31.35 1.2a a41.1 1.50 0.043 11.330 35.117 36.0 
1 3 8 31.311 1.43 1175.8 1.47 0.054 14.415 40:32 40.3 
1 4 2 31.44- o.lIa 510.a 1.92 0.036 11.367 38.23 38.2 
1 4 10 31.47 1.07 504.a 2.12 0.027 6.843 25.58 25.6 
1 5 2 31.611 0.54 511.0 1.06 0.017 4.038 29.91 29.9 
1 a 2 31.53 0.1 523.1 1.15 0.019 4.599 30.66 30.7 
1 I 10 31.56 0.71 527.7 1.35 0.022 5.441 30.65 30.7 
1 7 2 31.17 0.17 527.2 1.27 0.025 8.282 37.50 37.5 
1 7 10 31.81 0.77 510.5 1.51 0.02 4.880 25.35 25.3 
1 8 2 31.81 0.47 49a.2 0.94 0.017 4.038 34.37 34.4 
1 9 2 31.511 0.54 500.6 1.08 0.019 4.599 34.07 34.1 
1 9 10 31.11 0.72 490.5 1.47 0.025 6.282 34.90 34.9 
,1 10 2 31.' 0.48 485.5 0.99 0.018 3.758 31.32 31.3 

BkCkl, '0 -.729 --" 
"-,-, BIi.Ck2. 0 -.729 

.. 

... BkCk3 0 -.729 
'BkCk4 0 '-.729 

. BkCkS 0 -.7·29·· 

. CuCkl-. .... 0.076 20.585 
CuCk2 0.076 20.585 
CuCkS 0~08 21.707 
CuCk4,. 0.0-79 21~.426 

, CuCkS' 0,08 21.7117 
.-

"i". 

",'-

Paga2 
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I~ 

.' 

I I 
Balch 1 Particula1. Nickel Dale 01 Analvsia: 

CruiM ISempie 
No. No. 

ProBII 
MESS-I 
MESS-I 

1 1 
1 1 
1 3 
1 3 
1 4 
1 4 
1 5 
1 • 
1 • 1 7 
1 7 
1 8 
1 9 
1 I 
1 • 10 

..... 

'-

----.:......., 

Semple 
Depth ISempie Salinity. 
M T_ 0100 

300 
300 I SIlk 

1.5 31,5 
I 31.54 

1.5 31.35 

• 31.'31 
2 31.44 

10 31.47 
2 31,89 
2 31.53 

10 31.5' 
2 31.87 

10 31,11 
2 31.11 
2 31,59 

10 31." 
2. 31.' 

BI< Ckl ' 
Bl<Ck2 
Bl<CIi3': 

.. Bk'Ck4· 
Bk.CkS 
Ni.Ckl 
NiCk2 

'V'" NiCk3, 
_ .. Ni'Ck4 

NrCkS" 
;,,' 

r"-~-,'": 

~ 

.• ' 

,t~· ~ .-.~ 

Particulate 
Weight. me 

231 
231 

1.18 
1.05 
1.28 
1.43 
0,9' 
1.07 
0.54 
0.' 

0.71 
0.'7 
0.77 
0,47 
0.54 
0.72 
0.4' 

LJ 

7/18/94 

~ 

IAdiuetacl 
Volume ml 

500.0 
500.0 
.11.5 
715.1 
'41.1 
175.' 
510.' 
504.8 
511.0 
523.1 

. 527.7 
527.2 
510.5 
49'.2 
500.8 
490.5 
415,5 

i 
'-----' 

PNSY Batch 1 

Particulale AbsIConc, 
Concemralion Nickel I Polynomial I Rearessiori Particulal. Ni 
mll/l Aba, Factor c Equelion Uil/g 

0.004 1.708 1.71 
462.00 0,034 11.182 24.20 24.20 
482.00 0.097 31.083 87.28 67.28 

1.32 0.031 10.235 35.29 35.29 
1.34 0.027 B.971 34.18 34.18 
1.50 0.034 11.182 35.50 35.50 '. 

1.47 0.05 18.237 45.42 45.42 
1.12 0.028 9.287 37.91 37,91 
2.12 0.025 8.339 31.18 31.18 
1.06 0.017 5.812 43.05 43.05 
1.15 0.015 5.111 34.54 34.54 
1.35 0.028 9.287 52.32 52.32 
1.27 0.015 5.181 30.93 30.93 
1.51 0.011 '.128 31.83 31.83 
0.94 0.01' 5.496 46.78 48.78 
1.08 0.01~ 5.496 40.71 40.71 
1.47 0.016 5.498 30.54 30.54 
0.99 0.015 5.181 43.17 43.17 

. '0.001 .. " ' .... .758 
0.008 c· .. 2:338 :.. 
o.oos 2 .. 022 

·0.001 . .. .128 
0.005 2.022· 
"0:.068 21.29:1 :....: .... 
0:072 23.186 
0.071 22c8tli 
0.069 22.238 
0:073 '23.502 

., 
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PNSYIIaIch 1 

I I I 
B8Ith 1 ParticlAa. LHd Dale of Ana""': 7/25/94-

ISampie ~ Particulate AblllConc, 
CruiM ISampIe I Death I~ Salinity, Particulate Adius1ed Concentration LHd fPiIiVnOmial lFi8G .... ion Particulate Pb 
No. No. M T_ 0/00 WltiahL "'" Volume ml mall Ab •. Fctorc Eauation ua/a 

PIoBl< · cO.002 -.395 .' -0.4 
MESS-I 300 231 500.0 462.00 "0.049 12.193 "26,39 26.4 
MEss.l 300 1 SIlk -231 500.0 482.00 0 ... 118 2t.224 .. 83:28 83.3 

1 1"' '1:5 .. 31.5 1'.1' '11.5 '1.32 ' 0.082 15.402' . 53.11 .' 53.1 .. 

1 ,- I 31.54 1.05 715.1 1.34- 0.013 15.649 59.81 59.8 
1 3. 1.5 31.35 1.21 141.1 1.50 0.081 ' 20.092 83.71 83.8 
1 3 .' 31:38 1.43 875.' 1.47 0.094 23.301 85.18 65.2 

.. , 1 4 2· 31.44 ·'O.tII 510.' ... 1.82 ,0.088 1S.883 88.81 68.9 
1 4 '10 31.47 1.07 - 504.1 2,12 0.043 10.712 40.05 40.0 
1 5 ,2 31.89 0.54 511.0 1.06 0.028" 7.010 51.93 51.9 
1 . 8· ·2 31.53 . 0.8 523.1 1.15 0.034- 8.491 56.61- 56.6 
1 8' 10 '31.58 0.71 527.7 1.35 0.034- .. '.491 47.84 4.1-.8 
1 . 7 2 . <.31.87 0.8l. 527 .. 2 1.27 0:042 10.466 82;41 82.5 

.1 7 10 31.88 0.17 510.5. 1.51 0'.031 7.750 40:26 40.3 
1 8 2 !.c', .31.81' 0.47 498.2 0.94 0.028 ' 7.010 58.66 59:7 
1 ',.8 2 ,31".59 0.54' ,·500.8 1.08 0.0'33 '.244 61.0'7 81.1 
1 9 10 31.81" 0:72' 480:5 1.47 0.033 I.n~ 45:80 45.8 . 

1 10 2 3fa . 0.41 4.15.5 0.98 ',.0.028 . ,. .. 8:.5"18 54-,30 54.3 
BItCkl . ,~ -0:003 -:642 
BltCk2' . 

.j, 
... -0.003 -.842 

, BkCk3 '. • -.0;002 -.395 
SltCk4 -0,'002 ·:395 
BkCkS . . .... -0.003 ,; '-:842 

.' 'PbCkl ... 0:082 . 20.339 
PtlCic2 , • 0 .. 082' 20.339 
PbCk3 ·0.082 20;339 
PbCk4 ... 0.085 21.078 
Pb'Ck5 0.083 20.585 

.. _::.i. _ -': 
, 

- - ... 1 - .- - -- - -- - - -- -

Page 4 



PNSYBa'ci1'2 

110l1:li 2 PIrIaUII AI Fe un DaIo <II AI~: 12/20/14 

I....,.. _ PI_II OIIoaIan DIlutIon DIIuIIan P • .-culil. PortIcUlII P"'",1I11 
OUIII _on 1_.' P.nIaAIII A4uoIod Concentralon AlICP FeICP ItIICP Dllulon Carr_d CorNc:Ild Carr_d AI mala Fe. mala lin mala 
No. No. II Type 0/00 IWeiahl. ma _ nil mall Cane, UWmI Cone uahnI 1Cane. UWmI F.dor AI Ull'nII FI UIl'nII lin. UIl'm 

_, 300 231 500.0 412.00 5.645 11.411 0.134 I 5.145 11.411 .134 12.22 20.37 0.211 
1 10 5 It.' 0.52 .12.5 1.01 1.785 1.8118 0.052 2.67 •. 768 5.06' .1311 38.16 38.118 1.07 
I 11 2 31.' 0 .• ' .112.5 0.113 1.3311 1.506 0.037 2.67 3.575 4.021 .0011 31.011 3 •. 07 0.'6 
1 13 2 31.55 0.55 501.' 1.10 1. •• 5 1.6811 0.0311 2.67 3.1115 4.510 .10. 28.14 32.'0 0.76 
1 13. 31.151 0.71 508.0 1.58 2.01. 2.35 0.045 2.61 5.511 6.275 .120 27.110 31.77 0." 
1 14 2 31.'3 0.44 481.8 0.111 1.285 1.441 0.037 2.87 3.37' 3.847 .0011 30.71 34.11 0.00 
1 14 15 31.7 0.43 4'8.5 0.88 1.11 1.262 0.033 2.67 2.1164 3.370 .088 27.57 31.34 0.12 
1 15 2 31.41 0.14 482:7 1.05 2.535 3.063 0.078 2.17 6.768 8.171 .20' 28.80 34.'0 0.88 
1 17 2 31.45 0.87 488.3 1.1111 2.532 2.1163 0.062 2.67 6.760 7.1111 .116 27.18 32.12 0." 
1 18 2 31.37 1.23 414.' 2.54 3.215 3.111 0.088 2.17 1.584 10.175 .235 27.112 33.011 0.76 
1 111 2 31.4 1.14 471.0 2.311 3.425 4.0113 0.01111 2.67 8.145 10.821 .264 32.011 31.34 0.113 
1 . 20 2 31.35 0." .11.3 2.01 2.884 3.175 0.084 2.17 7.700 10.070 .251 31.43 41.14 1.02 
I 21 2 31.35 1.11 502.2 2.35 3.05 4.084 0.002 2.67 1.144 10.851 .241 27.61 38.7' 0.83 
2 1 2 31.7" 0.17 ·511.' 1.88 2.027 2.707 0.063 2.67 5.412 7.221 .111 22.32 28.10 0.611 
2 1 IS 31.1" 0.11 501.5 1.71 1.55 2.101 0.057 2.17 4.131 5.621 .152 18.11 24.74 0.17 
2 2 2 31.... 0.71 412.4 1.10 1.347 1.171 0.041 2.87 3.511 4.747 .101 18.21 24.04 0.55 

110l1:li 2 PortcU ... CodnUn DaIo <II AlIIyoIo: 71111114 

1_ . _ P ... C1III.. AblJConc. 
OUIII 1·_· I~ PIlllaAIII ,_ Concentration CodmIom PlIIVnoriIIoI- I~ PII1IcuIIII'Cd 
No. No, II trPI' 0/0-0 WeIahI. ma _ nil mall AIls. FOdor c·" . IEclulllon ua/a 

", , 
PrIIBk . • •. .-

_, 300 231 500.0' - -412.00 ·OeO~ ·~0.00711.12 0.26 "0.'58 0:58 
_, 300 1_ 231" ... '500,0 482;00 0.121 ... ·0.1268.1'62 5.30 ·11.41 . 11.41" 

I 10 5 '3nl' 0':52 412.5 .1.01 .0.0.03 ·0.0'0011'62 0.03 0.21 0.21 .. 
In' 2 3'1:8 0,48 . 402.5 .... .·0,113 0.004 ·0:00111162 0.06 0:52 . 0:52·::. 
I 13"2 3,1:55 ·0.55 ... 50t.1 1.10 0.006 ·0:0031162 0.13 . '0:112 0.12' ... 

'1' 13" 31.11 0.71 ·508.0 1.5' Oe007 ·0,0048162 . 0~"6 .0;61 0.81 
3·',~ ~.444V~ -'lI.av U.U~! ·U.UUU~1.62 U,U30.24 0.24 

I 14 15 31.7 0.43 '4".5 '"0:" 0:003 ·0.000'162 0.03 0:25.. . 0.25 
... I 15 2 31.41 " 0.14 '~482:7 ·.1'.15 0.006' ·0,003"62 0 .. 13 0:54. 0.54 

II· 17e:. 2 3.1.45 0:17' ',,"'e3 "-18 0.004 ·0.0018162 0.06 0,25 0:2S 
1 18 2 3'1.'31 1'.23' '·484.6 2.54 0.·005 .·0.002.,62 0.01 .: 0,30 0.30 
I III 2 '3'1 .• ' 1.1'4' 47.1.0 2.31 0.00.5 .. ·0.00211.62 0.011 0:33 0;33 ". 
I 20 2 31:35 0,11 411.3 '.2.01. 0.005 ·0.0021162 0.00 0:3' . '0:38 
1 21 2 31.35 1-.1. : 502.2 2.35 0.006 ·0.003'8..182 0.13 0:.3 0.43 
2 1 2 .... 31.7811·0.17' 511.' 1.11 0.013 ·0.OrO'.162 0.38 '1.41 1.411 
2 1 '1'5 3-1-•. 1.1.6 .. 0.11 501.5 1.71 0,006 .0.003'-162 0.13 0.55 0.55 
2 ·2·2 31.... 0.711 4112.4 ,'1.60 ,0.006 • .. ·0:0038162 0.1.3 0.64 '0.64 

BIliCki 0.002 0.0001838 ·0.01 

'\ BIloW 0.001 0:0011.83' ·0.0"4 
BIIo Ck3 ... 0 . 0;0021838 ·0.07 
BIIo Ck4 0.003 ·0.0001162 0.03 
.. CI6 0.001. 0.00.1.'1831 ·0.04 .. 
CilCkl 0:126 ·,O.I~381'62 5.1·3,' '.' 
Cd,C1C2 '0;125 ·0C1221162 5.08 .. 

. CdCk3 '0.12' ·0.123at62 5.13 
.,.... CdCk4 '0.13 ·0:121U62 '5.36 

CdC16 0.121 ·0 .. 1258112 5:25 
! ~ ___ __L-- _ ~ ___ ___ '7 

·P.' 
'--- ~ C2 f-' , r. : i 1--1 

~ L-J r"1 
,--~----.. 

~ 
i-----~ 

~' ! ,I ~ 
1-- --j 
~ 

;--~ i:::=J ::=:J ~-I 
'---...-.J 

="~-J 
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Batch 2 PortaJalO Copp 0.11 fill "'..,..: 7/1 1114 

ISAM - Parlculate 
OIAM 1- DoD1II 1- SllirAY. ParllcUat. 1- eo.-ntnlllon 
NIl. NIl. M lJIpe 0100 WelglC~1IIII _nil moll 

PIo8k 
MESS-l 30D 231 0,'" 
MESS-l 30D ISIIk Ul 0.4' 

1 10 5 31.' 0.52 "'2.5 1.0' 
1 11 2 31.. 0 .... "82.5' 0.83 
1 13 2 31.55 0.55 SOl.' 1.10 
1 13 • 31.11 0.78 SO'.O 1.5' 

14 31.1: 0.44 4111. O.BII 

1 14 15 31.7 0."3 418.5 0." 
1 15 2 31.41 0.84 482.7 1.85 
1 17 2 31.45 0.87 4".3 1.88 
1 11 2 31.37 1.23 ....... 2.54 
1 11 2 3t.4 1.14 47'.0 2.38 
1 20 2 31.35 0.81 "".3 2.01 
1 21 2 31.35 U. S02.2 2.35 
2 1 2 31.788 0.87 511.' 1." 
2 1 15 31.811 0.81 508.5 1.78 
2 2 2 31.8ee 0.7e 482.4 1.80 

l1li CIoI 
Ilk CIo2 
l1li CII3 
l1li CII4 
l1li CIIS 

." CUCkI -" .-' 

o.Clo2 .. 
...:::. 

o.Cll3' .. 
." 

, o.Ck4' ' ... , 

'0. CIIS' . , 

-

'l, 

PNSYBn:ll2 

Abo/Conc, 
c:- Palvnamlil -Aba, F_c ~llon 

0:001 ,,451 ·0.5457111 
0,036 e,405 20.36 

0.11 30.242 '5.'" 
0;021 5.1'1 3e.'5 
0.018 4.33' 37.71 
0.026, 8.588 "7.82 

0.03 7.715 3e.08 
' 'O.OI! 3.4112 31.74 

0.013 2.828 27.24 
0.032 '.27' 35.23 

0.03 7.715 31.12 
0.035 8.123 28.87 
0,036 e.405 33.00 
0.034 1.'42 3'.08 
0.03' 8.868 33.78 
0.025 6.307 21.01 
0.021 5.111 22.77 

N> IIYALUEI IIYALUEI 
0 ·.732 
0 ·.732 
0 '.732 
0 ·.732 
0 -.732 

'0.077 .. ' 20.8"8, 
0.078 " 21.231 

0.08 2.1.784 
0.078 21.513 
0.081 ' . 22.076 

,i ,'. 

Page 2 

PaIleU •• CU 
uaJa 

·0,55 
20,36 
1S.46 
38.85 
37,71 
47.e2 
3e.06 
3' . 
27.24 
35.23 
31.'2 
28.87 
33.00 
36.08 
33.78 
26.01 
22.77 

IIYALUEI 

,:0. 

, 
~ 
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I~ 
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1Io1l:h2P. ___ 
o.ttalAr .... : 711./84 

1- - P.,. ..... ,. 
CnAoI - IDoD .. 1- SoII_. PortICUlII I- ConcIntrIIion NIdI .. P-
No. No. II Type 0/00 Iw.w..ma v.- nil mill\' Abl. Fldarc 

...... -0.002 
_1 30D 231 0.46 0.028 
IIElI&I 30D 191* 231 0.46 0_085 

I 10 5 31.1 0.52 412.5 1.08 0.013 
1 11 2 31.1 0.41 482.5 0:83 0.01 
1 13 2 31.55 0.55 501.1 1.10 0.01 
1 13 I 31.11 0:7. 50'.0 1.56 0.011 

14 31.63 0.44 4V1. u.8e u.uue 
1 14 15 31.7 0.43 41'_5 0.'. 0.01 
1 15 2 31.41 .0.84 412.7 1.85 0.021 
1 17 2 31.45 0.87 "".3 1.811 0.01' 
1 II 2 31.37 1.23 414.' 2.54 0.027 
1 18 2 31.4 1.14 47'.0 2.31 0.024 
1 20 2 31.35 0." 411.3 2.01 0.021 
1 21 2 31.35 1.11 502.2 2.35 0.021 
2 1 2 31.7111 0.87 515.1 1.18 0.017 
2 1 15 31.811 0.81 508.5 1.711 0.016 
2 2 2 31.118 0.78 482.4 1.10 0.012 

BIk Ckl -0.002 
BIk CIo2 -0.004 
BIk 00 -0.003 
BIk Ck4 -0.004 
BlkCkS -0.002 
II CIol -"", .. .. ' -- ·0.066 . .. 
N:CIo2 .. .. 0.066. 
NC113 O.OfS 
1I.Ck4· .. 0,066 
liCkS 0 0.068 
'. ." '0' 

L......, ~ r .'. ] ,.";-, 
~ c~ J [--; l~·. OJ ['~ -~-,--~l 

PNSV Botch 2 

AbolConc. ,-
IEquolon 

-.435 -0.5457151 
8.183 18.80 

28.688 64.26 
4.224 32.48 
3.282 21.63 
3.U2 23.84 
5.776 28.25 
2.e81 2 .10 
3.282 30.12 
'.708 21.54 
5.776 23.12 
1.571 27.17 
7.640 26.11 
6.701 27.38 
6.708 22.74 
5.466 22.54 
5.155 22.66 
3.913 11.11 
-.435 

-1.056 
-.745 

-1.056 
-.435 

20.683 
20.683' 
2.1.304 

.. 20 .. 683 
21.815 

P.3 

" L-.., ~ 

P..acu ... 11 
ug/g 

-0.55 
18.80 
64.26 
32.48 
21.63 
23.14 
28.25 
2: .10 
30.62 
28.54 
23.12 
27.17 
26.11 
27.3. 
22.74 
22.54 
22.66 
11.81 

'~: ~ , -"J 
'--~' • 1 I <l ,:~ 

~ r:-i [ .J 
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~ L-Jj 
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PNSY 8aII:h 2 

BItch 2P .......... IA.,I DIIIt '" " ... : 7/25/84 -- - P ........ I. Aba/Conc. rCnOM __ 
lIlIinIIr. P.rItcUa IA4uIM ~ LNcI P~ Ro!PUan P.rtIcU ... I'll 

LHo. .... M ITr ... 0/00 W--.ma V_nil matL Aba. F.aorc iEQua ..... ua/a 
" 

1'10IIII ,-- -0.002 -.546 -0.545716"1 -0.51 
MEsS'f 300 231· 500.0 412.00 0.047 1.1.6011 25.13 25:1 
IESS-I '300 '. 231 50'0.0'_, 462.00 ' 0.12 28.71.7 '64:32 '64.3 

I \"3'2 31.55 0'.55 501.' _1.10 '0.032 7.818 --'57.37 57.41 1" ...L 
L 1 '13 a- 31011'- ", 0.7' 508.0 1,.56 0,042 , 10',31'11' 52.50 52.5 

1- 10 5 31.8 0'.52 .. , 4'2.5 1..0. ,0.034 8.3.4 ' 64.4"11 84.5 
I II 2.: 3,1,1 0,41 ,412.5 0_83 0,03 7,3,112 64":28 14.3~ --' 
1 14 2, 31-.13, 0'.44- ,4H.6 0,18 0,02& 6:400 58.18 58,2 
1 -f4 . 15 " 31.7 0.4-3 ,4".5 ,0.18 "0.021 5.1511 48.00 48:0 
I ,. 15 I. 31041 0.84, 482.7 US 0'.0'5' 14,337 61.01 11":0 
I' 17 I. 3\,45 ,0' .• 7 4".3 UII 0,07' 18,'02 77.54 77.5 '" j 1 
I I ... 2 ,3\-c37 1.23 484.' 2.54 0.0611 17'.0,66 55.50 '55'.5 
I ,f'lI 2 31,4 1.14 :.'478.0' 2-311 0.074 18.306 ,., '4.23' 64.2 
:f 20 2 3U5 G." ' -41':3 2,0'1 :0'.071 17.562 71,68 71:7 
:1 21 2 ,3H5 1.1' :502.2 2.35 0'.078 111.2l1li 65.42 ,65.4 
2 'I 2 '31;761 0'.87. 51,1:' .. \,18 0',043 10.617 4'3.78 43 .• 1 
2 I' 15 31'.111' 0'.81 '50'.5 M __ ' 1.78 0'.034 8.384 36(15 36_11 

r 2 '" 2 ',2' 31;861 0:-711 4112.4 L60 '0:025 ;- 6'.152 :J1:15 31..1 
BkCk1 -0.001 ·.28'8 
Bk CIo2 '-0,002 '.546 

"'BkCk3 -0,00'3 -.784 
1Ik'Ck4 -0:003 ·.78~ 

r T T Ilk Ck5 -0';003 :.784 

L 1. 1. PbCkl ' 0;0'82 20.281 
, PbClo2 0'0'2 20.281 

t-::-:- t 
PbCk3 ' " 

, 0.083 20.538 
PbCk4 .- ,'," 0.08' 2.1:283 
PbCkS' ,j 0:083 " 20.539 

P.4 



I' 

'~-~. 

PNSVBIIcII3 

Balch 3 P ...... aII ~ Fa Mn Dale "'",,_: 12/22114 

.Sen1M - P.rI ..... ,. IlIIuIIon OIIuIon Dilution P.rlcuI.,a PattiaAa1e ParlcuI.'a 
en-. SIt_on 1Dti>1h 1SM1M SaI.-, PIf1icoAa1e A4uIIMI Concontrallon AlICP F<oICP ..,ICP Dlluton eorrec1ed Correclad eorr.d8d ~ mg/g F. mg/g Un mg/g 

No. No. M Tvpe 0/00 Welahl. rna _·mI mall ~ ug/m Cone, ug.\'nI. ~ug/!III F.dor ~ !!111m F. ug/m Un uwrn 

UE!&1 300 231 500.0 482.00 5.537 8.45 0.131 1 5.537 8.450 .131 11.118 20.45 0.28 
2 3 2 31.17 0.11 488.1 1.13 1.755 1.826 0.042 2.87 4.8&6 5.142 .112 23.14 25.38 0.55 
2 4 2 31.78 0.71 415.1 1.18 1.541 1.768 0.03 2.17 4.114 4.723 .080 21.10 24.22 0.41 
2 5 1 31.11 0.77 414.5 1." 1.787 2.024 0.041 2.67 4.771 5.404 .108 24.78 28.07 0.57 
2 5 5 31.71 0.'7 48'.4 1.16 1.848 2.258 0.035 2.67 5.201 8.028 .083 23.81 27.72 0.43 
2 • f 3t.27 0.7. 411.7 1.14 2.082 2.418 0.04 2.67 5.586 8.4511 .107 28.21 32.70 0.54 
2 I 3 31.37 0." 411.7 1. .. 2.135 2.414 0.04 2.67 5.700 '.445 .107 28.15 31.83 0.53 
2 • 10 31.72 0.14 500.' 1.'8 1.728 2.142 0.042 2.67 4.614 5.7111 .112 21.117 27.23 0.53 
2 I 1 31.85 0.61 4.4.3 1.23 1.185 1.5211 0.04 2.67 3.164 4.082 .107 20.75 26.77 0.70 
2 8 5 32.33 0.15 482.0 1.35 1.311 1.7411 0.038 2.87 3.500 4.670 .101 21.54 28.74 0.62 
2 • 2 31.37 0.14 502 .• 1.17 1.714 2.275 0.032 2.87 4.578 8.074 .085 21.78 28.83 0.41 
2 10 2 3, .• ' 0.15 4.7.2 1.31 IOSI 1.418 0.034 2.67 IDOl 4.002 .081 loll 24.83 0.56 
2 11 2 31.55 0:.7 417.2 1 .• ' losl 3.06' 0.053 2.87 IDOl 1.182 .142 loal 33.78 0.58 
2 13 2 31.12 1.13 4.0 .• 2.30 10.' 2.114 0.053 2.67 lOll 7.700 .142 loll 27.21 0.50 
2 13 •. 5 31.82 0.'5 50 •. 4 1.17 2.048 2.3'7 0.044 2.67 5.471 1.400 .117 25.75 30.12 0.55 
2 15 2 31.74 0.17 41 •. 2 1.71 1.788 2.256 0.046 2.87 4.715 8.024 .123 21.68 27.68 0.56 

Balch 3 ParlcUaIO cadrrium Dale"'" .... : 1123/.4 

SaIr@. - ParicuIa,. AbaIConc. 

en-. Is...- 1Dti>1h 1Sen1M SaI,-, PIf1icoA_ A4uIIMI Concon1Idon CIdmi.rn PoIvnomIli ~ Pirlcul •• Cd 
No. No. M ITI'pe 0/00 WIiahI. rna -.m mall Aba. Faclor c Eqwllon ug/g 

ProIlll2 ., o 0.00081711 -0.03 -0.03 
MESS-I" 300 I' 231 500.0 412.00 0.012 -0.0111122 0:34 0.73 0.73 ..::. 
UE5S-1 300 laa ." ·231 500.0 482.00 0.138 '. -0.1311122 5 .• :' 11.72 .. 11.72 . 

'2' . 3 2 '. 31·;.7· 0." .. ' 418.' 1.13 0.005 -0.0041122 ·0.1·2: 0.61 0.61 . 

2 4 2 3!-e7. 0.7' 485.1 '1." . 0.004 -0.0031122 :.0.0. 0.48 0.48 
2 51' l' "'0; 

2 '5 . 
2 8 
2 8 
2 8 
2 8 
2 8 
2. • 
2 10. 
2 11 

13 
2 '13 
2 15 ... ".~ .-

. 

i __ ·~.'i 

5 
1 
3 ~ 

10 
1 
5, ' 
2- '. 

2 
2 ~-- . 

2 
.:5 

' .. 

2 
'lik Ckl 

Ilk Ck2 
1IkCk3 
lIk'eM 

.1Ik'CkS 

. CdCkl' 
CdCk2 
CdCk3 
Cd eM 
CdCkS 

r---" 
~I 

31.61 
'31.71 
3·1.27 

"' 31.37 . 
31:72 
3'1;.5 
32,,33 
31.37· 
3'lett 
31:55 
3H2 
31.12 
'31:74 

. 

". .. 

~ 

r--
I" I 

'------.J 

0.77. 484.5. 
0.'7 481.4 
0.7. 411.7 

·0.81· ,411,7 
0.'4 500.8 
0.61 .... 4.4.3 , 
0.85 412.0 
0.14 " 502.: ... 
0:65 ·487.2 
0.117 : 487.2 
U3 4110.11 
O:as 50.:4 
0.87 4.11:2 

-

" 

I~ i 
'------' 

i . 
'--------' 

1.18 0:004 · -0.0031122 '''O,ot 0:48 . 
1.16 0.008 · '-0.0051122 0.15 0.71 
1.14 0.004 , -0.0031122 0:08 0.47 
1.18 0.006 -0.0051122 0.15 0.76 
1." 0.005 . -0.0041122 0.12' 0.58 
1.23 0:006 .. -0.0051122 0.15 1.01 
1.35 0.004 ,. -0.0031122 0.08 0.58 
1.17 0.008 1-0.0051122 0.15 . 0.74 
1:31 0.006 -0.0051122 0.15 0,115 
1.811 0:0011 .. -0.0081122 0.25 1.01 
2.30 0.008 .. -0.0011122 0.25 0.87 
1:87 0;004 -0.0031122 '0.08 0:44 
1':71" 0:007 -0.0061122 0:.18 . 0,15 

0:003 -0.0021122 0 .. 06 
0.001 -0.0001122 . 0.00 
0:002 -0.0011122 '0.03 : 
0:00:\ -0.0001122 0.00 
0;002 -0.0011122 0.03 
0.128 · -0.1281122 4.'87. . 
0.'133 -0.1321122 5,08 
0;,33 -0.1321122 5.08 
0.137 -0.1361122 5.30 
0.135 -0,1341122 5 .• 1. ----

P ... , 

~I ~ ~ L-....! 

--

0.48 . 
0.71 
0.47 
0.76 
0.58L. 
1.01 
0.5a 
0.74 
0.115 
1.0.1 
0.87 
0.44 
0:85 

oo· 

i 
------=-' 

.. 

~ 
---~ .. 
:. ! 

'--------' "-----! ~~ l- .1 ==:J 1--'-'-' 

'--..J ,. J 



( . .: f-~'~' 

~ '----------' 

BlItch 3 P"aAa. CC!III Ddt"'''' .... : 7/12/84 

1- -Q\AH ISorqH ~ SorqH ISoIIrIIty; PortIaA-. ,_oct 
No. No. U .Type 0/00 WoIahI. rna V_mi. 

Prol!I<2 
_1 300 231 500.0 
UE!lS-I 300 191* 231 500.0 

2 3 2 31.17 0.81 401.1 
2 4 2 31.70 0.7' 465.1 
2 5 1 31.61 0.77 414.5 
2 5 5 31.71 0.17 411.4 
2 6 1 31.27 0.70 411.7 
2 5 3 31.37 0.11 486.7 
2 5 10 31.72 0.14 500.1 
2 I 1 31.85 0.61 404.3 
2 I 5 32.33 0.85 482.0 
2 0 2 31.37 0.14 502.' 
2 10 2 31.01 0.15 407.2 
2 11 2 31.55 0.07 417.2 
2 13 2 31.62 1.13 400.0 
2 13 0.5 31.12 0.85 500.4 
2 15 2 31.74 0.87 48'.2 

.Clel 
IIkCk2 
IIkCk3 
IIkCk4 
Ilk CkS 
CUClel 
CUCk2 
CU'Ck3 

, Q:,Ck4 ,,,' 

CUCkS 
. -.... -. 

" ." 

