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TRACE LEVEL INORGANIC ANALYSIS OF MARINE AND
ESTUARINE SAMPLES '

Mr. Doug Cullen! 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 Al, 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 Seavey 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. : :

lPresent address Microinorganics, Inc., 16 Reactor Road, Narragansett,
02882-1197. :
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" The pnmary purpose of thls study was to measure trace metal levels in.

waters surroundmg Seavey Island in‘an effort to detect the presence, of metal y
releases to estuarine waters reésulting from routine operations.at the -
Portsmouth Navy Shipyard. Though this'may appear as.a stralghtforward
task, it is compllcated by the introduction of sewage. ‘effluents into the
estuary from sewage tréatment plants located in: Klttery, Maine;and. - .-
Portsmouth, New Hampshlre ‘both plants are located in.close: proxumty to. :
the Shipyard.” The Kittery Sewage TreatmentPlantis:-located: ‘upstream and -

- to the west of Seavey Island while the Portsmouth Plant is: located just.to. the ~

south of the Shlpyard (Flgure 1). The relatively urbanized area surroundmg
the Shlpyard can also be considered-as:potentially: 1mpactmg the = .
concentrations of metal in the estuary from: non-pomt ‘sources such as urban
runoff. Thus the process of separating and assessing the impact of metal

‘mputs from a vanety of sources 1s not a s1mple as 1t may appear

Since the m1d-70's advances have been made in the study of trace metals m
seawater due to the development of ultraclean techniques. coupled with the
introduction of a variety of commercially available plastic.products. The use
acid-cleaned Teflon®; polycarbonate, polysulfone and polyethylene
products provide the raw starting materials to‘collect; store and prepare
seawater samples under trace-metal clean conditions. Add)tlonally, ultra-
pure acids (commercxally available or laboratory produced using quartz
stills) and laminar flow ¢lean‘benches:are. now considered standard -
equlpment for preparing seawater samples. -For laboratories that are.
practiced in ‘trace metal analysis of seawater, there is always a concen for
‘metal contamination; and only meticulous attention to detail canprevent or -
minimize the introduction of metal contaminants to a sample. -

: . Methods,and 'Materials:-';:-.y;\ RN AT

The methods used to collect prepare and analyze seawater and seep
samples for trace metals are detailed in our Standard Operating Procedures:

(Appendix A). A brief overview of our operating procedures forthe .

collectlon and processmg of: trace metal samples is presented below.

For the three samplmg cruises of the Plscataqua Rlver Estuary and .
Portsmouth Harbor, a Teflon®-coated Niskin sampler strung on Spectron®

- line was used collect water samples We also used a nylon/polyproylene



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 acid-cleaned prior to use. Once a water sample was collected,

the Niskin sampler was brought onboard, and:the sample was dlspensed into.

an acid-cleaned polyethylene bottle.: Each sample collected was. .. -
immediately- brought below deck and filtered through an acrd—cleaned pre-
tared 0.4 jim pore size, 47 mm:diametet, Nuclepore® membrane filte
Nalgene® polysulfone filtration units:: The silicone gaskets that came w1th
these filtration units were teplaced with Teflon® o-rings. ‘All shlpboard
filtering opérations:were carried out in a laminar flow- clean bench. ,
Subsequent to filtering'a seawater sample, the: filtrate was. dlspensed mto an :
acid-cleaned polyethylene container-and acidified to PH 2, using Ultrex®
HCI (J.T. Baker).  The shlpboard operations and matenals descri ]
are very similar to the seawater preparations described by Schiller [
(1991), for the study of trace metal dlstnbutlons in the Mlssrss1pp1 Rrver

We employ the ammonium pyrollldme dlthlocarbamate-cobalt chlonde ,
(APDC-CoCly) techmque to preconcentrate our dissolved samples prior to
metal analysis using the procedures detailed by Bender and Gagner (1976)
In this procedure;2 mlof: spec1ally prepared CoCl, solution is added toa .
250 ml seawater sample, whichiis followed by the addition of a specrally

prepared 2% APDC solution. The precipitate is allowed to form for. about a

half hour before it is collected by filtration on an-acid-cleaned 0.4 pm. pore.
size; 25 mm diameter, Nuclepore® membrane. filter: The p
membrane is:then placed in an-acid cleaned poly-vral and acidifie
of IN HNOj that was prepared from concentrated Ultrex® HNO3 (J. T
Baker) and Milli-Q deionized water (Mllhpore Corporation). . The effectlve
preconcentration factor using this proceduire is 50 (i. ., 250.ml seawater. 1nto
5 ml 1'N -HNO3). -The recovery of Cd; Cu, Ni; and Pb usmg thls techmque 1s
on the order of 90% or greater for each: element.. Soiiod mefs e g

- In terms of specral reagent preparations, both the CoCly and APDC
solutions are "cleaned" prior to use. The APDC solution is cleaned by
successive rinses with methyl iso-butyl ketone, and CoCl, is cleaned by
passmg the SOlllthl'l through an anion exchange resm (Appendrx A)

For partlculate metal determmatlons pre-tared membranes used to collect
particulate materials from seawater, were dried, re-weighed for: partlculate '
weight, and acidified with 4 ml of 2N HNO3 that was, prepared from ...
concentrated Ultrex HNO 3 and M1111 Q delomzed water (Appendrx A)

lter using .

o




As part of our analytlcal effort a Method Detectlon Lumt (MDL) study was
performed for dissolved-and particulate metals analyzed for this project. For
the dissolved metal MDL, NASS-4, an open ocean seawater Standard
Reference Material (SRM), available through the Natlonal Research
Council, Canada, was used to establish the MDL of preconcentration and
direct injection techniques: Dissolved metal concentrations of Cd, Cu, Ni,
Pb, Fe, and Mn, observed in unspiked and spiked aliquots of NASS 4,are
reported in Table 1, along: with the MDL and Limit.of Quantlﬁcatron (LOQ)
for each element:’ Cd, Cu, Ni; and Pb were Preconcentrated pnor to analysrs"‘
using the' APDC-CoCly-coprecipitation technique described in our Standard -
Operating Procedures. (Appendlx A) Fe, and Mn were measured by Dlrect
InJectlonGFAAS ! B B e b ot et e Lt

SRM MESS 1 -amarine sedunent reference materlal also avallable through
the National Research Council, Canada, was used to. perform the particulate
MDL. Since there is no standard reference material for partlculate metal
0.231 g of- MESS-1 was weighed and added to 500 ml of 2N HNO3 e
sediment was allowed to react with 2N HNO3 for. thirty days, and fo.,‘;,owm
this period the acid was filtered through an acid cleaned 0.4 pm Nuclepore®
membrane to temove sediment. The filtered sediment extract served as: the
surrogate standard material, and was used as our Laboratory Control Sa 1ple
(LCS) in each particulate batch of samples. The operationally defined ™
partrculate metal concentrations of Cd, Cu, Ni, Pb, Fe, Mn, and Al, observed
in unspiked and spiked aliquots of -our partlculate LCS -are reported m Table
2, along with the MDL and LOQ for each element. :

The batch composition of preconcentrated seawater. samples mcluded
1, Milli-Q water sample as a blank S
1, NASS-4 SRM, unspiked
1, NASS-4 SRM, sprked
15, Seawater samples. -~ ,
-1, :duplicate seawater sample 5
- 1, spiked.seawater sample. -



- The batch composition of Direct Injection metals (Fe, Mn) differed sh'ghtly :
- from preconcentrated elements and the batch composmon of direct mjectlon
metals included: T :
' 1, NASS-4 SRM, unsprked (as blank check samples)
1, NASS-4 SRM, splked = L
, 15 Seawater samples

A total of elght dissolved metal batches was analyzed and the batch data for_
each preconcentrated and direct injection'metal is prevrded in Appendlx B.

In all instances, batch check samples fell within + 15% ‘of the expected -
value, and regression analysis of standard curves had R2 values of 0.995 or .
greater “The Milli-Q blank metal concentration measured in each batch of
preconcentrated samples i§ summarized in Table 3. Also summarizedin .
Table 3, are the concentrations of Fe, and Mn, observed using NASS+4 SRM
as the blank in the direct injection technique. Duplicate analysis of seawater
samples analyzed with each batch of preconcentrated samples are reported in
Table 4, along with the Relative Percent Difference of duplicate : - ﬁ
measurements. A summary of the percent recovery of metal: splkes added to
dissolved seawater and NASS-4 SRM: samples for each batch of samples is
presented in Tables 5, and 6, respectlvely : e .

' The batch compos1tlon of pamculate samples measured for Cd Cu, N1 and
Pbincluded: T e DT T
1, procedural blank ,
1, LCS (MESS-1), unspiked
1, LCS'(MESS-1), spiked -
15, particulate samples. -

The batch composrtlon of partlculate samples measured for Al, Fe.and Mn,
by ICP/AES included: t

1,2N HNO; bliank

1, LCS (MESS-1), 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 LCS are compared to the
certified metal concentrations in MESS-1. A summary of percent recovery
of metal spikes added to the particulate LCS is provided in Table 9.




| Resultsand Discussion

A 11stmg of vanable names used to descnbe the data a bnef descnptxon of

each varlable and data ﬂags for water column and seep data sheets for

Crunse I

Dtssolved and partzculate fractlons Relatzonshtps to salmtty

DlSSOlVCd and partlculate trace metal concentratrons of water samples :
collected on September 14, and 15, 1993, i. e., during the first cruise of the"

Lower Plscataqua River Estuary are given in Table 11, Watercolumn == -
sampling station locations for Cruise I, are shown in Figure 1. A total of 21

stations were occupied during Cruise I, in the vicinity of Seavey Island. The
salinity of water samples collected during Cruise I, ranged from about 31.3"*
0/00 to 31.8 0/00, and partrculate concentrations ranged roughly from 1to'3""
mg/L (Table 11). In general’ terms, partlculate concentratlons decreased wrth

increasing salmlty (Flgure 2)

To estabhsh the general trénds in dlssolved and partlculate metal
distributions within the lower portion of the Piscataqua River and -
Portsmouth Harbor, the metal data from Cruise I'were plotted agamst ,
salinity in x-y scatterplots. In the first set of graphs (Figures 3 through 9)
both dissolved and particulate metal are plotted versus salinity on the same
scale, after converting the particulate data from ug/g to ug/L. Plots of this
nature reveal the relative i importance of one metal phase to the other, and
they can be used to show the metal to salmlty relatlonshlp | :

Dissolved and partlculate Cd, Cu, N1 Pb, Fe, and Mn, concentratrons from ‘
Cruise 1, are plotted versus salinity in Figures 3, 4,5,6,7,8, respectlvely
The relatronshlp between particulate Al concentrations and salinity is
depicted in Figure 9. Dissolved Cd concentrations were of the order of
0.027 parts per billion (ppb) over the salinity range sampled, and the
dissolved Cd concentrations showed little trend with salinity (Figure 3).

‘Dissolved Cd concentrations were everywhere greater than the

correspondmg partlculate concentratlons

Dissolved and partlculate Cu concentrations dxsplayed inverse relatlonshlps
with salinity (Figure 4) with dissolved concentrations showing a stronger



relationship to sahmty (R2=0.94) than partlculate copper did (R2=0.67,

~ Figure 4). Dissolved Cu concentrations ranged from about 0.2 to 0.4 ppb,
while particulate concentrations were below 0.1 ppb. The linear relatlonshlp
between dissolved copper and sahmty suggests that the simple r mlxmg of
less saline river water with more saline water is responsible for the E

“distribution of copper within this region of the estuary. Higher copper
concentrations in the less saline water to.the west of Seavey Island mdlcate
that the source or sources of copper to the estuary are upstream of the o
shipyard. .

Dissolved and partlculate Ni concentrations displayed distribution pattems
similar to those of copper (Flgure 3). D1ssolved mckel concentratlons

found in the lower salm1ty waters sampled and each component showed
general trends of decreasmg concentration: w1th mcreasmg salmlty

For dlssolved and part1culate Pb an mverse relatlonshlp w1th salmlty was
also noted for each component, (Flgure 6) All dlssolved Pb concentrations

measured from Cruise I, were below the MDL of 0.033 ppb reported for thns ‘ |

study (Table 1). However, there appeared to be a relatlonshlp between our
dissolved Pb measurements and salinity (R2=0.69, Figure 6), with - ‘

~ concentrations ranging from 0.007 to-0.020 ppb. .Particulate Pb
concentrations were: everywhere greater than the. dlssolved component w1th
particulate concentrations ranging from roughly 0.04 t10.0.18 ppb.. As with
the other elements, the less salme waters sampled dlsplayed the h1ghest .
metal concentratlons » . ,

The dlstnbutlon of Fe showed a sumlar pattern to that observed for Pb m
that particulate Fe concentrations exceeded dissolved concentrations
throughout the study area.(Figure 7). Particulate Fe levels ranged from -
about 25 to. 100 ppb, whereas dissolved Fe concentrations were on the order
of a few parts per billion. A simple regression of partlculate Fe
concentration versus salinity revealed a, falrly strong relatlonshlp (R2=0. 70
Figure 7); which indicates. m1x1ng as an important process controllmg the
dlstnbutlon of t1ns element in this portlon of the estuary. -

Dlssolved and partlculate Mn concentratlons are plotted versus sallnlty in
Figure 8. Dissolved Mn, ranging in concentration from 2 to 6 ppb, d1splayed
a stronger relatlonshlp with salinity (R2=0.96, Figure 8) than did the

- particulate concentrations of Mn (R2=0.52, Figure 8). Again, the. ,

' concentratlons of the dlssolved and the particulate components were hlgher ‘

J
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in lower sallmty water, although thlS was more evident for the dissolved
metal ‘ , , S ) o ,

Partlculate Al concentratlons are shown plotted versus sahmty in Flgure 9,
and similar to most other elements Al exhibited a fairly strong metal/sahmty
relatronshlp in this area of the estuary (RZ-O 70)

Relatwnshlps of Metal Concentratlons to Tzdal Cycles

Inan effort to determme vanatlons in metal concentratlon in waters i
surrounding Seavey Island dunng different tidal regimes, dissolved and
particulate metal concentrations were plotted versus sahmty that were.
collected at various stages of the tidal cycle (Figures 10a, b for Cd, 11a,
for-Cu, 12a, b, for Ni, 13a; b, for Pb, 14a, b for Fe, 15a, b, for Mn, and 16 for
Al). For these plots, the:tidal cycle was divided into four reglmes that
corresponded to ebb, rising, flood, and falling tides. The purpose in plottmg
the data in this manner was to assess whether the variability in metal
distributions around Seavey Island might be attributed to routine Navy .
operations on the island. - An interesting aspect of these plots for both .
dissolved and partlculate concentrations for each metal was that during the's
tidal extremes, i: e., flood and ebb; different metal-salmlty relationships were
evident in the. study area. During de tide, the salinity of waters was lower in
the sample region, and correspondingly higher metal concentrations
occurred. During flood tide, salinities were higher and metal concentratlons
lower, as seawater from the Gulf of Maine poured into the estuary.’ Higher:
metal concentrations during ebb tide, and lower metal concentratlons durmg
flood t1de ‘were common to all metals measured. : r

. Crulse II

Dzssolved and partzculate fracttons Relatzonsths 10 salmlty

- D1ssolved and partlculate trace metal concentratlons of water samples

collected on October 19; and 20, 1993, during the second cruise of the
Piscataqua River Estuary and Portsmouth Harbor are given in Table 12.
Water column sampling station locations for Cruise II, are shown i in Flgures
17 and 18. A total of 26 stations. were occupied during Cruise II, 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 identify the source or sources of metal to the lower

estuary. Salinities of water samples collected during Cruise II, ranged from
26.9 o/oo to 31.9.0/00, thus a broader range of metal salinity relationships
could be exarmned In general the partrculate concentration’ ranges ,



observed durmg Cruxse IT were comparable to those observed dunng Cruxse
I, with concentrations ranging from about 1 to 3.5 mg/L (Table 12), and as
was the case for the first cruise, the partlculate concentratlons generally
decreased with increasing sahmty (Flgure 19) -

As with Cruise I, estuarine dlstnbutxons of drssolved and partlculate metal
within the Piscataqua River and Portsmouth Harbor were examined by -
plotting metal data from Cruise II, versus salinity for all stations sampled
(Figures 20 through 26). For these plots both dissolved and particulate metal
are plotted Versus salmlty on the same scale after transformmg partlculate ‘
datafromug/g(TablelZ) toug/L = e e -

Dissolved and particulate Cd Cu Nl Pb Fe and Mn concentratxons from
Cruise 11, are plotted versus salinity in Flgures 20, 21,22, 23, 24, and 25,
respecnvely, and particulate Al concentrations versus salinity are shown i in
Figure 26. Dissolved Cd concentrations ranged from a low of 0.024 ppb, in'
the Plscataqua River, to 0.031 ppb, in Portsmouth Harbor (Table 12, Figure
20). The range-of concentrations found for dissolved and particulate Cd
during Cruise II were esséntially the same as those for the Cruise I water .
column samples. Over the' salinity- range sampled; dissolved and particulate
Cd showed little variation with respect to salinity, with R2 values of 0.10, for
dlssolved concentratlons and O 08 for partxculate concentratlons (Flgure
20) : , . stk T .

Drssolved Cu concentrations dlsplayed an inverse: relatlonshrp w1th salmlty
~ in higher salinity waters of Portsmouth Harbor (salinities greater than 31 .
o/oo, Figure 21). Dissolved Cu concentrations were more variable and
seemingly not related to salinity in waters at salinities less than about:30.4
o/oo (Figure 21). Overall, Cruise II dissolved copper levels ranged from 0. 2
to 0.4 ppb. Particulate Cu concentration were everywhere less than the
dissolved component, with concentrations ranging from roughly 0.03 to
0.120 ug/L (Figure 22). Particulate copper concentrations generally - -
decreased from less saline to more saline' wasters, although greater ,
variability in | particulate concentrations were evident in Portsmouth Harbor
(salinities greater than 31 0/00, Figure 21). Similar to Cruise 1, Cruise Il -
copper concentrations were generally hrgher in water samples collected to
the west of Seavey Island S RS

D1ssolved and parttculate N1 concentratlons dtsplayed dlsmbutlons sunllar to
those of copper (Figure 22), with dissolved nickel concentrations ranging
from 0.22 to about 0.40 ppb, and particulate levels ranging from about 0.02
to 0.08 ppb: Dissolved Ni-concentrations were inversely related to-salinity
in higher salinity waters of Portsmouth Harbor (salinities greater than 31



o/oo, Figure 22). In less saline waters dissolved nickel concentratrons were
more vanable (sahmtles less than 31 o/oo, Flgure 22), espemally in the -
of 0. 12 ppb Dlssolved mckel concentratxons in. this sallmty reglon vaned
from 0.22 to 0.34 ppb; the lower concentrations were collected from the '
Plscataqua River at Station 26 (Flgure 18), whereas the hrgher L
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 vanablhty observed in this region of the estuary. Particulate
nickel showed greater variations in concentration in the lower portion of the
estuary, but dlfferences were on the order of about 0.04 ppb (Flgure 22).

All dlssolved Pb concentratlons measured from Crulse II ‘were below the ‘
MDL of 0.033 ppb, reported for this study (Table 1). For water samples N
collected in the higher salinity region of Portsmouth Harbor, there appeared
to be an inverse relationship between dissolved Pb and salinity, otherwise
dissolved Pb showed no relatlonshlp with salinity (Figure 23). Particulate
Pb concentrations were. greater than.the correspondmg dlssolved component

throughout the estuary, with concentrations ranging from about 0.04 t0 0. 20

ppb (Figure 23). In Portsmouth Harbor, the highest concentrations of

particulate Pb were associated with samples collected near the U.S. Rte. 1
Lift Bridge (Stations 11,.and 23, Table 12), and at the mouth of Spruce

Creek just to the east of Seavey Island (Station 18, Table 12)

The d1str1butron of Fe showed a pattem sumlar to that observed for Pb,i.e.,
particulate Fe concentrations exceeded dissolved concentrations throughout
the study area, and elevated particulate Fe levels were associated with the

- U.S:Rte. 1 Lift Bridge site and.the mouth of Spruce Creek (Table 12).

Particulate Fe levels ranged from about 25 to 130 ppb, whereas dissolved Fe
concentrations ranged from about 1 to 10 ppb (Table 12, Figure 24). A

- simple regression of particulate Fe concentration versus salinity revealed a

fairly strong relatlonshlp (R2=0.77, Figure 24), but there ‘were suggestions of
contributions of particulate Fe from sources other than the Prscataqua River.
Regression analysrs of dissolved Fe to salmlty revealed a somewhat stronger
metal-salinity relatlonshlp, w1th an R2-O 85 (Flgure 24), ”

Dissolved and partlculate Mn concentratlons are plotted versus salinity in
Figure 25. Dissolved Mn, ranging in concentration from 2 to 12 ppb,
displayed a stronger relationship with salinity (R2=0.89, Flgure 25) than did
particulate Mn (R2=0.29, Figure 25). Concentrations of each component.
were higher in lower salinity water, though th1s was more pronounced for
dissolved Mn. - | , ,

10



Particulate Al concentrations are shown plotted versus salinity in Figure 26,
and similar to particulate Fe and Pb, the particulate Al concentrations at the
mouth of Spruce Creek samphng site (Statlon 18) were the highest in'the -
Portsmouth Harbor region study region. Particulate Al concentrations
ranged from about 25 to 100 ppb, and a fairly strong metal-salinity
relanonshlp was evxdent over the sahmty range sampled (R2—O 15, Flgure
26). ; , o ~

Relatzonsths of Metal Concentratzons to Tzdal Cycles

For Cruise 1I, metal concentrations of seawater samples collected from s1tes
adjacent to Seavey Island were plotted versus salinity during different tidal
reglmes The tidal cycle was divided into four regimes correspondlng to
ebb, rising, flood, and falling tides.and the data are ‘presented in Figures 27a,
b for Cd, 28a, b, for Cu, 29a, b for Ni,30a,b, for Pb, 31a, b for Fe, 32a, b,
for Mn, and 33, for Al. The purpose in plotting the data in this manner was
to assess whether the var1ab1hty in metal distributions around Seavey Island
mrght be attnbuted to routme Navy operatlons on the 1s1and or other sources
in the samplmg area - : : :

Crulse II dlSSOlVCd Cd concentratlons in samples from the lower estuary
showed little vanatxon during different 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 collected from the US Rte. 1 Lift Bridge (Statlon 11)and the Head
of the back channel at Seavey Island (Station 13), i. e., two stations in -
proximity to the Klttery Sewage ‘Treatment Plant. Durmg slack ebb tide,
slight elevations in dissolved copper levels were noted for a sample collected
in the vicinty of the seep sites (Figure X), at the Outer Back Channel site -
(Station 19, Figure 17), and for the surface water sample collected at the
»Inner Clarks Cove site (Statlon 20, Flgure 17; Figure 28a). For-each s1te the
dissolved Cu concentrations during slack ebb were higher than those =

; observed durmg slack flood stage, by about 0.030 ppb. Particulate copper
concentrations at ebb tide also were higher in samples collected at the Outer
Back Channel, the mouth of Spruce Creek, and Inner Clarks Cove sites

‘ (Statrons19 18, and 20 respectlvely, Flgure 17) (Flgure 28b)

Dissolved nickel concentratlons durmg slack ebb tide were elevated relattve
to those in samples collected in the vicinty of the seep sites during other tidal
regimes (Figure X) at the Outer Back 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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Partlculate mckel corncentrations in the lower estuary varied consxderably
over the tidal cycle (Figure 29b). During the falling tide, the highest
particulate Ni levels observed were collected from the US Rte 1 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 concentrations observed in the lower estuary (Flgure .
29b) (Statlons 5 and 6 respectrvely, Flgure 17) : g ,