, , , 
'------'-------

P.rlaAate 
ConcenInIIIon IcaliIOr i'ahmamIiii 
mall AlII. FodOr c 

0.001 
462.00 0.036 
462.00 0.107 

1.63 0.016 
1.61 0.010 
1.66 0.022 ' 
1.16 0.020 
1.64 0.031 
1.66 0.03 
1.61 0.023 
1.23 0.013 
1.35 0.016 
1.17 0.023 
1.31 0.012 
1.00 0.033 
2.30 0.032 
U7 0.021 
1.71 0.023 

0.001 
0.001 

0 
0 

0.001 
0.075 
0.075 
0.076 
0,071 
0,077 

PNSYBn:I13 

AbllConc. 
IRochUIon 
IEaualon 

-.569 
8.380 20.33 

28.583 64.05 
3.608 11.27 
4.553 23.35 
5.406 21:08 
7.388 34.02 
7.867 40.34 
7.663 37.04 
5.601 27.10 
2.846 11.66 
3.680 22.78 
5.681 27.10 
2.561 15.76 
6.537 35.20 
1.252 20.21 
7.114 33.48 
5.681 26.17 
·.560 
-.560 
-.854 
-.154 
-.568 

20.481 
20.411 
20.772 
21.057' 
2E057 ' 

.:~," 

~~~~ '. 

Page,2 

,~~---.; 

PorI_CU 
UiJiD 

·0.6 
20.3 
64.1 
1'.3 
23.3 
28.1 
34.0 
40.3 
37.8 
27.1 
18.7 
22.1 
27.1 
15.1 
35.2 
20.2 
33.5 
25.2 

-----0--, 

~--' '--- ~i i:=J .. -~ 
,~ ___ I i--.J 



BolCh 3 PIIIIcU ... NIeMI 

CNM ,-
Na. Na. II ~ 

ProI!II2 
IlESS-I 300 
_I 300 I~ 

2 3 2 
2 4 2 
2 5 I 
2 5 5 
2 , I 
2 6 3 
2 , 10 
2 • I 
2 , 5 
2 0 2 
2 10 2 
2 II 2 
2 13 2 
2 13 0.5 
2 15 2 

Ilk Ckl 
Ilk Ck2 
Ilk Ck3 
Ilk eM 
Ilk CkS 
NICki 
NlCk2-
NlCk3· 
NI.eM 
NICkS 

~ 
1--: 
'----'-'-' 

'---,i 
l~ __ < .. , 

DaIt 01 ,. 0IIVaIa: 7111/84 

,- - ParlOJIate 
SalInItv. Pa1IcI.fale ~oted eo.-nnuon -0/00 I_.ma V ........ mI maLL Aba. 

231 500.0 462.00 
231 500.0 462.00 

31.87 0.81 406.8 1.63 
31.70 0.71 465.1 1.68 
3Ul 0.77 464.5 1.66 
31.71 0.87 488.4 1.86 
31.27 0.71 481.7 1.64 
31.37. 0.81 416.7 1.66 
31.72 0.14 500.1 1.88 
31.15 0.11 484.3 1.23 
32.33 0.65 412.0 1.35 
31.37 0.'4 502.0 U7 
31.1t 0.55 407.2 1.31 
31.55 0.07 4a7.2 1.00 
31.62 1.13 400.0 2.30 
31.62 0.85 500.4 l.e7 
31.74 0.a7 460.2 1.78 

.... '. 

-'"--. 

.... 

~, 
~ 

r------., 
I i 
'------' ~: l-~l 

PNSVBatdl3 

AbolConc. ,-.. ~ PaI1k:U ... HI 
Factar c Eqlalon ug/g 

·0.002 ·1.556 ·1.6 
0.037 10.578 22.00 22.0 
0.102 30.800 66.67 61.7 
0.023 6.222 30.73 30.7 
0.010 4.078 25.S3 25.5 
0.022 5.011 30.71 30.7 
0.026 7.156 32.00 32.0 
0.025 6.8"44 34.68 34.7 
0.028 8.080 30.04 30.0 
0.025 6.844 32.50 32.6 

0.02 5.280 34.61 34.7 
0.02 5.210 32.55 32.5 

0.023 8.222 20.63 20.6 
0.017 4.356 26.'0 28.' 

0.03 a.400 34.64 34.6 
0.020 8.080 28.63 28.6 
0.026 7.156 33.67 33.7 
0.027 7.467 34.33 34.3 

0 ·.033 
0.007 1.244 
0.007 1.244 
0.004 .311 
0.007 1.244 
0.064 la.078 
0.075 22.400 
0.07' • 22:711 
0.072 21.467 
0:078 23.33'3 _. 

P.0'3 

I . I 
L-..J ~ '-------' ,~ ~ C-l ;~--) C=:J CJ :~ i .-) r.-) 

I 



,----' r--,,-", 
'~'-'-'~' 

110l1:li 3 ParlaAII lNd 

CNM SarnM 
NIl. NIl. M Twe 

f'Iaa 
MESS-I 300 
MESS-I 300 :. .~ 

2 I 3 
2 I I 
2 3 2 
2 4 2' 
2 5 I 
2 5 5,': 
2 I 10 
2 II 1 
2 • 5 
2 I 2 
2 10 ,2 
2 II 2 
2 13 2 
2 13 1.5 
2 15 2 

laCkI 
laW 
laCk3 
laCk4 
laCkS 
PbCIII 
PbCk2 
Pb 013 
PbCk4 

I , 
~' ~ ~~: 

0."',._ 7/26/84 

~ - P ......... t. 
SellriIY •. PartlcUate Ac(uaad Concontrdon Lead 
0/00 WIiiiI'II.rna· _mi' mlllL Abo, 

0.00'1 
211 500.0 ·4412.00 0:055 
231 500.0 412.00 O:'I3t 

31.37 0.11 '411:7 1.61 .0,051 
n.27. 0'.71 4'1.7 ' ,1,14 :0:052 
31.17 0.11" 481.' 1.&3 0.032 
3UI 0'.71 415.1 1.11 '0.:033 
31.11 0.77 414.5 UI O.OH 
31.71 0:17 411 .• ·· .. 1." 0.045 

'31,;72 0.14 500.1· ·u •. 0:042 
31.15 0,11 4114:3 .. "1.23 0.028 
32.31 ·0.15 4'2.0 1.35 0.033 
31.37 0.14 .. - 502.8 ·1:17- .. 0.051 
31.11 0.15' ,487,2 1:31 0,026 

'31:55 0.17 417.2· 1.11 0:0&4 
'31.12 1.13 480.8 . 2.30 0:057 
31.12 0.85 501.4 ... 1.17 ' 0.053 
31.74' .0.87 481;2 1.71 0.041 

0.001 
0:001 

I' 0 
0.002 
0:002 
0;017 
0.081 
0:088 

0.01 
PbCkS' • 0.081 

'~'-- ~-'~' '-------.J 
,--:-"1 
~ 

.. ~ .'j 

PNSV_3 

AbllConc. 
PdynamIaI IRt!rMIIon PaIllcUaIl Pb 
F_c IEauaton ua/a 

-.4n -0.4 
12.686 27.41 27,5 
3UI2 87:48 17.5 . ... 

1'1.724 57:88 '57.8 
11'.8&1 &0:5'0 &0.& 
7.102 35.07 35.1 
7.345 37.67 37,7 

10.751 55.15' 55.8 
10.214 47.18 47.2 
8.534 45:40 45.4' 
'.373 4L70 41.8 
7.345 45.20 ~5.2 

11.724 55.83 55.1 
". 5.643 34:73 34:7 

14 .• 85 61.38 11.4 
13,183 4'1.66 .46.7 
12.210 57.4& 57.5 
10.507 48.31 41.3 

.-.4'38 
-.438 
-.68'1 
-.lt5 
-.185 

20.410 c 

20.723 
20_1&6 
21.208 
21.453 ._- L....... __ 

, ~" 

-:;i 
'" 

","'-

P.4 
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( 

BolCh 4 P __ N Fe Mn Deltol",.,..: 12/22/84 

ISorqM - ParI ..... te 
QIAIe St.aon SIll ...... .......... I_ed Concentration NICP FeICP 
No. No. M Tvae 0/00 ~ VOkIne mI mall ::one. UO'mI Cone ua.mI _, 

300 231 500.0 412.00 5.528 11.107 
2 11 2 31.31 0." 501.5 1.70 2.351 2.117 
2 16 10 31.41 0.15 487.11. 1.74 1.71111 2.0116 
2 11 2 31.47 0.115 4115.0 1.112 3.066 3.401 
2 11 7 31.51 0.112 504.11 1.12 2.586 3.063 
2 111 2 31.111 0.1 4115.1 1.11 2.251 2.618 
2 18 5 31.11 0.75 4l1li.1 1.50 1.754 2.043 
2 20 2 31.511 0.47 504.5 0.113 1.166 1.325 
2' 20 I 31.77 0.7 4117,0 1.41 1.135 2.051 
2 21 2 30.113 0.73 411.4 1.50 2.1113 2.57 
2 21 12 31.01 0." 513.2 1.11 2.4211 2.846 
2 22 2 30.42 0.1 4111.2 ,." 2.451 2.172 
2 22 6 30.43 0.113 505.2 1.14 2.801 3.473 
2 23 2 30.73 0.71 4113.' 1.44 2.073 2.553 
2 24 2 21.112 1.11 4711.2 2.42 3.711 4.133 
2 24 5 28.117 1.74 504.3 3.45 4.416 5.155 
2 25 2 30.41 0.85 504.5 1.11 2.311 2.1182 

BoICh4P .......... ~ Deltol",.,..: 11/26/114 

ISan1'Ie - P ......... 
QIAIe SIIn1M Slllri1r. .......... ,Mulled Concenh1Ion CadmIum P~" 
No. No. M Tvae 0/00 IWeiahl. RIG VOl ..... mI ",all Abl. Fad«. 

"" . " '0 

ProBII2 -;'-, , 

MES&1 300 0- 231 500.0 482.00 0.012 ·0.012 _, 
300 111*' 231 500,0 .. 412.00 0.131 ·0.131 

2 II 2 .' U.31 0.11 501.5 1.70 0.004 ·0.004 
2 11 10 3:1':41 . 0.85 487,11 .. "",. 1.74 O.OO:t ·0.001 
2 11 2 31.47 '0:115' 4115.0· 1.112 0.005 ·0.005 
2 11 7 31:51 0.112 504,11 1.12 0.004 ·0.004 
2 18 2 31.11 "0.1 '. 4115.1 Ul 0.006 ·0.006 
2 111 5 .. 3"1":51" 0;75 41111,1· L5e) •. 0.005 ·0.005 
2 20 2 .. '31.511 - 0:4,7 504.5 0.113 0.004 ·0.004 
2 20 6 31:77 ,. 0.7 . 4117.0, .1.4,1 0.005 " ·0.005 
2 21 2,·' 30:113 -0.73 481:4 . .1.50 0.003' ·0.003 
2 21 12 '31.0'1 0.11 ·513:2 1.11 .,0,005 ·0.005 
2 22' 2. 30)'2 0.1 4111.2 l:h.: .0.'004 ·0.004 
2 22k I 30.43 0.113 505.2 U4 0:005 ·0.005 
2' 2 2, 30.73 0.:71 ,. 4113.1 t.44 0.004 -0.004 
2 24' 2 28:112 1;.1'1 4711.2 2:42 • 0.007 ·0.007 
2 24' 5, '21.11,7 1.74 504" . 3,.'45 ..0;008 ·0.001 

l 2 2S 2 30.411 0.15 . ,504:5'· 1.:11 0:007 ·0.007 
Elk Cltl '->'- .0.001 ·0.001 
Elk CIt2 '. -0;001 0.001 
Elk CIt3 "0, 0 
Elk CIt4 "003 -0.003 
Elk CII5 ~, .. '0', 0 

:CdCltl '.' 0:1211 -0.1211 
CdC1t2 ' 0.13, -0.13 

, CdC1t3 . 0,133 -0.133 
CdC1t4 0:1.33 ·0.133 
CdC115 :'"-' 0.135 -0.135 

L--.J' [~ c~~ , , 
["~~i J~I l ,', : l..~--:; 

PNSV_4 

MnICP OIluIon Cone. _ 
F.ctor 

0.123 
0.051 
0.031 
0.044 
0.041 
0.05 

0.0211 
0.024 
0.0311 

0.05 
0.051 

0.04 
0.0511 

0.0.4 
0.058 

0.07 
0.043 

AbaIConc. 

I~-
IEquaIon 

0:36 
.5.45. 
e),12 
0.03 
0.15 
0.12 
O.U 
0.15 
0.12' 
0.15 

'0.011 
0.15 
0.12 

'0.15, 
0.12 . 
0.21 
0.24 
0.21 
0.03 

-0.03, 
0 .. 00 
0.011 
0.00 
4.115 
5.00 
5.,'1 
5,:11 ' 
5:,28' 

, 

"Pagol 

'---'--' 

DIIUIIan OIluIon 011.-1 ... P.rlQII.,. Partk:oAat. P.rlcul.te 
Carr.dad Correct.d Carr.CIOd N mala Fe ftIIIIlL Mn mg/ll 
N UO'mI F._ Un. UO'rri 

1 5.5211 11.6117 .123 11.117 20.1111 0:27 
2.17 1.'277 7.521 .136 211.20 34.111 0.63 
2.17 4.803 5.5116 .083 22.60 26.34 0.311 
2.17 I.U6 11.081 .117 34.47 38.23 0.411 
2.17 8.1105 8;178 .1011 30.02 35.56 0.48 
2.67 6.010 6.11110 .134 30.05 34.115 0.67 
2.17 4.683 .5.455 .077 24,118 211.011 0.41 
2.17 3.113 3.538 .064 28.50 30.11 0.55 
2.17 4.1011 5.490 .104 28.00 31.37 0.60 
2.17 5.855 6.862 .134 32.08 37.$0 0.73 
2.87 6.485 7.51111 .136 30.16 35.34 0.63 
2.17 6.544 7.668 .107 32.72 38.34 0.53 
2.67 7.7111 11.273 .151 33.20 311.11 0.88 
2.67 5.535 6.817 .107 31.18 31.40 0.60 
2.67 /10.042 12.1104 .155 34.63 44.50 0.53 
2.17 11.7111 15.633 .187 27.11 35.84 0.43 
2.17 8.323 7.11011 .115 211.75 37.22 0.54 

Po ........ Cd 
ug/g " 

. 

0.711 . 0.711 ..... 

11.711 11.711 
0.56 "' 0.56 ~ 

0.14 '0.14 
'0.63 . 0.63 
'0:52 0.52 
0.110 0.110 

'0.80 . 0.80 
1.02 1.02 
0.86 0:86 ...::.. 
0.411 0.411 
0.70 0.70 

·O.SO 0.60 
0,15 0.85 

'0.11 0,68 .. 

0:73 0.73' 
'0.55 . 0.:55 
0.01111. 0:1111 

: 'f ,. 

. 

.. 

.. 

:~ 
1,--~l, 
~ 

' ............... 
~ 

roo -"I 
L--J () ~I 

~ ~ r'---' 
L-.J ;-"J 
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Baldi 4 P_II C- DatI aI.AI_: 7/12/84 

ISomde -CNIM 1- lo.to 1- SIll ....... ~ate IAduotod 
NIl. NIl. II T_ 0/00. 

W __ ma 
V_mI 

PfoI!Io2 
_I 300 231 500.0 
_I 300 lti 231 500.0 

2 \I 2 31.31 0." 501. 
2 16 10 31.41 0.'5 487.' 
2 II 2 31.47 0.'5 415.0 
2 II 7 31.56 0.'2 504.' 
2 18 2 31. .. 0.' 485.' 
2 18 5 31.61 0.75 411 •.• 
2 20 2 31.5. 0.47 504.5 
2 20 8 31.77 0.7 487.0 
2 21 2 30.13 "0.7.3 4".4 
2 2\ \2 3\.0\ 0." 513.2 
2 22 2 30."2 0.' ..... 2 
2 22 8 30.43 0.13 505.2 
2 23 2 30.73 0.7\ "83.' 
2 24 2 26 .• 2 1.16 47'.2 
2 2 .. 5 2'.87 \.74 504.3 
2 25 2 30.4. .0.15 504.5 

MoCkI 
MoCk2 
MoOO 
MoCk4' 

.. 
I 

MoCkS· 
CIICkI 
CUCk2: 
CIICk3. 

. CIICk4 
ClICkS 

. L--. 

. , 
~. ._. --~. 

~'---' ~ ~i ~' ~ .~ CJ ---.-,-,-, 
,~ 

,", " 

'-------' ~ 

PNSVBatch4 

PartaAte AbllConc. 
CoranIra ..... Ie- p- I- P._.CU 
maiL Abo. Foclarc Ie-lion UriIri 

0.001 ,.578 ,0.6 
482.00 0.036 8.546 20.66 20.7 
412.00 0.106 28.784 64.48 64.5 

1.70 0.028 7.521 34.88 35.0 
1.74 0.022 5.486 25.86 25 .• 
1.'2 0.037 ' .• 35 41.41 41.4 
1.'2 0.033 '.678 37.73 37.7 
1.81 0.038 10.124 50.62 50.6 
1.50 0.031 '.Ote 43.20 43.2 
0.113 0.011 4.628 38.3. 38.4 

.1."1 0.032 '.3811 "7.03 47 .• 
\.50 0.021 7.231 31.82 38.6 

\." 0.02. 7.521 3".88 35.0 
\.81 0.027 8.842 3".71 3".7 
U4 0.034 ' .• 67 38.57 38.6 
1.44 0.024 6.07" 34.22 34.2 
2.42 0.046 12.438 42.88 42.8 
3.45 0.053 14.463 33.25 33.2 
UI 0.027 8 .• 42 32.67 32.7 

0.001 ,.578 
0.001 ,.578 

0 '.868 
0 "'" 0 ' .• 68 

0.074 20.537 
0.075 - 20.827 
0.018 21.116 
0.077 21.405 ..:c' 
0.077 21.405 

- ------~.---

Plll102 

-':" 
·P...- ."~ , 



1!ll1i:II4P __ 
Dolo aI Anllvlil: 7/20184 

....... - P ........ t. 
QUu ~. SoIirilw. PortIcIAate 1- Concentration 
Na. Na. M IType 0/00 Weight, !!!II _1111 mail 

ProBII2 
MESSI 30D 231 500.0 482.00 
MESSI 30D 1!Iok 231 500.0 482.00 

2 18 2 31.31 0." 506.5 1.70 
2 16 10 31.41 0.65 4'7.8 1.74 
2 1. 2 31.47 0.15 485.0 U2 
2 11 7 31:58 0.12 504.1 1.12 
2 II 2 31.61 0.8 415.6 1.81 
2 II 5 31.18 0.75 411.8 1.50 
2 20 2 31.5l1 0.47 504.5 0.lI3 
2 20 8 31.77 0.7 4117.0 1.41 
2 21 2 30.13 0.73 416.4 1.50 
2 21 12 31.01 0." 513.2 U. 
2 22 2 30.42 0.' 4l11.2 1.61 
2 22 8 30.43 0.13 505.2 1.14 
2 23 2 30.73 0.71 483.8 1.44 
2 24 2 26:82 1.16 47l1.2 2.42 
2 24 5 2'.87 1.74 504.3 3.45 
2 25 2 30.48 0.'5 504.5 1." 

Elk Ckl 
Elk Ck2 
Ilk Ck3 
.1Ik.eM 
IIll'CkS 
N.Ckl· 

. N'D'!" 
NC1i3 
N.eM 
H'CkS , 

.. . 

'~' 

I --', 

~ 
(-:':-:: c~,,- ['J 'L--J 

NIckel' Palvnomlll 
Ab •. Fldorc 

0.004 
0.034 
0.088 

·0.018 
0:014 
0.023 

0.02 
0.02 

0.017 
0.013 
0.018 
0.01' 
0.021 
0.017 
0.025 
.0.017 
0.028 
0.033 
0.017 
0.004 
0.002 
0.002 

". 0 
0 

0.071 
0,066 

0.07 . 
o.on 
0.065 

.. 

L-J L-...J 

PNSVBoIct14' 

AbsJConc. --~'on 

.538 
8.505 

28,833 
5.021 
3.527 
6.217 
5.320 
5.320 
4.424 
3.228 
4.125 
4.722 
5.81l1 
4.424 
8.'15 
4.424 
7.711 
lI.206 
4.424 

.538 
-.060 
-.060 
·.658 
,.658 

20.564 
1l1,068 
20.265 
1l1 .. n6 
18.770 

i ". I 
'------' 

20.57 
62.62 
23.36 
16.60 
28.18 
23.13 
26.60 
23.5l1 
27.47 
23.57 
25.88 
28.14 
22.12 
2l1.31 
24.lI2 
26.5l1 
21.16 
20.82 

Pee- 3 

P.r1kUa1e NI 
u!liA. 

0.5 
20.6 
62.6 
23.4 
18.6 
26.2 
23.1 
28.6 
23.6 
27.5 
23.6 
25.lI 
28.1 
22.1 
28.3 
24.lI 
26.6 
21.2 
20.' 

~ 
I 1 

.,-----.! 
. ....., 
~ L-J .~~ ~ 

'-----J c=J ~'. ) :] 



i 
'--------- r~"" 

."'" 4 Part"'te,"'"" 

Ia... Sanae DlDIh s.na. 
NIl. NIl. II 1VDI 

_. -, .. . IlESS-I 300 . 
IlESS-I 300 SIlk; 

2' 1.6 .Z 
2 16 '10 

• 2 11' 2 
2 18 .. 7 .;' .', 
2' 18 2 
2 . 18 51:';' 
2 20' 2' 
2- 20 • 2 2.1 .. 2 
2 .. 2.1. 12 
2 22' 2 
z: 22 I 
2 23 2 

·2 24 '2" 
.2 .24 .. 5' 

IIkCkI 

i~--~i r~-:--~ 
'~'--

DoIo''''''_: 7/27/84 

1-. - P.,. ....... 
SIllilY. ParUaAate AduIIod eor-ntnItion ~ Polynamial 
0/00 W_.ma V_mI maiL Abo. FICIar c 

~- ,. '" 

231 500.0 46Z:00 0:054 c· 

231 500.0' . 462.00 . 0;1-28 ," 
31.31 0." 506.5 1.70 0,056 
31.41 0.15 4'7~" : .. r.74 0,0311 
31.47 0.85 485.0 , .. U2 0 .. 073 
31.56 0.8Z 504.8 . "1.12 ·0:06.a 
31." 0.1 485.6 1.61 0:063 
31." . 0.75 ..... 1.50 0:045 
31.58 0.47 504.5 0.83 0:027 
31.77 0.7 487.0 1:4'1 .. 0,038 
30:83 0:l3 411:4 1:50 0:055 
31:0·" 0.' 5n.2 1:6a 0.0' .. 
30:42· Oil 411.2 1·:61 0:054 
30.43 0:13 . 505:2 1.84 0·.071 
30:73'· 0.71 4.n.1 "1-:44 0:048 . 
21i.U 1.11 4,78:2 2.42 0.101 
n.87 1.74' 504:'3 3:45' 0 .. 108 .. .. 0 

... .. 

PNSY 1Ia1dI4 

AbaiConc. 
IRo!naian P'-tePb 
IEauotIon ua/a 

., 

12,226 ·26.46 26.5 
30.206 65.3 65.4 
12,706 58.10 58.1 
·a,630 40.61 40.6 

.... 16,711 70.66 70.7 
15.5aZ 67 .. 75 .. 67.7. 
14.3'14 :: 71.82 7.1.1 
10.068 53.70. .53.7 
5.753 41.87 48.0 
1.63'0 48.32 4.8.3 

12.4U 61.31 .6.1.3 
13.614 63.56 63-'6 
12.226 61.13 61.1 
·11.·301 .70.101 70.1 

.. ..11.027 6:LO 62:1 
25.1·7 86.80 al.8 
25.4n 58:42 58.4 

-.718 

-::" 
""'i' 

P ... 4 

l I 
~ 

" . 
L----i ':~ '-1 .'-:-1 .~-:---\ 

,-------.! ~. __ i 



PNSVBall:t1S 

1- ~ IDatlat 12/22/84 

i-=i·~~~·lplftiaAate~=~ :. ;o.~T:O/OO ,WeiaH. m>VOkl.... mI lma/L 1~..,1111 I=. UIMn I=. ~mI I~.:' IAI. uaJmI 

IIIESS-I 130D 
"2 

2 
2 
2 

I. 

1 

"2 
20 

:ii.Ol 
32.01 

1.81 
1.81 
1.81 

31.14 
31.75 

_~1..11 
31.72 
31.12 

""""ii:74 
31.73 
31.74 
31.13 
31.~ 

IBaIdl 5 PortcU ... ea.ium IDatI at _: 

2iI 
~ 
o.ii 

0.41 
G.ii 

0:11 
O.ll 

D.53 
0.52 
0.54 
0.12 
0.81 

o:ii 
o:ii 
o:7i 
D.ii 

500. 
481. 
411. 
481 
41' 

4i2. 
-.af 

415. 
Soo: 
~ 

410. 
4i7. 

4&3 
412. 
412. 
4 

8/211'4 

JRnoO 

-.si:iiii 
1.01 
1.34 

0.i7 
1" 
1:3i 

i"H 
~ 

1.04 
I" 

1.28holl 
i:i 
1.4 

1":35 
1:12 

t:2ii 

5.388 
1.173 
1.333 
1.22 

1.418 
1.158 
1.101 
1.44! 
1.182 

""""1:722 

1.545 
1.787 
1.773 
1.115 
1.781 

8.547 
1.285 
1.484 
1.24 
4&8 

.822 
...1.743 

763 
1.7 
168 

2:178 
.158 
888 
85' 

2:012 
"""""2:Osi 

~~~ Is.rpl=· T_ 0/00 fPlftiaAate 1Mu!i!d __ ma\lolLme. mI ImglL ~ ~1aI li'ACi«C 

30D 

I---:::f"'=="-: 300 IS. 

11 
3 

.3 

..3 .. 
:I~l 11 

... ,. 

,. 
~ 

To 

GCIlt 
Ilk CIl2 
Ilk CIl3 

lillkCll4 
I Ilk CIl5 

ICdCkI 
CdCll2 ICd,oo 
!~ 

[._----" " 

' ': I 

32.01 
32.08 
31.81 

3i"i2 
31.11 
31.64 

3tTs 
31.U 
~ 
3·hl~ 
31.:74 
31;7~ 

~ 
~ 
.~ 

c:; 

23i 
HI 

""""i"5:i 
O.I! 
0.41 

o:st 
G.ii 
D:i3 
D.53 

0.52" 
""""0:54 
~ 

0.18 
---o:ii 

O.I! 
o:7i 
"""O:ij 

500: 
SOo: 

481 
411. 
481. 
ill 
rn 

411 rn 
.... '50~ 

4ii 
480 
·487 

-:m 
4a2: 

412';2 
473. 

-

412.00 
412.00 

011 

134 
0.i7 

1.31 
'"T.2i 

I.O~ 

f.04 
" 1.:-12" .', 
'"TH 

',1.3: 
'"'Ul 
1":35 
r:i2 
"'1":20 

0.013 
0.144 

ft.ftft2ftQS· 

0.0041 -0.001103: 
0.00 
0.005 
0.0081 -0.OO6QD~ 
0.005 
0.005 
0.0051 -0.002803: 
0.0041 -0.0018033 
0;006 
0.006" 

.. 0.00' 
0;002 

,0:001 
0.002 

.,0;00 
0.137 
:0.135 

e:m:05 
0·0010861 

'.67E-05 
~.00101l6~ 
1.13U03: 

',O.1:3If -O.133Qft3! o::i3i .-

c--; ~, 
l-'~-! 

'---.J 
(-----' 

L--.J 

0.128 
0.033 
O. 
0.032 
0.031 

..!,. 
0.04l 
0.043 
0T4 
0.045 
0.047 
0.052 
0.045 
0.048 
0.041 o.os 

IAbolConc. 

I=.'"' 

r~-

-0.08 
~ 
s:n 
'"""G.Oi 

O.I! 
-0:01 
G:2i 
G.Oi 

0.08 
'""G.08 
,0:06 
""""O:U 
'""G.:i2 
. O.H 
~ 
""""O:U 
""""O:ti 

0;06 
-0.03 
0:00 

-0.03 
0.00 

-0:03 
i.36 

·:··5:24 
i:3~ 

W 
i:SI 

~ 

2.61 
2.11 
g.!1 
2.11 
2.81 
2o!l 
2.li 
2.11 
2.17 

5.381 
3.13~ 

3.55' 
3.251 
3.8 
4.42' 
4.281 
3.858 
4.411 

. 4.588 
(2.6711011 
2.i1 
...!-!1 

2.61 
2.1~ 

""""i"ii 

0.73 
"i2.4i 
'0 
~ 
....M!! 
~ 

0.53 
0.51 
~ 

0.4' 
Us 
:. 0;7~ 

'0.11 
'0.81 
~ ---o:n -:u 

P ... I 

'---' 

4.125 
4.788 
4.734 
4.141 
4.7 

Ip.~ateCd 

1UaIcI 

-0.01 
a 

12.41 
0.4 
0.8l 

""O:i! 
1.51 

~ 
0.58 

Q.67 
'0.45 

0 .• 
T1 
0" 
-.!!. 

O. 
0.71 
0.4 

'-----" [' i C=:J L--.J '-"0 I===:J ,'J (,---I 
l......-....J l . i 
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'----------' 

Baldi 5 P ___ c-

QuIM ISMllle 
NIl. NIl. M T, ... 

...... 
IEl&I 300' 
IEl&I 300 'SIlk 

3 1 2 
3 1 13 
3 2 2 
3 3 2 
3 4 2 
3 5 2 
3 5 I 
3 1 1 
3 • 5 
3 I 1.5 
3 7 2 
3 7 1 
3 7 12 
3 8 2 
3 8 20 

Ilk 0.1 
Ilk Ck2 
Ilk Ck3 
Ilk Ck4 
IIk,QoS 
Cuo.l 
Cu;C112 
CuCk3 

---'-'- CuCk4 
CuQoS, 

C,'r (-

l-] 

0."',._: 7/13184 - -SoIriIr. PIIFIaA ... ~ 
0/00 WoIaN. nil V_mI 

231 500.0 
231 500.0 

32.01 0:84 481.2 
32.08 0.'5 411.2 
31.81 0.42 411.7 
31.82 0." 487.3 
31.81 0.17 482.1 
31.14 0.13 417.0 
31.75 0.53 485.1 
31." 0.52 500.5 
31.72 0.54 481.5 
31.82 0.12 480.7 
31.74 0.'8 487.1 
31.73 0.61 483.2 
31.74 0.15 482.6 
31.13 0.78 482.2 
31.78 0.57 473.4 

-'--'~' ~ :----:...: ---;- i 
'~ 

PNSYIIatc:II5 

P.,. ...... te AbolConc. 
Concenhllon ~ PdynomIIi l~ P.tlaAlle Cu 
maiL Abl. F ..... c IEQuoIon uo/o 

0 -.586 -0.6 
462.00 0.034 8.372 20.28 20.3 
482.00 0.104 28.874 84.66 64.7 

1.08 0.012 2.828 21.70 21.7 
1.34 0.012 2.828 18.02 11.0 
0.87 0.01 2.343 22.32 22.3 
1.15 0.015 3.808 27.20 27.2 
1.38 0.018 4.686 27.88 28.0 
1.28 0.01' 4.100 2.6.03 26.0 
1.07 0.016 4'.100 30.85 30.8 
1.04 0.022 5.858 45.06 45.1 
1.12 0.02 5.272 38_05 38.1 
1.28 0.02 5.272 34.01 34.0 
1.37 0.021 5.565 32.73 32.7 
1.41 0.02 5.272 31.01 31.0 
1.35 0.018 4.686 28.14 28.8 
1.12 0.01' 4 .• 7. 25.53 25.5 
1.20 0.017 4.313 30.13 30.8 

0 -.586 
0 -.586 

-0.001 -.878 
0 -.586 
0 -.586 

0.072 20.502 
0.072 20:,502 
0.073 20..7.85 
0,074 21.088 

'0'.074 21.088 

";'''-

P.2 

,""> • .... c 



,', ~ 

Ilal<tl 5 P.IIIcUa .. _ 

CIuIM Son1H 
No. No. M TvDe 

Pr_ 
MESS-I 300 
IElB-I 300 ti 

3 I 2 
3 I 13 
3 2 2 
3 3 2 
3 4 2 
3 5 2 
3 5 I 
3 I I 
3 I 5 
3 I '.5 
3 7 2 
3 7 11 
3 7 12 
3 • 2 
3 • 20 

Ilk 011 
Ilk CIo2 
Ilk a.a 
Ilk CIoI 

". 1Ik.C115 
. N·0I1 .. 

HlCIo2 
; ... N:a.a 

··NCM 
'., .. NCIIS 

~ C-"; 

DIdoolAr ...... : 7/20114 

1- - ParI ..... I. 
SallNIV, P ......... l~ ConcenInIIion -0/00 WoIahI. RIG V_mI maiL Ab •. 

0.002 
231 500.0 412.00 0.031 
231 500.0 412.00 .. 0.014 

32.01 0.54 4".2 1.08 0.008 
32.01 0.15 411.2 1.34 0.001 
31.11 0.42 411.7 0.87 0.005 
31.12 0.51 417.3 1.15 0.01 
31.11 0.17 412.1 1.31 0.012 
31.14 0.13 417.0 1.21 0.012 
31.75 0.53 485.1 1.07 0.014 
31." 0.52 500.5 1.04 0.014 
31.72 0.54 411.5 1.12 0.016 
31.'2 0.12 480.7 1.21 0.018 
31.74 0.1' 417.1 1.37 0.014 
31.73 0.1l 4'3.2 1.41 0.017 
31.74 0.65 412.1 1.35 0.015 
31.83 0.71 482.2 1.12 0.023 
31.7' 0.57 473.4 1.20 ,0.015 

0.001 
0.001 
·0.001 
0.001 

.. -0.002 
0.068' 
0.067 
0.060 

0.07 
0'.065 

r--'~ "' 
~ 

c- -; ',--------, 
:~--:-I 

~ 

PNSV_5 

AboJConc. 
Palynomill Re!JeaI ... 
Faclar C ,EQuoIon 

.536 
1.167 111.84 

27.117 60.43 
2.321 17.20 
2.111 11.12 
1.421 13.61 
2.117 ' 20.83 
3.512 20.17 
3.512 22.30 
4.107 31.00 
4.107 31.51 
4.702 34.83 
5.218 34.11 
4.107 24.16 
5.000 21.41 
4.405 27.11 
1.786 34.10 
4.405 30.11 

.238 

.23' 
-.357 
.23' 

-.655 
20.171 

. 1:1.18.1. 
... 

20.476 
20.714 
11.288 

PI\II3 

1.---~1 

~ 

P.rIl ....... HI 
ua/a 

0.5 
11.8 
60.4 
17.2 
11.1 
13.6 
20.8 
21.0 
22.3 
31.0 
31.6 
34.8 
34.2 
24.2 
21.4 
27.1 
34.8 
30.1 

1-:- 1 r----;-"l, 

'~ 
.r.--~, 
~ 

r---.-, 
L-.J" 

,-----;-----------., 
~ f~,J. ... I.· .• ·:.~ CJ i' J 
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';r;-:- i 
~ ~,i 

~ '--"- ~-~' 
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'--------..) 