Slrmlar to dlstnbutlons found for copper and mokel dlssolved lead
concentrations at ebb tide were higher for samples collected at the Outer
Back Channel and the mouth of Spruce Creek sites than at any other point
during the tidal cycle (Stations19, 18, and respectlvely, Figure 17) (Figure
30a). Elévated particulate lead concentrations also were found for the Outer
Back Channel and mouth of Spruce Creek sites during slack ebb tide (Figure
30b). During the falling tide, the highest particulate Pb levels observed were

_collected from the 'US Rte'1 Lift Bridge'and the Head of Back Channel sites
'(Statlons ll and 13 Flgure 17) (F1gure 30b) e S T e

 As with other metals, drssolved and partlculate Fe were elevated at the Outer
~ Back Channel and mouth of Spruce Creek sites during ebb tide (Figure:31a,

b) and during falling tide at the US Rte:1 Lift Bridge and the Head of Back
Channel sites (Figure 31b). Unlike the other metals, dissolved and -
particulate Mn concentrations d1splayed no concentration dtfferences at
stations sampled over the tidal regimes in the lower estuary (Figures 32a, b).
Particulate Al levels were higher at the mouth of Spruce Cre¢k dunng ebb
tlde than for any other samples collected in’ the v1c1n1ty (Flgure 33)

é

C is

Dlss'olved'and’parti‘culate“tr’acie metal concentrations of water samples. -
collected on November 16, arid 17, 1993, during the third cruise of the
Piscataqua River Estuary and Portsmouth Harbor are given in Table 13.
Water column sampling station locations for Cruise I;:are shown in Figures
34 and 35. A total of 25 stations was occupied in the Piscataqua River

‘Estuary and'waters surroundmg Seavey Island dunng ‘Cruise III. :One focus
- of- this cruise was to measure metal concentrations'in less saline waters, in an

attempt to ldentlfy the source or sources of metals to the lower estuary.
Salinities-of water samples collected during Cruise III; ranged from: 19 o/oo

- t0 32 o/oo; thus a broader range of metal salinity relatlonshlps were:

examined for this cruise than for the previous cruises. In general, the .

- particulate concentration ranges observed during Cruise T were: equlvalent

to those observed dunng Crulse I and II W1th concentratlons rangmg from

12



about'1 to'$ mg/L (Table 13).- Also the partrculate concentrations generally
decreased with i mcreasmg sahmty (Frgure 36) : :

Dzssolved and partlculate fractzons Relatlonsths to salmzty

As wrth the prevrous crurses, Crurse I estuanne dlStl’lbllthﬂS of dlssolved
‘and particulate metal within the Piscataqua River and Portsmouth Harbor,
were examined by plotting metal data versus salinity for all stations sampled
(Figures 37 through 43). For these plots, both dissolved and particulate
metal are plotted versus salinity on the same scale after transformmg the
partlculate data from ug/g (Table 13) to ug/L ;

Dlssolved and partlculate Cd Cu, N1 Pb Fe and Mn concentratlons from
‘Cruise I are plotted versus salinity in Flgures 37, 38, 39,40, 41, and 42,
respectxvely, -and particulate Al.concentrations versus salinity are shown in
Figure 43. 'Dissolved Cd concentrations ranged from about: 0. 020 to 0. 034
ppb over the salinity range sampled during Cruise ITI, and no correlation was
found for this dissolved metal and salinity (Table 13, Figure 37). The Cruise
IIT concentrations‘and distribution patterns of dissolved and. partlculate Cd
were essentially the same as those found for the two previous cruises. :
Particulate Cd concentratlons for Crulse III, were everywhere less than 0. 005

ppb (Flgure 37)

Overall d1ssolved Cu concentratlons ranged from about O 2 to 0 5 ppb and
DCu displayed a curvilinear relatronshrp with salinity within the study area
(Figure 38). Particulate Cu concentration were everywhere less than the
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 o/o0o, <31.5
0/00), (Figure 38). The lowest PCu levels found were for samples with .
salinities greater than 31.5 o/oo.-Dissolved and particulateCu - .
concentrations found: durmg this survey were on.the same order as those
found for the. two prevrous CTuises. - : L IR

: Drssolved mckel concentratrons were mversely related to salrmty (R2=0. 86
Figure 39), with concentrations ranging from about 0.25 ppb in hrgh,salmrty
waters to about:S ppb in less saline waters. Particulate Ni concentrations
'were everywhere less than the dissolved component and PNi showed less of
a relatronshlp w1th sahmty (R2=O 38 Flgure 39) : :

| Drssolved Pb concentratrons measured from Crmse III (Table 13) were at or
below the MDL of 0.033 ppb reported for this study (Table 1). However,
dlssolved Pb concentrations generally deceased from lower salinity to higher
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,Flgure 41) although the regress1on analysrs
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salinity waters (Frgure 40) Particulate Pb concentrations varied
considerably over the salinity range sampled (Figure 40), with
concentrations ranging from.0.1 ppb in the lower estuary. to about 0.4 ppb in
the Piscataqua River. Partlculate Pb concentrations were greater than the )
correspondmg dtssolved component throughout the estuary

The d1stnbutlon of Fe showed a sumlar pattem to that observed for Pb m N
that particulate Fe concentrations exceeded dissolved concentrations
throughout the study area (Figure. 41). Particulate Fe levels ranged from
about 25 to 200, Ppb, whereas dissolved Fe. concentrations ranged from about
1to030 ppb (Table 13, F1gure 41). A s1mp1e regressron of particulate Fe
concentration vs. salinity revealed a fairly strong relationship (R2=0. 92,
"biased by the single sample

salmlty revealed a srmxlarly strong metal-salmrty relatlonshlp, w1th an
R?=0.93 (Figure 41), . , , iy ,

Dissolved and particulate Mn concentrations are plotted versus salinity in

Figure 42. Dissolved Mn concentrations, from 2 to 17 ppb throughout the
study area, and DMn dxsplayed a stronger relatlonshlp with. salmlty
R2=0.99, Flgure 42) than did the PMn (R2 0.55, Figure 25),

Concentrations.of each component were htgher in lower saltnlty water,
“though thts was more pronounced for d1ssolved Mn

vPartlculate Al concentrations are shown plotted Versus sa1m1ty in Figure 43,

anda fairly strong inverse. metal-salmlty relationship was evident over the

salinity range sampled (R2=0 89) As in the case of partlculate Fe, the
particulate Al-salinity, regressron is: b1ased toward the smgle lower sahmty
sample; thus the regression should be consrdered s1mply as 1dent1fymg a
general trend (s , o - -

Relationships of Metal Concentratzons to Ttdal Cy Cles SE SRR

The metal concentratlons of seawater samples collected during Cruise III
from sites adjacent to Seavey Island were. plotted versus salinity during
different. tidal. reglmes As for the two prior crulses, the tidal cycle was
divided into four regimes corresponding to ebb, rising, ,ﬂood and fallmg
tides, and the data for Cruise Il are presented in Flgures 44a b for Cd, 45a
b, for Cu, 46a, b, for Ni, 47a b, for Pb,-48a, -F or.

for Al. Again, the purpose in plott,
whether the vanabllrty in metal distnbuttons around Seavey Island mlght be :
attributed to routine Navy operatlons on the 1sland or other sources in the
samplmg area. e




collected durlng dlfferent t1da1 reglmes from sample locatlons in the lower
estuary (Figure 442). The same general case wis noted for partrculate Cd;
with concentrations throughout the lower estuary on the order of O 001 +
- 0.001 ppb over the t1da1 cycle (Frgure 44b) WS T , {

:Drssolved Cu and Ni concentratlons srmrlarly showed 11tt1e variation over
“the tidal regimes for each metal in the lower estuary (Flgur , for Cu,”
and 46a, for Ni). During flood tide, salmltles in the region‘were higher, and
dissolved concentration: , for each element were slightly lower than those
during ebb tide conditions. Particulate Cu'and Ni, appeared to ‘be affected to
a greater extent by tidal fluctuations than the dissolved' component of each
metal Frgure 45b, for Cu, and 46b for Ni). Both particulate Cu and 'Ni
concentrations during flood tide decreased by about a factor of two to three
compared to ebb t1de condltlons

The hlghest pa rtlculate Pb level observed over the course of the lower
estuary tidal regimes was’ collecte_d from the vicinity ‘of Piérces Island on' an
outgoing tide (Station 8, Flgure' 34 and, Figure 47b). Other than for that
single sample, tidal variations for concentratlons of drssolved and partlculate
Pb displayed patterns. similar to other elements. :

Drssolved and partlculate Fe ‘Mn, and partxculate ‘Al concentrations also fell
wrthm the'g ralized pa'_j m of lower metal concentrations for each

1€ g high de, and higher metal concentrations’ during’ ebb
tide. These results suggest that the flood tide brings with it cleaner more
saline waters from thé mouth of the estuary while the ebb tide is associated

with less saline waters that have higher metal burdens (Figures 48a, b for Fe, |

Figures 49a, b, for Mn and Frgure 50 for Al)

In summanzmg the observatlons for Crulse 10, it is mterestlng to note that
the resul are very srmrlar toCrulse I ‘where 1t Was found thai metal-salmlty

evidence for elevated meta charactenstrcs at the Spruce Creek Outer Back
Channel, and Clark Cove sample sites as had been observed in Cruise 1L
The reason for this difference is probably related to the fact that Cruise ITI




regrmes, whereas these sites were sampled at ebb tide’ durmg Crulse IL
Additionally, Seep Srte 2 (Figure 51), which discharges dlrectly into the

" Outer Back Channel area of Seavey Island, was not' discharging water at the

time of our seep sampling during Cruise III. ‘The lack of seep flow, coupled
with the water column sampling at flood and rising tides may account for
differences in the metal concentratlons in the Outer Back Channel area
durmgCruxsesIIandIII U ey I R e g e

In summarrzmg the observations for Crulse II, it appears that metal
concentrations within the lower estuary are affected by several different .
sources. There appears to be a source of metal to the estuary in‘the vrcmrty
of the US Rte 1 Lift Bridge and the Head of the Seavey Island Back Channel
because these sites displayed htgher concentrations of dissolved and/or -
pamculate metals relative to other sites when sampled on an outgoing t1de
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 - ;i
during the ebb tide sampling of this site (Station 19) but not for the flood -
stage (Station 4). Spruce Creek also appears to be a source of metal to the+

lower estuary because elevated metal concentrations were observed at this -

site, especially during ebb tide (Station 18). ‘At the Spruce Creek samplmg
site, salinities were lower than those of the Seavey Island Back Channel sites
during ebb tide, so it would appear that water- dlschargmg from: Spruce
Creek has a higher metal burden than surrounding sites.: N

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

oS A S

~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 dlschargmg (Table 14).
For seep water collections, we followed the sampling conventions described
in our Standard Operating Procedures (Appendrx A).

- The character of the seeps drschargmg 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 13 o/oo to 19 o/oo over

. the course of the survey, whereas Seep Site 2 displayed more of a marine

character with salinities rangmg from about 30.7 o/oo to 31.0 o/oo (Table
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14). The metal character of the seep streams was also very different,
dissolved concentrations:of Cd, Cu, Ni, and Pb were at least factor of 10

higher in Seep Site 2, than for Seep Site 1 (Table 14, Figures 52,53,54,and

55, for Cd, Cu; Ni, and Pb, respectrvely) In contrast the. concentranons of
Fe and Mn were greater for Seep Site 1 than for Seep Srte 2 (Table 14
: Flgures 56 and 57 for Fe, and Mn, respectrvely) : SN

Relatlve to waters in the Outer Back Channel area of Seavey Island the seep
stream metal concentrations were equal to or greater than the estuarine
waters which they entered, and in this regard, the seep streams couldbe
considered as a:source of metal to the nnmedlate v1cm1ty "For the three
water column surveys adjacent to the : seep. sites, (five visits durmg Cruises L
10, and III), there was only a single occasion during which estuarine metal
concentrations were elevated above surrounding water column sites. That
occurrence:was at: ebb tide, durmg the Cruise II whlle samphng in the o
vicinity: of a seep : : o

Refemnggs, ‘
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List of Standard Operating Procedures

Nommber Description
SOP-01  Bottle Cleaning Procedures
SOP-02 Nuclepore Membrane Cleaning Procedures
SOP-03 Collection and Filtration of Seawater Samples for Trace Metal ~Analysis ,
SOP-04 Collection and Preparation of Seep Water Samples
SOP-05 Post—crulse Laboratory Preparanon of Dlssolved and Partlculate Metal Samples
SOP-06 = Cleaning the Ammomum Pyrrolidine Dlthlocarbarmatc and Cobalt Chloride B
Solutions -
SOP-07 Preconcentration of Dissolved Trace Metals from Seawater Samples
SOP-08 Analysis of Dissolved and Particulate Metal Samplcs - B
SOP-09

Preparation and Neutron Activation Analysis




SOP-01-1

Standard Operating Procedure: SOP-01

~ Bottle Cleaning Procedures used 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

Pringiplg

Trace metal concentratlons 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 preconcentratlon must
be ngorously cleaned prior to use. o

Special Apparatus or Matenals -

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

W

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). :

s AT



SOP-01-2

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. ‘Sonicate bottles for exght
“hours, and allow acid to cool in bottles overnight. . 0

5. - Remove 10% nitric acid, and rinse bottles with M1111 Q water.
Fill each bottle with 10% hydrochloric acid using Instra-analyzed
HCl and Milli-Q water. Sonicate bottles for eight hours, and
allow acid to cool in bottles overnight.

6. Remove 10% HC], rinse bottles with Milli-Q water and fill _
eachbottle with Milli-Q water. To each bottle add 0.5 ml Ultrex
HCI, and store until use.

7. Just prior to use rinse bottles with M1111 Q water and welgh
bottles empty to determine bottle weight. -

It is our practice to use a somcator as part of our cleamng routlne, and thxs

. step is primarily to heat the bottles’ containing acid rather than to actively

agitate the plastic lining of the vessel. Though other laboratories employ a
variety of cleanmg protocols for trace metal bottles, we have found that 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. | e




SOP-02-1

Standard Operatmg Procedure SOP 02

Nuclepore Membrane Cleanmg Procedures used spec1ﬁca11y in the
collectlon and preconcentratlon of trace metals in seawater.

,Contg ct
Mr. 1.D. Cullen
University -of Rhode Island

Graduate School of Oceanography |
Narragansett RI 02882

Prmglgle

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. - Following the acid cleaning
steps, membranes that are used for suspended particulate weight
determinations are dried and weighed, whereas membranes used in the o
preconcentratlon step are rinsed with. delomzed water pnor to use.

S ecial A aratus Or. Matenals_ -

1. Nuclepore membranes, 0.4um 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

Cleaning 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.

S
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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 200 ml of Milli-Q water. Allow the membranes to soak in

this solution until operations concemmg the membranes are
imminent.

re membranes used for preconcentration pro

In our laboratory, 25mm diameter, 0.4pum pore size, Nuclepore
membranes are used exclusively in the ammonium 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 sxmply

rinsed with Milli-Q water on' the day preconcentratrons are

ﬁ. ‘performed

determmgtlon

1.

Nuclepore membranes (O 4um pore size, 47 mm dlameter) are

cleaned following the 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 petn dishes.

Prior to use, petri dishes were soaked in a 5% nitric acid solutron
- rinsed with Milli- Q water and dned ina lammar ﬂow clean

bench.

- Petri dishes contammg the wet membranes are then placed ina

dessicator to dry.

“Subsequent to drying, welght deterrmnatrons 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 fashlon as petn
dishes.

The werght of the membrane is recorded on. the petn dishandina
log. Petri dishes containing weighed membranes are then placed
in a covered plastic box for storage. e :



SOP-03-1

Standard Operatmg Procedure SOP- 03

‘Collectlon and ﬁltratlon of seawater samples for trace metal analys1s

antavgi Lw

Mr.JD.Cullen . . AT
University of Rhode Island
Graduate School of Oceanography
Narragansett RI 02882 :

Pringjple %

Shipboard collection of seawater samples for trace metal analysis presents a
number of difficulties to the analyst in terms of mamtamg the integrity of the
water collected. There are so many potentials for contaminating water
samples aboard a ship, that great care must be taken to collect and process
the sample cleanly. Once a seawater sample is- collected, all operatlons
concemmg filtration are carried out in a laminar flow clean bench in an

effort to minimize contaminant exposure. The only materials allowed in a
clean bench are: those that have been acid- cleaned SR

SN TR Lammar flow.clean bench (portable) .
2. Niskin Bottles (Teflon coated bottles, 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 300 ft.; Tenex line
5.+ Plastic coated, 15 1b. mushroom anchors (2). -
6. Polysulfone filtration units (250ml capacity upper chamber,
s 500ml capac1ty recelvmg chamber (Nalgene) w1th Teﬂon 0-
. 'Vacuum pump il
8. Carboy containing M1111 Q water.
-9. - Polypropylene buckets with lids (3). -
10.  Instra-analyzed HCl (J T. Baker)
11. Squirt bottle.
12, Plastic forceps.
13. Acid-cleaned, and tared polyethylene bottles (SOP-1).
14. Pre-tared, pre-cleaned Nuclepore membranes (SOP-2).
15. Conductivity, temperature and depth probe (Hydrolab CTD).
- 16. Salinity bottles (125ml capacity polypropylene bottles).



1.

SOP-03-2

Spool 300 ft of Tenex lme onto hydrowmch such that the line
~covers the metal hydrowrre and lay the Spectron line atop. the

Tenex backing. -

~Attach nylon- metenng wheel to A- frame or dav1t and run the

Spectron line through the tackle and affix two plastic coated

- mushroom anchors to the end. of the line.

On station, deploy CTD to characterize the water column and

- record-in a.data:log; the temperature and salmlty at specified
- depths.(Qur CTD was small enough that it could be deployed via

a side davit by hand).
Deploy Niskin Bottle to.specific depth, usmg the metermg wheel

‘readout as a guide. At depth send a messenger down the line to
. trigger the closure of the Niskin sampler. Retrieve sampler.

Once on deck, open the Niskin Bottle vent valve and the water
sample valve. Fill salinity bottle with sampled water after rmsmg

twice. Open a pre- -cleaned trace metal bottle (500 ml capamty), i,
and place bottle in stream of seawater, rinse bottle at least twrce,

- and fill bottle. Once filled, cap, label, and place bottle in plastic -+
- bag to reduce the potent1a1 of alrbome contaminants affecting the

sample.

‘Record in usample log the statlon locatlon sample depth and

sample time.

Seawater Filtratioh ‘Procedure

In close prox1m1ty to the clean bench, three polypropylene
buckets are set up. One bucket to contain a Milli-Q water bath,.

another to contain a 2% HCl in Milli-Q water bath, and the third

o to act as a liquid waste recepticle In this area, set up the vacuum

TN

pump with vacuum tubing running to the clean bench.

“Set up: polysulfone filtration units in the clean bench after nnsmg
~the units in the 2% HCI, and Milli-Q water baths.

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

Rinse filter unit with Milli-Q water, and discard rinse water.

From the seawater sample bottle, pour approximately 20 ml, of
seawater into the filtration vessel and apply vacuum.

Swirl the filtered seawater collected in the filter flask and discard
seawater.



SOP-03-3

Reconnect filter flask and introduce sample to filtering chamber.
Once the entire seawater sample has. been dispensed from the = -
collectlon bottle thoroughly rmse the emptled bottle with Milli- Q
water.
9. After f11tratlon is complete remove upper filter chamber from
~filtration flask, introduce an small aliquot (5-10 ml), of the
“filtered seawater to the seawater collection bottle as'a rinse.
" Discard rinse, and fill collection bottle with remaining filtered
seawater sample. Cap, and place bottle ina plastlc bag for
- storage. - ’
10. 'Reconnect the | upper chamber of the ﬂlter unit to the ﬁltratlon
" flask, 'and rinse membrane with small ahquots of Mllll-Q water,
, with vacuum on. -
~11. Remove membrane to its: petn dlSh label and store.
"12. Break down filtration unit, and rinse chambers indilute HCI bath,
- followed by a rinse in the Milli-Q bath Retrace steps startmg at
o Step 3 for the next seawater sample S ,

o~

Note §

Using 0 4 Lim pore size- membranes we've: estabhshed the operatlonal
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 are deﬁned as the d1ssolved fraction.

All materials used in the filtration process, mcludmg plastlc forceps squirt
bottles, etc., are acid cleaned prior to use. Once the clean benchi is set up,
these matenals are kept mS1de the bench to reduce the poss1b111ty of
contammatmg them s :

In terms of ac1dyﬁn‘g‘ the‘ dissolved metal samples, on short cruises of one to
two days duration, we prefer to wait until we return to the laboratory before

opening the dissolved metal bottles to acidify. -On cruises of longer duration
we acidfy the samples to pH 2, with Ultrex HCl in the clean bench. - -
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 SOP-04-1

Standard '()perati‘ng Procedure: SOP-04
Collection and preparation of seep water samples.
ntact

Mr. J.D. Cullen

University of Rhode Island
Graduate School of Oceanography
Narragansett RI 02882

Principle

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 defined 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. , s

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

ial r Materi

Acid cleaned 250 and 500 ml, polyethylene bottles.

Acid cleaned polypropylene syringes (50 ml capacity).

Teflon tubing with Luer-lock fittings.

Polypropylene filtration units (Swinex).

Acid cleaned Nuclepore membranes (0.4um pore size, 25 mm

diameter).
125 ml, sample bottles for salinity measurements.

Nk W=

-

llection and Preparation Procedur

Dip 125 ml salinity bottle in seep stream, fill, label, and store.
Dip pre-cleaned 500 ml, bottle into seep stream and fill.

From this bottle, draw seep water into pre-cleaned syringe, attach
filter unit, and express filtrate into an acid cleaned 250 ml

LN



SOP-04-2

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

Acidify seep samples to pH 2, with. Ultrex HCI upon retumn to the

laboratory. -
Follow the APDC-cobalt chloride copre01p1tauon techmque for

the preconcentration of trace metals from water.
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SOP-05-1

Standard Operatmg Procedure SOP 05

Post-crulse laboratory preparatlon of dlSSOlVCd and partlculate metal

~samples. -

onta

Mr. J.D. Cullen - e
University of Rhode Island o
Graduate School of OCeanography
Narragansett RI 02882 - -

| Prmgrplg

Post-cruise preparation of seawater samples involves the drying and
weighing of particulate samples and the acidification of dissolved metal
samples. Particulate metal samples should be placed in a dessicator to dry as
early as possible following the cruise. ‘Not as critical, but at the earliest
‘convenience, dissolved: metal samples should be welghed for volume of

water ﬁltered and ac1d1ﬂed
neci lA rM teri l

Dessicator with dessicant and aspnator valve
Aspirator.
- Ultrex hydrochloric and nitric acids (J.T. Baker)
Analytical Balance (Mettler or equlvalent capable of reading to
001 mg). - :
- Plastic. welghmg boat (ac1d cleaned and nnsed w1th Mxllr-Q
- water). SEIEI .
- Plastic forceps.
- Top-loading balance.
5 ml capacity polypropylene v1a1s w1th screw cap closure (acid
cleaned). . _
- Pipets; (anpxpet or equlvalent) one plpet capable of dehvermg
. :1-5 ml; the other capable of delvenng 0.050-0.250 ml.
-~ 10 :Pipet tips (acid cleaned in dilute mtnc, and rinsed thh Milli-Q

water).

Particulate Preparation Procedure

LB W
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Dissolv

1.

SOP-05-2

.~ Place petri dishes containing Nuclepore membranes used inthe

seawater filtration step into a dessicator. Petri dish covers
should be loosely affixed to bottom: plates, but not ajar ,
‘Close the dessicator and apply a partial vacuum by usmg a water
aspirator,

Prepare a plastic weighing boat for membrane werght ,
determinations, by cleaning the boat in a dilute acid bath, rmsmg
with Milli-Q water, and drying it in a clean bench. '
Allow membranes to dry in dessicator for 4-5 days. .

Prior to particulate weight determinations, place amd cleaned
weighing boat on analytical balance and tare. SR ,
Remove petri dishes from dessicator and determine mdlvrdual
membrane weights by placing membranes into the tared weighing
‘boat using plastic forceps.