:-, -'l .-: ' . OJ ---- 1 

PNSV_5 

Boleti 5 ParlaN" Le811 DIlle aI " _: 7/25184 ,- - P.rlaNl. AblfConc. 
a..- :- DoDIh l~ SalInity, ParticU ... -- eo.-.lrallan lNd PoIvraNai 1- P.~.Pb 

lID. lID. .. ITWPe 0100 Waiahl. rna \Iakme mI m~ Ab •. FlClarc IEqualon ua/a - 0 ·.688 ·0,7 
IlESS-I 300 231 500.0 412.00 0.056 12.326 26.68 21.7 
IlESS-I 300-- 's!* 231 500.0 412.00 0.138 31.385 17.86 68.0 

3 1 2 32.01 0.54 481.2 1.08 0.024 4.184 36.18 36.2 
3 1 13 32.08 0.15 416.2 1.34 0.026 5.348 32.82 32.8 
3 2 2 31.11 0.42 411.7 -0.17 0.025 5.111 48.73 48.7 
3 3 2 3U2 0.51 417.3 1.15 0.03 1.278 44.85 44.8 
3 4 2 3Ul 0.17 482.' 1.38 0.037 7.807 41.21 47.2 
3 5 2 31.14 0.&3 487.0 1.28 0.032 8.744 42.82 42.8 
3 5 I 31.75 0.53 485.1 1.07 0.036 7.174 57.12 57.8 
3 I 1 31." 0.52 500.5 1.04 0.041 8.837 17.18 11.0 
3 I 5 31.72 0.54 481.5 1.12 0.041 8.837 65.41 65.5 
3 , '.5 31.12 0.'2 410.7 1.28 0.044 8.535 61.52 '1.5 
3 7 2 31.74 0.11 487.1 1.37 0.047 10.233 10.18 60.2 
3 7 , 3'1.73 0.11 483.2 1.41 0.047 10.233 60.18 60.2 
3 7 12 31.74 0.15 412.6 1.35 0.043 8.302 57.25 57.2 
3 • 2 31.83 0.71 482.2 1.62 0.105 23.721 121.15 121.6 
3 I 20 31.71 0.57 473.4 1.20 0.041 8.837 62.02 62.0 

Ilk C1I1 0.001 ,.465 
Ilk C1I2 ·0.001 -.830 
Ilk C1I3 -0.001 -.830 
Ilk C1I4 0.001 -.465 
Ilk C1I5 0 -.n8 
Pb C1I1 0,08 20.233 
PbC1l2 0.081 20.465 
Pb C1I3 0.083 20.830 
Pb C1I4 0.085 21.385 

- - l'!!C1I5 0.084 2!cln L-___ - --

f·' 

Pege4 
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Batch 7 Particulate Cadmium Date of Analysis: 

15ampIe 
Cruise Sample Depth Sample Salinity, Particulate 

No. No. M Type 0100 Weight, mg 

ProBlk 
t.£5S-1 300 231 
t.£5S-1 300 I $pi( 231 

3 22 1 19,.65 1.06 
3 23 5 28.89 0.89 
3 24 2 28.61 0.94 

3 25 2 27.97 1.18 
3 I Seep 1 16.97 0.28 
3 Seep 1 Dup 16.97 0.27 

Blk Ck1 
Blk Ck2 
Blk Ck3 

" Bik Ck4 
, BlkCk5-
, CdCk1 

CdCk2 
CdCk3 
CdCk4 

'CdCk5 

_1_,_, ~ ---' ~ i • I 

'---' 
':---:-1 
~ 

PNSYBatch 7 

9/29/94 

Rinse Particulate Abs/Conc. 
Adjusted Concentration Cadmium Polynomial I RegresSion 
Volume, ml mg/L Abs. Factor c Equation 

-.256 
0.46 0.007 -0.0069448 0.25 
0.46 0.114 -0.1139448 5.12 

322.7 3.29 0.005 -0.0049448 0.18 
485.6 1.83 0.003 -0.0029448 0.11 
497.6 1.89 0.002 -0.0019448 0.07 
463.5 2.55 0.003 -0.0029448 0.11 
340.0 0.82 0.001 -0.0009448 0.03 
318.7 0.85 0.002 -0.0019448 0.07 

-0.001 0.00105522 -0.04 
0 5.5224E-05 0.00 

-0.001 0.00105522 -0.04 
0 5.5224E-05 0.00 

-0.001 0.00105522 -0:04 
0.lt4 -0.1139448 5.12 
0.113 -0.1129448 5.06 
0:1<1:2 -0.1119448 ; ,5.00 
0.'113 -0.1129448' 5 . .06 
0.,116 -0.1159448 5.24 

Page 1 

'---
,.----:-. 
~ f J -",-, 

I~ 

Particulate Cd 
ug/g 

-0.3 
0.54 0.54 

11.08 11.08 
0.67 0.67 
0.47 0.47 
0.30 0.30 
0.36 0.36 
0.48 0.48 
1.03 1.03 

,,' 
,', 

" 
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Batch 7 Particulate Copp,.. 

Cruise ,Sample Depth 
No. No. M 

ProBik 
ME5S-1 300 
ME5S-1 300 

3 22 ' 
3 23 
3 24 
3 25 
3 Seep 1 
3 Seep 1 

i I 
~ 

r-;--~· 

L-:...J 

1 
5 
2 
2 

Sample 

Type 

Spk 

Dup 
Blk Ck1 
BlkCk2 
Blk Ck3 
Blk Ck4 
CuCk1 
CuCk2 
CuCk3 
CuCk4 

~ 

Date of Analysis: 

Sample 
Salinity, Particulate 
0/00 Weight, mg 

231 
231 

19.65 1.06 
28.89. 0.89 
28.61 0.94 
27.97 1.18 
16.97 0.28 
16.97 0.27 

r-----, 
'------' :~--

PNSY Batch 7 

7/14/94 

Rinse Particulate 
Adjusted Concentration 
Volume, ml mg/L 

0.46 
0.46 

322.7 3.29 
485.6 1.83 
497.6 1.89 
463.5 2.55 
340.0 0.82 
318.7 0.85 

L-..-j I '. I 
'------.! 

Copper Polynomial 
Abs. Factor c 

-0.001 
0.04 

0.121 
0.05 

0.029 
0.028 
0.035 
0.098 
0.104 

0 
-0.001 
-0.001 
-0:001 
0.084 
0.082 
0.083 
0.084 

Page 2 

"----..J I v __ 

Abs/Conc. 
Regression 
Equation 

-.513 
10.000 
30.769 
12.564 

7.179 
6.923 
8.718 

24.872 
26.410 

-.256 
-.513 
-.513 
-.513 

21.28,2 
20.769 
21.026 
21.282 

:-"1 i-~--·---l 

L--J 

21.65 
66.6.0 
47.41 
32.27 
29.46 
29.55 

355.31 
391.26 

I 
-------' 

Particulate Cu 
ug/g 

-0.5 
21.6 
66.6 
47.4 
32.3 
29.5 
29.6 

355.3 
391'.3 

c-] I J . ' (. I ! 1 ~--i 

~ 

, I 

! 
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Batch 7 Particulate Nickel 

Cruise Sample Depth Sample 
No. No. M Type 

ProBIk2 
t.£SS..1 300 
t.£SS..1 300 ISpk 

3 22 1 
3 23 5 
3 24 2 
3 2.5 2 
3 Seep 1 
3.Seep 1 Cup 

BlkCk1 
BlkCk2 
Blk Ck3 
'NICl(l' 
NiCk2 
NiCk3 

. 

I-------j 
t.., __ ~ 

Date of Analysis: 

Sample 
Salinity, Particulate 
0/00 WeightLmg 

'----

231 
231 

19.65 1.06 
28.89 0.89 
28.61 0.94 
27.97 1.18 
16.97 0.28 
16.97 0.27 

~'. 

'--~-1 

~ I~ '---' 

PNSYB8tch 7 

7/21/94 

Rinse Particulate 
Adjusted Concentration Nickel Polynomial 
Volume, ml mg/l Abs. Factor c 

-0.001 
0.46, 0.024 
0.46 0.083 

322.7 3.29 0.015 
485.6 1.83 0.015 
497.6 1.89 0.018 
463.5 2.55 0.02 
340.0 0.82 0.003 
318.7 0.85 0.003 

-'. 0 -
-0.003 
-0.002 
0,062 
0.057 
0.063 

--

. , 
1':-: >, 

Page 3 

L-J ~ , __ ~I 

Abs/Conc. 
Regression 
Equation 

.000 
8.102 17.54 

27.222 58.92 
,5.185 19.57 
5.185 23.30 
6.157 26.20 
6.806 23.07 
1.296 18.52 
1.296 19.20 

.324 
-.. 64.8 
-.324 

20.417 
t8.796 
20.741 

"" 

--

~ J 

Particulate NI 
ug/g 

0.0 
17.5 
58.9 1 

19.6 
23:3 
26.2 
23.1 
18.5 
19.2 

: 

-- I 

[-> "1 0:=J , 
~ 

-----'1 

~ 



PNSV Batch 7 

Batch 7 Particulate Lead Date of Ar!8lysls: 7/29/94 

iSan1lle Ri1se Particulate Abs/Conc .. 
Cruise Sample . Depth Sample Salinity, Particulate Adiusted Concentration Lead Polynomial RI!gI'ElSSion Particulate Pb 
No. No. M Type 0/00 Weight, mg Volume, ml mg/L Abs. Factor c Equation ug/g 

ProBlk 
~1 30D 231 0.46 0.053 12.822 27.75 27.8 
~1 30D Spk 231 0.46 0.127 31.283 67.71 67.7 

3 21 2.5 25.32 2.45 489.6 5.00 0.039 9.330 76.16 76.2 
_ 3 22 1 19.65 1.06 322.7 3.29 0.02 4.590 86.61 86.6 

3 23 5 28.89 0,89 485.6 1.83 0.012 2.594 58.30 58.3 
3 24 2 28.61 0.94 497.6 1.89 0.013 2.844 60.51 60.5 
3 25 2 27.97 1.18 463.5 2.55 0.017 3.842 65.11 65.1 
3iSeep 1 16.97 0.28 340.0 0.82 0.009 1.846 131.86 131.9 
3 iSeep 1 Dup 16.97 0.27 318.7 0.85 0.007 1.347 99.79 99.8 

BlkCk1 0 -.399 
Blk Ck2 -0.001 -.649 
BlkCk3 0.001 -.150 
PbCk1 0.081 19.807 
PbCk2 

.. 0.084 20.556 
PbCk3 0.082 20.05.1 

Note:AllsampJes in this batch were diluted by a factOr of 5 priOr toana~sis. 
The dilution factOr wQastakeninto account fOr concentration calculation. 

r 
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PNSY Satch8 

Batch 8 Particulate Cadmium Date of Anal~s: 9/29/94 

EI.utriate Sample Rinse Particulate Abs/Conc. 
SafI1)Ie Sanple Sample SalinitY. Particulate Adjusted Concentration cadmium Polynomial Regression Particulate Cd 
No. Desc. Type 0/00 Weight. mg Volume. ml mg/l Abs. Factor c Equation uglg 

ProBlk 
MESS-1 300 231 500.0 462.00 
MESS-1 300 Spk 231 500.0 462.00 

113159 Header 31.4 0 357.2 0.00 -0.003 0.00305222 -0.11 und 
'113161 T3 31.4 6.43 234.3 27.45 0.015 -0.0149478 0.55 0.34 0.34 
113162 T4 31.4 6.74 214.9 31.37 0.021 -0.0209478 0.77 0.46 0.46 
113163 T19 31.4 4.49 217.8 20.62 0.005 -0.0049478 0.18 0.16 0.16 
113165 T6 31.4 4.39 241.3 18.20 0.004 -0.0039478 0.14 0.13 0.13 
11.,3166 T29. 31.4 7.59 221.1 34.33 0.006 -0.0059478 0.21 0.11 0.11 
113167 T13 31.4 4.39 216:9 20.24 " 0.034 '-0.0339478 1;28 L16 " 1.16 

; 113168 Tt8, ,31.4 4.03 232.0 17.37 0.031 "0.03094.78 1.16 1.15 1.15 
113169 T12 31.4 5.32' 215.0 24'.75 """ 0;01 ' -0.00,9947.8 0.36,' 0.27 0.27 
113170 T31 ,', "', 31.4 6.75 233.7' 28.88 0.005 -0.0049478 0.18 0.11 " 0.11 

'" Blk Ck1 ' .. 

BlkCk2 , 
81k,0k3 
BlkCM '" 

" 

Cd'Ck1 
, 

" 

J Cd,Ck2 
CdCk3 .. 
Cd. , Ck4, , . '" 

" 

Page 1 



Batch 8 Particulate CcOP8l' Date of Analysis: 

Elutrlate 

~ Sample 
No. Desc. 

ProBIk 
MESS-1 300 
MESS-1 300 

1131.59 Header 
113161 T3 
113162 T4 
113163 T19 
113165 T6 
11316.6. T29 .. _ 
113.1-67 T13 .. 
113168. H8 
113169 T12 
113170 T31. 

.. 

'-"-

.' 

- . . ' .. :' .. 

I· 
i 

( --0 
~ 

r-;--'-::-l 
L-:...:0 

Sample 

I Sample Salinity, Particulate 
Type 0/00 

ISpk 

Blk Ck.1 
SlkCk2 
Blk.Gk3 
.BikCk~ 
. cLi Ckj 
CuCk2 

.CuCk3 
CuCk4 

(:-·C-. 
.~ 

Weight, mg 

31.4 
31.4 
31.4 
31.4 
31.4 
31.4 
31.4 
31.4 
31.4 
31.4 

r:-'-­
~ 

231 
231 

0 
6.43 
6.74 
4.49 
4.39 
7.59 
4.39 
4.03 
5.32 
6.75 

. 

~ 

PNSY BatCh 8 

7/14/9'4 

Rinse Particulate Abs/Conc. 
Adjusted Concentration Copper Polynomial Regression Particulate Cu 
Volume, ml mg/L Abs. 

500.0 462.00 0.018 
500.0 462.00 0.064 
357.2 0.00 -0.001 
234.3 27.45 0.262 
214.9 31.37 0.27 
217.8 20.62 . 0.209 
241.3 18.20 0.172 
221.1 34.33 nd 
216.9 . ····20.24· 0~187 

232.0 17.37 0:189 
215.0 24.75 0.213 
233.7 28.88 0.241 . 

:0.001 
-0.001 

.. 
-0.001 
-0.001 

.. 

0.198 
0.20l 
-0.202 
0.205 

Page 2 

C1 ~ ~ 

Factorc Equation ug/g 

-0.0191 8.37 18.12 
-0.0651 29.41 63.65 
-0.0001 0.04 #DIVlO! 
-0.2631 141.92 88.29 
-0.2711 147.71 87.66 
-0.2101 106.86 95.20 
-0.1731 85.02 17.47 

#VALUEI #VALUE! #VALUEI 
-0.1881 93.66 85.34 '. 

-0.1901 94.84 94.13 
-0:2141 109.34 . 82.21 
-0.24-21 
-0:0001 
-0;0001' 
-0.0001' 
-0.0001 
-0.1991 
-0:2021' 

. -0.2()31 
"0.~()61i 

.~ 
("----, 

'----.J 

127.40 
0.04 
0;04 
0.04 
0.04 

100.18 
'101.99 

102 .. 5.9 
104;41 

(--~--~1 

~ 

75.50 

. 

,----l 
l--.J 

18.1 
63.6 
Und 

88.3 
87.7 
95.2 
17.5 

-85.3 
94.1 

' .. 82.2 
75.5 

--- --

i '-~J c::;] .--~--\ 

L..J r·, -1 ': .) 
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Batch 8 Particulate Nickel Date of Analysis: 

Elutriate Sample 
'5ampIe Sample iSampie Salinity, Particulate 
No. Desc. Type 0100 WelghJ, mil 

" ' 
~ 

'~' :_'-'-"'-

PNSY BatCh 8 ' 

7/14/94 

Rinse Particulate 
Adjusted Concentration Nickel 
Volume, ml mg/L Abs. 

t..£SS.1 300 231 . 500.0 ' 462.00 0.015 
MESS-1 300 iSpk: ' 231 500.0 462.00 0.044 

113159 Header 31.4 0 
, 357.2 ' 0.00 0.00-1 

113161 T3 31.4 '. 6.43 234.3 27.45 0.08,5 
113162 T4 31.4 '6.74 214.9 31.37 0.098 
113163 T19 31.4 4.49 217.8 20.62 0.067 
113165 f6 31.4 4:39 241.3 18.20 0.068 
113166 T29 31.4 7.59 221.1 34.33 0.098 
113167 T13 31.4 4.39 21.6.9 20.2'4 0,.067 
113168 H8 31.4 4.03 232.0 17.37· 0.OS3 
113169 T12 31.4 5:32 215.0 24 . .75 O.OU 
113170 T31 '31.4 6.75 23,3.7 28.88' 0.09 

BlkCk1 0.001 
BlkCk2 -0.001 
BlkCk3 " 0 
Blk ek4 0 
NiCk1 ." 0.144 
Niek2 0.141 
NiCk3 0.149 

.. 

Ni'Ck4 0.152 

<, 

;.,:~ 
,:;; 
,~ < 

'1 

Page 3 

~ 
, r 
1..,--,.1 ~ 

Abs/Conc. 
Polynomial Regression 
Factor c Equation 

-0.0154364 9.33 
-0.0444364 ,,' 27.32 
-0.0014364 . 0.86 
-0.0854364 53.86 
-0:0984364 62.5,9 
-0~0674364 42.04 
-0.0684364 42.,69_ 
-0.0984364 62.59 
-0.0674364 42.04 
,-0.0E!34364 3.9.45 

. -0'.074436'4 41taO 
-0.0904364 ' ,,57.20 
-0.0014364 , 0 .. 86 
0:0005636'4 -0,.3,4 
-0 .. 0004.364 0.26 
-0.0004364 "0,.,26 
-0.1444364 94.80 
-0.1414364 9,2.6.3 
-0.1494364 98.44 
-0.1524364 100.64 

'---
~-- .. 'r 
'------.) 

I Particulate Ni 
ug/g 

20.20 20.2 
59.13 59.1 

33.51 . 33.5 
37.14 37.1! 
37.45 37.4 
38.89 38.9 
32.98 33.0 
38:30 38.3 
39:1'5 39.2! 
35.04 35.0 
33.90 '33.91 

.. 

-

r ' ~"J (7~'~1 
~ 



Batch 8 and sa Particulate Pb Date of Analysis: 7/29/94 

Elutrlate Sample Ri1se 
Sample Sample I Sample- Salinity, Particulate Adiusted 
No. [)esc. TyIMt 0/00 Weight, mg Volume, ml 

ProBlk 
~1 300 231 500.0 
MESS-1 300 ISpk 231 500 .. 0 

113159 Header 31.4 0 357.2 
113165 T6 31.4 4.39 241.3 
113166 T29 31.4 7.59 221.1 
113167 T13 31.4 4.39 216.9 
113168 T18 31.4 4.03 232.0 

Blk Ck1 
BlkCk2 
B1kCk3 
BlkCk4 
PbCk1 
PbCk2 
PbCk3 
PbCk4. 

MESS-1 300 , 231 500 
MESS-1 300 Spk -231 500 

113161 T3 31.4 6.43 234.3 
1131.62 T4 31.4 ,6.74 214.9 
113163 T19 31.4 4.49 217.8 
113169 T12 31.4 ;5.32 215 
113170 T31 .31.4 6.75 233:7 

.Blk Ck1 '. 
BlkCk2 

; BlkCk3 
PbCk1 
PbCk2 

"---
PbCk3 

;~i ~ 
~---'.~'i 
~ '~ 

c .~'~ -.--~, 

~ ~ 

PNSY Batch 8 

Particulate 
Concentration Lead 
mg/l Abs. 

462.00 0.016 
462.00 0.041 

0.00 -0.001 
18.20 0.038 
34.33 0.071 
20.24 0.019 
17.37 0.012 

-0.001 
-0.004 
-0.001 

0 
0,OS4 
0.065 
0.065 
0.OS6 

462.00 ··0.014 
462.00 0.041 

27.44 0.053 
31.3.6 0.056 
2.0.S2 0.032; 
24:74 . 0.059 

. 

,:'--': 
~ 

28.88 

L-..... 

,0,068. 
~0.0()2 
-0.0'03 
-0.001 
0.061 
0.064 
0.063 

Page 4 

AbslConc. 
Polynomial Reg-ession 
Factor c EQuation 

12.85 
33.30 
-LOS 
30.84 
57.84 
15.30 
9.57 

-1.06 
". '. -3.51 

.-1.0S 
.-0.24 
52.1:1 
52.93 
52.93 
53.75 

-0.0168027 12.11 
-0.0438027, 32.67 
-0.0558027 42 .. 31 
-0:0':5880'27 44.78 
-0.034802'7 2,5.6~ 

-0.06180.27 47.27 
. -0.0708027 54.88 

"0.0008027 0.57 
··0.0001973 "0;14 . 
-0.0018027 1.28 
-0:0638627 48.94 
-0:0668027 51.47 
-0.0658027 5.0.6.2 

;-----'] L:..:..., " 

~ 

Particulate Pb 
ug/g 

27.81 27.8 
72.07 72.1 

NO NO 
281.02 281.0 
304.80 304.8 
139.41 139.4 
95.03 95.0 

2S.21 26.2 
70.71 70.7 

13161 13161.1 
13287 13287.3 
11426 11426.3 
1)"769 17769.3 
16260 16259.-6 

.' 

,--

L.J ,,--, 
'----.J 

" 

c::::J (1 l~-=---l :'---1 
'--0 
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PNSY Batch 1 (DiSsolved) 

Batch 1 Dissolved Cadmium Date of Analysis: 5/5/94 

SanlPle I Sample Wl 1 Pre- Abs/Conc. 
Cruise I Sample , I Depth I Sample LSarnpie I Salinity •. l§aJlnlty I Concentration I Cadmium P~ynomial ! Polynomial 
No. I No. 1M IType !Wl. g 10/00 I Correction I Factor lAbs. Factor c I Equation 

MIII-Q BIk 258.6 0 .. 0001 258:-6 '51. 71 ."-, ' -0:002 - 0.0022 ..... -0.07 
NASS-4 ':: 258.4 3L3 250;5 50.10 " 0.023.,' -0.0;22.8, 0.7c& 
NASS-4 I SIlk 259.9' 31.3 252.0 '50:40 . 0~117 ' -0.116~ 

, 
4.28 

3 1.5 ' .. ' 26'1:9 31.35 25"4:0 50.79 0:0.39.·' · -0~038'8 ' .. 1.221 
3 1.5 l[)up· 259.1 . 31.35 251:2 50~25 -- 0.038 ,~O,0378. 1.19 
3 1.5 1$cJk 268:3 31:35 260.2 52.03 0.134 -0.1338 - 5.14 1 , 

1.5 , 259.4 31':5 . 251.5 50:30 . 0:043 ~O.0428 1.36 
8 -:., . 258;8 31.54 "'250.8 '50.17 0.039, . ,·-0;0388 -- 1.22 

" 

3 8 ',' 254:5 . 31.39 246.8 49.35 '0;042 ~O~0418 1.33 
4 2 ' .. 254.3 3f.44 246;6 49.31 0.045 · -0'.0448 1:43 

10 ' '. "254:5 31":47 ;- "'2'46.7 49:34 --0;.042 '00 -0;0418. 1:33 ... 4 
5,1; 2' :256.1 3E69 248 .. 8, 49:77 0.0.38 _ .... -.0.0378 .. 1-.19. 

2 
" .. , 

" 252:4 "'31.:5.3 244.6 -48.93 0.0~i:1 - -0.0408' .... 1:29 11, 6 
6;" 10 2'55:8: . 31.56." 247,9 -49.;59" ...... 0,038' . -0.0378 .1.19 

11 7; 2 2.58,5 31:67 '250.6 50 .. 12. 0.0.41 ... ~0.0408 1.29 
7 10 255.4 '. - 31:68, .. , 24,7.5 4.9.5.1 0,0,37_' -0.036.8 1.16 1, 

11 8. 2, 2~5f:9 '31.61 244.2', 48:84, OJ)~ ':0.0398' 1.26 
11 9", 2 "2'5,7:2 -3L59 249,:3" 4,9.8.7. '0;04':i .... ::0.0 .. 28 1.36 

9 1 : 10'; 253.6. 31.61 , 00 '245.8 49.17 0.038 ~~0.0378 . 1 :.19 
10 2' ,261 3,1'.6 253.0 50;60' 0',041 ., ;:0.0408 1 :29,_ 

BlkCk1 .... 0.001 .o.oooa .0~021 
Blk C1i2 .,.:: " 0 0.0002 A).01 
BikCk3f . -0'.0021, ,'(J;0022 ~o.o71 
BIkCk4 'cc;:-· ,,' .: 0 . :0.0002 -0.01\' 

'BlkCkS 
- :.i.' O,;oen · :0:.0008 0.02 

"rCd'Ci(f' . 0,.141 -0.1408 5.53 
IQfCk2 ' ";';, -0.139 -0:.1388 SAt 
,CdCk3 .' 0;-'136 -0.1358 5.25 

. 

CdiCM 
" '. 

'. - 0.1'42 -0.1418 : "., . 5 .. 58 
,CdCkS - " O,A44. -0.1438 5.70 

-

i '1. 
<~ 

Page 1 

! __ . ~-J r-~:J 
,'---'--"1 . . , 
.~--' 

.C.·~·.····. 
~ ;:>. J 

Dissolved Cd 
ug/L 

-0 .. 07,. , -0;001, 
0.70 0.014 
4 .. 2.8 .... 0.085 

.... 1.22 0.024 
1.t9 0.Q24 
5 .. 14 Q.099 
1.36 0.0.27 
1.2.2 0.,024 
1.33 0.027 
1.43 0,029 
1.33 0.027 
1.19. 0.024 

... 1..29 0.0261' 
1 .. 1.9 0,024 
1.29 0~0261 
1.16 . 0.023 
1.26. 0.026i; 
1.36" 0'.027-
.1 .. 19' . 0.024 
'1:29 0.026 

'fl , 

,. 



PNSY Batch 1 (Dissolved) 

Batch 1 Dissolved Cqlper Date of Analysis: 2/18/94 

Sample SampieWt. Pre- Abs/Conc. 
Cruise .Sampie Depth Sample Sanple Salinity, Salinity Concentration Copper Polynomial Polynomial Dissolved Cu 
No. No. M Type Wt.,g 0100 Correction Factor Abs. Factor c Eguation ug/L 

, 

MUI-Q BIk 258.6 .. 0'.00'0'1 258.6 51.71 0'.0'0'1 -0'.0'0'10829 .0'.23 0'.23 0'.0'0'5 
NASS-4 '< . 

- -
258.4 31.3 250'.5 50'.10' 0',0'45 -0'.0450'829 10'.0'3 10'.0'3. 0'.20'0' 

NASS-4 "~ 259.9 31.3 252.0 50'.40' - 0'.121 -0'.1210'829 28.48 28 .. 48 0'.565 
1 3 1.5 261.9 31.35 "254.0' . 50'.79 0'.0'79 -0'.0'790'829 18.0'1 18.0'1. 0'.355 
1 3' 1.5 .BuD. . 259.1 31:35 . 251.2 50'.25 0'.0'85 -0'.0'850'829 19.46 19..46 0'.387 

1 3 1.5 SIik.". 268~3 31.35 260'.2 52.0'3 0'.155 -0'.1550'829 37 .. 54 37.54 0'.721 
1 1 1.5 -'-:.' 259.4 - 31.5 251.5 50'.30' 0.0'69 -0'.0'690'829 15.62 15.62 0'.311 
1 1 ,- .... 258.8 31.54 250'.8 50'.17 0'.0'6.3 -0'.0'630829 14.20' 14.20' 0'.283 
1 3 8 .- 254.5 _. 31.39 246;8 49;35 0'.0'111 -0'.0'810'829 18.49 18.49 0'.375 

1 4 2 " 254~3 31.44 
_. 

246.6 49.31 0':0'77 -0'.0'770'8'29 17;53 17..53 0'.356 --
1 4 10 254.5 31.47 - "246.7 49~34 - 0 .. 0'72 -0',0'720'829· 16.33 16,.33 0'.331 

'. 
1 5 -2 256:7 31.69 248;8 49.77 0'.05.3 - -0'.0'.530'829 11;81 11.87 0'.238 
1 6 2 252.4 31.53 244,6 48.93 . 0:0'65 -0'.0'650'829 14:61 14.67 0'.30'0' 
1 6 10' .. 255.8 '31.:56 .2.4,7.9 49.59 0.064 -0'.0640'829 . 14.44 14.4'4 0.291 
1 7 2 -.7258.5 3E67 250',6 50':12 0'.0'55 '. -0'.0'.550'829 ,- 12.33 '.12 .. 33 0'.246 
1 7 10 

--
255.4 31:6;8 247.5 '49.51 Q.Cl53 -0'.0'530'829 11:87 11.87 0'.240 

1 8 2 251:9 31;61 244 .. 2' ,48.84 .0':062 -0.0'620'829 13.97. 13.97 0'.286 
1 9 2 251-,2 '31.59 249.3 .49-;87 . 0.063 . -0'.0630'829 .·14.20 14.20' 0'.285 
1 9 10 '253.6 31,61 245.8' ----49 . .17 0',0'62 -0'.0''620829 13.97 13 .. 97 0'.284 
1 10' 2 261 3L6 253'.0' 50'.60 '0':0,66 -0',0'660'829. 14.91 . 14 .. 9.1 '0.295 

BlkCk1 
.. 

0':001 -0',0'0'10829 '0'.23 " . BIkCk2 '- 0 -8.287E'-05 0.0'2 .' 

,. , BlkCk3 0":0'0'1 -0'.0'.010'829 ·0'.23 
BIkCk4 -- 0 -8.287E-Q5 0.0'2 

. 

BIkCkS 0' -8.28'7E-Q5 0'.0'2 
CIJ Ck1 -,' 0'.197 ·-Q.H~7Q829 - 49.64 

.' CUCk2 
.' 0'.;203 -0';20'30829 .·51.47 

". CuCk3 0'.213 -0'.21308.29 54.57 
c'CUCk4 0';20'9 -Q~2096'829 53".32 

c' CUCkS 0,;213 -0'.2130'829 54.57 
.-

I . 
--
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PNSY Batch 1 (Dissolved) 

! 

Batch 1 Dissolved Iron Date of Analysis: 10/25/94 

Sanple Abs/Conc. 
CrLise Sample. Depth Sam~ Salinity, Sample Polynomial I~ession Dissolved Fe 
No. No. M Type 0/00 Absorban Factor c EQuation UQ/L 

NASS+2 31.3 0.023' 2:2'8 " .. 2,28 2.28 _. 

1 1 1.5 '. :::' 31.5 0.033: 3.32 3.32 3:32 
1 1 8 31.54 ' 0'.019' 1.8.7 1.87 1.87 
1 3 1.5 3'1.35 0.0.35 3.53 3.53 3.53, 
1 3 8 31.39 0:025 2.49 2.49 2.49 
1 4 2 31.44 0,02 1.97 1.97 1.97 
1 4 10 31.47 0.02 '" .. 1..97 1.97 1.97 
1 5 2 c' 

.. 
- 31.69 0.Ot6 1.56 1:56 1.56 

.", 

1 6 2. 31.53 0.019 1.8.7 1.87 1.87 
1 6 10 31.56 0.018 1.76 1.76 1.76 
1 7 2 31.67 0;015 1.45 1.45 1.45 
1 '7 10 31.68 0;015 1.45 1.45 1.45 
1 '8 2 

... 
31.61 0.013 1.24 1.24 1.24 

1 9 2' 
.. 

31.59 0;016 . ].56 .. 1.56 1.56 
1 9 10 3;1.61 .0.015 1.45 1.45 1.45 
·1 10 :2 31-06 0 .. 021 2.07 2.07 2.07 
1 10 5 ..... 0.021 2.07 2.07 2.07 .. 

1 11 . 2 
: ... 0.015 1.45 1.45 1.45 

.1 14 2 0.014 1.35 1.35 1.35 
1 14 15 

" ...... 0.011 1.04 1.04 1.04 
. BlkCk1 .. 0:002 o.H) .. 

BlkCk2 ·······0 -0.10 
!BlkCk3 0.002 '.0.1-0 
BlkCk4; 

.. 
0.003 0.2.1 " 

Blk CkS 0:002 0.10 
FeCk1 . 0;051 5;19 .' 

FeCk2 0 •. 053 5.39 ..... 

Fe Ck3 0.05 5.08 'i 

l FeCk4 0.049 4.98 . 

··:·i·. FeCkS 0.05 5.08 . , 

[ 

,.:'; "f~ 

Page 3 



Batch 1 Dissolved Date of Analysis: 

Sanple 

CruIse 'Sample D8PIh Sample Salinity, Sample 

No. No. M Type 0/00 Absorballi 
.,~ "_0 ' 

NASS+2 " 31.3 ' 0.04, 

1 1 1.5 31.5 0.068 
1 1. 8 31.54 0.05,9 
1 3" 1.5 31.35 'Ren.I1 , 
1 3 8 31.39 Retu1 
1 4. 2 '31..J4; Ren.I1 
1 4. 10 '" 31.41 0.074 
1 5 2 " 31.69 0,.04,4 
1 6 2' 31.53 0.064 
1 6 10 31.56 0.059 
1 1 2 31.61 0.047 
1 " 1 10 "31.68 0.044 
1 8 2 '31:61 ' 0.051 
1 9 '2 31.59 0:055 
1 9 10 3l.61 0.055 
1 10 2 3L6 0,0,59 
1 10 5 0.057 
1 11 2 0.059 
1 14 2- 0.056 

" BlkCk1 0.009 
BlkCk2' " 0,01 
BIkCk3 : 0:011 

, BlkCk4' 0,.01 
BlkCkS 0.01 , 
MnCk1 0.036 
MnCk2' 0.038 
MOCk3 0.041 
MnCk4 0.04 
MriCkS 

" 0:037 
" - -----

~ LiJ r---- , >i C'~-:l r- , '-,l 
~ ~ i~ 

PNSY Batch 1 (Dissolved) 

10/12/94 

Abs/Conc. 
Polynomial Regression 
Factor c Equation 

" 

1.94. 
3.59 
3.06 

3.94 
2.18, ~- ---. 

3.35 
3.06 
2.35 
2.1.8 
2.59 
2.82 
2.82 
3.06 
2.94 
3.06 ' 
2.88 
0.53 
0.59 
0.65 
0;59 
0.59 
1.71 
1.82 
2.00 
1;94 
1.76 

-- - --

Page;' 
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, 

-

1.94 
3,59 

" 3.06 

3.94 
2.18 
3.35 
3.06 
2.35 
2.18 
2;59 
2',82 
2.82 
3.06 
2.94 
3.06 
2.88 

" 

-

'" :'1 
~ 

Dissolved Mn 
ug/L 

,--

r~-~~l 

1.94 
3,59 
3.06 

3.94 
2.18 
3.35 
3.06 
2.35 
2.f8 
2.59 
2.82 
2.82 
3.06 
2.94 
3.06, 
2.88 

--

I'~ 
~ 

" 

" 

C-.J 

I 

, 

, 

", 

I 

! 
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Batch 1 Dissolved Nickel -, , 

CruIse Sample Depth Sample 
No. No. M Type 

MIII-Q Elk .,' , 

NASS-4 .' 

NASS-4 SPk 
1 3 1.5 " 
1 3 1.5 CUP '., 
1 3 1.5 SPk" 
1 1 1.5 ;' " 

1 1 8 
1 3 8 .' 

1 4 2 
t 4 10 
1 5 2 
1 6 2 
1 6 10 
1 7 2 
1 7 10 
1 '8 2 
1 9 2 
1 9 1.0 
1 10 2 

.' Bik Ck1 
. BlkCk2, 

Bik Ck3 
·'BIkCk4 
c ,BIkCkS 

.NlCk1 
NlCk2 

'. ,NtCk3 
, Nt eM 

.. NICkS 

~ 

:. --0

1 

~ '~ ~-' 

PNSY Batch 1 (Dissolved) 

Date of Analysis: 5117/94 

Sample Sample Wl Pre-
[Sample Salinity, Salinity Concentration Nickel 
Wl, g 0/00 Correction Factor Abs. 

258.6 0.0001 258.6 51.71 .. ~0.002 

258.4 31.3 250.5 .50.10 0.035 
259.9 31.3 252:0 50.40' 0,1.06 
261.9 31:'35 254.0 ····50:79 0.055 
259,1 31.35 . 251.2 

... 
50.25 0.056 

268.3 31.35 260.2 52.03 0.123 
259.4 31.5 251.5 50.30 0:054 
258.8 31.54 250.8 50.17 0.052 
254.5 , 31.39 246.8 49.35 0;053 
254.3 31.44 246.6 49.31 0.052 
254;5 31.47 246.7 49.3.4 0.048 
256.7 31.69 248.8 49.77 . 0.047 
252.4 31.53 .. 244.6 48.93 0~049 

255.8 -31.56 247.9 49:59 0.05 
258.5 3,1.67 250.6 '50.12 0.047 
255.4 31:68 24.1.5 49.51 0.049' 
251.9 31.61 244.2 48.84 0.0.53 
257.2 31.59 249.3 49.8.1 0.0.54 
253 .. 6 31 .. 61 245.8 4.9.17 0.052 
' 261, 31.6 253.0 '·50.60 . 0.05 

.:: .. , -0.004 
0:004 

cO.003 
0;003. 

-0.004 
0.077 
0.078 
0.074 
0.082 
0.078 

PageS 

~_,_~i 

Polynomial 
Factor c 

,. 0.00138182 
"0.0356182 
-0.1066182 
-0:0556182 
-0.0566182 

' -0.1236182 
'-0:0546182 
-0.0526182 
-0.0536182 
-0.0526182 
-0.0486182 
-0.0476182 
-0.0496182 
-0.0506182 
-0.0476182 
-0.0496182 
~0.0536182 

"0.0546182 
-0.052.6182 
-0.0506182 

0.00338182 
"0.0046182 
0.00238182 
-0;0036182 
0.00338182 

. -0.0776182 
-0;0786182 
-0.0746182 
-0.0826182 
-0.0786182 

i 'j 

'------

Abs/Conc. 
Polynomial 
Equation 

-0.34 
8.97 

21L09 
'14.18 

14.44, 
32~95 

13.92 
' . 13.39 

13.65 
13.39 . 
12.34 
12.08 
12.61 
12.87 
12.08 
12.61 
13.65 
13.92 
13.39 
12.87 
-0.83 
1 .. 14 

-0.59 
0 .. 89 

-0.83 
20;,06 
2.0.34 
19.25 
21.4.3 
20.34 

'~ 
i-'] ~'--:-J 

'--~' -~~ 

Dissolved Ni 
ug/L 

-0~34 -0.007 
8.97 0.179 

28.09 0.557 
14.18 0.279 
14.44 0.287 
32;95 0.633 
13.92 .... 0.277 
13.39 0.267 
13.65 0.277 
13,39 0.272 
12.34 .. 0.250 
12,08 0.243 
12.61 0.258 
12.87 0.259 
12.08 0.241 
12.61· .... 0.255 
13.65 0.280 
13.92 0,279 
13;39 0.272 
12.87 0.254 

.. 



- ~-~'-'I 

'~'--' 

Batch 1 Dissolved Lead 

Cruise '~ D~th Samde 
No. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
f 
1 ' 
1 
1 

: 

['. : 

No. M 

MUI-Q 
NASS-4 
NAS$-4 

3 
3 
3' 
1 
1 
3 
4 
4 
5 
6 
6 
7 
7 
8 
9 
9 

10 

,~ 
~ 

Type 

Blk 

I SIlk , 
-1.5 

1.5 lOop 
1.5 ISIlk" .'. 
1.5 
8' " 

8 
2:, 

10 
2 
2 

10 
2 

10 
2 
2 

10 
2 

Blk Ck1 

.' BlkCk2 
BlkCk3 

, BlkCk4 
. BlkCkS 

PI{Ck1 
PbCk2 
PbCk3 
PbCk4 
PbCk5 

c= 

PNSY Batch 1 (Dissolved) 

DalB of Analysis: 8/9/94 

Sample Sample Wl Pre-
Simple Salinity, Salinity Concentration Lead 
Wt g 0100 Correction Factor Abs. 

., 

258.6 0.0001 258.6 51.71 0.001 
'258.4 31.3 ' 250:5 50.10 0.004 
259.9 31.3 252.0 50.40 0.193 
261.9 31.35 ... 254.0 50.79 0.013 
259.1 31.35 251.2 . 50.25 0.014 
268.3 31.35 260.2 52;03 0.199 
259.4 31.5 251.5 50.30 0.014 
258.8 31.54 250.8 50.17 .0.011 
254.5 31.39 246.8 49.35 0,.015 

'254.3' ' . 
31.44 246.6 49.31 0:01-3 

254";5 31<.47 246~7. 49.34 0.012 
256.7 31.69' . 248:8 49.77 0.006 
252.4 31.5:3 244.6 ' 48.93 ·O.Ot 
255.8 31.56 247.9 49.59 0.008 
258.5 31~67 250:6 50.12 0.007 
25'5.4 31.6.8 247.5 .• 49.51 0.007 
251.9 31.61 244.2 48.84 0,008 
257.2 31 :59 249.3 49.87 0.009 
253.6 31.61 245.8 

.. 
49.17 0.008 

261 31.'6 253.0 50.60 Q.011 
, 

0.001 
.; , 0.001 

0 
" 0.00.1 

0 
0.127 .. 
0.125 

. .'. .0.125 
", 0.13 

0;13 
" 

Page 6 
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PCllynomial 
Factor c 

, 

.c. 
, .. 

, 

1----

L-...J 

Abs/Conc. 
'Regression 
EQuation 

~ 

-0.17 
0.08 

15.98 
0.84 
0.92 

16.48 
0.92 
0.67 
1.01 
0.84 
0.75 
0.25 
0.58 
0.4.2 
0.33 

'0.33 
0.42 
0.50 
0.42 
0.67 

-0.17 
-0.17 
-0.26 

' -0.17 
-0.26' 
10.4.3 
10.26 
10.26 
10.68 
10.68 

r·~- --1 
'-----...! 

Dissolved Pb 
Ull/L 

-0.17 -0.003 
0.08 0.002 

15.98 0.317 
0.84 0.016 
0.92 0.018 

16.48 0.317 
0.92 0·.018 
0.67 0.·013 
1.01 0.020 
0.84 0.017 
0.75 0.015 

'. 0.25 0.005 
0.58 0.012 
0.42 0.008 
0.33 0.007 
0.33 0.007 
0.42 0.009 
0.50 0.010 
0;42 0.008 
0.67 0.013 

;::-"'] CJ ~ r-----' 
L-..J r-'] 
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PNSY Batch 2'(Dissolved) 

Batch 2 Dissolved Cadmium Date of Analysis: 5/5/94 

Sample I SaJllple Wt. I Pre- AbslConc. 
Cruise ISampie 1 Depth ISampleLs~ ISalinity, ISaiinity IConcentration lcadmium Polynomial I P~nomial 
No. INo. 1M IType Iwt., g 10/00 I Correction I Factor lAbs. Factor c I ~uation 

[ .-'j I I i_:::J 

Dissolved, Cd 

l!9IL 

Mnt-Q J IBlkl 25210.0001.·1· 251.9L. 50.391 0.0021 -0.00118181 0.031 0.031 0.001 

[.·1 

'NAS8-4 -1- ·1 I 260.41· 31.3\ 252.51 50.491 0.0281 -0.02718181 0.8010.801,'0:016 
NA8S-41·ISpl( I 258.5,1 31.31.250.61 50.121 0.1341 -0.13318,181 4.821 - 4.821 0.096 

11 13121 1254.41, 31..5~1 ,246.61 49.321 0.0451 -0.04418i81 1.341 1.341 0.027 
11131 2i~Dup I 221.11 31.551 214,.31 42.86'1 0.041 -0.0391818,11.1SI 1.181 0.028 
11 131 8t+ 249.-11 31.611 24.1.5\ 48.30,\ 0.04:1 -0.039111:161 -1.181 .1.1SI 0.024 
l' 0.131 -0.1361818 
f 0.045 ~D;04418j.8-

50.60 0.044 -0;0431818 0.026 
49.84 0.046 -();04518fs 0.028 

11 141 ni! 1-259.41 31.11 25t.4j 50.291 0.0461 -.0.0451.S1&\ 1.371 - L371 0.027 
·11 151 21 ,. 12,59.11 31.4H 251.2\ 50.241 0.047\ ~0.0461Ih81 1.401 1 AOI 0.028 
11 171 211 ~255.1131.451247.31 49;451 0:0431 -0;Oi21818 I 1.28\ 1.281 0 .. 026 
tl 181 21 1258.61 3L371.:f5.0.71 50.141 0:0461 -0.0451618\ 1.3:11 1.371 0.021 
11' 19121 I" 2581 '31.41250.1.\50.021 0:0.491 -0.0481,8 . .181 1.471 1.471 0.029 
11 201:21 126'1.81 31.351,253.&1 50.7710.0491 -0.0.48111,181 1.471 . 1.471' 0.029 
11 -,211 .21 1·254.1131:351 246~41 49.281 0.0471,0.04618;,181 1 :401 1;4,01 0:028 
2 249:4 ~0.0,461618 0:028 
2 :244:3 cO.043Hi18 0:027 
21 -2\ 2,1 1258:81 31.8891250,8150:151 0.04sl ~0,.04718t81 1:441 1.4:41.0.029 

Blk Ckll . '01 0;.000818181 -0.02 
BlkCk2 0/0021 -0.0011818\ 0:03 
BlkCk3, 0:0011 'cO.ooolsf81 0;01 
BlkCk41 0.0011 ,0.000t818l 0;01 
BlkCk5 -0.00110:00181'818 -0:05' 
CdCkl 0.1371~0.1361818 .;:-.4.97' 

:1'Cd Ck2 0.141 ,..0.,1391818 5.,12 
CilCk31 0.1451 -0>1441818 5.39 

-

.,CdCk4 ,.0:1471 ,-0.1461818 5.49 
-

'cd CkS . 0.1431 "0.1421818 5.281' 

Pagel 
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Batch 2 Dissolved Copper Date of Analysis: 2/19/94 

Sample SampleWt 
Cruise Sample Depth I Sample ISampIe Salinity. Salinity 
No. No. M Type Wt.. g 0100 Correction 

Milt-a Blk 252 . 0.0001 251.9 
NA5S-4 260.4 31.3 252 .. 5 
HA5S-4 ISpk . ···258.5.· 3t.3 250.6, 

"1' 13 2 254.4 31.55 246.6 
1 13 2 [)Up 221.1 31.55 214.3 
1 13 8 249.1 31.61 241.5 

.. 1 13 81spk 234.9 31.61. 227.7 
1 10 , .. ·5 .260.7 31.6 252.7 
1 11 2 261 31.6 253.0 
1 14 2 257.1 31.63 249.2 
1 14 15 259.4 31.7 251.4 
1 15 2 ·259.1 31.41 . 251.2 
1 17 2 I·' 255.1 31.45 247:3 

'1 . 18 2 258.6 31.37 250:7 
1 1.9 . 2 .25'8 c 31.4 250;1 
1 20 2 261.8 3.1.;35 253.8 

.... 1 21 2. 254.1 ·3~1.35 246.4 
2 1 2,····· 257.4 31.769 249.4 
2 1 15 2.5.2:1 31.916 24'4.3 
2 2 2. ··258.8 31:889. ·250;8 

-. Blk Ck1 -
BlkCk2 
BlkCk3 

. BlkCk4 , 
BlkCk5 
CuCk1 

,.,Cu Ck2 ' 
CuCk3 

.. CU:Ck4 

~ CUCkS 

L--- ~! [--;-'; 

. 

LJ 

'.' 

~ i i 
~ 

PNSY Batch 2 (D~soIved) 

Pre-
Concentration Copper PoI}'I1omiai 
Factor Abs. Factor c 

50.39 0.001 -0.0014309 
50.49 0.052 

.-

-0.0524309 
50.12 0.128 -0.1284309 
49.32 0.072 -0.0724309 
42.86 0.064 . -0:0644309 
48.30 0.058 . -0:0584309 
45.54 0.129 -0.1294309 
50.54 .~ 0.061 -0.0614309 
50.60 0.064 -0;0644309 
49.84 0.062 • -0.0624309 
50.29 0.054 .' -0.0544309 
50.24 0.082 .' cO.0824309 
49:45 0:075 -0.0754309 
50.14 0.086 -0.0864309 
5.0;02 0.085 -0.0854309 
50:77 0.089 :0:0894309 
49.28 0.086 -O.08643Q9 
49.89 0.053. -0.0534.3.09. 
48.86 0.048 -0:0484309 
50.15 0:049 ~0,0494309 

0 -0,:0004309 
0 -0.000'4309 

-'- ~ O' -0;0.004309 
0.001 -0.0014309 

0 -0.00Q4309 
0.197 -0.1974309 
0.203 -0'.2034309 
'0.201 -0. 20 't4309 
0.201 -0.2014309 
0.201 -0.2014309 

, 
'. 

Page 2 

~ ~ --'- ~ 

AbsiConc. 
Polynomial 
Equation 

"1 
~ 

0.31 
11.56 .. 
29;88 . ...' 
16.f9 
14.32 
12.94 
30;'1-4 '. 

13.63 
14.3.2 
13.86 
12.02 
18.55 .. 
16.8.9 
19.50 
19.26 
20.2~2 

19.50 
11..79.' 
10:6,5 
10.88 

0.09 
0.09 
0.09 
0.31 
0.09 

48.68 
50.44 
49.85 
49.85 
49,85 

:-c .. _] 

Dissolved Cu 
LJgIL 

0.31 0.006 
11.56 0.229 
29:88 0.596 
16.19 0.328 
14.32 0.334 
12.94 0.268 
30.14 0.662 
13.63 0.270 
14.32 0.283 
13.86 0.278 
12.02 0.239 
18.55 . 0.369 

·16.8.9 0.342 
19.50 0.389 
19.26 0.385 
'20.22 0.398 
19 .. 50 0.396 
11.79 0.236 
10.65 0.218 
10.88 0.217 

" 

L-.J ,~-', 

L-J I .. J c=J II ' . :---~ J 



I . 
'-------'-- i~_~ c:;J r-:-::-:-'-', 

~ 

Batch 2 Dissolved Iron 

Cruise Sample Depth Sample 
No. No. M Type 

. NASS+2' 
1 15 2 . ·i···,., 

1 17 2 . 

1 fa 2' 
1 19 '2;',' -

1 20 2.; .... 

1 21, 2. , 

2 ',1 2 
2 1 '1:5 

2 2 2 
2 3 2 
2 '." 4 2 
2 .5 .1 
2 ,5 5 
2' Ei 1 

BlkCk1 
'.' Blk Ck2 

.... BlkCk3' 

J~--' 

~ c--:---:: 

Date of Analysis: 10/26/94 

Sample 
Salinity, Sample Polynomial 
0100 Absorban Factor c 

31:3 0:019 
0;02 

" 0;019 
.. 0.018 .. 

0.019 
0.021 " "-

, 
0.019-

. 0.01·1 
. 

0.01 
O.OU 

.0 .. 012 
0:.0.14 

'0.019 
'0;018 
.0.0.24 

0 
0;002 - .. 

~0.001 ,'.'-.. 
BlkCk4:, 0 -'''-

, FeCk1 0;043 
.- FaCk2 ;0,.042 "". 

FeCk3 0.045 
FerCk4 0;047 

'---'----- ~'~'-'~' ~ ~ 
--'1 

------...c) ~ 
:~ I ~ '------" 

PNSY Batch 2 (Dissolved) 

AbslConc. 
Regression Dissolved Fe 
Equation ug/L 

.. ' 2.21 ... 2.21 2.21 
. '·2.33. 2.33 2 .. 33 

2.21.. 2.21 2.21 
2.09 2.09 2.09 
2.2t 2.21 2.21 
2.44 2.44. 2.44 
2.21 2.21: .2.21 
1.27 1.27 1.27 
1.15 1.15 1.15 
1.27 1.27 .1.27 
1 :'39 1.39 ."1.3:9 
1.62 1.62 .1.'62 
2.21 2.2.1 2.21 

.-

2:09 ' - 2 .. 09. 2.09 
2.s6 2.80 .2:80 

-0:02 
0.21 

-0.14 ., 

~0.02. 
i., . 

-
e_"~ 5.03 

4.91 
5·.26. .-

5.50 

, 

'4;· i 
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PNSY Batctr2(DiSsolved) 

Batch 2 Dissolved Manganese Date of Analysis: 10/14/94 

ISaJ11)Ie Abs/Conc. 
Cruise Sample Depth Sample Salinity, Sample Polynomial Regression 
No. No. M Type 0100 Absorban Factorc Equation 

NASS+2 31.3 0.041 1.99 
1 3 1.5 0.086 4.76 
1 3 8. 0.077 4.21 
1 4 2 0.073 3.96 

BlkCk1 0.011 0.68 
BlkCk2 0.013 0.80 
MoCk1 0;037 1.~5 

Mn,Ck2 c 0.043 2.12 
... , ". 

' .,'; 

Batc:h 2a Dissolved ManganeSe Date of A~is: -10/14/94, 
, ,., .... 

·,Sample AbsiConc. ,. 
Cruise SamPle Depth Sample Salinity, 
No. No. M 

NASS+2. 
r 14 
1 1S 
1 11 

.-
1 18 
1 19 

r' 20 
1 21 

[ __ -; [~U_, ~'I 
~-'~ 

Type .. .0100 

31.3 
15. 

2 
2 
t 
2 

, 

_2 
2 
;:BlkCk1 
··BlkCk2 I; 

.... , 
Blk Ck3 
MnCkl. 
MoCk2 
MnCk3 

, "." 

G-.-,-, ~ 
~ i~_'_! 

Sample, Polynomial ' Regression 
Absorban Factor c Equation 

0.0.41 .. 2.22 
0.042 , 2.28 
0.072 4~21 

0:0-:73 . 4.27 
0.078 . 4.59 
0.079 4.65 
0:086 5.10 
0.089. 5 .. 30. 
0:009 0.58 
0.001· 0.45 
0.006' . O~38 

0.03S '. 1.83 
0.035 1.83 
0~037 1.96 '.' 

.-

,---. 
'--" '~ 

r~ 
,-'--' ~.,.i 

" 

Dissolved Mn 
ug/L 

1.99 1.99 
4.76 4.76 
4.21 4.21 
3.96 3.96 

, , 

Dissolved Mn 
ug/L 

2.22 2.22 
2.28 2;28 
4.21 4.21 
4.27 4.,27 
4.59 .4.59 
4.65 4.65 
5.10- 5.10. 
5.30 

Page 4 

-------J 

5.30 

.. '-, 
", 'i 
~ 

~'--1 
~ 

". 

, 

, 

i 

, 

:. -I ['J c=:J r---] l~ 
~ 

r;--'-, 
'-.J :- J 



~ !r------:'T; [:-~-.. I~ :~ 
'-----' .~~,.~ 

~: . ' 
----'--' ~ ~ I 

.~, .--~---j 

PNSY Batch 2 (9issolved) 

Batch 2 Dissolved Nickel Date of Analysis: 5/18/94 

Sam~ Sam~IeWt. Pre- Abs/Conc. 
Cruise Sample Depth Sample Sample Salinity, Salinity Concentration Nickel Polynomial PolYrJOmiai Dissolved Ni 
No. No. M Type Wt. II 0/00 Correction Factor Abs. Factor c Equation ug/L 

.... ..' 

Mill-Q B1k. 252 . 0;00,0,1 . 251.9 50,.39 0 -0,.66 -0.66 -0.013 
NASS:.4· '.' 260,;4 31,3 252.5 50.49 0.041 10.58 10.58 0.210 
~ SQk 258.5 31.3 250.6 50.12 0.10S' 28.39 28.39' 0.566 

1 13 2 254.4 31.55 246.6 49 .. 32 0.055 14.42· 14.42' 0.292 
1 13 '2' [)up: 221.1 31.55 214.3 42.86 0.05 13.0:5 13.0,5 0.304 
1 13 8 249.1 31.6·1 241.5. 4.8 .. 30 0.0,4.6 11.95 11.95 0.247 
1 13 8 ScIk' . 234.9 31.61 227.7 .45.54 0.107 28.67. 28.67 0.630 
1 10 5 .. '260,.7 31.6 252.7 50.54 0:05 13.05 13 . .05 0.258 
1 11 2 261 31.6 253.0 50,.60 0.054 14.1'4 14.14 0.280 
1 14 2 257.1 31.63 . 249.2 49 .. 84 0.0,5.3 13.87 13.87 0.278 
1 ." 14 15 259.4 31.7 251.4 50,.29 0.051 13.32 13:32 0,.265 
t 15 2 25.9.1 31.41 251.2 50,.24 0.06 15.79 15.79 0.314 
1 1.7 2 255.1 31.45 .' 247.3 49.45 0.054 14.14 14.14 .0.286 
1 "- 18 2 2.58.6 31.37 250.7 50.14. 0.061 16.06 16.06 0.320. 
1 1.9 '2 .. '.2'58 . 31.4 25D.1 50.02 . 0.059 15~51 15.51 0.310 
1 20, 2 261...8 31.35 253.8 50 . .77 0.058 15.24 15.24 .0.,300 
1 21 2 254~1. 31:35· 246.4 ..49.28 0.055 14.42 14 .. 42 0.2.93 
2 1, 2. . 25:7,4 31:,769. 249.4. 49.89 .Q.D49 12.77 12.17 0.25.6 
2 1'. 1,5 252.1 31.916 244.3 48.86. 0.047 12.22 1.2:22 0.2.50 
2 2 2 .258.8 ··31.889 250.8 50.15 0.049 12.77 12.71 0.255i 

" 

BlkCk1 ...... . 
0.002 -0.11 

. Blk Ck2 0 -0.'66 
, BlkCk3 .. 0.006 0.99 .. 

'. , 

Blk Ck4 0.004 0.44 
.-

Blk Ck5 -0.001 -0.93 
" Ni Ck1 " 0.075 19.90 

\,.'t NiCk2 '0:077 20.45 
., 
, 

. NiCk3 .. '0.08 21.27 
.. NICk4'; 0.076 20.17 , 

NICk5 . 0.08 21.27 
~ - ... --~ ._'-"---'- --

. 

.. ,~ 

~,i ';, 

'. Page,5 



-----------

PNSY Batch 2 (D.issolved) 

Batch 2 Dissolved Lead Date of Analysis: 8/10/94 

Sample SampieWt. Pre-
Cruise Sample Depth Sample 'San'1)Ie Salinity, Salinity Concentration Lead Polynomial 
No. 

--

No. M Type Wt. g 0100 Correction Factor 

MiIHl Blk 252 0.0001 --- 251.9 
,. 

NASS-4 .' 260.4 31.3 252.5 
NAS$,4 . $elk 258.5 .. - 31.3 250.6 

1 13 2 254.4 31.55 - 246"6 
1 13 2 Cup 221.1 3-1.55 ' -214.3 
1 13 _8 249.1 3h61 241..5 

- 1 13 8sPk 234.9 31.6-1 ..... 227.7 --
1 10 5 260.7 31.6 252.7 
1 11 -2 " . 261 31.6 253.0 
1 ;. 14 2 257,1 31.63 249.2 
l' 14 15 -259.4 . 31.7 251.4 
1 15 2 - .. 259A 
1 17 2 255~.1 
1 -. 18 ' 2 258.6 
1 19.- 2 258 
1 20' 2. 261;8 

.... 1. .. 
21 '2 254.1: 

2'- t 2- 257.4 
2 1 15 252.1 
2- 2 2 --258.8 

Blk Ck1 
... BlkCk2 

., 

Blk Ck3 
BlkCk4 

-'BlkCk5 
PbCk1 
PbCk2 
PbCk3 

.. PbCk4 
PbCkS '--

i----.J ;-" ': r ".: ::--] 

.31.41 251.:( 
31.45 247.3 
31:37 250'.7 

31.4 250.1-
31.35, 253.8 
31.35 '- 246.4 

- -31'.769 249.4 
31.916 244.3 

- 31.8_89 250.8 

... ' 

-"-
" 

" 

, ' .-~'"""""\ 

~ ~ 

. 

(-'.~'~ 

l..:....--J 

Abs. 

50.39 
50A9 
50.12 
49.32 
42 .. 86. 
48.30 
45.54 
50.54 
50.60 
49.84 
50.29 
50.24 
4.9.45 
50.1'4 
5.0._02 
50.77 
49.28. 
.49.89 
48.86 
5(>.15 

.... 

.. 
~ 

Factor c 

-0.003 
0.001 
0.231 

0.01 
0.011 
0:008 
0;217 
0:006 
0.00'1 
0.009 
0.004 
O.OO'9 
0.007 

.0.01'1 
0:01-

0.011 
O.Ot 

0.005 
_ 0.002 

0.()02 
-0.002 
-0.004_ 
-0.005 
-0.005 
-0.005 
0.125 
0.129 
0.131 
0.133: 
0.136 

Page 6 

,-.:.J 

AbslConc. 
Regression .. 

Equation 

-0.32 
0.01" 

18.87 
0.75 
0.83 
0,.58 

17.72 
0.4'2 
0.50 
0.66 
0 .. 25 
0.66 
0.50 
0.83 
0.75 
0.83 
0.75 
0.34 
0.09 
0.09 

-0.24 
-0.40 
-0.48 
-0.48 
-0.48 
10.17 
10.50 
10.67 
10.83 
n.08 

l~ r,', 'J 

Dissolved Pb 
ug/L 

-0.32 -0.006 
0.01 o :OO() 

18.87 0.376 
0.75 0.015 
0.83 0.019 
0.58 0.012 

17.72 . 0.389 
0.42 0.008 
0.50 _ 0:010 
0.66 
0.25 
0.66. 
0.50 
0.83 
0.75 
0.83 

'0. :l5 
0.34 

'0.09 
0.09 

" .-

L-J 

0.013 
0.005 
0.01.3 
0.010 
0.01·6 
0.015 
(1.016 
0.015 
0.001 
0.002 
O~002 

--

'~-~, 

~ 

.. 

~----'l 
'~ 

o 

i j i . --J !:-~ 



~ 
[~--:. 'r-] c· c-: ,--------.-------; 

~ 

PNSY Batch 3 (Dissolved) 

Batch 3 Dissolved Cadmium Date of Analysis: 5/6/94 

I Sample Sample Wt Pre-
Cruise Sample Depth Sample [Sample Salinity, Salinity Concentration Cadmium Polynomial 
No. No. M Type wt., g 0100 Correction Factor Abs. Factor c 

"' Mili-Q Blk' 260.6 0.0001 260.6 . 5.2 .. 12 ".0.OP1 0.0010636 
NASS-4 265.9 31.3 257.8 51.57 0 .. 0.27 ~0.0249364 

NA5S-4 'Spk 264:3 ·'31.3 " 256.3 51.26 0.1·31 -0.1289364 
2 6 3 ". 222.2 31.37 215.4 43 .. 09 0.042 ~0.0399364 

2 6 3'Spk 207.2 ·31.37 200.9 40.18 0.137 -0.1349364 
2 6 1 213.2 31.27 .. 206.7 - 41.35 0.042 -0.0399364 
2 6' 1 [)up 217 31.27 210.4 42.0.8 0.042 -0.0399364 
2 3 2 264.3 31.87 256.1 51.23 0.046 . -0.0439364 
2 4" 2 271 31.79 262.7 52.53 ' 0.049 -0.0469364 
2 ' 5 1 . ·259.8 31.61 251.8 50.37 0.048 -0.0459364 
2 5" 5 '256.8 31 ;71 248.9 49.78 0.045 -0.0429364 
2 6 10 255 31;72 247.2 49.43. 0.046 -0.0439364 
'2 8 f 260.7 3L135 252.7 50:53 0.049 " -0.0469364 
2 8 5 266.7 32.33 , .. 258.3 51.67 .. 0.046 ,"',. -0.0439364 
2 9; ·2 264 ' 31.37 256.0 51:19 0.05 "-0.0479364 
2 10 2· -256.3 " 31.91 248.4 49.67 0.051 -0.0489364 
2 11 2 263c 31:55 255.0 50.99 0.052 -0.0499364 
2 13 2" 264.3: 31.62 256~2 51' .. 24 0.052 " -0.0499364 
2· 13' 9.5 

'. 
26.3;5 31-.62 255.4 5.1.08· 0.05t ' -0.0489364 

2 15 2 . 254 31.74 246.2 .4.9.24 0.05 -0.0479364 
:Blk Ck1 .. 0.002 ... 0.0000636 

BlkCk2 ... 0 ' 0.0020636 
.Blk Ck3 

, 
'. 0 0.0020636 

BlkCk4 0~001· I. 0.0010636 
;BlkCk5 0.001 . 0.00~0636 

. CdCk1 : 0.142 -0.1399364 
'." 

Cd.Ck2 " 0.144 -0.1419364 
CdCk3 . 0.144 -0.1419364 

";.::. CdCk4 0.147 " -0.1449364 
.. 

CdCkS 0.146 . -0.1439364 

;; 
,:;. ~. ~ 

Page 1 

~ 1 
~' 

I ! 
'------' 

Abs/Conc. 
Polynomial 
Equation· 

-0.03 
0.75 
4.65 .. 

, 1.22 
·4.94. 
. 1.22 

1.22 
··..1.35 

"1..45 .. ' 

104,2 . ' 

1.3<2 
1.35 
1.45 -
1:35 
1:48 

'1.52 .. 
1.5,5 

'., . t.55 
1.52· 
1.48. 

·0:00' 
"0 .. 06 
cO.06 
-0.03 " 

-0 .. 03 
5,.20 
5.30 

.;' 5.30 
5:46 
5A1 

. _---'--

.~--

\ 

-0.03 
0.75 
4.65 
1.22 
4.94 
1.22 
1.22 
1.35 
1.4"5 
1.42 
1.32 
1.35 
1..45 
1.35 
1.48 
1.52 
1.55 
1.55 
1.52 
1.48 

- . 

---:1 
~ 

Dissolved Cd 
ug/L 

-0.001 
0~0r4' 

0.091 
0.028 
0.123 
0:030 
0.029 
0.026 
0:028 
0.028 
0·.026 
0.027 
0:029 
0.0,26 
0.0,29 
0.031 
0.030 
0.030 
0.030 
0.030 

--

~ .. 

.. 

.--,~ 

~ :~~·-~'-l ~ 



PNSY !:latch 3 (DisSolved) 

Batch 3 Dissolved Copper Date of Analysis: 5/6/94 

Sample SampleWl Pre-
Cruise Sample Depth Sample ~SampIe Salinity, Salinity Concentration iCopper Polynomial 
No. No. M Type wt. 9 0100 Correction Factor Abs. Factor c 

. MIKl Blk 260.6 0.0001 ". 260.6 .. 52.12 0 
NAS5-4 265;9 31.3 257.8 51.57 0.039 
NAS5-4 ISpk, 264:3 . 3L3 256.3 51.26 0.107 

2 6 31 .... 222.2 ·31.37 215.4 43.09 0.047 
2 6 3iSpk ., 207.2 31.37 200.9 40 .. 18 0.11 
2' 6 1 213.2 31.27· 206.7 41.35, 0.052 
2 6 tlDw 217 31.21 .' 210.4 .42.08 0.054 
2 3 2. 264.3 3L87 256.1 51.23 0.041 
2 4 2.' ' 271 31.79 262.7 52.,53 0.048 

,. 