~Calculate particulate weight on each filter by subtrating the .
‘membrane tare welght from the filtered sample werght Record
weight information in a log. :
Following welght determinations, place mdrvrdual welghed

- 'membranes in acid cleaned polypropylene vials and add 4.0-ml of

2N HNO3 made up from Ultrex nitric acid and Milli-Q water..
Allow particulate samples to soak i in 2N HNO3 for 30 days pnor
to trace metal mesurements. ; , ; e

Pr rati"h'Pr edur” E

Tared polyethylene bottles containing; drssolved metal seawater
samples are welghed using a top-loading balance. The empty
bottle weight is subtracted from the total weight giving the
‘weight of the 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 mformatlon is normallzed to partlculate weight per

liter (i.e., mg/L).

Followmg weight determmatlons, water samples were acidified
to pH 2, by addmg 0.550 ml Ultrex HCI to each 500 ml seawater
sample. Pipet tips used for dlspensmg HC1 were cleaned prior to

" use by soaking in a dilute nitric acid folloed by rmsmg with

Milli-Q water.
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SOP-06-1

Standard Operatmg Procedure SOP 06 s

Cleanmg the ammonium pyrrohdme dlthlocarbamate (APDC) and cobalt
chloride solutions used in the APDC-CoCl, coprecxpltatlon of. trace metal

from seawater samples

Contact
'Mr. 1.D. Cullen

University of Rhode Island St e
Graduate School of Oceanography "
Narragansett; RI: 02882 S

Principle
APDC and CoCl, solutlons used in the preconcentratlon of. dlssolved metals
from seawater, are cleaned before use in an effort to minimize the .
contribution of metals to the sample due to reagent additions. All plastlc or
glassware used in the: cleanmg of these reagents are acid. cleaned by soakmg‘,_;_v,,, :
ina dllute mtnc acld bath s N T .

1. "'Ammomum pyrrohdme dxthlocarbamate (APDC reagent grade). o

2. Methyl iso-butyl ketone (MIBK, spectroscopy grade).
+ 3. Nuclepore. membrane (O 4um pore size,, 47mm dlameter) acid
2o vcleaned. ,
4, 4Tmme ﬁltratlon umt (Mtlhpore Corp )
+5.7 Vacuum pump., . I |
6. Plastic filtration flask and beaker IR
7. Teflon separatory funnel, and 250 ml capacity Teflon bottle

ol :'Welgh out 5 grams APDC in ac1d cleaned plastxc beaker, and
dissolve in 250 ml Milli-Q water.

Assemble filtration unit using the acid cleaned Nuclepore
membrane. o
Filter APDC solution (after stirring), through 0.4um membrane
and collect filtrate in an acid washed filtration flask.

Transfer filtered solutlon from ﬁltratlon flask to separatory

funnel.

r WP



SOP-06-2

Extract APDC solution with 20 ml ahquots of MIBK, 5 times.
Discarding the MIBK after each extration. |

- After completing the MIBK extraction, collect the APDC inan.

acid clearied Teflon bottle, and refrigerate unnl use..

Matgngls for QQS: z_gpmgm '

1.

2
3.
4.
5
6

Ultrex HCl1 (J.T. Baker).

Instra-analyzed HCI (J.T.Baker).

CoCl,-6H,0 (reagent grade). e

Dowex 1-X8 resin (100-200 mesh, chlonde form)
Polypropylene or polyethylene column (about 1 cm x 20 cm)
fitted with stopcock and gauze. .
‘Teflon bottle, 500 ml capacity, acid cleaned.

CClzir_eLazm'

Welgh 5- 6 g Dowex 1-X8 resin in- ac1d cleaned beaker Add 30-

\ 1
" '50'ml of 0.IN'HCI to ‘beaker, swirl the solution to suspend the .
resin and pour the suspension into the column.. Drain excess -
0.1N HCI, but maintain sufficient volume to cover resin.
2. Condition column with 10 ml, 9N HCl (Instra-analyzed)
. 3. Dissolve 0.425 g CoCl2:6H,0 in 150 rnl of 9N HCl (Instra-
" analyzed), and apply to colurn." "7/
. 4. Elute column with 40 ml, '4N* HCl (Ultrex) S
5. Discard blue/violet élutriate, collect rose/pmk elutnate in the
Teflon bottle (the rose/pink elutriate volume will vary from batch
to batch, but generally about 8-12 ml of thlutriate is collected).
6.  Dilute the rose/pink elutriate to 500 ml with Milli-Q water.
References

Theirs, Williams and Yoc, Anal. Chem., v. 27, 1725 (1955) .=« =

Krauss and Moore, JACS, v. 75, 1460(1953) ,

Boyle and Edmond, In: Analytlcal Methods m Oceanography, T.R.P beb
Jr, Editor, (1975)

Bender and Gagner J. Mar. Res., v. 34 327 (1976)




Standard ()peratmg Procedure SOP 07

. Preconcentratlon of d1ssolved trace metals from seawater samples using the

ammonium pyrrohdme dithiocarbamate (APDC) cobalt chloride
coprecrpltatlon techmque A , SR

Mr. J.D. Cullen
Un1vers1ty of Rhode Island
Graduate School of Oceanography
Narragansett, RI- 02882

Prmglplg

SOP-07-1

Cobalt is added to ac1d1f1ed seawater samples followed by the addition of the
APDC solution. The added reagents are mixed and metal-APDC complexes
are allowed to form for at least a half hour. The complexes are filtered from
seawater samples, using acid cleaned Nuclepore membranes (0.4pm pore, .

size, 25mm diameter). Filtered complexes are dissolved in IN HNO3 and

‘analyzed by atomlc absorption specttrophotometry.
9 l A n M ial

Ac1d cleaned 250 ml capac:ty, polyethylene bottles
- Top loading balance. - , , i -
Pre-cleaned APDC solutlon
Pre-cleaned cobalt solution.

- diameter);:

Polysulfone ftltratton umts (Gelman or equlvalent)
Vacuum pump.

Milli-Q water.

I~ S"PS‘-’!\":‘“

.o )

~delivering 0.75 pul), and acid cleaned pipet tips.
11 Laminar ﬂow clean bench. ,

Preconc ion Procedure

L. Determme the tare weight of acid cleaned 250 ml
preconcentration bottles using top loading balance

- Acid cleaned Nuclepore membranes (0 4um pore size, 25 mm

Standard Reference Material (NASS-4 seawater reference
material avallable through Natlonal Research Council, Canada).

Pipets (pipet capable of delwenng 1-5 ml and one capable of



o tn

Notes

SOP-07-2

In clean bench, pour about 250 ml of acrdrﬁed seawater sample
into the tared container. Rewigh the bottle to determine the

o preconcentratron sample welght Record sample welght in log

book.
Prepare standard reference seawater and blank sample usmg

- Milli-Q water, in the same fashion. To the Milli-Q water sample

add 0.75 ul Ultrex HCI to bring sample to pH 2.

To each seawater, reference, and blank sample, add 2 ml cobalt
solution, followed by the addition of 4.0 ml APDC solution,
mixing sample after each addition. 3 -
Allow metal-APDC complexes to form: forat least a half hour
Filter each sample, to collect the metal APDC complex, using
0.4uum pore size membranes.

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 vial. -

Subsequent to filtration of all samples, add 5 ml of lN HNO3

* (Ultrex nitri¢-and Milli-Q water) to each vial, to dissolve metalf
- APDC ¢complex.* Following the addition of acid to the metal-
o) APDCcompleX samples are ready to analyze in. about two days.

The preconcentration factor of samples prepared in the procedure described
is about 50 (i. e., 250 ml'sample/5 ml 1IN HNOg— 50). Other - '
preconcentration factors can be obtained by varying the initial sample
volume or the amount of acid added to dlssolve the metal APDC complex

. Polypropylene vials used to receive the metal APDC membranes are pre-
cleaned by soakmg the v1a1s in 10% mtnc followed by rmsmg wrth Mill-Q

water

Rgfemnggs | i
Bender and Gagner J Mar Res V. 34 327 (1976)




SOP-08-1

Standard Operating Procedure: SOP-08

Analysrs of dissolved and partrculate metal samples using graphite fumnace
atomic absorptron spectrophotometry (GFAAS), and inductively coupled -
plasma atomrc emxssron spectroscopy (ICPAES)

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

MQLQ

Dlssolved Cd ‘Cu, N1 and Pb were analyzed after preconcentratlon by
GFAAS techniques, whereas Fe, and Mn, were analyzed by directly

injecting seawater into the graphite furnace.. For preconcentrated samples

standard metal curves were prepared using IN HNO;, the same matrix that
was used to dissolve the metal-APDC complex. Direct injection seawater
standards were prepared by addmg Fe, and Mn, to NASS-4 seawater
reference: matenal | : |

Pamcultate Cd Cu, N1, and Pb were analyzed by GFAAS and standard

- metal curves were prepared usmg 2N HNOj. Particulate Al Fe, and Mn

standards were also made up in 2N HNOj3, but samples were analyzed using
ICPAES : el ,

In all mstances sample concentratlons were deterrmned by comparing
sample measurements-to the relationship established between standard
absorbance or emission and standard concentratlons ,

Special Appagams and Matenals fgr GEAAS

1. Mixed metal standard (available through Perkin Elmer Corp.).
2. Individual metal standards (Aldrich Chemical Company).
3. Perkin Elmer Model 5000 Atomic Absortpion
- Spectrophotometer, equipped with a Model 500 Graphite
Fumace, AS-40 Autosampler, and PRS-10 printer.
4. L'Vov platforms and pyrocoated graphlte tubes.
5. Polystyrene autosampler cups.
6. Polypropylene vials.
7. Ultrex nitric acid (J.T. Baker).



i aratus and Matenalj’_frrlmPAE

P~

SOP-08-2

Pipets and acid-cleaned pipet tips.

Mlxed metal standard (avallable through Perkin Elmer Corp )
Individual metal standards (Aldrich Chemical Company).

- Fisons Model 3410 ICP (emission measurements were made

subsequent to setting the instrument to the operating parametexs ,
recommended by the manufacturer). .

Ultrex nitric acid (J.T. Baker).

Pipets, and acid cleaned pipet tips.

1 Protocols for GFAAS |

Dally standard curve solutions were prepared by diluting the

~ mixed metal standard with IN HNO3. Additionally, a daily
- check standard was prepared separately, using-a single element
‘standard solution. The ¢oncentration of the check standard was

o prepared to apprOxlmate the mid-point.of the standard curve.