2 5 1 259.8 31.61 251.8 50.37 0.051 
2 5 5: 256.8 31.71 , 248.9 ,49.78 0.048 
2 6 10 255 31.72 "0 247.2 49.43 0.048 
2 '8 1 ,.260.7 ' 31..85 252.7 .50.,53 0.044 
2 8 5 '266.7 . 32.33 258.3 51.67 0.045 
2 9 2 . 264 3L37 256:0 51'.19 . 0;058 

2 10 2 256.3 . 31.91, 248.4 49.67 0:041 
2 11 2 .263 .. 31.55 255.0 50.99, 0.057 "0 •• ' 

2 13···· 2 264.3 31<"62· "'256.2 .. 51.24 0.656 
2 1.3 9.5 263;5 ·31.62 255.4 _ 51.08 0.053 , ... 2 

'.15 ""2' 254 31.74 246.2 49.24 0.047 
Blk Ck1 '0 

Blk Ck2 ." 0 
BlkCk3 

.. 
Blk Ck4 

0' 

BlkCk5 
.. CuCk1 

; CuCk2 
CuCk3 

_:', CuCk4 
CuCkS 

-

~, c-----,--,---J ( ----,-----;-

L--J '-----.J 

.-

~ '-------' 
I 

'-----' 

0 
. 0.001 

01 
0.078 ,: 

0.08 " 
0;08 

0.082 
0.082 

Page 2 

~ 

1 

Abs/Conc. 
Regression Dissolved Cu 1 
Equation ug/L 

-0.2139037 -0.21 -0.'004 
10.2139037 10.21 0:198 
28.3957219 28.40 0:554 
12.3529412 12.35 

,. 

0.287 
29.197861 . 29.20 0.727 

13.689.8396 13.69 . 0.331 
14.2245989 14.22 0.33,8 

. 10.7486631 10.75 0.210 
12."1,203209 12.62 0.24.0 
13.4224599 13.42 0:266 
12.6263209 12.62 0;254 
12.6203209 12.62 0.255 
11.5508021 11.55 0.229 
11.818H118 11.82 0.229 
15.2941176 15,29 0.299 
10.7486631 10.75 0,.216 

15.026738 15.03 0.295 
14.7593'583 14.76 0.288 
13.95721.93 

,. 

13.96 0.2.73 
12.35294.12 12.35 0;251 
-0.2139.037 
-0.2139.037 " 

-0.2139·037 
0.05347594 
-0.2139037 ' 
20.6417112 
21.1764766 
21.1764706 
21.7112299 
21.7112299 

,-

'-------' 
;- --] ,~,-~, 

~ 

'----, 
~ 

,--1 
~ 

,0_] ~--. J 



~ l--:-~l c-·_c-;-; 

Batch 3 Dissolved Iron 

Cruise Sample Depth 'Sample 

No. No. M Type 
I·", .. 

NASS"2 f:. ";;.: 

2 6 3 
2 6 10'" 

2 8 1 ' . I 

2 8 5 
2 9 2 
2 10, 2 '. ". 

2 11 2 
2 13 2 
2 13:' 9.5 
2 15: 2 
2 16 2 

'2 16 "'10 
2 18 2 
2 18 7 
2 19 2 
2 19 5 
2 20 2 
2 20 6 
2 21 2 

Blk Ck1 

.i BlkCk2 
BlkCk3 

...... 
BlkCk4 
BlkCk5 
FeCk1 
FeCk2 

'FeCk3 
FeCk4 

. ,,;' FeCkS ' . 
,_.- .... 

-- --

f--~ 

~ 

Date of Analysis: 

Sample 
Salinity, Samp/$ 

10/26/94 

Polynomial 

L-.:.J 

PNSY Batch 3 (Dissolved) 

Abs/Conc. 
Regression Dissolved Fe 

0/00 Absorb~n Factor c _ Equation ug/L 
. .. ., 

31.3 .0 .. 02 2.37 2.37 2.37 
0.027 3.18 3.18 3.18 

0.02: 2.37 .. 2.37 2.37 
0;012 1.44 1.44 1.44 
0.0:19 2 .. 25 2.25 2.25 

. 0.023.··· .... 2.72 2.72 . 2.72 
. ~. 0.01.2 . 1.44 1.44 1.44 

0.022: . 2.6'0 2.60 2.60 
0;019 2.2'5 . 2.25 2.25 
0.019 ' 2.25 .2.25 2.25 

- 0.019· 2.2:5. 2.25 2.25 
0.02:.1 2:.48 2.48 2.48 

.. 0 .. 022 2.6.0 2.60' 2.60 
0;03 3~53 3.53 3.53: 

0.023 2..72 2.72 2:.72 
0.031 3 .. 65 3.65 3.65 
0;02:8 3.30. 3.30 3.30 

.. 0.03 3.53 3.53 3.53 
0.026 3 .. 06 3.06 3.06 

,"". 0.027 .3 .. 18 3.18 3:18 
-0.00.1 ·0.07 
0.001 0 ... 16 
0.002 0.28 

-.0.002 -0 .. 1.9-
0,.002 0.28 

. 0,0.45 5 .. 2:7 
0.045 5.2:7 
0,045 .. ... 5.27 . 

',0:.045 5.27 
",0,04 .' .4.69 

. '. 
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Batch 3 Dissolved Manganese Dal8 of Analysis: 10/17/94 

Sample 
Cruise Sample Depth Sample Salinity, Sample Polynomial 
No. No. M Type 0/00 Absorba_I\! Factor c 

" 

NASS+2 31.3 0.0.4 
2 1 2 1.1' 0.039 
2 1 15 
2 2. 2 
2 3 2 
2 4: '2 
2- 5 1 
2 5 5 
2 6 1 
2 ." 6 3 
2 6 .. 10 

2 8 1 
2 • 8 

.. 
5 

2 9. 2 
2 10 '2 
2 11.' 2 
2 13 .. 2' 

2 13 9.5 
2' 15 2 
2 16 2 

,.' c, Blk-Ckl 
BlkCk2 

"BlkCk3 
BlkCk4 

·BlkCk5 
Mn Ckl' 

, MnCk2 
tkI Ck3 
-MnCk4 
MnCkS 

i~_._: C,· ! 

~ r~-

' ' 

.. 

L-1 

0.034 
0.037 
0.034 
0.042 
0.053,-
0.046 

0;07 
0~062 

0.052 
0.04 

0.039 
0.068 
0,036 

0.06 
0 .. 052-

0.05 
0.043 
0.064 
0.007 
0 .. 007, 
0.009 
0.00.8 
0.013 
0.037 
0,031 
0.04.1 

" 0.041 
0.037 

---') 

'-----' 
r~~---~I 

PNSY Batch 3 (Dissolved) 

AbsiConc. 
Regression 
Equation 

1.98 
1.92 

.1.63 

~-

, 
,------,' 

1.81 
1.63 
2.1'0 

,2.74 
2.33 
3.73, 
3.26 
2.68 
1.98 
1.92 
3.61 
1.75 
3.15 
2.68 
2.56 
2.16 
3 .. 38 
0.41 
0.41 
0.52 
0.47 
0.76 
1.81 
1.81 
2.04 
2.04 
1.81 

~ 

1.98 
1.92 
1.63 
1.81 
1.63 
2.10 
2.74 
2.33 
3.73 
3.26 
2.68 
1.98 
1.92 
3.tH 
1.75 
3.15 
2.68 
2.56 
2:16 
3.38 

.. 

P8ge4 

Dissolved Mn . 
ug/L 

1.98 
1.92 
1.63 
1.81 
1.63 
2.10 
2.74 
2.33 
3.73 
3.26 
2.68 
1.98 
1.92 
3.61 
1.75 
3.15 
2.68 
2.56 
2.16, 
3.38 

--- _ .. -

~ 
:; ,: 
~ 

( ~l 
'----J 

.~ 

~ !. J CJ 
;~----l 

! .. ~ I ~ 



i 

'-----.; 
['-CC,; 
'------.J 

(-,~'"=:J 

Batch 3 Dissolved Ni<*el 

Cruise Sample Depth Sample 
No. No. M Ty~ 

Mli-O Blk 
NASs-4 '. 

NASS-4 . ISpk· .' 
2 6 :3 
2 6 3i$gk. 
2 6 1 
2 6 l' ·Du.p~ 
2 3 2 
2 :.. 2 
2 5' 1 
2 5 '5 
2 6 10 
2 8 .1 
2 '8 5 
2 9 .2 
2 10 2 
2 11 2 
2 . 1'3 2 
2 13 9;5 
2' 1.5 .,2 

Blk Ck1 
Blk Ck2 
Blk Ck3 
Blk Ck4 
BlkCk5 

". ···NiCk1' 
'NICk2 

. NiCk3 
NICk4 

·NICk5 

.~--

r---

~ ~ ~: ~ 
~ 

C'-'l ~-.~ 

~~ ~ '-----.J : :=J .....--J ~' 

PNSY Batch 3 (Dissolved) 

Date 0' Analysis: 5/27/94 

SamJ>..1e Sample·Wt Pre- AbslConc. 
.SampIe Sallnill. Salinity Concentration Nickel Polynomial Regression Dissolved NI 
wt. a 0100 Correction Factor Abs. Factor c Equation ug/L 

. '" ,. 

260.6 . 0.0001 26,0.6 52.12 0.003 0.57938953 0.58 0.011 
2li5.9 

'. 31:3 2.57.8 51.57 0~.03.8 9.7969563 9.80 0.190 
264.3 . .... 31.3 . 256.3 51.26 OdOl 26.91'52774 26.92 0.525 
222.2 31.37 215.4 43.09 0.046 11 .9038'213 '. 11.90 0.276 
207.2 31.37 200.9 40.18 0,11 28.7587896 28 ... 76 0.716 
213.2 31.27 . 206.7 41.35 0.0.4.7 12.1671802 12 ... 17 0.294 

217 31.27 210.4 42.08 0 .. 049 12.693898 .. 12.69 0.302 
264.3 31.87 256.1 51.23 0.'05 12:9572.569 1.2.9.6. 0.253 

271 31.79 2.62.7 52.53 0.055 14.2740.5'12 14.27 0.272 
259.8 31 :61 251.8 . 50.37 0,0.53 13.74733'35 13]5 0.273 
256 .. 8 31.71 .248.9 49.78 0.05 12.9572569 12 .. 96 0.260 

255 31.7.2 24.7.2 49.43 0~053 ... 13:74'733'35 13.75 0;278 
260] .31.85 2.52.7 50.53 0:051 . 13.2206157 . 13.22 0:262 
266.7 32.33 .258.3 51.67 0.047 12. fS71802 .12.17 0;235 

264 31::37 256.0 51.19 0.057 14.800769 14.80 0.289 
256~3' . 31:91 248.4 49.67 0.051 13.2206157 13.22. 0:266 

26'3 31.55 25 .. 5;0 50.99 0.055 14~27405t2 1.4 .. 27 0.280 
264.3 31,62 256.2 51.2.4 0.057 14.'800769 1'4.80 0.289 
263.5 31.62 255.4 51.08 0.057 14;800769 14.80 0.290 

254 .... 31.74 . 246 .. 2 49,24 0,052 13:4839746 13.48 0.274 
0.003 0.51938953 .. 
0:001 0:.05267178 

-0.003 -'1.0007637 • I 
.... 

-0:·002 -0.7374.049 
-0 .. 001 -0.:474046 
0.077 20;0679466 
0;079 20:5946643 . 

; 0.077 20.0679466 
... .. 0 .. 079 .20.5946643. 

. 0.;079 2'0.594664,3 

A 
" 
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, . 
~ 

':"'/ ' 

Batch 3 Dissolved Lead DaI8 of Analysis: 

Sample 

Cruise Sample Depth Sample $arnpk! Salinity, 
No. No. M Type Wt. g 0/00 

'. 

MI'-Q "B1k 260.6 O.O'OOt 
NASS-4 265.9 31.3 
NASS-4 iSpk 264.3 31.3 

2 6 3 222.2 -31.37 
2 6' 3iSt:lk 207.2 31.37 
2 6 .. ' 1. 213.2 31.27 
2 6 1 Dup 217 31.27 
2 3 2 .- 264.3 31.87 
2 4 2 271 31.79 
2 5 1 259.8 31 ;61 
2 5 5 256.8 3t .71 
2 6 10 255 31.72 
2. 8 1 

_. 
260.7 31.85 

2 8 5 266.7 32.33 
2 9 2 2~4., 31.31 
2. 10 2 256.3 3'1:91 
2 11 2 26.3 31;55 
2 13 2:" 264,3 31.62 
2. 13 9.5 263:5, 31.62 
2 15 2- 254 31.74 

Blk Ck1 
Blk Ck2' 

.. 

.... ,c' 

~ l ~i 

Blk: Ck3 
, Blk'.Ck4 
Blk Ck5 
Pb.Ck1 

- PbCk2 
PbCk3 

. PbCk4 

Pb:CkS 

r-·--., 
I" •. ! 
'---'----'.! 

. 

.... , 

r:--i 
L-J 

.\ 

. 

~' 

PNSY Batch :3 (Dissolved) 

8/10/94 

SampleWt. Pre-
Salinity Concentration Lead PoI~miai ' 
Correction Factor Abs. Factor c 

260.6 52.12 0.001 
257.8 .- 51.57 0.005 
256:3 51.26 0.234 
215.4 , 43.09 0.Ot5 
200:9 40.18 0.242 '. 

206.7 41.35 0.015 
210:4 42.08 0.015 
256.1 51.23 0.007 , 
262.7 52.53 0.011 
251.8 50.37 0.015 .... 

248.9 49.78 0.01.1 
247 .. 2 49A3 0.012 
252.7 50.53 0.01 
25.8.3 51.67 0.01 
256:0 51.19 0.017 
248.4 49.67 0.008 
255.0 50:99 0.018 
256:2 51,24 0.016 
255.4 51.08 ·0.014 
246 .. 2 49.24 0.013 

0.002 
0 
0 

-0,001 
-0.00.1 
0.138 
0.142 
0 .. 1.4.7 
0.148 

.' 0.151 

Page 6 

r"---, 

~ 
c-'------l 

'--'---' ~ ~ 

Abs/Conc. 
Regression Dissolved Pb 
Equation uglL 

I 

-0.1661797 .-.0.17 :0.003 
0.13974761 . 0.1.4 0.003 

17.654088 17.65 0.344 
0.90456597 0.90 0.021 
18.2659426 18 .. 27 0.455' 
0.90456597 0.90 0.022 
0.90456597 0.90 0.0211 
0.29271128 0.29 0.006 
0.59863862 0.60 , 0.011 
0.90456597 0 .. 90 
0.59863862 0.60 
0.67512046 0.68 
0.52215679 0.52 
0.52215679 0 .. 52 
1.0575'2964 1.06 
0.369.19312 0.37 
1.134'01147 1.13 

0.9810478 0:98 
' 0.8280841'3. 0~8.3 

0.75160229 0.75 
-0.0896979 
-0.2426616 
-0.2426616 
-0 .. 3191434 
-0.3191434 ... 
10.3118317 
10.6177591 
11 .000'1683 
11.0766501 
11.3060956 

I' .'~: r~-)' :-- j 

0.0181 
0.012 
0.014 
0.010 
0;01.0 
0.021 
0,007 
0.022 
0:Q19 
0;016 
0.015 

, 

- I 

I~ 
'~ r-.l '-'---'-.) ~ ~ 

r-:;-;-i (-~ 

L.:.:...J 
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PNSY Batch 4 (Dissolved) 

Batch 4 Dissolved Cadmium Date of Analysis: 5/6/94 I 

Sample sample Wt. Pre: - Abs/Conc. 
Cruise Sample Depth sample SarT1IIe Salinity, Salinity Concentration cadmium Polynomial Polynomial Dissolved Cd 
No. No. M Type Wt., a 0/00 Correction Factor Abs. Factor c Equation ug/L I 

, 

tJlili-Q Blk 249.8 0:0001 249.8 49.96 0:002 0.00017'2.7 . 0,00 0.00 0.000 
_NA$S-4 ...... 264.2 31:3 . 256.2 51.24 0.028 -0.0258273 0.72 0,72 0.014 

NA$S-4 Spk 267.9 31.3 259.6 51:95 0.134 -0.1318273 4.71 4.71 0.091 
2 20 2 214.9 31:'59 208.3 41.66 0 .. 043 -0.0408273 .1.17 '···1.17 0.028 
2 20 2 Spk 212.6 31.59 206.1 41.22 '0.137 -0.1348273 4 .. a8 4.88 0.118 
2 19 2 215.5 31.69 208.9 41.78 0.·Q4·S -0.0428273 1.23 . 1.23 0 .. 029 
2 19 2 CUp 223.5 31.69 216.6 43.33 0.045 -0.0428273 1.23 1.23 0.028 
2 16 2 ..... 262.3 31.31 254.3 50.87 0.05 -0.0478273 1.38 1.38 0.027 
2 16 10.' .. ' .... 255 31.41 

., 

247:2 ' . 49.45 0.047 . -0:0448273 1.29 1.29 0.026 
2 18 2 :,., 261.2 31.47 253.2 50.65 0.051 -0;0488273 1.41 1.41 0.028 
2 18 7 268.4 3'1.56 260.2 52.04 0.051 -0.0488273 1.4.1 1.4.1 .0.027 
2 19 5 258.6. 31.66 250.7 50.13 0.049 -0.0468273 1.35 1.35 0_027 
2 20 6: 253.2 31.77 245.4 49.08 0.047 -0.0448273 1.29 1.29 0.026 
2 21 2 26.1.1 30.93 ' 25.3:3' 50.65 0.05 -0.0478273 1 .. 38 1.38 0.027 
2 21 12 257.5 '31.01 249.B 49.95 0.05 -0.0478273 1.38 ·1.38 0.028 
2 22 2 260.7 30.42 253.0 50.60 0.052 -0.0498273 1.'45 1.45 0.029 
2 22 '6 253 30.43 24,5.5 49 .. 11 0.05 -0.0478273 1.38 1.38 0.02.8 
2 23. 2: 267.4 30.73 2590.4 5.1.,89 0.053 : -0.0508273 1.48 1.48 0.028 
2 24 2 :261 26.92 254.2 50.83 0.043 -0:0408273 .- 1.17 1.17 . 0.023 
2 24- 5 26L1 28.97" 253.7 50.75 0.052 -0.0498273 1.45 1.45. 0.028 . 

Blk Ck1 . 0.001 . 0.0011727 -0.03 . ' 

BlkCkZ :..' 
. : 

..... 
0.00:1 0:0011727 -0.03 

Blk Ck3 : 0 0.0021727 -0.06 
Blk Ck4 0;002 0.0001727 0.00 

.' Blk Ck5 " 0.001 . 0.0011727 -0.03 
: , CdCk1· .: .. 0.149 -0.1468273 .5.61 

·.CdCk2 C .. : 0.1.47 -0;1448273 5.48 
CdCk3 0.14-7 -0.1448273 ' .5.48 
CdCk4 0.15 -0.1478273 .. 5:67 

" CdCkS 0 .. 15 -0.1478273 5.67 
c, 

.r;::;, 
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Batch 4 Dissolved Copper 

Cruise Sample Depth Sample 
No. No. M 

W.li-Q 
NAss.4 
NAss.4 

,.2 2.0 
2 2.0 
2 19 
2 19 
2 16 
2 16 
2; 18 
2 18 
2~ 1'9 
2 2.0' 
2 21 
2 21 ; 
2 22 
2 22 
2 23 
2 24 

. 2 24 

-" 

-

'-

. I 
L.-----.:.: I', •.• 

T~ 

Blk .. 
Spk , 

2 ", 
25Pk , 
2< 
2 [)up. 
2 

1.0 ':;". 

2 
7''', 

5 
6 
2 

12 
2 
6, 
2' 
2 
5 
, BlkCkl 

BlkCk2 
Blk Ck3 
Blk Ck4 
BlkCk5 
CuCkl 

'. CU-Ck2 

CuCk3 
'CU;Ck4 

CUCkS 

,"-.-
i.", •. ' 
~ 

PNSY Batch 4 (Dissolved) 

, 

Date of A~sis: 5/12/94 

Sample Sample Wt. Pre-
S_~ Salinity, Salini~ .Concentration ,Copper Polynomial 
Wt., II 0100 Correction Factor Abs. Factor c 

249.8 0:.0.0.01 249.8 49.96 .0:.0.01 
264.2 

_., . 

31.3 256.2 51.24 .0 . .042 
267.9 31.3 259.8 51.95 -,' .0.117 ' 
214.9 31.59 2.08.3 41.66 .0 . .052 
2f2.6 31.59 2.06.1 41.22 . .0:115. 

' 21'5.5 31.69 2.08.9 41.78 .0 . .052 
223:5 

' ,-

31.69· 216.6' 43:33 .0 . .051 '" 

' 262.'3 31.31 254:3 5.0.87 .0 . .064 
255 31.41 247.2 . 49.45 .0 . .057 . 

261.2 . 31.47 253.2 5.0.65 .0.06 
" 268.4 31.56 26.0.2 52 . .04 .o.C6a 

258.6 3:Ls6 250.7. 5.0.1.3 .0 . .057 -

253,2· 31.77 245.4 49 . .08 .0 .. .046 
261.1 3.0.93 253.3 5.0.65 .0:.066 
257,5 31.ofi 249.8 49.95 .0 . .068 
26.0.7 3.0.42 253 . .0 5.0.6.0 .0 .. .073 
. 253. 3.0.43 2:45.5 49.1t .0 . .071 

267.4 3.0.73 259.4 I - 51.89 .0 . .074 
26t 26.92 254:2 5.0.83 -- .0.'077 

261:1 28.97 253.7 5.0.75 .0 . .082 
." .0 

'. .0 . , -.0 . .0.01 
--

. .' -.0 
-; .0 

.0,.082 

.0 . .082 -- --",' 

.0 . .083 

.0:.084 

.0 . .084 
.. 

- --- - -- - -- -- -~--- -- __ i __ ----'. 

Page 2 
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L---J' ~ L-J ~ ~ 

c 

Abs/Conc. 
Regression 
Equation 

-.0.31 
1.0,1.2 
29.2.0 
12 .. 67 
28.69 
12.6.1 
12.41 
15.72 
13.94 
14 .. 7.0 
14.19 
13.94 

- 11. 1'4 
16,23 
16.74 
18 . .01 
17.5.0 .. 

18.26 
19 . .03 
2.0.3.0 
-.0.56 
-.0.56 
-.0.81 

' -.0.56 
-.0.56 
2.0.3.0 
2.0.3.0 
2.0.55 
2.0.81 
2.0.81 

----.~ ------

~ 

i ---'I 
~ 

Dissolved Cu 
ug/l 

I 

-.0.31 ".0 . .0.06' 
1.0.12 .0.198 
29.2.0 .0.562 
12.61. .0.3 . .04 
28.69 .0.696 
12.67 .0.3.0.3 
12.41 .0.286 
15.72 .0.3.09 
13.94 .0.282 
14.7.0 .0.29.0 
14.19 .0.273 
13.94. .0.278 
11.14 .0,227 
16:23 .0.32.0 
16.74 .0.335 
18 . .01 .0.356 
17.5.0 .0.356 
18.26 .0.352 
19 . .03 .0.374 
2.0.3.0 .0.40.0 

-

r-- --I 

'------.J i"'l •...... J ~ 
'-----.J 

.-------', 
~ 

~'-~ 
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PNSY Batch 4 (Dissolved) 

Batch 4 Dissolved Iron Date of Analysis: 10/27/94 

iSample AbslConc. 
Cruise Sample Depth Sample SaHnlty, Sample Polynomial Regression Dissolved Fe 
No. No. M Type 0/00 Absorban Factorc Equation ug/L 

NASS+2 31.3 0.02 2.21 2.21 2.21 
2 21 12 0.0'32 3.59 

."~r 

3:59 3:59 .-. "i I 

, " 2 22i 2 ',i, 0,.0,32 3.59 3.59 3.59 
2 22 6 ' 0,033 3:70 3.70 3':70 , 

2 23 2 " 0.032 3.59 3.59 3.59 
2 24 2 ' 0.116 13.24 13.24 13.24 
2 24 5, " , 0.074, 8.41, 8.41 8.41 
2, 25 2 0.04,3 " 4.85 4.85 4.85 ' " 

2' 26 2 " 0.033 3.10 3.70 3.70 
2, 26' 10 i,', 0.035 3.9,3 3.93 ' 3.93 
3 1 2 0.011 .' , 1.17," 1.17 1.17 
3 1 13 0.011 1.17 1.17 1.17 
:3 2 2 0.013 1:40 ' 1.40 1.40 
:3 3:" 2 0.014 1.52 1.52 1.52 
:3 4 2 0.029" 3.24 3:24 3:24 
3 ,,'5 2 o.ofs' 1.63 1.63 1.63 
3 ,5 6 OJ)13 1.40 1:40 1.40 
3 6' t 0.009' 0;94 '0.94 0.94 
3 6' 5 0.02 ' 2.21 2.21 2.21 I 

3 :6' 8.5 , . ""0.0,17 1.86 1.86 1.86 
, ' 

' " Blk Ck1 0:002 0.14 , 

Blk Ck2 0:002 0:14 
~:', Blk Ck3 0.005'" "" 0.48 

, 
'~' Blk Ck4 ' '0:002, ' 0;14 

Blk CkS O.OOf , 

0;02 , 

FeCk1 0.047 5.31 " 
"" 

, FeCk2 0.045 5.08 '" 

'FeCk3 0.047 5.31 
" 

, FeCk4 (';648 5.43 
FeCkS 0.046 

, 

5.20 0, 

", 

, 
;~ 

P8ge3 



Batch 4 Dissolved Manganese Data of Analysis: 10/17/94 

I Sample 
Cruise ISampie IDepth ISampie ISalinit~.JSam~ Ipolynomial 
No. I No. 1M IType J~oo_IAbsorbarnFactor c 

NASS+2 31.3 0.038 
21 16 10 11 0.051 
21 18 2" 0.061 
21 18 7 0.056 
21 19 2 0.051 
21 19 5 0.049 
21 20 2' 0.054 
21 20 6 0.044 
2 21 2 0.07 
2 21 121 0.067 
2 22: 2 0.085' 
2 22 6 0.08,6,eo. 

2 2'3 2 0.077' 
2 24 2 .RerOO 
2 24 5 Rerun 
2 25 2 0.116' 
2 26 2 0.096 
2 26 10 0 .. 099 

Blk Ck1 '0.007 
Blk Ck2 0.006" 
BlkCk3 .0.OQ7 
Blk Ck4 "0.0.09 
Blk Ck5 0.009 
MnCk1 0.036 
MnCk2 ,0:037; 
MnCk3 0.034 
MnCk4 0.035 
MnCkS ;0.035 

~ '-------' 
r'--~-j 
~ 

,-~-, 

L-.J L-.: ~ 

PNSY Batch 4 (Dissolved) 

AbslConc. 
Regression Dissolved Mn 
Equation I!9./L 

1.95 L95 1.95 
2:76 2.76 - 2.76 
3:38 3.38' 3.38 
3.07 3.07 3.07 
2.76 2.76 2.76 
2.63 2.63 2.63 
2.94 2.94 2.94 
2.32 2.32 2.32 
3.94 3.94 3.94 
3.75 3.75 3.75 
4.87 4.87 4.87 
4.93' 4.93 4.93 
4:37 4.37 4.37 

6:79 6.79 6.79 
5.55 5.55 5:55 
5.73 5.7.3 5 . .73 
0.43 
0.37 
0 .. 43 
0.56 
0.56' 
1.83 
1.89 
1.70 
1.761 

1.76 

Page 4 
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Batch 4 Dissolved Nickel Data of Analysis: 

iSaJnJ)le 
Cruise Sample Depth Sample Sample Salinity, 
No. No. M Type Wt., a 0100 

.. 

Mili-Q Blk 249.8 0;0001 
j' NASs-4-

.. 
264.2 31.3 

NAsS-4 Spk . 267.9 . 31.3 
'" 

2 20 2 214:9 3t.59 
2 20 2spk'" 2t2:6 1····31.59 
2 19 2 

.. - , .. 215.5 31.69 
2 19 '2 iDtlP 223.5 31.69 
2 16 -2 I.',! . 262.3 . 31.31 
2 16 10 255 31.41 

, :2 18 2 .... , 261.2 31.47 
.2 18 7 268;4 31.56 
2 19 5' 258.6 31.66 
2 20 6 2.53.2 ,31.77 
2 21 2 " 26.1.1 30;93 
2 21 12 257.5 31 .. 01 
:2 .' .22 2 2.60;7 30;42 

.. --. 
2 22 6 . 253 30.43 
2 23 2 267.4 ,30.73 

'2 24 2 .. 261 • ~26.92 
2 24 5 26U 28.97 

BlkCk1 
," Blk-Ck2 

Blk'Ck3 
• ;BlkCk4 " 

BlkCk5 0", 

NiCk1' 
.. NiCk2 

. NiCk3 ,. 
• NiCk4 

'jNiCkS 
. , 

',1', 

r-.----;---. 
'-..:--i 

5/19/94 

SampleWt 
Salinity 
Correction 

249.8 
256.2 
259.8 
208.3 
206.1 
208.9 
216.6 
254.3 
247,2 
253.2 
26.0,2 

"250.7 
.245 .. 4 
253 .. 3 

r-'-~--

',-----"I 

PNSY Batch 4 (Dissolved) 

Pre-
Concentration Nickel PoI~nomiai 

Factor Abs. Factor c 

--"-
' .. 49.96 -0.001 

51.24 0.037 
.. 

51.95 0.11 :J 
.. ·41.66. 0.045 

41.22 0.1.07 
41·.78 0.05"4 .-
43.33 0.053, 
50.87 -'C .. 0.056 
49045 0.054 

.. -. 50.65 0.056 
52.04 0.056 
50.13 0.056 
49.08 0.053 
50.65 0 .. 054 

249,8·, 49~95 0.057 
.253:0 50:60 0.06 
245.5 49.11 0.057 . 

" '259.4 ... ·,51.89 0.0.52 
254.2. 50.83 0.063 .. 
253 .. 7 50.75 0.067 

0.002 
"0 

.~ . 0.002 
-0.003 

.. 0 
0.076 
0.079 - . 

0.079 
0;079 

'. 0.083 
" 

PageS 

, ,", 

~ '~ i-··.~ c=J . J \ ' .. ----.J ~ 

Abs/Conc. 
RElgression Dissolved Ni 
Equation ug/L 

-0.05 -0.05 -0.001 
10.05 10.05 0.196 
30.27 30.27 0.583 

; 12.18 12.18 0.292 
28.67 28.67 ' 0.696 
14.57 14.57 0.349 
14.31 14.31 0.330 
15.11 15.11 0.297 
14.57 14.57 0.295 
15.11 15.11 0.298 
15.11 15.11 0.290 
15.11 15.11 0.301 
14.31 14.31 0.292 
14.57 14.57 0.288 
15.37 15.37 0.308 
16.17 16.17 0.320 
15.37 15.37 0.313 ( 

14.04 14.04 0.271 
16.97 16.97 0.334 
18.03 18.03 0.355 
0,74 ! 

0:21 
0.7.4 

-0.59 
0.21 

20.43" 
:21.22 
21.22 
21.22 

. 

22.29 



~ 

Batch 4 Dissolved Lead Date of Analysis: 8/11/94 
) 

sample SampleWt. 
Cruise Sample Depth Sample 'Sample Salinity, Salinity 
No. No. M Type Wt., g 0/00 Correction 

Miai~ . Bllt .249.8 0.0001 249.8 
NASS-4 I 264:2 31.3 256.2 
NAS&4 I Silk 267.9 31.3 259.8 

2 20 2 ··.C·;., . 214.9 3L59 208.3 
2 20 2 I~ 212.6 31.59 206.1 
2 19 2 215.5 3L69 208.9 
2 19 2 DtlP 223.5 '31.69 216;6 
2 16 2 
2 16 10 
2 18 2 
2 18 7 
2 19 5 
2 20 ' 6 
2 21 2 
2' 21 12 
2 22 2. 
2 2.2 6 

.. 
2 23" 2 
2 24 2. 
2 24 -5 

.. 

, -

;:' 

). 

~ C'·'; ; , , 

262.3 
255 

- .) 261.2 
) 268.4 

" 258.6 
'253.2 

261.1 
.' 257.5 

260.7 
. 

253 
267.4 

2.61 
261.1 

Blk Ck1 
Blk Ck2 
Blk Ck3 
Blk.Ck4 '. 
BlkCk5 
Pb:Ck1 
Pb C1<2 
Pb.Ck3 
PbCk4 
PbCkS 

.... -

c· ~. ,--- "1 

~ 

31 :31 
31.41 
31.47 
31.56 
31.66 
31.77 
30.93 
31.01 
30.42 
30.43 
3.0:73 
26.92 
28.97 

.. 

.-

'------.J 

254.3 
247.2 
253.2 
260.2 
250.7 
245.4 
253.3 
249 .. 8 
253.0 
245::5 
259:4 
254.2 
253 .. 7 

----

t I 
~ 

PNSY Batch 4 (Dissolved) 

Pre-
Concentration Lead Polynomial 
Factor Abs. Factor c 

' .. 

49.96 0 .. 001 
51.24 0.005 
51.95 0.269 
41.66 . 0.016 
41.22 .0.263 
41.78 
43.33 0.026 
50.87 0.017 
49.45 0.015 
50.65 0.024 
5·2.04 0.022 
50.1.3 
49;08 ,. 

50.65 
49.95 
50.60 
49.11 
51.89 
50.83 
50.75 

0.001 
0.001 

0 

0.,145 
O~ 15.7 
0.164 

' '~ 

.- - --

Page 6 

~ i~' L---i ~ 

AbsiConc. 
Regression 
Equation 

-0.10 
0.19 

19.32 
0.99 

18.88 . 

'. 
1.72 
1.06 . 

0.92 
1.57 
1.43: . 

-0.10 
-0.10 
-0.17 

10.33 
11.20 
11.71 

,--------l 

L-., c .} 

-0.10 
0.19 

19.32 
0.99 

18.88 

1.72 
1.06 
0.92 
1.57 
1.43 

(----"----.... , , , 
~ 

Dissolved Pb 
ug/L 

-0.002 .. 