Check standard solutions were analyzed throughout the analytlcal

* run, and the run was considered acceptable if the check sample

fell within + 15% of the expected value. Also analyzed

throughout the analytical run were 1N or 2N HNO; blank

solutions, which were used to check the analytical baseline for

. dlssolved and pamculate metals, respectlvely

- Instrument settmgs of the Perkm Elmer 5000 used for the

measurement of dissolved and particulate elements are prov1ded

" below. In the few cases where the sample absorbances fell -

‘outside the normal operating range, the sample was either diluted,
or a new operating range was developed by either adjusting the
gas flow during atomlzatlon, or extendmg the range of the
standard curve. : Ry 5

All absorbance data was logged in etther the dxssolved or

B partlculate GFAAS Log

e N [ ‘
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SOP-08-3
FA ttin for Dissolved and Particulate Metal

Cadmium
Dissolved and Part1culate '
Monochrometer settings as spec1ﬁed in Perkin Elmer operatmg manual

Autosampler Settings: 15u] Sample injection, 10pul 1N HNO3 Alt. Volume
L'Vov Platform, Peak Area Recorded , . ,

Furnace Settlngs. R ‘ ‘ L R
Step Dry-1 Dry-2 Dry-3 Char Atom*  Bum

TempoC 110 130 150 250 1900 2600
Ramp,sec . 3 5 7 T 0 3

Hold, sec 20 5 5 30 5 3
* Argon flow at 0 ml/min during atomization i

Copper = R

Dissolved and Partlculate ' TR

Monochrometer settings as specrﬁed in Perkm Elmer operatmg manual
Autosampler Settings: 20ul Sample injection, 10ul 1N HNO3 Alt. Volume

L'Vov Platform, Peak Helght Recorded

Furrlace Settmgs. R S .
Step Dry-1 Dry-2 Dry-3 Char Atom*  Bum

Temp,oC 110 140 160 950 2600 2700
Ramp, sec 3 12 10 - 10 o 1
Hold,sec 25 8 2 25 6 4

* Argon flow at 50 ml/min during atomization

Nrckel ~
Dlssolved and Partlculate

~ Monochrometer settings as specrfied in Perkm Elmer operatmg manual

Autosampler Settings: 25ul Sample injection, 7ul 1N HN03 Alt. Volume'
L'Vov Platform, Peak Area Recorded S

- Fumace Settmgs

Step  Dry-l Dry2 "ory-3 Char  Atom*  Bum

TempoC 120 140 160 1100 ~ 2600 2700
Ramp,sec 3 2. 10 - 10. -0 1
Hold, sec 17 8 225 6 3

* Argon flow at 50 ml/min aduring atomization



Lead ;
Dissolved and Partrculate

- Monochrometer settings as specified in Perkin Elmer operating manual
Autosampler Settings: 25ul Sample injection

L'Vov Platform, Peak Area Recorded :

Furnace Settings: ‘ e o
Step  Dry-1 Dry-2 Dry-3 Char  Atom* =~ Bum =

Ramp,sec 3 10 -8 10 -0 3
Hold, sec 25 10 2 30 6 3
* Argon flow at 0 ml/min aduring atomization : -
-Manganese

Dissolved only

Monochrometer settings as specified in Perkin Elmer operating manual ,
Autosampler Settings: 10ul Sample m_]ectlon, 10ul IN HNO3 Alt. Volume
LVov Platform Peak Area Recorded e o

FurnaceSettmgs. SR L
Step © Dry-1 Dry-2 Dry-3 Char Atom* Bum

Ramp, sec 3 12 8 8 0 1
Hold,sec 25 4 2 25 5 2

* Argon flow at 50 ml/min aduring atomization - o
Iron

Dissolved only

Monochrometer settings as spec1fied in Perkin Elmer operating manual
Autosampler Settings: 15ul Sample mjectlon IOul IN HNO3 Alt. Volume
Pyrocoated tube, Peak Area Recorded ,

Furnace Settings: Lo e N
Step ©~  Dry-1 Dry-2 Dry-.3 Char Atom*  Bum

TempoC 120 140 160 1200 2400 2600
Ramp,sec 3 8 6 10 -0 1
Hold,sec 25 6 6 20 5 -3

* Argon flow at 0 ml/min aduring atomization



‘solution.

SOP-08-5 -

. As a first step, particulate ’samples measured by ICPAES were .
" diluted by a factor of 2 with 2N HNO3, due to the small volume

of sample remaining for the determination of Al, Fe, and Mn. .
Thus a total of 4 ml, was available for the measurement of these
elements. ' , O
Standard curves were prepared to encompass the expected range
of particulate concentrations. . oo o
The analytical lines were selected, and the intensities of the '
analytical lines were calibrated with standard metal solutions.
Two or three emission measurements were made foreach -~
element at each analytical line, and the average of those readings
were used to calculate the concentration of Al, Fe, and Mn in




SOP-09-1

Standard Operating Procedure: SOP-09 '

Preparation and neutron actlvatlon analysrs analysrs of marine tlssue and
' sedxment samples ey

- ( :gnggct

Mr. J.D. Cullen

University of Rhode Island - e
Graduate School of Oceanography S
Narragansett RI 02882 el

Prmcrple _

Manne tissue and sedrment samples were prepared for neutron activation
analysis by pelleting the material to be analyzed to conform to specified
irradiation and counting geometries. Pelleted samples were introduced 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 GeL.i 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.

1. Plastic spatulas.

2. Blender with plastic blending bowls, equipped w1th a specially
constructed plastic cutting blade.
High density polyethylene bottles.
Drying oven.

- Hydraulic pellet press, equipped with titanium tlpped press parts
and plastic sleeve.
Whatman No. 41 filters (8" x 10"), cut into quarter portlons

- Analytical balance. :
Acid cleaned pop-top polypropylene vials.

nhw
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SOP-09-2

9. 'jStandard Reference Materials (SRM 1566a Oyster Tissue,
~ available through the U.S. National Institute of Standards and
~ Technology, and sediment SRM MESS 1, available through the
| " National Research Councrl Canada)
-10. GelLi detectors. ' |
11.. 2 MW Research Reactor (1rrad1at10ns were performed and ,
o rsamples counted at the Rhode Island Nuclear Science Center).
12. Micro-VAX computer statron for gamma acqu1s1t1on and data

reduction.

_frh P‘

Marine tissue samples were prepared for analysrs usmg trace metal clean
techmques As a first step, frozen tissue samples of mussels from each -
station were shucked from their shells using plastic spatula, and the whole
tissue plus body fluids were placed in a tared, acid-cleaned plastic blending
bowl. The sample was re-wighed to determine the wet weight of the sample.
An acid-cleaned, all plastic cutting blade was inserted, and the tissues were
homogenized using a blender. Subsequent to homogenizing the sample;: ;:
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 werghed 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 .



SOP-09- 3

Followmg short irradiations, samples were allowed to cool for two weeks
before wrapping each sample in aluminum foil, and packagmg the sample in
an irradiation vessel (rabbit) for the: long 1rrad1at1on procedure. For long
irradiations, rabbits containing tisssue samples were exposed to a neutron
flux for up to 20 hours. Following the irradiation, samples were cooled for
ten days before the counting. In a manner analogous to the procedures used
for the short irradiations, gamma spectra were saved, a peak search was
performed and the total elemental content of the sample was determmed
Elemental data were tranferred to a spreadsheet where they were converted

to concentratlons usmg dry tlssue welght

Sedlment SRM MESS 1 samples were pelleted and 1rrad1ated using the
same scheme as tissue samples.. Long irradition and countmg schemes
followed the short irradiation scheme. However owmg to the hlgh

- concentrations of trace elements associated with marine sediments, only
about 60 mg of dry sedlrnent welght were used in these determmatlons '




e A
— ———

R | ST
3 PEREES !

Cruise1-CTD
oo e oo | Latitude Longitude Depth | Temp | Salinity
Cruise No.-Station No. | - DDMMSS. | DDMMSS | Meters | Celcius | o/oo.
101~ " ]43.0359  [70:42.26 | - 1] 13.03] 31.7
1501 . |43.03.59  ~70.42.26 | 2] - 13.06] 31.7]
1-01° 143.03.59  [70.42.26 . 3] 12.98 31.7):
1-01. . - [43.03.59  |70.42.26 5 12.96 31.6}
1201 1143.03.59 . |70.42.26 -7 12.89 31.6]
1-01- . 143.03.59 - .|70,42.26 10| .12.83] 28.9|
1202 ©143.04.06  |70.42.11 -1 14.05 31.4}
i-02 ©143.04.06  70.42.11 2] - 14.15]  31.6|
1-02 -k ]43.04.06 - 70.42.11 3/  13.91 31.8
fro2 ~143.04.06  |70.42.11 5 13.62] . 31.9]
jl-02 |43.04.06  [70.42.11 7, 13.28] 31.8
J-02. . 43.04.06 70.42.11 10 12.51]  31.3
fi-03 - 143.04.11 70.42.00 1] - 14.38) 31.5
i-03 -143.04.11  |70.42.00 2| 14.40 31.6
|1-03 _]43.04.11 70.42.00 3] 14.12] 316
I-03 . |43.04.11  70.42.00 " . 5 14.09]  31.5|
1-03 43.04.11 70.42.00 7 14.04] 31.6
1-03 - 43.04.11 70.42.00 - 10| - 14.05 31.7
I-04 43.04.24 70.42.44 1 13.77 31.5
1-04 43.04.24 70.42.44 2 13.85 31.6
1-04 43.04.24 70.42.44 4 13.86 31.5
1-04- 43.04.24 70.42.44 7 13.30 31.7
1-04 143.04.24 70.42.44 10 13.08 31.7
1-04 43.04.24 70.42.44 15 12.69] 31.5
1-05 ' ' No CTD Data -
1-06 No CTD Data
1-07 43.04.26 70.43.26 1 12.23 32.1
1-07 43.04.26 70.43.26 2 11.94 32.2
1-07 43.04.26 70.43.26 4 10.88]  32.1
1-07 43.04.26 70.43.26 6 10.81 31.9
1-07 43.04.26 70.43.26 8 10.76 31.9
|i-07 43.04.26 70.43.26 10 11.04|  32.2
1-07 43.04.26 70.43.26 12/ 10.81 32.1
|-08 - No CTD Data
1-09 ' No CTD Data
i-10 43.04.56 70.43.31 1 12.95| 31.8
J1-10 43.04.56 70.43.31 2 12.80 31.5
1-10 43.04.56 70.43.31 3| 12.68 31.4
1-10 43.04.56 70.43.31 5| 12.55 31.4
1-10 143.04.56  |70.43.31 _ 6 12.52]  31.5
I-11 No CTD Data -
I-12 No CTD Data :
113 43.04.43 70.43.33 1 13.27 31.4
1-13 43.04.43 70.43.33 2 13.17 31.5
Page 1




Cruise1-CTD

[ Latitude

T Longitude

_Depth .

- Temp -

_Salinity |

Cruise No.-Station No,

DDMM.SS 'j‘ :

- 'DDMM.SS

0/00. |

[-13

[43.04.43

|70.43.33 °

Meters

<13

. 143.04.43

170.43.33

31

.143.04.43

170.43.33

31.

114

-]43.04.34

170.43.37

31,

i-14

43.04.34

70.43.37

31.

114

+ 143.04.34

70.43.37

5T

31,

1-14.

43.04.34

170.43.37

31,

I-14

- 143.04.34

170.43.37 | =

15|

31.

L
10w [l oo o o

1-14

e
—r
©

- 143.04.34

70.43.37

No CTD Data

1-16

~ |NoCTD Data_

{1-17

“INo.CTD Data

1-18

|No CTD Data

1-19

~|NoCTD Data

11-20

No CTD Data

1-21
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' |No CTD Data
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‘Cruise2-CTD

" Latitude.

Longitude.

_Depth-

' Témp '

Salinity

Crmse No -Statnon No

DDMM.SS

- DDMMSS

Meters

Celcnus

; o/oo

01

43.04.25

,,70 43.19

N

9.43[

32.0

=01

43.04.25

170.43.19

14}

9.42

32.0

“|11-01

" [43.04.25

~176.43.19

-t
o

9.42(

32.0

S [

143.04.25

170.43.19

-
[¢))

9.43

32.0

[1-02

" 143.04.38

~170.43.18

-
(84}

9.47

32.0|

1102

143.04.38

70.43.18

- 9.45

32.1

“111-02

|43.04.38

.|70.43.18

of |-

9.46

32.1

|n-03.

143.04.53

[70.43.14

9.46

32.0

{n-03

43.04.53

~[70.43.14

- 9.42

321

~ [43.04.53

- |70.43.14

- 9.42

32.1

‘[n-03

43.04.53

T170.43.14 |

9.42

- 32.1

i-04

43.04.56

170.43.31

9.48

'31.9

Y

43.04.56

70.43.31

9.48

32.0

11-04

43.04.56

70.43.31

. 9.56| -

32.0

‘111-04

43.04.56

70:43.31

9.56|

-32.0

{11:04

" 143.04.56

70.43.31

‘9.56

~32.0]

1-05.

43.05.03 =

70.43.58

9.58|

321

“lios

43.05.03 -

170.43.58 | -

9.57

L399

o5

43.05.03 -

Ton

als|=jolNjaip]=|o|N]|alalwlw

9:55

,j320

{06

43.04.42

~ 170.43.33

10.15)

~31.5

~-n-0e

43.04.42

170.43.33 - |

9.84] -

- 31.7

06

43.04.42

170.43.33

9.68

- '31.9

11-06

43.04.42 -

70.43.33 |

- 9.66

_32.0

11-06

43.04.42 .

" 170.43.33

9.64

32.0

1-07.