0.004 
0.372 
0.024 
0.458 

0.040 
0.021 
0.019 
0.031 
0.027 

. 

i . ') CJ ~C_~ 

~ L-J 
;--------... 

~ 



L-: ~ C ----:- L.LJ (-~--, 

'-------.; L--- '--------' 
, 

~ ~ ~' '-------J ,~-~" (- 'J ----.J ~' ~ 

PNSY Batch 4 (Dissolved) 

Batch 4a Dissolved Lead Date of Analvsls: 8/11/94 

SamDie Sample Wt. Pre- Abs/Conc. 
Cruise SamD/8 Depth SamPle ISafooIe Salinity. Salinity Concentration Lead Polynomial Regression Dissolved Pb 
No. No. M Tv,pe Wt. a 0/00 Correction Factor Abs. Factor c EQuation ug/L 

Mill.:a ," 
Blk 249.8 0:0001 " 249.8 49.96 

NASS-4 ,- 284.2 '31.3 256.2 5,1.24 
NAS5-4 'Spk 267.9"" 31.3 - 259.8 " 51.95 

2 '- 20 2, 214.9 31.59 208.3" 41.66 
2 20 2'tSDk ' 212.8 " -31.59 ""206.1 41.22 
2 19 2 ' , 215.5 31:89 208.9 41.78 0.02 1.34 1.34 0.032 
2 19 " 2 Dup 223.5 3L89 216.6 ,43.33 c 

2 " 18 '2 ,', ,,',' 262.3 31.31 254.3 50.87 ,,' 

2 16 10'" 255 31.41 247.2 49.45 
2 18 2 261.2 31 ;4,7 253.2 50.65 
2 18 7" 268A 31.56 ,,' 260.2 52.04 

" 

, 2 '19 5 ' 2,5a.6 31;66 250.7 50.13 0;Ot7 1.10 1.10 0.022 
2 20F 6 253:2 • '31.77 ' 245.4 49.08 0,0,12 0.69 0:6,9" 0.014 
2 21 2 ' 26L1 30.93 253,3, 50;65 0 . .015 ' 0.94, 0:94 0:.018 
2': '2'1 12 257.5 '31..01 2,49.8 49.95 0.014 0.85. 0;8S 0.017 - , 

2: 22, 2'," 260,.7 30-;42 ' , 253.0 50.60 0.016 ' " 1.02 L02 0.02.0 
2' 22 '- 6 - - ,253 30.43- 245.5, 4g.a 0.014 0.8,5 0;8.5. 0.,017 
2 23 2 287.,.4 30;.73 259.4 51.89 . 0.015 0.94 0.9,4 0.018 
2 24 2 ,,26f 26.92 ,~, - 25,4.2 50.83 ,O.02S 1.74 1.74 0;034 
2 24 ,5' 261'.1 28.9,7· . 253.7 50.75 0.021 1.42 1.42 0.028 

Blk,Ck1 0.001 -0.20 
::: BlkCk2. 0 -0.28 .,,' , 

, --
Blk Ck3 , -0.002 ' " -0.44, 
BlkCk4 " -0.28 

" :BlkCk5 -0.28 
--c: 

PbCk1 0.13,3 10.47 
PbCk2 0.134 10.55 " 

, ,PbCk3 0.135 10.63 
PbCk4 

." 

Page 7 



-; 

-; 

" 

r" 
~ 

PNSY Batch 5 (Dissolved) 

\ 
Batch 5 Dissolved Cadmium Date of Analysis: 5/10/94 

Sample SampIeWt. Pre-
Cru1s8 Sample Depth Sample I Sample Salinity, Salinity Concentration Cadmium Polynomial 
No. No. M Type Wt., g 0100 Correction Factor Abs. Factor c 

MiIKl Blk 241.8 0.0001 241:8 48.36 0.003· -1.82E-05 
NA~ 251.7 31.3 244.1 48.81 0.026 ,-0.0230182 

...... 
~4 

... 
$pi( '251;8' 31.3. 244.2 48 .. 83 0 .. 136 -0.1330182 

:3 6: 5 197.3 31.72 191.2 .38.2.5 0.037 -0.0340182 
~ 

3 
" .. 

6 .. 5 $pi( .. ' 198.9 . 3L72 192.8 38.56 0.139 -0.1360182 
'3 4 2 . 231.1 31.91 .. 224.0 44 ... Z9 0.046 -0.0430182 

3 4 2'OUp '. 194.9, ,31.91, 188.9 3.7 . .77 0.04: -0.0370182 
.. - , 

2 25 2 258:8 30.49 251.1 50.23 0.054 -0.0510182 
2 26 2:'" 75.7 30.5 73.5 14.69 0.017 -0.0140182 
2; 26 '10 .77.5 30.38 75.2 .15.04 0.0.'16 -0.0130182 
3' l' 2,' 259:5 32.01 251.5 50.29 0.039 -0.0360182 

"3 1 13 . 263.,6 32;.0.9 25504 51.08 0.05 -0.0470182 
3 2' 2' 261.;8 3L91' 2~3.7 50.74 0 .. 0:4:8 -0.0450182 
:3 3' . 2 259.7 31:92··· 251.7 50.33 0;046 -0.0430182 
3 5 2 250.5 3L84 242 .. 8 48~.55 .0.047 -0.0440182 
3 "5 6,' '264:6 .. 31.75 256·::5 5'1 ;29 0.057 -0.0540182 
3. 6' l' 25.1.9 "31 .. 68 244.2 48.83 0.044. -0.0410182 
3 .. 6' 8;5 ,259.4 -31':82 251.4 .50:.28 0.:052 -0.0490182 
.3 7 ',. ,2 ·249.:9 31.74 .242.2 48.44 0;046 -0.0430182 
3 ····~7 2a "253:6 .... 31.73 245.8 . 49.16. 0.049 -0.0460182 

.. 
Blk Ck1 ' . 0';001 0.0019818 

' .. '> Blk Ck2 0.002 0.0009818 
. 

BlkCk3 0.002 0.0009818 
Blk Ck4 0.00.3 -1.82E-05 

.~. , 
.BlkCk5 ." 0.003 -1.82E-05 

. . CdCkt .... ' .. . ' . 0.147 -0.1440182 
.. . :,:"" 

·CdCk2 0.15 -0,1470182 
CdCk3 .C" 0 .. 152 -0.,1490182 
C(ICk4 ... ' 0.154 .-0.1510182 

.... "'> ... "CdCkS 0.154. cO.1510182 
.. 

- - . '--- .. - L.· ._-

-" ~i c-'; (--.:-----~I 

~ ~ ''----,...J' l..-..-..; 

) 
i~ ~ '~ 

Page 1 
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----------

Abs/Conc. 
Polynomial 
Equation 

0.00 
0.66 
4.62 
0.9·S 

4.76 
1.26, 
1.08 
1.51 
0.39 
0.37 
1.05 
1.39 
1.32 
1.26 
1.29 
.1.61 
1.20 
1.45 
1.26 
1.35 

-0:05 
-0.03 
-0.03 
0.00 
0.00 
5.15 
5:31 
5.41 
5:52 
5.52 

--- -- -------

[':·-;"--1 
L..-..-.) 

(-'--'1 
'~ 

0.00 
0.66 
4.62 
0.98 
4.76 
1.26 
1.08 
1.51 
0.39 
0.37 
1.05 
1.39 
1.32 
1.26 
1.29 
1 :61 
1.20 

.1.45 
1.26 
1 ;·35 

~\ 

L-...J 

Dissolved Cd 
ug/L . I 

0.000 
0.013 
0.095 
0.026 
0.123 
0.028 
0.028 
0.030 
0.027 
0.024 
0.021 
0.027 
0,026 
0.025 
0.027 
'0.03;1 
0;025 
0.029 
~0.026 

0.028 

,~ 
L--..J c::::J ,--, 

(~ .) ==:J '---..J 



r-{ --, r--c;- r-) r---', L-, .~ L~' ~ ',----, ~ ~ '-----J :.:-J r---'; C- j L-.J ,~ ~ 

PNSV Batch 5 (Dissolved) 

Batch 5 Dissolved Copper Date of Analysis: 5/13/94 

Sample SampleWt. Pre- AbsiConc. 
Cruise . Sample Depth Sample !Samp/e SaHnlty. Salini~ Concentration Copper Polynomial Regression Dissolved Cu 
No. No. M Type Wt.. a 0/00 Correction Factor Abs. Factor c Equation ug/L 

'<-" .. . ..... ,', 

.Mili-O .Blk 241.8 0.0001- 241.8 48.36 0.002 -0.10 -0:10 cO.002 
NA5S-4 

--, 
251.7 3.L3. 244.1 48.8'1 0.04 9.70 9.70 0.199 

NASS-4 SPk 251.8 3L3 244.2 48 .. 8 .. 3 0.112 28.27 28:27 .. 0.579 
3 6 -. 5 197.3 31 .. 12 191.2 3.8.25 0.035 8.41 " 8.41 . 0.220, 
3 6 5'~ 198.9 31.72 192.8 38 .. 56 0.104 26.21 I 26.21 0.680 
3 4 2- .. 231.1 3L91 224.0 44 . .79 0.04 9.70 9.70 0.217 
3 4 2Dup 194.9 ' 31.91 188.9 3.7.77 0.034 8.15 8.15 0.216 
2 25 2 I .. 258.8 31:t49 .. 251.1 50.23 0.081 20.27 

- .. 
20.27 0.404 

2 26 2 _. 75.7 -30.5 73.5 14.69 0.023 5.31 5.31 0.362 
2 26 10 " 77;5 30 .. 38 75.2 15.04 0.021 4.80 4.80 0.319 
:3 ;.0:1 ... 2 259.5 32.01 251.5 50.29 0.033 7.89 7.89 0.157 
3 1 13 263.6 32;09 255.4 51.0.8 0.041 9.96 9.96 0.1951 
3 2 "'2" 261.8 31.91 253.7 50.74 0.041 9.96 9.96 0.196 

.. 
3 3 2; 259.7 31.92 251.7 50.33 0.043 1'0.47 10A7 0.208 
3 . 5 .. - 2 250.5 3L.84 - 242.8. 48 .. 55 0:045 10.99 10.99 0.226 
3 5 6' 264;6 31.75 256.5 51.29 0.052 12.79 12:79 0.249 
3 6; 1 251.9 31.68 244.2 48 .. 83 0.043 10.47 10.47 0.214 
3 6. 8 .. 5 259;4 31.82 251.4 50.28 0.045 10.99 10.99 0.219 
3 7 2 " 249.9 ..... 31.74 242.2 4.8.44 0.046 11.25 11.25 0.232 
;3 .72a 253:6 31.73 245.8 49 .. 16 0.051 12.54 12.54 0.255 

'. BlkCk1 0.001 -0.36 
BlkCk2 0.001 ,; -0.36 

, 'BlkCk3 0.001 -0:36 
'Blk Ck4 0.00'1 -0.36 

Blk Ck5 '0 -0.62 
. CuCk1 ": 0.08:1 20.27 I 

CuCk2 , 0.082 
.. 

20.53 
.,' 

CUCk3 0.084 21.05 
. , . 

, CuCk4 ' .. " . 0.085 
' . 

21.30 " 
"I";· . Cu'CkS 0.085 :. 21.30 

, 
'- --- -- -

Page 2 
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Batch 5 Dissolved Iron 

Cruise Sam~ DeDth SamDle 
No. No. M TYDe .,. 

NASS:"2 
3 7 2 

',. 

3 7 6 
3 7 12 ,- 8 2' 
3 
3 
3 
3 
3 
3 
3 
3: 
3 
3 
3 
3 
3 
3 
3 

i 
~. 

.. 

, 

8 20 
9 2 

10 2 
10 12 
11 '2 ',., 

11 12 
13 5 
14 2 
15 2 
16' 2 
16 " 10 

17 2 
17 7 
18 2 
2'0 2 

Blk Ck1 

" Blk Ck2 
BlkCk3 
BlkCk4 
BlkCk5 
FeCk1 
FeCk2 
FeCk3 
FeCk4 
FeCkS 

C~,"" .. r------., 
~ 

Date of Analysis: 10/27/94 

ISamJIe 
Salinity, SamDle Polynomial 
0/00 Absorbsn Fac1Drc 

31.3 ' .. 0.017 " I 
0.011 " 

0.013 
0.013 " 
'0.012 
0.011 

0.01-
0.013 
0;011 
0.011 
0 .. 015 
0.011 
0.013 
0.009 

, 

0.027 
0.027 
0,016 
0.018 
,0.,02 
0.025 
0.003 

0 
-0.002 
0;004 
0.001 

' 0;034 
0.039 

0.04 
0.04 

0.038 

-

r-'- -'; 
~ c..---:--.J 

PNSY Batch 5 (Dissolved) 

AbslConc. 
Rearession 
EQuation 

.. 

r--~-'" 

~ 

2.21 
1.42 
1.69 
1.69 
1.56 
1.42 
1.29 
1.69 . 
1.42 
1.42 
1.,95 
1.42 
1.69 
1.16 
3.53 
3.,53 
2.08 
2.35 
2.61 
3.27 
0.37 

-0.03 
-0.,29 
0.50 
0.11 
4.4,6 
5.11 
5.25 
5.25 
4.,98 

2.21 
1.42 
1.69 
1.69 
1.56 
1.42 
1.29 
1.69 
1.42 
1.42 
1.95 
1.42 
L69 
1.16 
3.53 
3.53 
2.08 
2.35 
2.61 
3.27 

", 

Page 3 

! I 
--------.J 

Dissolved Fe 
ua/L 

2.21 
1.42 
1.69 
1:69 
1.56 
1.42 
1.29 , 
1.69 
1.42 
1.42 
1.95 
1.42 
1.69 
1.16 
3.53 
3.53 
2.08 
2.35 
2.61 
3.27 

~ 
i---'"l 
'-------.) 

" 

" 

.,,-

.. 

c ',) ~ ,--', 
L-.......J c:=J L..:...J 

['-, --'r .~ --, 
~ L--.J 



r 
'--'--

f -~~~, 

'-------.J L--:...; 
r:------:: 
~ 'L--..' ,~ ~ 

Batch 5 Dissolved Manganese Date of Analysis: 10/19/94 

I Sample 
Cruise Sample Depth Sample Salinity, Sample Polynomial 
No .... No. M Ty~ 0/00 Absorban Factor c 

NASS+2 
.', 

31.3 0.035 
3 1 2 11 0.022 

.0.3 1 13 0.02· 
3. 2 2 .... 0.025 
3 3 2 0.023 
3 4 2 .' .' 0.027 

.3 5 2 0.031 
3 5 61 0.029 
3 S 1 0.038 
3 S 5 0.033 
3 68.5 0.031 
3 7 2 0.035 
3 7 -S 0.035 
3 7 12 0.034 
3 8 2 0.032 
3 8 20 '" 0.028 
3 9 2 .. 0.032 

.. 

3 10 2 i" ci.033 .' 

3 10 12 i' 0.C31 
3 11 2 0.031 '. 

Blk Ck1 O:OOc6 
'. BlkCk2 0;.004 

, BlkCk3 '. O.OOS, -'-, 
io BlkCk4 0;004 

Blk Ck5 0.005 
i MnCk1 . 0;.032 

," MnCk2 " . 0;.031 
. MnCk3 ." O~033 

... . 
MnCk4 0.:035 :. 

·fmCkS 0.033 

, .-

1 

i 
"-----J '--'- , __ '_, 

~ 

PNSY BatCh 5 (Dissolved) 

Abs/Conc. 
Regression Dissolved Mn 
Equation ug/L 

2.08 2.0.8 2.08 
1.17 1S7 1.17 

01.03 1:03 1.03 . 

. 1.38' 1.38 '. 1.38 
1.24 1.24 1.24 ., 

1.52 1.52 1.52 
1.80 1.8.0 1.80 
1.66 1.66 1.6SI 
2.29 2,29 2.29 
1.94 1.94 1.94 
1.80 1.80 1.80 
2.08 2.08 2~08 

2.08' 2;08 2.08 
2.01 2.01 2.01 

"i 1.87 1.87 1.87 
'" 1.59 . 1.5.9 1.59 

1.87 1.87 1.87 
1.9-1 1,94 1.94 
1.80 1.80 1.80 
,1.80 1.80 1.80 
0.42 
0.28 
0.42 
0.28 
0.35 

' 1.87 
. 

1.80 
1.94 
2.08 

';1 •. 94 

- ----- '-- ------ -

f 
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Batch 5 Dissolved Nickel 

Cruise Sam~ Depth ISampie 
No. No. M Type 

Mill-Q Blk 
NASS-4 .. ; 
NA5S-4 ISiik 

3 6. 5 J 

3 6 5,Sgk 
3 4 2 
3 4 2.PuP· 
2 25 2 
2 26 2 
2 26 10 
3 1 2 
3 1 13 
3 2 2 
3 3 2 
3 5 2: 
3 5 6 
3 6 1 
3 6 8.5 
3 7 2 
3 7 2a 

Blk Ck1 
BlkCk2 
Blk Ck3 
Blk Ck4 
BlkCk5 
NiCk1 
NiCk2 
NiCk3 
NICk4 
NiCkS 

L--..., C":: c--~ ~ 

Date of Analysis: 

Sample 
S~ SaIlJ!itl. 
Wt. a 0/00 

241.8 0.00'01 
251.7 31,.3 
251.8 31.3 
197.3 31.72 
198.9 . 3:1.72 
231.1 
194.9 
258.8 

75.7 
77.5 

259.5 
263.6 
261.8 
259.7 
250.5 
264.6 
251.9 
259.4 
249.9 
253.6 

( , 
'-------' 

3L91 
31.91 
30.49 

.3.0.5· 
30~38 

32 .. 0.1 
32.09 
31.91 
31:92 
31.84 
31..75 
31.68 
31.82 
31.74 
31.73 

. 

.' 

'-------.) 

PNSY Batch 5 (Dissolved) 

5/19/94 

Sample Wt Pre-
Salln~ Concentration Nickel PoI~miai 

Correction Factor Abs. Factor c 

241.8 48:36 0.004 
244.1 48.81 0;037 
244.2 48.83 0.113 
191.2 ' 38.25 0.043 
192.8 38.56 - 0.108 

" 224.0 " 44:79 0.048 -
.188.9 37.77 0;042 
251.1 50.23 0.068 

73.5 14.69 0.016 
75.2 15.04 0.014 ., 

251.5 50.29 0.043 
255.4 51.08 0.054 
253:7 50.74 0.052 
251.7 50.33 0.054 
242.8 48.55 0.054 
256.5 51.29 0.059 
244.2 '" 48.83 0.053 
251.4 50:28 0.058 
242.2 48.44 0.05 
245.8 49.16 0.05.6 

0.003 
0.004 
0.002 
0.004; 
0.001 
0.081 
0.081 
0.083 
0.085 
0.084 

PageS 
,----~-1 

'.....--..--j L----.J '~ 

. 

AbslConc. 
Regression 
Equation 

, 

, 

-- ;'-"1 
'---"--.) 

0.85 
9.11 

28.U 
10.62 
26.89 
11.87 
10.36 . 
16.87 

3.86 
3.35 

10.62 
13.37 
12.87 
13.37 
13.37 
14.62 
13.12 
14.37 
12.37 
13.87 
0.60 
0,85 
0.35 
0,85 
0.10 

20.13 
20.13 
20.63 
21.13 
20;88 

(------_. 
:~ 

Dissolved Ni 
ug/L 

0.85· 0.018 
9.11 0.187 

28.14 0.576 
10.62 0.278 
26.89 0.697 
11.87 0.265 
10.36 0.274 
16.87 0.336 

3,86 0.262 
3.35 0.223 

10.62 0.211 
13.37 0.262 
12,87 0.254 
13.37 0.266 
13.37 0.275 
14.62 0.285 
13.12 0.269 
14.37 0.286 
12.37 0.255 
13,87 0.282 

r'---- ,0 ~ /' L~--l CJ '-'.-" .. ' I 
~ 

---, 
L--J 

._-----, 
L-.J 
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Batch 5 Dissolved Lead 

Cruise Sample Depth Sample 

No. No. M Type 

MiIi-Q Blk 
NA5S-4 
NA5S-4 lSPIf ,',', 

, 3' 6. 5, < '" •• , 

3 6 slSpk 
3 4 2 

'~ '------.J 

Date of Analysis: 8/11/94 

Sample Sample Wt 
S8IJ1)/e Salinity, Salinity 
Wt. g 0/00 Correction 

241.8 0.0001 241.8 
251.7 31.3 244.1 
251.8 31.3 244.2 
197:3 3L,72 191.2 

i , 
~ ~-'~ 

PNSY Batch ,5 (DiSsolved) 

Pre-
Concentration Lead Polynomial 
Factor Abs. Factorc 

48.3~ 0.001 
48.81 0.003 
48.83 0.21.5 

, 38.25 • 0.007 
198.9 31.72 192;11 " 38.56 0.209, , 

231.1 31.91 224.0 1 44.79 0.0,07 
3 4 2!0up' ",194:9 " 31.91 188.9 37.77 0;006 
2 25 2 258:8 ' 30.49 251.1 50.23 0;015 
2 26 2 75:7 o " 30.5 73.5 14.69 0.004 : '",> 

2 26 10 . ; 77:5 '30.38 75.2 15.04 0.011 
3' 1 ' 2 " 259.5 32:01 251.5 50.29 0.004 

,3 1 13 263.6 32.09 255.4 51.08 0.006, 
3 2 2 ' 261.8 31.91 " 253.7 50.74 0.006 
3 3 2 ,0 259:7 31:92 251.7 50.33 0.007 
3 5 "2 >," 250:5 "'31.84 ,242.8 48.55 0.008 
3 ,5 6 

, 

264:6 31.75' 256.5 51.29, 0.013 ' ' 

3 6 "'" 1 '251.9 31.68 244.2 48.83 , 0.011 
3 " 6 8.5 

,-

25904 31,.82 251 ;,4 50.28 0.0,08 . 
3 7 2 ' 249:9 31..74 242.2 48.44 0.011 
3 72a 253:6 31.73 245.8 49.16 0.013 

BlkCk1 , 0.001 
Blk Ck2 0 
Blk Ck3 0 

,'" BlkCk4 " 0 
'Blk Ck5 ,: " 0.002 

,~' 
',' ,PbCkl 0.134 

',' , PbCk2 0.137 
" :, PbCk3 : 0.135 

P.b,Ck4 0.141 
PbCkS 0.14 

1 

,; 

3,' 

Page 6 

----J 
; 

'-------' 

Abs/Conc. 
RE!gression 
Equation 

0.00 
0.16 

16.41 
0.46 

15.95 
0.46 
0.39 
1 :08 
0.23 
0.77 
0:23 
0:39 
0.39 
Qi.46 
0.54 
0.92 
0.77 
0.54 
o.n 
0.92 
0.00 

-0.07 
-0.07 
·0.07 
0.08 

10.20 
10.43 
10.28 
10.74 
10.66 

'--,) 

0.00 
0.16 

16.41 
0,46 

15.95 
0.46 
0.39 
1.08 
0.23 
0.17 
0.23 
0.39 
0.39 
0.46 
0.54 

" 

0.92 
0.77 
0.54, 
0.77 
0.92 

; - ~ l' ,'J "- '~ 
, r 
~ ~' 

DiSsolved Pb 
uglL 

0.000 
0.003 
0.336 
0.012 
0.414 
0.010 
0.010 
0.021 
0.016 
0.051 
0.005 
0.008 
0.008 
0.009 
0.011 

" 0.018 
0.016 
0.0.11 
0.016 

'" 0.019 
, 

- I 



L---.J 

PNSY Batch 6 (Dissolved) 

Batch 6 Cadmium Seep samples Date of Analysis: 5/4/94 

Sample . SampleWl PI'&-
Cruise Sample D~pth Samjlle SJur1j)l~ SalinJll. Salinity Concentration Cadmium PoI}'nomiai 
No. No. M Type Wl. g 0100 Correction Factor Abs. Factor c 

MiIi-Q Blk ... , . 113:9 0:0001 ' 113,9 ,28.46 0.00.1 , 0.0001909 
NASS-4 

. " - ~- " 111.1 31.3 107.7 ,26.92 0.013 -0.0118091 c, 

NAss-. I'spk 104 ' 31.3 100.8 25.20 0.131 -0.1298091 
3 Seep 1 Boat 90.14 16~97 88.6 22.16 0.015 -0.0138091 
3 Seep 1 Boat CUp, '92.76 1"16.97 91.2 22.80 ,0.017 ~0.0158091 

3Seepf Boal ISpk 94.65 16.97 93.1 23.27 0.134 -0.1328091 
1 Seep 1 75.35 12.75' 74.4 18.60 0.01 -0.0088091 
1 Seep2 ' . 81:53 30;98 79.1 19.77 .Oi02 -0.0188091 
2 SEiep1 i:·· '. 82:93 . 18 .. 6 81.4 20.35 0.024 -0.0228091 
2 Seep 1 !Aep 76:98 " 18.6 75.6 18.89 0.021 -0.0198091 
2 I Seep 2 "'88.87 30,7' 86.2 21.56 0.034 -0'.0328091 
2 I Seep 2 'Rep 78;85 30 .. 7 76.5 ' ·19.13 0.031 , -0.0298091 
3 I Seep 1 

." 

63~25 16.97 62.2 ., 15.55 .0.012 -0.0108091 
3 I Seep 1 '. Rep 72.,92 ' 16;97 71.7 17.93 0.013 -0.0118091 
3 I Seep 1 Unf ," 89,14 16.97 87.7 21.91 0.019 -0.0178091 
3 I Seep 1 Unf ., ReP 90:75 16.97 89.2 . , 22.31 0.,018 -0.0168091 
.~ . Blk Ck1 0.002 -0.0008091 

'" ' BlkCk2 ,,0.002 -0.0008091 
BlkCk3 0.004 -0.0028091 

" 

BlkCk4 0:001 0.0001909 
BlkCk5 

.... 
.0.002 -0.0008091 

"Cd Ck1 '0.13.3 , -0.1318091 
CdCk2 ,. ' 0.135 -0.1338091 
CdCk3 

. , 0:13.9 ~0.1378091 
CdCk4 ' '. 0.138 -0.1368091 
CdCkS ': , . 0.139 ,cO.1378091 

. . . : 

Note: :iSeeps ISS2. f1SS2. and II SS2REP concentrations reflect correction of 10 for-dilution during analysis. 
'j',., ' 

( --; 

~ c::J (---.'1 {--c. 
L........0 

L 

',--------, 

Paget 

c .. -J \..;...:...:j 
, 

.~ '~ ~, 

Abs/Conc . 
Polynomial 
Equation 

-0.01 -0.01 
0.37 0.37 
5.03 5.03 
0.43 0.43 
0.49 0.49 
5.19 5.19 
0.27 0.27 
0.59 0.5S 
0.72 0.72 
0.62 0.62 
1.05 L05 
0.95 0.95 
0.33 0.33 
0.37 0.37 
0.56 9.56 
0.52 0.52 
0.03 
0.03 
0;09 

"0.01 
0:03 
5.t4 
5.25 
5.47 
5.4:2 
5.47 

, 

r-J ' . (,j .~ 

Dissolved Cd 
ug/L 

0.000 
0.014 
0.200 
0.019 
0.022 
0.223 
0.015 
0.298 
0.035 
0.033 
0.486 
0.495 
0.022 
0.020 
0.0"25 
0.024 

i . -:1 (~.J 

;"j 

(-,.--\ 
.~ [1 /~ ;~ 
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Batch 6 Copper SEEP 5anpIas 

Cruise Sample Depth Sample 

No. No. M Type 

Mili-Q Blk 
NAS5-4 
NAS5-4 Spk 

3 I Seep 1 Boat 
3 I Seep 1 Boat Dup 
3 I Seep 1 Boat Spk 

1 I Seep 1 
1 I Seep 2 
2 I Seep 1 
2 I Seep 1 ,Rep 

2 I Seep 2 
21§eep 2 !Rep 
3 I Seep 1 
3 I Seep 1 Rep 
3 I Seep 1 Unf 
3 I Seep 1 Unf Rep 

BlkCk1 
Blk Ck2 
Blk 00, 
B,Ik:Ck4 
BlkCk5 

,l,Cu.Ck1 
CuCk2' 
CUCk3 

'CUCk4 
, CuCkS 

~ 

Sam~ 
I Sample Salinity, 
Wt. a 0/00 

113.9 0.0001 
111.1 31.3 

104 31.3 
90.14 16.97 
92.76 16.97 
94.65 16.97 
75,35 12.75 
81.53 30.98 
82.93 18.6 
76.98 18.6 
88.87 30.7 

'78.85 30.7 
63.25 16.97 
72.92 16.97 
89.14 16.97 
90.75 16.97 

~ 

SampleWt. 
Salinity 
Correction 

113.9 
107.7 
100.8 

88.6 
91.2 
93.1 
74.4 
79.1 
81.4 
75.6 
86.2 
76.5 
62.2 
71.7 
87.7 
89.2 

" 

l ; 
~ 

PNSY Batch 6 (Dissolved) 

Pre-
Concentration Copper Polynomial 
Factor Abs. Factor c 

28.46 0.001 -0.0013481 
26.92 0.023 -0.0233481 
25.20 0.114 -0.1143481 
22.16 0.065 -0.0653481 
22.80 0.069 -0.0693481 
23.27 0.164 -0.1643481 
18.60 0.076 --0.0763481 
19.77 0.216 -0.2163481 
20.35 0.101 -0.1013481 
18.89 0.086 -0.0863481 
21.56 0.247 -0.2473481 
19.13 0.223 -0.2233481 
15.55 0.056 -0.0563481 
17.93 0.059 -0.0593481 
21.91 0.111 -0.1113481 
22.31 0.113 -0.1133481 

0.001 -0.0013481 
0 -0.0003481 

'. ' 0 -0.0003481 
0.001 -0.0013481 
0.001 -0.0013481 
0.202: ' -0.2023481 

., 0.199 -0.1993481 
0.201 -0.2013481 
0.206 -0.2063481 

, .. 0.-204 -0.2043481 

Note: SeePS 1552, 11552, ar1d Ii 552REP col1centtations reflect correction for dilUtIOn during analysis. 
, . c J " 

'~3 

Page 2 

,~ ~I '---) L-:-J ~ \. ' ') ~i i 
~ 

I 

I 

Abs/Conc. I 
Polynomial Dissolved Cu 
Equation ug/L 

0.29 0.29 0.010 
5.01 5.01 0.186 

26.11 26.11 1.036 
14.41 14.41 0.650 
15.33 15.33 0.672 
39.07 39.07 1.679 
16.96 16.96 0.912 
53.98 53.98 10.923 
22.92 22.92 1.126 
19.32 19.32 1.022 
63.80 63.80 11.840 
56.13 56.13 11. 740 
12.35 12.35 0.794 
13.03 13.03 0.727 
25.37 25.37 1.158 
25.86 25.86 1.159 

0.29 
0.07 
0.07,., 
0.29 
0.29 

49.80 
48.92 
49.50 
50.98 
50.39 



Batch 6 Dissolved Iron Date of Analysis: 10/19/94 

I Samelle 
Cruise Sample Depth Sample Salinity. SarJII)Ie Polynomial 
No. No. M Tnle. 0/00 Absorban Factorc 

NASS+2 31.3 0.02 
3 21 2.5 0.019 
3 22 1 

"b '" 

0.045 
3 23 ;. '," 5' .j 

'-'-- 0.047 ' ;~ 
:, 

3 24 2 0.043 
3 25 2 0.039 

BlkCk1 0.001, 
Blk Ck2 . 0.00.3" 
BlkCk3 0.003 

" 
F.eCk1 0.05 
FeCk2. 0.051' 
FeCkl 0.047 

c _:' 

L-J l.-----.,,- ( ~j ... 
( -;---

~' 
r --,--' 

L-;' 
'-~-', 

~ ~ 

PNSY Batch 6 {Dissolved) 

Abs/Conc. 
Regression Dilution 
Equation Factor 

2.11 
1.99 . 5.00 9.95 
5;07 5.00 25.35 
5.31 . 1.00 5.31 
4.83 1.00 4.83 
4.36 1.00 4 . .36 

-0.14 
0.09 
0;09 . 
5.66 
5.78 
5.31 

Page 3 

C ~I~· I 
~ l.-----.,,- ~ 

Dissolved Fe 
ug/L 

1-- -- "1 
'-----.J 

2.11 
9.95 

25.35 
5.31 
4.83 
4.36. ' 

(-~ - '; 

l.--:-J ~ 

I 
I 

I 
1 

I 

;:" -- ') ~-=:-; ·---1 
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~ 
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Batch 6 Dissolved Manganese 

Cruise Sam~ Del!th Sample 
No. No. M Type 

NASS+2 
3 11 12 

'3 ' ,,' 13 5 
3' '14 2 

,,'3 >,}5 2 
3 16 2 . 3 16' 10 
3 . 17' 2 
3 17 7 
3 18 1 " 2 

!BlkCk1 

~; 

DalB of Analysis: 

'~ 
Salinity, Sample 
0/00 Absorban 

31.3 0.039 
0.032 
0.037 

';' 0.034 
0;034 

I," 0.065 
0.063 
0.045 

0.04 
0.052 
0.007 

--;-;:-< 

\'---' 

10/19/94 

Polynomial 
Factor c 

' " " 

BikCk2 ' 0.006 
iBIkCk3 ' 0;009 , 

:MnCk1 0;033 
, 

,MnCk2 0.034 ..:c. 
MnCk3 I 0.04 

Batch '6 Dissolved Manganese DalBof Analysis: 10/19/94 
" 

," , 

" S_e " 

Cruise Sample Depth Sample Salinity, Sample Polynomial' . 
No. 'No;, ' ,M Type 0100 Abso'tbiui Factor c ". 

"NASS+10 31.3 0.12 
2 24 2 0.124, " 

2 ,24 5 '0.094 
3 20; ;, ' 2 0.049 
3 ;21 ' 2.5:' 0:,14 
3 22 1 0.1.9 
3 23 5" 0.064 
3,' 24 2 0'.068' . 
3 25 ,., 2 0.077 

Blk.Ck1 ! 0.005 

'" " 
Blk;Cta' 0;002 
BlkCk3 "" '0.004; 

, MnCk1 " 0;089 , 

',~ , 
." Mn,Ck2" 0;091' 

"- Mn~ --,-'. ,-----0;082 

-----.-:.-; .~ 

PNSY Batch 6 (Dissolved) 

Abs/Conc. 
Reaession Dissolved Mn 
Equation ug/L 

2.06 2.06 2.06 
1.65 1.65 1.65 
1.95 ,,1.95 1.95 
1.77 = 1.77 1.77 
1.77 1.77 1.77 
3'.59 3.,59 3.59 
3.47 3.47 3.47 
2.42 2.42 2.42 
2,.12 2.12 2.12 
2.83 2.83 2.83 

" 0.4.1 
0.35 
0.5,3 
1..71 
1.17 
2.12 

AbslConc. 
Regression Dissolved Mn 
Equation ug/L 

10.62 10.62 10.62 
, ,10.99 10.99 10.99 

8.25, 8.25 8.25 
4.13 4.13 4.13 

10.08 10.08 10.08 
1.7.03 1.7.03' 1.7.03 

5.50 5.50 5.50 
'J '5.87 ,'5.87 5.87 

'6.69 6.69 6.69 
0.11 

-0.16 
, 

0.02 
7.19 
7.97 
7.15 

, 
,-
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PNSY Batch 6 (Dissolved) 

: " 

Batch S'DISSolved Nickel Seepsl 
, .. Date of Analysis: 5/3/94 

SamPle SampleWt Pre-
Cruise .Sarng/e Depth Sample 'Sample Salinity, '. Salinity . Concentration Nickel Polynomial 
No. No. M Type Wt g 0/00 Correction Factor Abs. Factor c 

..... 

; Mili-Q Blk' 113.9 0.000.1 113.9 28.46 0.004 
.~. 111.1 31.3 107.7 26.92 0.019 
NAS5-4 Spk - 104 31.3 100.8 . 25.2"0 0.093 

3 ,Seep 1 . Boat ~ 90.14 16.97 88.6 22.16 0.118 
3 iSeep 1 iBoat Dup 92.76 16.97 91.2 22.80 0;115 
3 Seep 1 Boat'. Spk 94.65 16.97 93.1 23.27 0.199 

.. 1 
~1 -

75.35 - 12.75 7.4.4 18.60 0.08 
1 Seep 2 - 81.53 30.98 79.1 19.77 0.283 
2 Seep 1 .. 82~93 18.6 81.4 20 .. 35 , 0;121 
2 $8Eip 1 Rep ,. 76.98 18.6 75.6 18.89 0.109 
2 Seep 2 88.87 30.7 . 86~2 .. 21.56 
2 Seep 2 Rep 78.85 '30.7 76.5 19.13 . 

. 3 Seep 1 .- 63.25 16.97 62.2 15.55 0.097 
3 &!eol· I Rep ·72.92 16 ... 97 71.7 17.93. 0.1 
3 seep 1 Unf 89.14 16.97 87.7 21.91 0.123 
3 Seep 1'" Unf I Rep 90.75 16.97 89.2 22.31 0.126: 

BlkCk1 0.006 
,.l. 

Blk,Ck2 0 
"Blk,Ck3 0.003 
Blk .. Ck4 0.005 
Blk Ck5 0.003 

·NiCk1· 0.146 
NiCk2 0.145 
NiCk3 0.145 
NiCk4 .. -0.151 
NICkS I 0.149 

Note: 1. S8eps~ISS2. IISS2.and II SS2REP co~tralions reflect correction for dilution .d.uring analysis. 
Note::!. IISS2 samples were rerun inB8; and braughJ over from B8 after data crunch. 

"-
;J 
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~ 
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':/ 

~ ~' ~. 

., 

AbsiConc. 
: Regression 
Equation 

0.72 
5.15 

27.00 
34.39 
33.50 
58.31 
23.16 
83.12 
35.27 
31.73 

28.19 
29.07 
35.87 
36.75 

1.31 
-0.46 
0.42 
1.01 
0.42 

42~66 

42.36 
42.36 
44.14 
43.54 

---

:; - .oJ ,"-----\ 
I . 
~ 

0.72 
5.15 

27.00 
34.39 
33.50 
58.31 
23.16 
83.12 
35.27 
31.73 

28.19 
29.07 
35.87 
36.75 

<"" .--- --I 

'----=-; 

Dissolved Ni 
ug/L 

0.025 
0.191 
1.072 
1.552 
1.469 
2.506 
1.245 

16.818 
1.733 
1.679 

27.766 
26.668 

1.813 
1.622 
1.637 
1.647 

... 

i -_: (~--.----... 

lc-.J. 
(~-.-' 

~ 
1 .... - --'---

'~ 
/-~l 
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Batch 6 Dissolved Lead (Seeps) 

Cruise Sample Depth Sample 
No. No. M Type 

MiIHl Blk 
NASS-4 
NASS-4 i$pl< 

3 Seep 1 Boat 
3 Seep 1 Boat [0Up 
3 Seep 1 Boat ,$pi< 
1S~t 

1[~2 
2 Seep 1 
2 Seep 1 I Rep 
2 Seep 2 
2 Seep 2 [,Rep 

3S~1 
3 Seep 1 Rep 
3~1 Unf 
3 [Seep 1 Unf iAep 

Blk Ck1 
Blk Ck2 
Blk Ck3 
Blk Ck4 
BlkCk5 
PbCk1 
PbCk2 
PbCk3 
PbCk4 
PbCkS 

(----i 
~ ~ 

Date of Analysis: 

SamDie Sample Wt 
[SafI1)Ie Salinity, Salinity 
WI. g 0100 Correction 

113.9 0.0001 113.9 
111.1 31.3 107.7 

104 31.3 100.8 
90.14 16.97 88.6 
92.76 16.97 91.2 
94.65 16.97 93.1 
75.35 12.75 74.4 
81.53 30.98 79.1 
82.93 18.6 81.4 
76.98 18.6 75.6 
88.87 30.7 86.2 
78.85 30.7 76.5 
63.25. 16.97 62.2 
72.92 16.97 71.7 
89.14 16.97 87.7 
90.75 16.97 89.2 

" 

i i ~ 
~~ '--'- -'-~' 

PNSY Batch 6 (Dissolved) 

4/29/94 

Pre-
Concentration Lead Polynomial 
Factor Abs. Factor c 

28.46 -0.001 0.00013448 
26.92 0.001 -0.0018655 
25.20 0.23 -0.2308655 
22.16 0.01 -0.0108655 
22.80 0.011 -0.0118655 
23.27 0.263 -0.2638655 
18.60 0.011 -0.0118655 
19.77 0.212 -0.2128655 
20.35 0.011 -0.0118655 
18.89 0.01 -0.0108655 
21.56 0.192 -0.1928655 
19.13 9.16 -0.1608655 
15.55 0.006 -0.0068655 
17.93 0.007 -0.0078655 
21.91 0.045 -0.0458655 
22.31 0.044 -0.0448655 

-0.001 0.00013448 
-0.002 0.00113448 
-0.002 0.00113448 
-0.003 0.00213448 
-0.003 0.00213448 
0.127 -0.1278655 
0.131 -0.1318655 
0.132 -0.1328655 
0.132 -0.1328655 
0.133 -0.1338655 

f. 

Page 6 

4,,: 

~ 

AbslConc. 
Regression 
Equation 

-0.01 -0.01 
0.14 0.14 

18.06 18.06 
0.79 0.79 
0.86 0.86 

20,.90 20.90 
0.86 0.86 

16.54 16~54 
0.86 (L86 
0.79 0.79 

14.88 14.88 
12.27 12.27 

0.50 0.50 
0.57 0.57 
3.37 3.37 
3.30 3.30 

-0.01 . 
-0.08 
-0.08 
-0.15 
-0.15 
9.64 
9.96 

10.04 
10.04 
10.12 

, 
,~ 

I 

I 
, 

DissolvedPb I 

ug/L ! 

0.000 
11:005 
0.716 
0.036 
0.038 
0.898' 
0.046 
8.365 
0.042 
0.042 
6.901 
6.415 
0.032 
0.032 
0.154 
0.148 

;,,"'~~ 

'----.:....J 

.~ 
\~ 

\ ' 'j . --'1 
~ ~ 



: 

c 
~ 
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Batch 7 Dissolved Cadmium 

Cruise Sample Depth Sample 

No. No. M Type 

MIi-Q Blk 
NAS$-4 
NA$S-4 $pi( 

3 16 10 : , 

3 16 10 SpIt 

'" 
3 16 2 . 

3 16 2D1.1p , 
3 7 12 

' , ,-' . 

3 8 2 
3 8 20 
3 9 2," .' 

3 10 2 
3 10 12 
3, 11 2 
3, 11 12 
3 13 5 
3 14 2 
3 15 2 
3 17 ·,2 
3. 17 7-

, Blk Ck1 
BlkCk2 

: ,- , Bik Ck3 
Blk Ck4 
BlkCk5 

: CdCk1 
CdCk2 

" CdCk3 
','. , .'~Ck4 

CdCkS 

'~. 

Date of Analysis: 5/11/94 

Sample Sample Wt. 
Sample Salinity, Salinity 
Wt., g 0100 Correction 

244.2 .0.0001 244.2 
249 31.3 241.4 

239.4 31.3 232.1 
223.7 30.63 217.1 
211.5 30.63 205.2 
238.7: 30.28 231 ;7 

195 30.28" 189.3, 
246.3 31.74 238.7 
249.8 -31.83 242.1 
250.8 31.78 - 243.1 
249.3 31.75 241.6 
255.2 "31.7 247.4 
254.8 '. 31.7 24-7.0 
260.4 31.72' 252.~4 

265.,1 31.74 256.9 
248 31.47, I· 240.4 

.261:9 31.73 '253.8 
;262.9: "31.74 25_4-.8 
250;4- . 31.31 ' 242.8 
253.6 31.68 24.5.8 
-,' , 

,:', I 
.. " 

~- > ' -

'. '" 

" 

~-:::-' ~ 
, ' 
~' ~ 

';;.--~ , I' 
~' ,--, " , 

'-:::----

PNSYBatch 7 (Dissolved) 

Pre- Abs/Conc. 
Concentration cadmium Polynomial Polynomial Dissolved Cd 
Factor Abs. Factor c Equation ug/L 

48.84 ' .u, 0 0.001409.1 -0.05 -0.05 -0.001 
48.29 0.02 .. -0,.0185909 0.66 0.66 0.014-
46.-43 0.107 -0.105.5909 4.54 4.54 0.098 
43.41 0.036_ ' -0.0345909 1.27 1.27· 0.029 
41.04 0.11':1: _ "0.1 095,909 4.77 4.77 0.116 
46.34 0.034 -0.0325909 1'.19 1.19 0.026 
37,85 0.031 -0.0295909 f.07 1.07 0.028 

- 47.74 0.033 -0.0315909 1.15 1.15 0.0241 
48.42 0.03'3 -0 .. 0.315909 1.15 1.15 0.024 
48.62 0.034 -0.0325909 1.19 c1.19 0.024 
48.33 0.032 -0.0305909 1.11 1.11 0.023 
49.47 0.031 -0.0295909 1.07 1.07 0.022 

,,49.39 0.034. -0.0325909 1.19 L19 0.024 
50.48 0.036 -0.0345909 1.27 1.27 0.025 
51.39 I:' 0.036 -0.0345909 1.21 1.27 0.025 
48.09 0.032 "0.0305909 1.11 1.11 0.023 
50.77 0.036 -0.0345909 1.27 1.27 0.025 
50.96 ,0.035 -,0.0335909 1.23 . 1.23 0.024 
48.56 0.035 _"0.0335909 1.23 1.23 0.025 
49.16 0:'033 ~0.0315909 1.15 1.15 ,0.023 

. --- 0 0.0014091 -0.-05, 
~0:001 0.0024091 -0.08 
~0:OO3 0.0044,091 -0.15 
-0.001 0.OQ24091 -0.08 " 

0 0.0014091 -0.05 
0:114 -0.1,125909 4.'9.5 
0.114 -0.1125909 4.95 
0:H6 -0.1145909 5.07 
0.118 "0.1.165909 5.20 .' ,', 

,0.12 -0.1185909 5.32 
, 
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Batch 7 Dissolved Copper 

Cruise [Sample Depth Sample 
No. No. M Type 

. Mli-O Blk 
NAS5-4 " 
NAS5-4 ISpk .. 

3 16 10 
3 16 10 [Spk 
3 16 2 
3 16 2 Cup 
3 7 12' 
3 8' 2 
3 8 20 
3 9 2 
3 10' 2 
3- to 12 
3' , .~ 11- 2 
3 .. 11 12 
3 13 S 
3 14 2-
3 15 2 
3 17 2 
3 17 7 

Blli Ck1 
, 

,--"- BlkCk2 

'.' 
B1kCk3 
Blk Ck4 

'BlkCkS 
CUCk1 
CUCk2 
CUCk3 
CUCk4 

. ' CUCkS 

'------/ L-:; [ "~j (T-'::1 

PNSY Batch 7 (Dissolved) 

Dale of Analysis: 5/16/94 

Sample SampleWt Pre-
[Sample Salinill. Salinity Concentration CoI>P8I" Polynomial 
wt. a 0/00 Correction Factor Abs. Factor c 

24.:2 0.0001 244:2- 48.84 -0.002 
. 249" 31.3 . 241.4 48.29 0.04 

239.4 31:3 232.1 46.43 0.112 .... 

223.7 30.63 217.1 43.41 0:0.57 
211.5 30:63 -205.2 41.04 0:1:24 
23'8.7 30.28 . 231.7 46.34 0.061 

195 30.28 189.3 . - 37.85 0.053 ' 
246.3 31.74 238:7 47.74 0.:.049 
249.8 31.83 ' 242.1 .. 48.42 0~0.46 ' ' .. 

250.8 31:78 243.1 48.62 .(t048 
249.3 31.75 241.6 48.33 0.048 
2.55.2- 31:,1 247.4 49.47 0 ... 046. 
254:.8 31.7, 24T;0, . '- 49.39, 0.0,5 
260.4 "'3l:72 252.4 50 .. 48 ' 0,.051' 

"265.1 '3.1.74 256.9 51.39 0.054. 
248 31.47 240.4 48.09 0.05 

'-. 

261.9 31.73 '253.8 50.77 0.054 
262.9 31.74 254.8 50.96 0.05 
250.4 :3'1.31 242:8 48.56 0:05 
253.6 31.68 245.8 49.16 0.044 ... .. -0.002,., 

~0.001 

-0.002 
-0.002 
-0.001 ; 

.. 

0.084 
0.088 

.. 0.09 
0.089 

'. . 0.092 
. , 

Pagei 

r~---" 

~ ~-----...) 

----;- -j 

~ ~ ~ ,,--. 1 

'~) 

Abs/Conc. 
Polynomial 
Equation 

-0.89 -0.89 
9.55 9.55 

27.44 27.44 
13.77 13.77 
30.43 30.43 
14::77 14.77 
12.78 12.78 
11.78 11.78 
11.04. 11 :04 
11;53 11.53 
11.53 11.53 
11;04 11.04 
12.03' 12.03 
12.28 12.28. 
13.03 13.03 
12.03 12.03 
13.03 13.03 
12.03 12.03 
12.03 12.03 
10.54 10.54 
-0.89 
-0.65 
-0.89 
-0.89 
-0.65 
20:48 
21.48 
21.97 
21.73 '. 
22.47 

I : 

~ 
/--~1 

~ L-l 

Dissolved Cu 
ug/L 

-0.018 
0.198 
0.5911 

'0.317 

'~"I 
I...-...;.) 

0.741 
0.319 
0.338 
0.247 
0.228 
0 .. 237 
0.239 
0.2231 
0 .. 244 
0.24.3 
0.253 
0.250 
0.257 
0.236 
0.248 
0.214 

I 

I 

r"-'--·"--l 
I. I) 
'-----' 

r-~-~~J/ =~ f-; 
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, 
~ ~i \ __ ~I': 

~ 

Batch 7 Dissolved Iron Date of AnalYsis: 10/29/94 

ISamDIe 
Cruise SamDle SamDle Salinity. SamDle Polynomial 
No. No. Type 0100 Absorban Factor c 

NASS+10 31.3 0.042 
1 SeeP Site 2 0.039 
2 Seep Site 2 0.04 
2 SeeP Site 2 [Rep 0.041 

Bik Ck1 0 
BlkCk2 0 
FeCk1 0.041 
FeCk2 0.039 

Batch 7a Dissolved Iron Date of Analvsis: 10/29/94 

Sample 
Cruise Sample -Sample Salinity. [Sample Polynomial 
No. No. Type 0100 Absorban Factor c 

, -

NASS+20 "0;048 
l' Seep Site 1 0.086 ' 
2 Seep Site 1 0.0_88 
2 Seep Site 1 Rep 0.097 '--

3 Seep Site 1 0.149 
3 Seep Site 1 Rep 0.,153 

"i" • Blk Ck1 0.003 
Blk Ck2 ,0,004 

,-
- FeCk1 0.046 

- , FeCk2 0.048 

~ 

PNSY Batch 7 (Dissolved) 

Abs/Conc. Dilutio 
Rearession Dilution Corrected 
Equation Factor Concentration 

10.66 1.00 10.66 
9.92 1.00 9.92 

10.17 2.00 20.34 
10.42 2.00 20.83 

0.30 
0.30 

10.42 
9.92 

AbslConc. Dilutio 
Regression Dilution Corrected 
Equation Factor Concentration 

--

20;72 
38.14 2 -76.29 
39.06 2 78.12 
43.19 -'- 2 86.38 
67.03 2 134.07 
68.87 ,,·2 137.74 

0.08 i 

,0:54 
19.80 -
20.72 

""( .'1' 

Page 3 

-'-~--_.J - - -'I 
"----' 

Dissolved Fe 
ua/L 

10.66 
9.92 

20.34 
20.83 

Dissolved Fe 
ua/L 

76.28.7 
78.12_2 
86.376 

134.0.70 
137.738 

I~--

--""! 
.~. 

j=---r, 
~ ~ '.~---.. ../ 

.:' ') 



Batch 7 Dissolved Manganese Date of Analysis: 33175.000 

ISan1lIe 
Cruise Sample Sample Salinity, Sample PQlvnomial 
No. No. Type 0/00 Absorban Factor c 

NASS+20 31.3 0.05 -0.049 
1 Seep Site 1 0.11 -0.109 
1 See~Site 2 0.011 -0.010 
2 See~Site 1 0.124 -0.123 
2 See~Slte 1 I Reo 0.129 "0.128 
2 Seep Site 2 0:.028 -0.027 

, 2 Seep Site 2 I Rep 0.034 -0.033 
3 Seep Site 1 0.171 -0.170 
3 See~Site 1 I Rep 0.174 -0.173 

.,. 
Blk Ckl -0.002 0.003 
BlkCk2 0,002 -0.001 
Blk Ck3 0.001 0.000 
MnCkl 0,088 

.. 
-0:087 

MnCk2 0.098 -0.097 
MnCk3 0.099 -0.098 

~;! 1<-.-,...--.:......-.· 
; . <;.) '-----

(-. 

L..:....; 
(--

.'--,..; '----.-- \~ 

PNSY Batch 7 (DiSsolved) 

Abs/Conc. 
Regression Dilution 
Equation Factor 

19.18 1.00 
45.44 5.00 

3.64 2.00 
52.09 5.00 
54.52 5.00 
10.29 2.00 
12.68 2.00 
76.30 5.00 
77.'97 5.00 
-1.32 
0.19. 

-0.19 
35.43 
39.92 
40.38 

Page 4 
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Dilutio 
Corrected Dissolved Mn 
Concentration ug/L 

19.18 
227.22 

7.28 
260.44 
272.59 

20.57 
25.36 

381.52 
389.84 

I I 
~ 

19.18 
227.22 

7.28 
260.44 
272.59 

20.57 
2.5.36 

381.52 
389.ft4 

(--,._'-

L-..., 
1 

'----.J 
f-i [-J (--, 

~ 

c 

. r 
~. c..=J 
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PNSY Batch.7 (Dissolved) 

Batch 7 Dissolved Nickel DaI8 of Analysis: 5/23/94 

Sanlp/e SampleWt Pre-
Cruise Sample Depth Sample SarJ1)Ie Salinity, Salinity Concentration Nickel Polynomial 
No. No. M Type Wt., g 0100 Correction Factor Abs. Factorc 

", .. 
.. Mili'Q Blk 244.2 .. 0.0001 244.2 48.84 0'()02 

NAS5-4 . ... 24.9 ... 31.3 241.4 48.29 0;034 
NAS5-4 ISilk· 2.3.9.4 31.3 232.1 46.43 0;094· 

3 16 10 223.7 30.63 217.1 43:41 0;046 .. 

3···· 16 10 ISiJk 211.5 30 .. 63 205.2 4L04 0:1'04 

3 "-+6 2 .:.'. 238.7 30.28 231.7 46.34 0.05 
3 16 2 DuP·· '. .195 3.0.28 189.3 37:85 0:044 
3 7 12 

'~..' . 
246 .. 3 . 31.74 238.7 47.74 0.05 

'3 8 2 .24.9 .. 8 .31.83 242.1 48.42 '. 0:05 
3 8 20 . 250.8. 31.78 243.1 48.62 0 .. 052 
3 91 2 249.3 31.75 ' 241.6 4'8.33 0.;.048· 
3 10 . 2. 25'S:i.: 31.7' 247.4 49.47 0::047 
3 10 12 •. 254.8" 31.7 247.0' 49;39 0~051 

3 11 2 260,4 31.72 252.4;'. 
.. 

50.48, 0.0"48 
3 11 12 265~ 1 31.74 256;9 51:39 0.054 
3 1.3 5 24.S 31.47 24004 48,09 0 .. 047 

. 3 . ·1·4·:c· 2· .2.61:9 . 3-1".73 253:8 50.77 . 0.049 
3. '." 15 ··2, .262:9 31.74: ; 254;8 50.;96 0.05 
3 ····17 ·2 . 250A, 3L31 2.42.8 

.. 
48;56 0.051 

3 17 7 " . .2.53.6 31·;68' 245.8 49.16 0.049 
... . Blk Ckl : ','" .' . 0.001, 

.. BlkCk2 0.003 
.. BlkCk3 : .. 0.001 

BlkCk4 ',' . ····-0.002 

.. Blk'Ck5 0.003 
... NiCkl. 0.078 '" 

...... ': :NiCk2 "- .. 0.018 
. NICk3 . ' .. 0:078 

Ni"Ck4 0.08 
NICkS. O.OSl 

, 
-~ 

-, .\~ 

Page. 5 

I 

'. , 
~ 

(.-:---~­

~ 

Abs/Conc. 
Polynomial 
EQuation 

- 0;65 
9.38 

25.75' 
12.66 
28.48 
13.75 
12.H 
13.75 
13]5'" 
14.29 
13.20 
12:93. 
14.02 
13.20 
14.84 
12~93 
13 .. 46 
13:75 
14.02 
13.48 

0 .. 38 
0.93. 
(t3's 

-0.44 
0.9'3: 

21.39. 
21..39 
21.39 
21.93 
22~21 

" 

r~---·l' 

'---

Dissolved Ni I 

ug/L 

0.65 ··.0.013 
9;38 0.194 

25.75 0.555 
12.66 0.292 
28.48 0 .. 694 
13.75 0.297 
12.11 0.320 
13.75 0.288 
13.75 0.284 
14.29 0.294 
13.20 0 .. 273 
12.93 0 .. 261 
14.02 .0;284 
13,20 0.2.6.2 
14.84 .0.289 
12.93 0 .. 269 
·13.48 0:2.65 
13.75. 0.270 
14.02 0.289 
13A8 0.274 

."--~. 

, 

,~ L·' ~~, ~. 
.--~ 

·.~.~_l 



, 

, 

L. 

Batch 7 Dissolved Lead 

Cruise I Sample Depth Sample 

No. No. M Type 

Mili-O Blk 
NAS5-4· 
NAS5-4· -,,-I~ 

3 ·16 10 
3 -- 16 10 ~ 

. 3 16 2 
3 .. 16 21eup 
3 7 12 
3 .' 8 2 
3 ", 8 ·20 
3. 9' 2 
3 10 2 --
3 10 12 
3 11 ···2 
3 11 .. 12 
3 13 
3 14 
3 15 
3 17 
3 17 

, 

(' .-

l~ l~ 

5 
2 
2 
2 
7 

Blk Ckt 
Blk Ck2 

. BlkCk3 
'BlkCk4 
'·BlkCk5 
.···PbCk1 

PbCk2 
PbCk3 
PbCk4 
PbCkS 

, .-

,(~-~ . 
~ 

PNSY Batch 7.{Dissolved) 

Dale of Analysis: 8/12/94 

Sample Sample Wt Pre-
iSalJ¥)le Salinity,· SaiinilY Concentration Lead Polynomial 
Wt., g 0100 , Correction Factor Abs. Factorc 

244.2 0.0001 . 244.2 48.84 0 
249 31.3 241.4 48.29 0.003 

2.39.4 31.3 232.1 46.43 0.221 
.223.7 30.63 217.1 43.41 0.012 
211 .. 5 30.63 205.2 41.04 0.249 
238.7 30.28 231.7 46.34 0.013 
.195 30.28 189.3 37.85 . 0 .. 012 

246.3 31.74 238.7 47.74 0.013 
249.8 31.83: 242.1 48.42 0 .. 01 
250.8. 31.78 243.1 48.62 0.009 
24.9.3 31.75 241.6 48.33 0.009 

.255.2 31.7 247.4 49.47 0.009 . 

.254.8 31.7 247.0 49;39 0.011 
260.4 31:72 252.4 50.48 0.009 
26.5 .. 1. 31 :74 256.9 51.39 0.0t: . 

248 31.47 240.4 . 48.09 '. 0.011 '. 

.261:9 
'.262.9 
250,4 
25'3:6 

'-

~,l 

31.73 
31.74 
31.31 
31.68 

.', 

-~---

'---..J 

}25.3.8 
254 .. 8 
242.8 
24.5.8 

.... 

.-

',;. ' 
~-----=' 

50.77 0.012 
50,96 0.01 
48.56 0.013 
49:16 0.013 

0;0'02 
0.002 

. ' 0 
-0.002 

. -0.002 
0.1.4 

.. 0.145 
... 

0;~48 

0.152 
0:152 

--- ~.-.- _.- -

Page 6 
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.~ 

,~ ~~ 

AbslConc. 
Polynomial Dissolved Pb 
Equation ug/L 

-0.16 -0.16 "0 .. 003 
0.07 0.07. 0.001 

16.53 16.53 0.356, 
0.75 0.75 0.017 

18.64 18.64 0 .. 454 
0 .. 82 0.82 .0.018 
0.75 0,75 0.020 
0.82 0.82 0.011 
0.60 0.60 0.012 
0.52 0.52 0.01 t 
0.52 0.52 0.011' 
0.52 0.52 .0.011 
0.67 0.67 0.014 
'0.52 0.52 0.0.10 
0.60 ·0.60 0 .. 012 
0.67 0.67 0.014 
0.75 0.75 0.01'5 
0.60 0:60 0.012 
0 .. 82 .. 0.82 0.017 
0.82 0.82 0.017 

-0.01 
-0.01 
-0.16 . 

-0.31 
-0.31 
10.41 
10.79 
11.02 
11.32 
11.3:2 . 

-- ._-_.-

~ 

(---, 
~ 

,. --., 
~. L....-JI i )' ". -I') 

~ 
r---, 
'------=J' C J 



!~-~, L-:-J 
(-'-,-:-" 
~ 

IIIIII:II.P ......... AI Fo Mn 

Q\ioo Slttlon DoDIII I~ 
lID. lID. M T_ 

IlES&I 300 LCS 
3 0 2 
3 10 2 
3 10 12 
3 11 2 
3 \1 \2 
3 13 5 
3 14 2 
3 \5 2 
3 11 2 
3 16 \0 
3 \7 2 
3 17 7 
3 \I 2 
3 20 2 
3 21 2.5 

l1lil1:li I P ....... to CadrrIum 

Q\ioo I~ IDoDIII Son1>Io 
lID. lID, M T_ 

ProBI<3 
IlES&I 300 '. 
IlES&I 300 Sd' 

3 0 2 
3 10 2 .. ' 
3 10 12 
3 1\ 2':' 
3 \1 \2 
3 13 5 
3 \4 2" ' 
3 \5 2' 
3 16 2 
3 'U to 
3 1'7 2 
3 17 ,7 
3 \I '2 
3 20 2 
3 2\ 2.5 

IIkCkl 
Ilk Ck2 

, , Ilk Ck3 

1IkQ04 
.... Ci6 
CdCkl 
CdCk2 
CdCk3 
CdQ04 
CdCkS 

r--:- -c'"" 
~ 

<L--,; ;~-~ 

o.toalAr_: 12/22/04 

~ - P." ....... 
SolI ... PortIcIA ... A<tulled eo.-.trotlon 
oloa W-.ma Vok.mo mI mall 

231 500.0 "'2.00 
31.75 0.70 500.1 1.51 

31.7 0.' "00.7 1.22 
31.7 0 .... 487.5 1.31 

3\.72 0.7" .... 3 .• 1.87 
3\.74 0." ..... 5 1.35 
3\ .... 7 ' 0.12 "'5." 1.10 
3\.73 0.8 "'7.7 1..5 
31.74 1.\ 4'2.1 2.28 
30.2' 0." 4 ... ' \.'3 
30,83 0.11 "'5.' 1.17 
3\.31 0." "70,5 1.3' 
3\." 0.74 507." 1.4& 
31.27 0." 512.7 1.72 
ZO.'5 1.0' .. " .. 2.\6 
25.32 2:45 4 .... 5.00 

o.toal",,_: 0/2et04 

I~ - Po" ....... 
SolI". PortIcIA ... """lied ~ 
0/00 WIWI.ma _mI mall 

I 

~ 

PNSVBoId11 

AlICP r.1CP MnICP Dllulon 
Cone. udrrl Cone uatmI 

cane _ 
FoclOr 

5.474 0.547 0.126 1 
1.987 2.054 0.042 2.17 
2.267 2.257 0.052 2.17 

2.12 2.244 0.052 2.67 
2.022 2.110 0.039 2.'7 
2.1\ 2,324 0.054 2.17 
2.27 2.587 0.068 2.&7 

\.944 2.34 0.048 2.67 
2.15" 2 ... 2. 0,053 2.'7 
2,422 2.57 0,042 2.&7 
2.244 2.100 0.056 2.&7 
1.950 2.222 0.04 2.87 
1.04& 2.275 0.035 2.67 
2,44\ 2.784 0,052 2.&7 
2.623 3.18 0,052 2,67 
5.576 '.435 0.00\ 2.'7 

AbllConc. 
co-.n IPoIynomIoI I~on 
Aba. FocIOrc EQuation 

". 

231 500,0 412,00, 0.012 ·0.0084507 0,25 0.55 
231 ""500.0 4'2:00 0,.146 . ·0.1424507 5.56 \2.03 

31.75 0,70 ' 500,1 1.58 0.005 ·0.00\4507 0:04 0,22 
3\.7 0,' 480:7 1.22 0,006 . ,·0,0024507 0,07 0,40 
31.7 0:84 4'7,5 . 1.31 0,006 ·0,0024507 0:07 0,46 

3\.72 0.74 "43.' '1:'7 0·.006 · ·0,0024507 .0.07 0,39 
31.74 0," 4",5 ' 1,35 0',006 ··0·,0024507 _. 0,07 0,44 
3\."7 0.02 485:" 1,00 0.000 ·0,005"507 0,16 0.71 
31.73 0:0 .... 7,7 1..5 0,00' ·0,0044507 .0,\3 0,50 
31.74 1.1. 4'2:1 2,28 0,008 ··0,00 .... 507 ' 0,13 0."8 
'30.Z. 0.10 4":8 ·1..3 0,005 .·0,001"501 0.0" 0,18 
30,6'3 O.ot- "85,6 1,'7 0.005 ·0,00\450.1 0:0 .. O.fo 
3U1 ,0'" 470,5 '"-38 0.006 · ·0.002"507 0,07 0,44 
3L6I "0:74 507':4 ,1.4& 0.007 ·0.0034507 0.10 .' 0,55 
:31.27 0," 51'2.7' 1.72 0,007 · ·0.0034507 0:\0 0,47 
':20.85 '1.01 481:6 2,\6 0,001 ·0.0024501 : 0;07 0.27 
:25,32 2:"5 4".6 5,00 o,ora ·0,0,1 .... 507 0."'4 0':71 .. 0:001 0,0025403 .0,08 

0,001 0.0025403 ·.0:0.8 
.. ,0,004 ··0,0004507 0,0\ 

,0,001 ,0.0025403 ·0,08 
0,002 0.0015403 ·0.05 ,. 