43.04.25

170.43.39

9.46|

321

07

43.04.25 -

70.43.39

9.44

3.1

-07

43.04.25

170.43.39 |

-~ 9.44

T 32.2

I-07

43.04.25 -

"170.43.39 . |

9.46

T32.1

07

43.04.25

70,4339 - | .

9.46

- 32.1

11-07

43.04.25

|70.43.39

9.47|

"32.3

-08

43.04.34

70.43.38

9.53

i-08 -

43.04.34

©170.43.38

b | ek | b :
il=igylo|o|N|&l=lo{~jo]w|=

9.52

08

43.04.34

" 170.43.38

-
o

9.49

F "',08

43.04.34;

70.43.38 |

9.48

108

43.04..22

170.44.23 .

-
=+ |

9.47|

--143.04. 22,

170.44.23 .

(3]

' 9.50

qm-09 -

43.04..22

] 70.44-23 L

=y
(=]

"~ -9.50

n-09  °

43.04..22

70.44.23

-
(6]

9.53]

Tioe - -

43.04..22

70.44.23 |

0]
o

R [ET

' 143.04.29. .

70.44.19

9.50

n-11

43.04.43 .

170.45.05

[No. CTD Data

9.96]  31.

Colur,

43.04.43

|70.45.05 . .

“9.70] 31,

N ETHEEE

43.04.43

70.45.05

'9.48

B [T

_143.04.43

..170.45.05

10

9.46]
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Cruise2-CTD

‘ 'Latltude '

B {Long,i;tude

Dgpth

~Tomp T

Saliri'ity

CrUlse No -Stat|on No

~ DDMMSS.

: Meters

Celcuus

. ,0/00

12

DDMMSS
|43.04.49 -

70.44.53

9.64]

32.0

H-12

" [43.04.49

© 170.44.53

~9.56

32.0

n-12

T170.44.53 |

9.52|

12

143.04.49

170.44.53

9.48|

. 32.1

=12

43.04,49

170.44.53

9.48

_-32.2

1-13

]43.04.56

©170.44.47

9.77]

32,1

=13

143.04.56

70.44.47

9.71]

31.9

s

-143.04.56

170.44.47

- 9.70

32.0

11-13

43.04.56

T |70.44.47

_9.65|

31.9

=13 -

43.04.56

. 9.60

32.0

1-14

43.04.51

70.45.32

9.53

32.1

H-14 - =

 143.04.51_

- |70.45.32

_9.54

- 32.1

114

43.04.51

70.45.32

9.56|

3241

i-14-

43.04.51

70.45.32 |

9.56|

».32.1

=14

..143.04.51

70.45.32

b | -

9,58

_32.0

n-15-

" ]43.05.01

-]70.45.25

9.71|

- 32.0

1i-15

- 143.05.01

70.45.25

9.65

--32.0

15

7 |23.05.01

17045.25 |

9.59

. 32.0

s

143.05.01.

170.45.25

—h

9.56

.32.1

ll-16

]43.04.26

" [70.43.26

9.46

32.0

16

43.04.26

170.43.26

9.48

. 31.9

e

43.04.26

170.43.26

T0.52]

" 31.9

17

43.04.37

70:43.17 -

- 9.41

. 31.8

R ([EE;

43.04.37

70.43.17 -

9.41

--31.8

H-17

43.04.37

170.43.17

9.37

-31.9

iz

43.04.37

170.43.17 |

9.35|

.31.8

[1-18

-143.04.53

J70.44.08 |

19.29

-32.1

11-18

43.04.53

70.44.16

9.33|

- 32.0]

fuag

43.04.53

70.44.16 -

9.33|

. =

43.04.53 -

_|70.44.16° |

 9.35

- 32.0

11-19

143.04.56

170.43.41

9.33

-31.9

g

43.04.56.

70.43.41

_9.36

. 32.0

11-19

. [43.04.56

70.43.41 -

9.36

.. 32.0

fi20

43.04.43

170.43.38

- 9.38

_32.0

S T

143.04.43

70.43.34

9.41

. 32.0]

o

43.04.43

70.43.34 |

9.33|

321

2

|43.04.34

©170.43.36.

- 9.74|

T 31.3

-21 v

]43.04.34

9.78]

31.2

21 - 2

- 43.04.34

'|70.43.36

9.77|

. 381.5

u-21

" |43104.34

|70.43.36 - |

R

972

31.5|

22 "

43.04.43

9,96

. 31.0

i

43.04.43

“[70.45.05 [

9.97|

~30.9

n-22

43.04.43

170.45.05 |

9.99]

31.0

-22

“170.45.05 |

31.0

43.04.43

“Page 2 |
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Cruise2-CTD
. e Latitude Longitude | Depth | Temp | Salinity
Cruise No.-Station No.| DDMMSS | DDMMSS | Meters | Celcius | -o/oo
n-23 - 43.04.56 70.44.48 1 9.83] 30.9|
1-23 |43.04.56 |70.44.48 3 9.83 31.2]
H-23 . 143.04.56  |70.44.48 . 5] 9.80] 31.2
1-24 143.07.59 |70.49.49 _ 1] - 10.23 25.0
11-24 143.07.59 70.49.49 8] 10.16] 28.5
1-24 43.07.59 70.49.49 5 10.12] 29.5
1-24 = 43.07.59 70.49.49 6]  10.12] 29.6
-25 - 143.07.11  70.50.18_ 1] 10.26]  30.0
-25_ . 143.07.11 70.50.18 5] 10.27]  30.0}
1-25 43.07.11  |70.50.18_ 10/ 10.28].  30.1}
11-26 . 143.06.24 70.47.33 1] 10.13 30.6
11-26 . (43.06.24 = |70.47.33 5/ 10.12 30.7
11-26 43.06.24 70.47.33 10/ 10.12] _ 30.7]
-Page 3



“Cruise3-CTD

“Latitude Longitude | ~ Depth Temp | Salinity t
Cruise No. Statlon No "DDMMSS | DDMMSS | Meters | Celcius | o/oo
o1 ~ la30426 704323 | 1| 805 319 U
H-01 43.04.26  [70.43.23 | 4 8.03) 320 '
m-01 . - 43.04.26 - {70.43.23° 7 8.01] 323
o1 43.04.26  |70.43.23 10] 8.01  32.3 ﬂ
-01 43.04.26  |70.43.23 13] 8.01]. 30.3 =
11-02 43.04.41  [70.4319 1 8.08/ . 32.1] -
-02 [43.04.41 _ [70.43.19 4l 8.05|  32.2] ﬂ
-02 43.04.41 70.43.19 7 8.03] 32.2 L
i-02 - - 43.04.41 70.43.19 0] 8.02| - 322 .
11-03 43.04.52 70.43.15 1 841 31.8 q
1-03 43.04.52 [70.43.15 '3 810 319 *~
i1-03- 43.04.52  |70.43.15 5 8.07| 32.1
11-04 143.04.56°  .170.43.30 1 8.07] 31.9 ﬂ
111-04 43.04.56 70.43.30 3 8.06] 32.1 -
{11-04 143.04.56 70.43.30 5 8.04 32.1 .
111-05 43.05.03 70.43.59 1 8.16 31.8 J
111-05 43.05.03 70.43.59 3 8.14 31.8
11-05 . 143.05.03 . [70.43.59 6 8.11 31.9} -
11-06 - 143.04.42 70.43.32 1 8.21| _32.0 ;‘*}
111-06 43.04.42.  [70.43.32 4 8.10 31.8
111-06 43.04.42 70.43.32 7 8.08 32.0
111-06 43.04.42 70.43.32 10 8.07| 32.1 J
-07 43.04.34 70.43.36 1 8.21 31.9
11-07 43.04.34 . |70.43.36 5 - 8.15 31.9
11-07 43.04.34 70.43.36 10 8.11 32.0 ]
111-07 43.04.34 70.43.36 12 8.10 32.0]
111-08 " 143.04.22 70.44.20 1 8.20 31.6 r
111-08 43.04.22 70.44.20 10 8.11 31.9] ]
111-08 43.04.22 70.44.20 16 8.06 32.0 _
111-09 |43.04.29 70.44.15 1 8.02 32.0 (I
111-09 43.04.29  [70.44.15 5 8.01 - 32.0] L
111-09 43.04.29  |70.44.15 10 8.01 32.1
Hl-10 43.04.35 70.44.32 1 8.11 31.9] J
111-10 43.04.35  170.44.32. 5 8.10 32.0f
li-10 43.04.35 70.44.32 12 8.07 32.0
m-11 43.04.43 70.44.19 1 8.12] 31.9] U
i-11 143.04.43 - [70.44.19 8 8.11 32.0] -
11-11 43.04.43 70.44.19 15 8.07 32.0|
-12 43.04.42  [70.45.02 1 8.14 31.6]
1i-12 43.04.42 70.45.02 5[ 8.10 31.7
m-12 143.04.42 70.45.02 10 8.08 31.8
-13. 143.04.49 70.44.47 1 '8.06 31.7
II-13 43.04.49  |70.44.47 5 8.07| 31.7
N-13 43.04.49 70.44.47 12 8.06 31.8]

_ - q
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{ -



Cruise3-CTD

, Latitude Longitude Depth_ Temp Salinity
Cruise No.-Station No.| DDMM.SS DDMM.SS Meters Celcius o/oo
1li-14 ‘ 43.04.54 '170.44.48 1 8.05 31.8
1l-14 43.04.54 70.44.48 5 8.05 31.8
ll-14 43.04.54 70.44.48 8.5 8.01 32.0
H-15 43.05.02 '170.44.40 2 8.02 32.0
Hi-16 43.04.34 70.43.37 1 . 7.69 30.9¢
iH-16 43.04.34 70.43.37 5 7.71} 31.0
i-16 43.04.34 70.43:37 10 7.71 31.1
-17 43.04.43 70.43.33 1 7.57 31.4
-17 43.04.43 70.43.33 4 - 7.7 31.9
in-17 43.04.43 70.43.33 8 7.74 32.1
i-18 - 43.04.56 70.43.31 1 7.69 31.5
-18 43.04.56 70.43.31 2.5 7.69 ~31.6
H-19 43.04.51 70.44.53 1 7.81 30.5
-19 43.04.51 70.44.53 5 7.81 30.5
n-19 43.04.51 70.44.53 10 7.81 30.4
111-20 43.06.02 70.47.01 1 8.17 29.8
iI-20 43.06.02 70.47.01 4 8.06 29.9
111-20 43.06.02 70.47.01 8 8.01}" 29.9
i-21 43.09.18 70.49.54 1 7.26| 25.4
i-21 43.09.18 70.49.54 '3 7.33| 25.8
j-21 43.09.18 70.49.54 4.3 7.35( 26.1
l-22 43.10.32 70.49.30 1 6.96 19.9
li-22 - 43.10.32 70.49.30 2.5 6.95("" ~19.9
li-23 43.07.13  |70.50.05 1 7.83] 29.2
-23 43.07.13. 70.50.05 5 7.82|° 29.3
Hi-23 43.07.13 70.50.05 9 - 7.81| 29.3
1i-24 43.06.57 70.51.32 1 7.71 28.8
ill-24 . |43.06.57 70.51.32 4 7.74 29.0
i-24 43.06.57 70.51.32 7.5} 7.75 29.1
I11-25 43.05.03 70.51.39 1 7.60 28.2
I-25 43.05.03 70.51.39 3 7.58 28.3
I11-25 43.05.03 70.51.39 _5 7.58 28.2
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 Table 1."Méthod Detection Limiits for Dissolved Metals

v. 950118

| Nickel

Cadmium

Lead

“ |lron

ug/l -

Jug/L :

Unspiked Seawater -

ug/it

“lug/l

pact

ugit |

NASS-4-1

.0.201]

0.216]

0.016]

"0.008]

0.44|

NASS:4-2

T 0.207

0.220]

0.016]

.0.009!

0.44f

NASS4-3

0.291

0.232|

- 0.017

.0.015

0:55)

. 0227

0.232]

‘0.016

.0.009] . v

 [NASS-44
INASS-4-5 . .

~ 0.210

0.235]

20,016]

0:008

0.44} "

INASS-4-6 -~

- 0.208] -

70.240]

--0.016/].