0 .. 130 ·0,135 .. 507 5:17 
,0. t39 ·0.135 .. 507 5.17 

·0,142 ·0,138 .. 507 5:33 
."- 0,142 ·0.138 .. 507 5.33 .. -.,< :0.142 ·0.n84507 5:33 

\\~." .:"': 

Pagol 

OiIuIion DlIu1ion Dilution 
Corrocted Conectod Corrocted 
AI_ 

r. _ 
Mn udrrl 

5.474 0.547 .126 
5.305 5.484 .112 
'.053 '.026 .130 
5.660 5.991 .139 
5.390 5.658 .\0" 
5.634 &.205 .144 
&.06\ &.854 ,112 
5.100 &,248 .\28 
5.75\ 6,483 .142 
6.467 '.862 .112 
5.801 7.767 .150 
5.231 5.933 .107 
5.106 &,07" .003 
1,517 7.433 .130 
7,003 8.401 .139 

14.888 22.521 .243 

PorIcUato Cd 
ua/a 

0.55 
12,03 
0,22 
0.49 
0,46 
0,30 
0,44 
0.71 
0.50' 
0 .... 
0,19 
'0,\9 
0:44 
0,55 
0:47 
0,27 
0:71 

" 

: 

'~ 
;, "j\ 

~ '--===~ 

P."aJloIO PorticU ... Perianal. 
AI mala Fo mala Mn mala 

11.85 20.86 0.27 
26.86 27.77 0.57 
40.35 40.17 0.03 
35.38 37.45 0.87 
29.18 30.56 0.56 
34.\4 37.&1 0.87 
2'.35 29.80 0.79 
23.07 27.77 0,57 
20,91 23.57 0.51 
29,06 30.84 0.50 
2&.34 34,14 0.66 
31.70 35.98 0.65 
28,00 32.83 0,51 
29.62 33.70 0.13 
26,43 32.04 0,52 
24,31 3&.77 0.40 

~ ~ ~ 
,/---" 



, . 
.~. 

III"" 8 PortIi:aUtt c- o.to.., 7/13/84 

CMe iaomo' -::- b- -- - P ........ te 
SlllRIy, P ......... I~ ·~1Ion ~ Palynamiol 

No. ND. M I-rn- 0100 IWeIahI, rna _mI mall Abo. Fac:lCI'c 

Proa3 0 
UESS-l 30D . '231 500:0 .... '482.00 . 0 .. 034 
UESS-l 30D 181* .. 231 500:0 '482.00 0.104 

3 I 2 31.75 '. ·o:n 500.1 '1.51 ··0.024 
3 10 2 1f.7 0.' ·4ao-.7 1.22 0,023 
3· 10 12 31.1 'O:P 417.5 1.31 0;022 
3 11 2 '. 31.72 . 0:74 443.' 1'.67 0.02 
3 11 12 . '31.14 . 0." '411.5 1.35 0.022 
3 13. S '.' 

. 31:47 0.12 . 485:4 1,10 "0.026 
3 14 2 31:73 0:. 417:'1 1.85 0:.024 
3 15 2' '31.74 1.1 412.1 2.28 . 0.026 
3' 11 2 30.28 0· .•• • 411.1 1.13 0.025 
3 1. 10 30.$3 0."1 '485'.8' ''' .• 7 0,027 
3 t7 2 31.31' 0.11' 47.1.5 ... 1.38 0.024 
3 1'7 7. 31:81. 0:7.4 507.4 H6 0.026 ' .. , 
3: 1. ' 2: 31.27: 0:11 '512'.7 1.72 0'.03·1.-
3' 20 2 21.85 1.:0.6 411.6 ' 2.1.6 0:032. 
3 21 2:5' 25:32 2.4.5 481.1 5.00 (1,.085.· 

Ilk Ckl "'0 
1IIkCk2: . 0 
Ilk Ck3 

"IIkCM 
Ilk C105 
CUCkI 

. CuCk2 

.. CUCk3 
CUClol 
CUC105 

~ 

( 

~ 
/'----,-

~ 'L-J. 

.. 

, , 

----.; 

-0.001· . 
·0.001; 
·0.001 
0.07·1 

~. 0,073 
0.073 
0.074 
0.075 

, --1 
~/ :~ 

PNSY_8 

AbalConc. 
IIo!PoIian Pa ......... eu 
EQuaIlon uala 

•. 4t1 -0.4 
a.572 20.72 20.7 

30 .. 126 65.21 65.2 
8.13.6 33.60 33.6 
8.342 42.28 . 42.31 
8.049 37.80 . 37.1 

.5.461 . 2a.52 20.5 
8.04a 36.66 36.7 
7:223 31.41 31.4 
U36 21.41 21.5" 
7.223 26.27 26.3 
1.130 31.14 31.1 
7.517 33'04 33.0 
.6.636 40.22 4'0.2 
7.223 38.04 31:0 
8.6111 31.51 31.5 
8.1185 33.n· 33:11: 

24.547 40.08' 40,1 
·.411 
-.41'1 
-.. 705 
·.705 
-.7.05 

20.U6 
21.024 .. 
21:024 
21.317. 
21.611 

io.2 

, 
~7' ~--T 

~ '1 
",....-:.J r'; r .c1 :f"-- -") t") ~.;=.--, 

L..) 
~,.--, 

'\ "; 

~ 
r~'c"l 
'------=-

~. ~-'J .1 , 
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BoICIIIP __ 
Dale 01 AI taIroII: 7121114 

ISomoIe -CIUM ISomoIe Sllirilv, P_ ... IAdu_ 
No. No, II T_ 0100 W-.ma V ........ mI 

PraIlll3 
IlESI 300 231 SOO.O _, 300 I!~* 231 SOO,O 

3 I 2 31.75 0.71 SOO.I 
3 10 2 31.7 0.' 410.7 
3 10 12 31.7 0.84 417.5 
3 11 2 31.72 0.74 443.1 
3 11 12 31.74 0.'1 411.5 
3 13 5 31.47 0.12 415.4 
3 14 2 31.73 0,1 417.7 
3 15 2 31.74 1.1 412.1 
3 I. 2 30.21 0.11 41',1 
3 18 10 30.13 0.11 415.1 
3 17 2 31.31 0,1' 471.5 
3 17 7 31.11 0.74 507.4 
3 II 2 31.27 0.11 512.7 
3 20 2 2D.IS 1.01 4DI.I 
3 21 2.5 25.32 2.45 41D.5 

Ilk Ckl 
Ilk CII2 
Ilk CII3 
E1kCM 
Ilk CIIS 
NCkI 
NI CII2 
NC113 
NCM 
NCIIS 

-'-.~ 

P .......... 
eonc.mratlon NIckol PoIvnamIoi 
moll Abo. FIlCIOr C 

-0.003 
412.00 0,028 
462.00 0.088 

1.58 0.013 
1.22 0.015 
1.31 0.013 
1.67 0,013 
1.35 0,014 
1.10 0.015 
1.15 0.014 
2.21 0.015 
1.13 0.015 
1.17 0.015 
1.31 0.012 
1.41 0.011 
1.72 0.011 
2.16 0.02 
5.00 0.043 

-0.003 
0 

-0.001 
-0.004 

0 
0.057 
0,011 

0.06 
0.05D 
0.064 

PNSVBold'tI 

AboIConc, 
IfIocnMIan 
IEaualon 

-.271 
10.222 22,13 
30.870 6& 82 

5.145 21.05 
5.822 31.81 
5.145 32.16 
5.145 27.81 
5.484 33.23 
5.822 25,31 
5.414 24,37 
5.122 21.17 
5.122 21.17 
5.822 25.51 
4.807 28.13 
4.468 24.15 
1.137 31.08 
7.514 21.36 

15.300 24.98 
-.271 
.745 
.406 

-.60D 
.745 

20.03D 
21.3D3 
21.054 
20,716 
22,401 

Page 3 

,----' 

P.rIiaJI ... NI 
UGIG 

-0.3 
22.1 
66.8 
26.1 
38,8 
32,2 
27.8 
33.2 
25.3 
24.4 
21.2 
26.2 
25.6 
2D.l 
24.2 
31.1 
28.4 
25.0 

~ 
I 
l.,-.~ 

:--'~'I 
~.-J 

.---'., 
'L-,j ~ ;-~ 



B1td1 e P ......... lead 

QUoe -No. No. M "IDe _. 
1oIESS-1 300 
1oIEII&1 300 -. 

3 8 2 
3 10 2 
3 10 12 
3 " 2 
3 " 12 
3 13 5 
3 14 2 
3 15 2 
3 II 2 
3 I. 10 
3 17 2 
3 17 7 
3 II 2 
3 20 2 
3 21 2.5 -

-'~-'l 

'-'--/ ~ l..~ 

DaIo"',. ..... : 7/27184 - - P ....... t. 
SaIritv. PartiCIA_ - Conconh1Ion I..Nd 
0/00 WoIgIIILma V_mI moll Aba. 

231 500.0 482.00 
231 500.0 412.00 

31.75 0.7' 500.1 1.58 . 
31.7 0.1 480.7 1.22 
31.7 0.'4 417.5 1.31 

31.72 0.74 443.1 1..7 
31.74 0.11 411.5 1.35 
31.47 0.82 415.4 UO 
31.73 0.' 417.7 1.15 
31.74 1.1 412.1 2.28 
30.21 0.18 4 .... 1.83 
30.'3 0.11 415.1 1.17 
31.31 0.68 478. 1.31 
31.11 0.74 507.4 1.46 
31.27 0." 512.7 1.72 
2'.15 1.0' 481.8 2.1& 
25.32 2.45 418.6 5.00 

(----- --\ c 
~' ~ ,~ 

l 
L:...-~ 

p-
Fad., C 

0.057 
0.138 

0.04 
0.052 

0.05 
0.047 
0.053 
0.051 
0.048 
0.041 
0.056 
0.062 
0.041 
0.044 
0.063 
O.OSI 
0.181 

:~ ""'"1 
.~ 

PNSV_' 

AboJConc. 
I_on 
IEQuaIion 

·.882 
12.273 
30.808 

1.408 
11.136 
10.682 
10.000 
11.364 
12.500 
10.455 
10.227 
12.045 
13.408 
10.227 
8.318 

13.636 
14.773 
42.727 

I 
l...-.....-.!--;:.-" 

28.58 
66.80 
42.58 
74.24 
68.78 
54.05 
18.87 
54.35 
4'.48 
37.18 
54.14 
58.84 
81.88 
50.37 
11.88 
55.75 
68.76 

Page. 

_ .. Pb 

ug/g 

·0.7 
28.6 
66.8 
42.8 
74.2 
66.1 
54.1 
68.8 
54.3 
48.5 
37.2 
54.1 
51.8 
62.0 
50.4 
62.0 
55.7 
811.1 
~--

, ----:-.- -" 
I 

~. 

1-- -'l. 
i I, 

--------' :~ 
"'~I 

~ 
(~--:-J '-~-"\ 

~ ~. ~J 
.-----1 
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Batch 8 Dissolved Cadmium 

Cruise Sample D~th Sample 
No. No. M Type 

, 

Mili-Q Blk 
NASS-4 
NA5S-4 Spk 

3 24 2 
3 

.,,' -24 2Spk .. 

3 23 5 
'3 23 50up 

3 18 . 2 
.. 

3 20 2 
3 21 2:5" 
3 22 1 
3 25 2 ,: 

Batch 8 Dissolved Co.J)p9r 

. ,. 
Cruise- Sample Depth Sample 
No. No. M Type 

Mili-O Blk 
NA5S-4 
NASS-4 '. ISpk 

3 24 2 
3 24' 2 ISpk . 
3 23 5', 
3 23 S!Oup 
3 18 2. 
3 '. 20 2 
3: 21 2:5"; . 

3 22 1 ... 

3 25 2 
: . 

" 

! . 'I 

--.~'~' ,,---' ~ ~ L~ , , 
'--~ 

1----:-,""'°, 
r, ..• __ :_,~ 

PNSY Batch 8 (Dissolved) 

Date of Analysis: 5/11/94 

Sample Sample Wt Pre» Abs/Conc. 
Sample Salinity, Salinity Concentration Cadmium Polynomial Polynomial 
Wt, II 0100 Correction Factor Abs. Factor c EQuation 

250.3 0.0001 250.3 50.06 0.001 0.0006818 -0.02 
237.2 31.3 230.0 46.00 0.018 -0.0163182 0.61 
246.6 31.3 239.1 47.82 0.112 -0.1103182 5.04 
217.4 28.61 211.4 42.27 0.035 -0.0333182 1.29 
215.6 ,. 28',61 2.09·.6 41.92 ,0 .. 118 -,.o.l.163182 5.41 
~18,7· 28.89 21,2.6 42.51 0.036 •. "0.0343182 1.33 

207 28.89 201.2, 4.0.24. 0.037 ' -0.0353182' 1.37 
234.6 31.27 227.5 45.50 0.03,5 -0.0333182 1 :29 
241.1 ·29.85 

" - 234.1 46.82 0.037: . :0.0353182 1.3'7 ' 
242;6· 25.32 236.6 47.32 0:038 -0.0363182 1.411 
201.2 19.65 . 197.3' 39.46 0 .. 03 -0.0283182 L08 
25L1 27.97 244.3' 4.8.8.5 0.~043 . -0.0413182 1.62 

Date of Analysis: 5/1.6/94 
.. .. 

Sample . Sample Wt. .. , Pre- Abs/Conc. 
Sample SalinitY, Salinity Concentration. lCop~r Polynomial Polynomfal 
Wt.; 9 .' 0100 Correction Factor .Abs .. Factor c Equation 

250.3 0.0001 250.3 ,50.06 -().002 0.00146364 ~0.30 

237.2 31:3 230.0 4,6.()0 0.04 -0.0405364 '8.53 
246.6, 31.3 239.1 .. 47.82, 0.126 -0.1265364 28.50 
217.4· 28.61 211.4 "2.2.7 0.072 -0.0725364 15.63 
215.6 2.8.61 .2.09.6 4.1..92 0.145 -0.1455364 33.35 
218.7 28.89 .212.6 .4.2.51 0.065 -0.0655364 14.04 

207 28.89 201.2 .40.24 0.066 -0.0665364 14~27 

234.6 31.27 - 227.5 45.50 0.062 -0.0625364 13.37 
24.1.1 29.85 234.1 . 46.82 0:072 -0.0725364 15.63 
242.6 ·25.32 236.6 4'7.32 ,0.093 -0.0935364 26.49 
201;2 19.65 197.3 39.46 b.()s" -.0 . .0845364 18.38 
251.1 .' 27.97 '244.3, 48.85 0.083 -0.0835364' 18~ 15 
- , ... ' 

.' , , 0 

';j 

Page 1 

1 

-0.02 
0.61 
5.04 
1.29 
5.41 
1.33 
1.37 
1.29 
1.37 
1.41 
1.08 
1.62 

"".'. 

cO~30 

8.53 
28.50 
15.63 
33.35 
14.()4 
.14.27 
"3.3.7 
15.63 
20.49 
18.38 
18.,15 

c:J :-:;C""1 
~..3 

DiSsolved Cd 
ug/L 

0.000 
0.013 
0.105 
0.030 
0.129 
0.031 
0.034 
0.028 
0.029 1 

6:030 
0.027 
0.033 

Dissolved, Cu .. 

ug/L " 

~0.006 
0:185 
(>:596 
0.370 
CI.796 
0.330 
0.355 
0.294 
0.334 
.0.433 
0.466 
.0.372 

r'~1 
~~ 

"_,C_
I 

~--' 

r-:-'-:-:-"j 
-'-~ 
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Batch 8 Dissolved Nickel 

Cruise Sample Depth Sample 
No. No. M Type 

Mili-O Blk 
NAS5-4 
NAS5-4 'S~ 

3 24 2 
3' 24 2.I,Spk 
3 23 5> 
3 23 5 DuJ!. 
3 18 2 
3 20 2 
3 21 2.5 
3 22 1 
3 25 2 

2 Seep 2 
2 See~2 tAIl!! 

Blk Ck1 
Blk Ck2 
Blk Ck3 

'. BlkCk4 
Blk Ck5 

" NiCk1 
NiCk2 
NiCk3 
Ni,Ck4 

". NiCk5 
-- .-

~ 
{; ---:, ('-'-'1 
~ 

PNSY Batch 8 (Dissolved) 

Date of Analysis: 5/23/94 

Sample Sample Wt. Pre-
Sarq)/e Salinity, Salinity Concentration Nickel Polynomial 
Wt. g 0100 Correction Factor. Abs. Factor c 

, 

. ·250.3 0.0001 ' 250.3 50.06 0.002 
237.2 31.3 230.0 46 .. 00. 0.036 
248.6 31..3 239.1 47.82 0.111 
217.4 28.61 211.4 .. 42.2.7 0.06 
215.6·· 28.61 209.6 
218:7 28.89 212.6 

207 28.89 201.2 
234.6 31.27 227.5 
24L1 ·29.85· 234.1 
242.6 25.32 236.6 
201.2 1·9.65 197.3 
'251.1 27.97 244.3 

88.8.7 30.7 86.2 
78.85 ···30.7 76.5 

., 

L-J .~ 

("-; 

~ 

41.92 
.. 42.51 
40.24 
45.50 
46.82 
4.7.32 
39.46 
48 .. 85 

2.1..56 
19.13 

. 
-

~..-': 

0.13 
.' 0.058 
0.055 
0.061 
0.064 

_ 0.083 
0.076 
0.068 

0.116 
0.099 

O.OOt 
0.004 
0.004 
0.007 
0.P06 

0.08 
0.083 
0.084 
0.088 
0.085 

Page 2 

, 
'=------

., 

.. 

'-.~ 

Abs/Conc. 
Polynomial Dissolved Ni 
Equation ug/L 

0.26 0.26 0.005 
9.11 9.11 0.:198 

28.62 28.62 0.599 
15.35 15.35 0.363 
33.57 33.57 0.801 
14.83 14.83 0.349 
14.05 14.05 0.349 
15.61 15.61 0.343 
16.39 16.39 0.350 
21.34 21.34 0.451 
19.52 19.52 0.495 
t7.43 17.43 0.357 

29.93 29.93 27.766 
'25.50 25.50 26:668 

I 
0.00 
0.78 
0.78 
1.56 I 
1.30 

20:56 
. 

21:34 
21.60 
22,64 
21.:86 

-_.-

c~-· --~-1 L.0 !~ C~:.J [--.-~ CJ F-:,] 
.~ 



~) 
,'---0'1 
L.-----.J c . ," "':"1 fT~-'-'-:, ;-.:=:,::--! '---' ~~ ~. , -j ~ ~ ,,-",,==.J ~'-~' L~ !,-~:J 

-~-, 

!_-,-.J -=.-J 
-- I 
-....=-,.--,' 

PNSY Batch 8 (Dissolved) 

Batch 8 Dissolved Lead Date of AnalYsis: 8/12/94 
.. 

. San1p1e SampieWt. Pre- AbsiConc. 
Cruise saRiPi8 Depth ISamDIe lsaniiie Salinity, Salinity Concentration Lead Polynomial I Regression Dissolved Pb 
No. No. M Type Wt., g 0100 ' ,. Correction Factor ' , Abs. Factor c Equation ualL 

Mili-O Blk 250.3 ' 0.0001 250.3 :"50.06 
'. 

~0.001 -0.21 -0.21 -0.004 
NA~ 237.2 31.3 

.. 
230.0 46.00 0.003 0.07 0.07 0.001 

NASS-4 SDk 246.6 31.3 " 239.1 47.82 0.273 19.00 19.00 0.397 
3 24 2 217.4 28.61 211:4 42 .. 27 0.014 0.84 0.84 0:.020 
3 24 2 SDk 215.6 28.61 209.6 41.in 0.281 19.56 19.56 0:467 
3 23 5 218.7 :28.89 212.6 '. 42.51 . 0.016 :. 0.98 0.98 0.·023 
3 23 5 Dup 20,7 28.89' 201:2 ,40.24 0.0'17 ,. 1.05 1.05 0.026 
3 18 2 234.6 31.27 227.5 '45.50 0.02 1.26' '1.26 0.028 
3 20 2 241.1 '29.85 234 .. 1 .- .46.82 0.014 . 0 .. 84 0.84 0.018 
3 21 2.5 242.6 25.32 236,,6 47.32 0.028 1:82 1.82 0.038 
3 22 1 201.2 >19.6.5 197.~ 39.46 0.0.32 2~ 1 0 2.10 . 0.053 

25 2 251.1 27.97 •... 244 .. 3 48.85 
.. 

0.015 " 0;91 :. 0.91 0.019 3 

~ 

Page 3 



Figure 
Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

lOa 
lOb 
11a 
llb 
12a 
12b 
13a 
13b 
14a 
14b 
15a 
15b 
16 
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List of Figures for Cruise 1 

Description 

Cruise #1: Sampling Locations 

Cruise #1: Particulate Concentration vs. Salinity 

Cruise #1: Dissolved and Particulate Cadmiumvs. Salinity 

Cruise #1: Dissolved and Particulate Copper vs .. Salinity 

Cruise #1: Dissolved and Particulate Nickel vs. Salinity 

Cruise #1: Dissolved and Particulate LeadNS. Salinity 

Cruise #1: Dissolved and Particulate Iron vs. Salinity 

Cruise #1: Dissolved and Particulate Manganese vs. Salinity 

Cruise #1 : Dissolved and Particulate Aluminum vs. Salinity 

Cruise #1: Dissolved Cadmium vs. Salinity under Different Tidal Regimes 

Cruise #1: Particulate Cadmium vs. Salinity underI>ifferent TidalRe~es 

Cruise #1: Dissolved Copper vs. Salinity under Different Tidal Regimes 

Cruise· #1: Particulate Copper vs. Salinity, under Different Tidal Regi~es 
Cruise #1: Dissolved Nickel vs. Salinity under Different TidalRtgimes 

Cruise #1: Particulate Nickel vs. Salinity under DiffereIit Tidal R~gimes. 

Cruise #1: Dissolved Lead vs. Salinity under Different Tidal Regimes 

Cruise #1: Particulate Lead vs. Salinity under Different Tidal Regimes 

Cruise #1: Dissolved Iron vs. Salinity under Different TidalRe~mes 

Cruise #1: Particulate Iron vs. Salinity under Diffetent Tidal Regimes 

Cruise #1: Dissolved Manganese vs. Salinity under Different Tidal Re~es 
Cruise #1: Particulate Manganese vs. Salinity undetDifferent tidal Regimes 

Cruise #1: Particulate Aluminum vs. Salinity under Different Tidal Regimes 
'. . '-'," -- .. , 
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43.05 

43.04 

Cruise 1 
Water column sampling locations in the 

vicinity of Seavey Island 

70.45 70.44 70.43 

• = Sewage treatment plant 
• = Sampling location 

Kittery 

Portsmouth 
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APPENDIX A 

Particulate concentrations of Cd, Cu, Ni, and Pb ipa set of samples collected 
from a dosing experiment conducted by Science· Applications Ihtemational 
Corporation (SAIC). 

Seawater samples werecoUected from dQsing tanks niaintained by 
SAIC personnel, anc:l they were broughtback to our laboratory for trace 
metal analysis. Subsequent to their colle,etion,palticlliate metal samples 
were prepared and analyzed as describe4 in pur Standard Operating 
Procedures (attached). The particulate concentrations of Cd, Cu, Ni, and Pb 
found for each of the dosing tanks sampled are reported in the table that .. 
follows. Particulate Pbdata we~e provided t(,) SAIC, for incorporation into a 
report submitted to NCCOSC.(Nacci et al., 1994). 

References: 

Nacci, D., S. Cayula, G. Tracey, T. Gleason, J. Serbst,'and W.}vlunns, Jr., 
1994. Title: An assessmeQ,t of exposure response data from the estuarine 
ecological risk assessment case study for Portsmouth Naval Shipyard. 
Prepared for: Naval Command, Control and Ocean Surveillance Center 
(NCCOSC), Research, Development, Test and Evaluation Division, San 
Diego, CA 92152.ContractNo. N66001-94-M-108J 
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Appendix A. Table 1. Particulate Cd, Cu, Ni, and Pb concentrations in samples from a dosing experiment conducted 
by SAIO, Inc. 

-"-

- Sample , . , 

Elutriate Sample Sample Salinity, Particu,late 
Sample No. Dese. T'ype 0/00 Weight, mg 

, 

113159 Header elutriate 31.4 0 
113161 T3 elutriate 31.4 .6.431 
113162 T4 elutriate 31.4 6.74 
113163 T19 elutriate 31.4 4.49' 
113165 T6 elutriate 31.4 '4.39 
113166 T29 elutriate 31.4 

., 

7.5,9 -
113167 T13 elOtriate 31.4. 4.39 
113168 T18 ' elutri.ate 31.4. 4.03 
113169 T12 elutriate 31.4 5.32 
113170 T31 elutriate 31.4 ·6.75, 

BD refers to Below Detection 
NA refers to Not analyzed 

~ r--: i >1 (~'-~i r " -:--: ~ 
'----~--•. --l 

~ 
1---'·, 
~' ~ 

" 

RinSe Particulate 
Adjusted Gonce'ntration "~ 

Volume, ml mg/L: ug:/g 
, -

357.2 0.00 " BD 
234.3 27.45 :0.34 
214.9 3t.37 0.46 
217:8 ' ' "'20.62 '0.16 

,241.3 18.20 '0.13 
221.1 34.33 , 0.11 
216.9 ,,20.24 1.16 
232.0 .,1'7.37 1.15 
215.0 24.75 0.27 
233] '" 28.88 0.11 

~' 
r.--~~; '--1 
~ 

ir---'j 

I 
.... 

.PCU PN PFb 
ug/g ug/g ug/g 

BD BD BD 
88.3 33.5 13161 
8.7.7 37.1 13287 

. 95.2 37.4 11426 
77.5 38.9 281 

NA 33.0 304 
85.3 38.3 139 
94.1 39.2 95 

- 82.2 35.0 17769 
75.5 33.9 16259 

'.' 

1 J :~ 
'~ l'- ) 

,--~, 

'-------' r--J 
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APPENDIXB 

Marine Tissue and Sediment Trace Metal Method Detection Limits by 
Instrumental Neutron Activation 

, I 

Mussel samples that were deployed in studies of metal uptake at locations 
within the Piscataqua RivefEstuary weteanalyzed by iIlstnllnental neutron 
activation analysis. Samples were prepared and analyzed following the 
methods detailed in our SOP (Appendix A). A M~thod Detection, Limit 
Study was performed for both marine tissue and sediment samples llSing 
neutron activation, and the results are presented in Table 1\ Appendix X). 

For samples analyzed by: the. neutron activation technique, it should be" 
noted at the outset that the "short activation" technique did not work .. ··~ 
because of the high salt content associated witf:1 the mussel tissue. S9diuln 
and chloride were present to such an extent"thateven with a very short 
activation scheme, the samples were literally too h()t to handle safely. 
Thus, the short activation elements are not reported for the deployed 
mussel tissue samples (Table 2, Appendix X). ,Concentrations,Of metal 
reported for mussel tissue '(Table 2) are for longer'liv,ed isotopes, which 
were counted after a sufficient cool downtime. . 



Appendix B. Table 1. Trace element method detection limits for tissues~nd sediments analyzed by instrumental neutron activation 

Aluminum Manganese Vanadillm Copper . Cadmium 
NIST Oyster Tissue 15668 ug/g ugLg ug/g ugljt '.; ug/g 

1566a-l 194 12.6 5.2 61 3.5' 
1566a-2 196 10.8 .. '4.8 56 3.3 
1566a-3 198 13.1 .5.1~ 74 4.7 
1566a-4 195 11.9 5.3 73 4.4 
1566a-5 187 15.8 5.1 59 4.2 
1566a-6 212 11.3 5.2 74 3.4 
1566a-7 184 11.5 '5.0 69 :4.2 
1566a-8 225 13.2 5.9 '80 3.3 
1566a-9 198 16.1 5.3 60 . 3.2: 

Observed Average, ug/g 199 12.9 5.2 67 3.8 
Observed Std Dev 13 1.9 ;0,.3 8; 0.6 

NIST Certified 15668 Avg. 202.5 12.3 4.68 6,6.3 4 .. 15 
NIST 15668 StdDev 12.5 1.5 '. 0.15 4.3 0.38 

'. 

% Recovery of 15668 98 105 :1:11 102 . 92. 
.. ~ 

Tissue MOL 36 5.5 0.9 26 1.:7 
Tissue Loa 126 19.0 .," 3.0 85 "5;7 

. -

Page 1 

~--~ ~ r--'~::': j l' :'] [-~-I .~ I~-"-" 
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r--"-'-'--~I 

,-.. -~, ~ 

Arsenic 
uglg 

16.0 
14.1 
15.5 
14;.2 
19.2 

·.13.3 
16.5 
16.6 
~·1.4 

1'5;·2 
2.3 

14.0 
1.2 

109 

6,5 . 
22.5 

I '~I 
I~ 

,Iron 
ugig . 

5t6 
530 

489 
,546 
.512 
514 

.·517 
.546 

. H8 
.• ' 19 

'539 
1'5 

, 

96 
' . 

57 
. 190 

.. ', 
., 

-----: I 

Chromium Cobalt Zinc 
og/g ug/g ug/g 

1.1 0.52 799 
1.0 0.53 791 

1.1 0.54 749 
1.3 0.58 788 
0.9 0.47 755 
1.1 0.56 778 
1.2 0.53 745 
1.2 0.53 785 
1.1 0.53 774 

- 0.1 0.03 21 
, 

1.43 0.57 830 
0.46 0.11 57 

77 93 93 
-

0.4 0.10 63 
1.21- 0.32 .. 210 
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Appendix B. Table 1. Trace element method detection limits for tissues and sediments analyzed by instrumental neutron activation 

.' Aluminum. M8rlQan8Se Vanadium Copper Cadmium
c 

Arsenic Iron.' Chromium Cobalt Zinc 
c NI.ST ~ster Tis$ue1566a ug/g .. .ug/g ugLg , ug/g ug/g uglg uglg ug/g uglg ug/g 

.,.-
., . 

" . '. 
CRC$edi~ME5S-1 

.. 

ME5S-1-1 43300 497 73 IDc EDc 10.70 31800 66 12.3 214 
ME5S-1-2 47800 ·495 67 ID ED 10.20 31500 76 12.2 201 ... 
ME5S-1-3 46500 515 .' .' 74 ED ED 11 :00 30'200 63 11.7 198 
MESS-~~ 45600. 488 ., 65 ID 'ED 11.70 .31000 . 61 11.9 191 
'MESS-1-5 47300 509- 71 ED ID .. , 10.90 31400 71 11.8 189 
ME8S'1-6 54900 576 78., c· ID ED 9.40 29800 73 11.6 199 
ME~1-7 45900 488 . 66 ED ED 11.40 33500 84 12.8 2021 
MESS-Hl 51300 543 66 ED .. 

I 

.. ,.' . I 

.,- Observed Average, uglg ·47329 510 71 ED '. ED . 10 .. 76 31314 72 12.0 199 
Observ8d Std Ow - 3640.··· 3t 5 ID ED 0.77 1203 7 0.4 8 

-"-

. CRC Certified ME5S-1 Avg. 58000 ':' 513 72.4 25 .. 1 0.59 10.6 ·31000 71 I. . 10.8 191 
.,' CRC ME5S-1 SId Ow 25 5:.3 3.8 0.10 1;2 11 1.9 17 

.. 
.. . . 

% Recover¥ of MESS-1 82 
.... 

99 97 c . 101 101 1,01 112 104 
. ' ,. / _. 

Sediment MOL 10.912 ':' .... 93 14 2.41 .3782· 22 1.3 26 
Sediment loa 36399 309 48 7.68 12034 70 4.2 82 

..... , .: 
i 

_. 

Note BD Refers to Below Detection .' 
-. 

1 "._-
~ 

_. 

,,~ <' 
' .. ,/ 

... -( 

Page 2 

~. " 

.~ ~- -I 



,-----------~----~--~~~~--------------~--~--~~~------------~ 

Appendix B. Table 2. Metal concentrations of tissue samples collected from the Piscataqua River Estuary 

-, 
Ratio As, ua/a Cd, uala Fe, ug/g Cr, ug/g Zn, ug/g Se, ug/g 

Samplel:ocation Sample 10 DrylWet Wt. rrry Wt. Dry Wt. Dry Wt. Diy Wt. Dry Wt. Dry Wt. 

Pepperel Cove 1 113050 0.081 13.8 80 574 2.6 90 1.6 
Pepperel Cove 2 113051 0.066 17.0 80 664 2.7 97 1.8 
Pepperel,Co,ve.,3 ,113052 0.072 21.7 80 538 3.4 97 1.8 
Pepperel Cove 4, 113053 ,0.064 17.7 BD '. , 440 1.2 60 1.2 
Back Channel 1 113054 0.094 25.0 80 ., 590 2.7 94 1.5 
Back Channel 2 11.3055 0.097 22.7 80 477 1.9 79 1.7 
Back Channel 3 113056 0.104 22.3 ' 80 414 2.2 95 1.7 
Clark Outer 1 ,,113057 0.086 33;4 80 462 2.2 85 1.5 
Clark Outer 2 113058 0.088 22;,9 80 407, 1.9 61 1.2 
ClarkOLJter 3 

, 

113059 0.092 23.5 BD 445, 2.7 107 .', 1.6 
" 

'.' 

Clark Outer 4 113060 0.1 0.2~ 16.0 eo 619 3;0, 92 1.6 
Clark Middle 1 113061 0.087 27:a 80 ' 652 2.2 80 1.4 
Clark Middle 2 118062 0.082 25.3 ao .- 603 2.7 86 1.5 
Clark,Middle 3 113063 0:105 22.0 80 515 ··,3.3 80 1.4 
ClarkM,iddle 1 113064 ': 0.099 41.0 80 565 2.3 97 1.4 
Clark 'Inner 1 ' ,,1130.65 . 0.092 1770.0 1780 621 3.:1 104 '" 1.4 
ClarkJnner 2 113066 0.095 1670.0 " 1640 519 .2.5 92 1.7 
Clark Inner :3 113067 0.096 51 .. 5 80 494 , 2,.0 85 1.3 
Clark Day 0 shucked 113068 

" 

0.12.9 80 80 478 2.3 93 1.3 
Brave 'a(>at Day'O shucked 113069 0.115 25,.5 80 536, '. 

2,.1 69 1.2 
Clark Day o whole 113070 0.096 16.2 ,,80 713 ,2.2 104 1.4 
Brave Boat Day ()' whole (Rep 1) 113071 0.077 30.9 BD ,1260 3.2 47 0.9 
Brave BOat Day OwholefRep 2), 113071 0':075 34.1 :80 61,1 2.8 82 1.6 
Brave BoatDay o whole (Rep 3) 11307t 

" 

0:075 35.9 ao 492 2.9 82 , 1.6 

i I ' r~"; 
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