-0.007

0,60

NASS47

- 0.213)

0.233]

0.017]

0.007}

0.74]

INASS48

_0.212] ¢

0.232[

0.015]

0.007]

0.66}

‘|Unspiked Average

- 02111

0,230y

-~ 0.016} -

0.000]

0.55

[Unspiked St Dev

~+0.007]

0.008|

. 0.001]

, piooa';_

el [BsEEEEBE |

. 0.10

- [Expected NASS-4

-0.228]

0.228:

0.016

0.013]

0.38|

" 18td Dev.

0.011§.

0.009!

0.003 :

" 0.02

0.005):

NASS4 SPK .

Spiked Seawaldr -

[NASS-4-1A_

T 0.644|

. 0.664| -

0.115

0,409

" 2.02

-~ 3.47

NASS-4-2A

-0.652] =

0.659]

0.114

0.398|.

2.02

INASS43A

0.611

0.616

- 0.110]

0.393/.

2.23]

INASS-4-4A

0.621

0612

0.107)"

0.381

-2.34

2.27] -
253 ©

"INASS-4-6A

T 0.627

10.624

0.110

0.394

2.02

— 2:59

|NASS-4-6A

0.623]

°0.615

0.112

0.416]

.2.02

.2.59

- INASS-4-7A

'0.598/.

0.594

10.105

0.397

1.60

NASS-4-8A

0.600]

0.621

0.105[

0.389

L 213

2.66

- [Spiked Average

0.622|

0.626

0.110

- 0.397] .

2.05

© |Spiked Std Dev

0.019

_0.024

--0.004)|.

10.011

0.22]

0.12|

Splke Le\}él;vdlg' L -

0.400]

0.400

0.100

©--0.400)

2.00

2.00

. 98.9

97.1

. |2 Seike Recovery

- 102.7]

~ 93.6

102.4]

97.0,

0.058

0.072

0.012[

0.033

- |Dissolved MDL, ug/L. |

0.65

0.36

Dissolved LOQ, ug/L_

10.192

0.239

0.038!

0.110

BD, refers to Below Detection




Table: 2. . Method Detection Limits .f,o__,r‘ ‘Pa‘fjt‘i?gulatrei M???'s

v. 950118

MESS-1

-Aluminum |- -

- ;{Manganese

Unspiked Sedlrﬁont

MESS-1 3oD-fi

0.62|"

T 12,31

0.30

|MESS:1.30D:2-

—0.45] 24

12.20

.0.30

MESS-1 30D:3

T 0.58]

12.03]

_0.28

MESS-130D4

. 0.4511

12.14)

0.29

052 23

- 12.31

0.29

MESS-130D-5
MESS-130D6:

052

12:16

0.28

MESS-1.30D-7

,.1”0.58 2

12.23] 1

0.29

MESS-1 30D:8::

045

0.29

MESS-1. 3OD-9

0.52]  24.C

0.51]

1249 -

19.96 0.29

Unspiked Ave.ra qe, Uor oy R

~ 0.08[

0.091

0.27] 0.01

|Unsplked Std Dev_

MESS-1

Spiked Sediment

MESS-1 30D-1A

63.65

63,54

12:40[

16,91

21.59

MESS-1 30D-2A

62.45

63.06}

12.27

16.58]

21.82

MESS-1 30D 3A ‘

63.65|

64.52| .-

11.89|

- 16.87/

21.92

MESS-1 30¢

~ 63.05]

65.00(" .

12.40] . €

- 16:81)]

21.92

MESS-1 30l

62.08]

.11.88]

16.70

"21.69

MESS-1 30

6,4.25

;. 65.49| .

12.563] ..

17.03]

21.77

MESS-1 30|

"~ 64.85]

65.98|.

_12.53[..

d-;l—L-A-J‘_A_A
wlwlwlwiwio|w
v [winvivoe

MESS-1 SOD-BA

: 64,25

65.00]:

~12.53]

‘ '16.‘87;  -

21.81

MESS13009A>' e

64.85)

64.52]

12.79] 6.

Spiked Average

" 63.78|

764.36

“12.36]  67.

-~ 16.82

21.79 1.33

0,84

T 1.24

. 0.30[.

,.,‘o‘.1 5 ‘

012 0.01

Spiked Std Dev

Spike Level, ug/g or mg/g

"43.29

43.29]

10.82

54

T0.8 1.08

%'Recovg[tv; i

—103.5]

103.7

(97.0

_109.5]

109.0 97.0

0.8

Paniculate MDL ug[g or mg_g

251,

T 3.72

0.90(

70.38 0.03

Pamculate LOQ ug_g Of "‘9&

.46

" 8.36

12.40,

"3.00]

1.20 0.08

[T

PR
[ [

[
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Table 3. Blank Concentrations for Dissolved Metals

<

T

Sample

Metal concentrations measured

“inMilli-Q Wat’e;.' ‘ug‘“/l.i.

Batch
No.

1D

cd

B VI

Po

Milli-Q-B1

-0.001

0.005

-0.007

20.003

Mili-Q-B2 .

0.001] _

__0.006]

- -0.013]

-0.006

Milli-Q-B3

~_-0.001

"~ -0.004

C0.011]

-0.003

_[Milli-Q-B4

0.000]

= -0.006

-0.002

Milli-Q-B5

0.000

-0.002|

—-0.001]
_0.018]

0.000

Milli-Q-B6

~0.000]

- 0.010 -

0.025/

0.000

Milli-Q-B7

0.001

-0.018| - -

0.013] .°

-0.003

o(~Nlo|n|alwin|=

Milli-Q-BB '

~0.013]

T .0.004

.0.000

7 .0.006]

— |Metal concentrations measured in NASS-4, ug/L._

{Fe

Mn. o T

NASS-4

" 053]

NASS-4

NASS-4 .-

0.41|

NASS-4

" 0.43]

|NASS-4.

T 0.42]

NASS-4 -

BD

Nlojoia|jwin|(=

NASS4

|8BEBBEE |

)

BD refers to Bé!bw De’téc.tioh‘



Table 4. Dissolved Metals--Duplicate Analyses

Batch

Number :

Sample ID

DCd, ug/L

DCu ug/L

_ DNi, ug/lL

DNi

~ DPDb, ug/L

Cr-Sta-D

Sample

Duplicate

'-u;ff)lic:a'tef:f

o

Duplicate |

e L,Duplicfate

-Sample

1-03-1.5

0.024

0.024

0.0

0.355|

0.387

8.6

0.279]

2.8/ 7 0.

~70.018

1-13-2

0.027

0.028|

3.6]

0.328] -

0.334

1.8]

0.292}

0.304

4.0

70.019

11-06-1

0.030

0.029

3.4

0.331

0.338

24|

0.302

2.7

0.021

:"'1 9’2

0.029

0.028

3.5(:..

0.303]

'0.286

:5.8]

'0.349(

0.330

5.6

0.040

i1-04-2

0.028

0.028

0.0

0.217]

- 0.216]

0.5

'0.265

0.274;

3.3/ 0.

~ 0.010

lll-Seep 1

0.019

0.022

14.6

'0.650]

0.672}

3.3}:

1.552|

1.469)

5.5/

= 0.038]

IH1-16-2

0.026

0.028|

7.4|:

0.319{

0.338]

5.8

:0.297|

0.320

7.5 0.

~0.020

i11-23-5

0.031

0.034

7.3

9.2|

.0.330

0.355

0.349

10.349

0.0|-

0.0 26

RPD= (C1 - CZL[((C1 i C2)/2) xI 100

Where: RPD = Relative Percent Difference

C1 = 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 Dep’ﬂi of. Sampie. ‘
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Table 5. Sample Spike Recoveries for Preconcentrated Dissolved Metals

]

—T—

DCu,

Batch |Sar

| Observed

Observed

Spike

%

Observed

s(_)bsewe..d

Spike.

T

No.

__|Sample<

| Level

Reooveiy

Sample

Spike

Spike .

_|Level

“ Reooveﬂ

0.024

T 0.009]

0

.10

75.0

0.355|

0.721

.0.4]

91.5

0 0.024]

0.109]

10

- 85.0

- 0.268] .

0.662)

0.4

_98.5

0.028|

.0.123

0

10

- 95.0

- 0.287] -

0.727|

0.4

110.0

0.028}

0.118|

RIJE

90.0|

0.304]

0.696

~0.4

~98.0

11-065

0.026|

0.123]

- 0

.10

97.0|"

-°0.220]

0.680/

0-4 if

115.0

lil-Seep 1

. ;0-01 9 ;

-0.223| °

0

.25

-~ 81.6

- 0.650[

1.679!

1.0

102.9

{Im-16-10

1" 0.029

0

10| .

87.0

0.317]

0.741

106.0

S A ES RN

111-24-2

0.030

0.129

0

0] ¢

99.0)

1 0.370]

0.796]

. 0.4]

-106.5

"~ DNi,

ugl

DPb,

ug/L

Batch

Sargple ID

- obsewéd

;dbserved

Spike

%

:Observed

Observed

'Spike

Spke -

Level

2
o

CrStaD -

|Sample

Spike

‘|Level

Reoovery

Sample . -

; RecherY

1-03-1.5 |

0.279

~0.633]

0.4

88.5)

0.016]

0.317

0.4]

75.3

11-1 3'8

- 0.247|

0.63|

0.4|

95.8| "

0.012

0.389]

» 0.4] -

94.3

11-06-3

0.276

Q. 716"

- 0.4]

110.0

0.021

T0.455

0.4

1 08.5

1-20-2

.0.292]

0.696

0.4

- 101.0

-0.024

- 0.458

0.4)

. 108.5

111-06-5 -

0.278|

'0.697

0.4

104.8|

0012

0.414

0.4

- 100.5

H-Seep 1.

1.5852|

2.506|

1.0

-95.4

0.036]

- 0.898

1.0]

86.2

{11-16-10

0.292|

0.694

0.4

0.017

- 0.454|

0.4,

« . 109.3

-0.020] .

. 0.4]

lol~o|aslwip]=] |

{242

0.363]

0.801,

- 0.4

109.5

- 0.467|

- 111.8

X (S - U/Csa)

% Heddvery =1 00

Where: S = measured co

’ hcentration of spiked aliquot
U = measured concentration in unspiked aliquot: :

|Csa = actual concentration of spike added

: Cr:-Sté,‘-D,'re‘,fgr‘s, to ‘Cvr‘uise No., Station No., and Sample Depth




Table 6. NASS-4 Spike Recoveries for Preconcentrated Dissolved Metals

" DCd, ug/L

_DCu,

ug/L

. Batch

Sample ID

|Observed

Observed

Spike

1%

Observed

Spke .|

Level

- Beco\)ery.

Spike.__

Recovery|

Spike

- |Level:

NASS4 |

0.014]

5085

" 0.10]

- 71.0].

+0.200

. -0.565

0.4

. 91.3|

INASS-4

- 0.016

. 0.096]

0.10]

' 80.0

-0.229] -

0.4

. 91.8]

" |NASS-4 -

"~ 0.014]

°0.091] -

:0.10

77.0

0.198]

0.554[

0.4

89.0|

|INASS-4

0.014]

0.081) -

0.10) =

: 77-0 Gk

0.198| .

-0.562]

.. 91.0]

NASS-4

770.013]

-0.095

0.10]

82.0/

0.199]

~0.579|

0.4

95.0

" INASS-4

.0.200] o

:0.25

74.4]

+1,036|

85.0[

NASS-4 |

0.098;

0.10(

84.0)

0.198

2-0.581]

0.4

. 98.3|

@ |~o o] fwin =

~ INASS-4 _

-0.10

92.0]-

0.4

1028

0.105]

0188

0.596]

DN,

uglL

.-DPb,

uglk

|Batch

Observed

;Observ‘ed'

Spike. .

%

. Obser;)ed

Observed

Spike .-

%

TZ
[o)

Semple D

_{Sample

Splke .

:Level

Recovery

Sample

Sprke E

_|Level

‘Heeo'very i

“INASS-4

0.179 f

0. 557;,

0.4

.- 94.5]:

0.002]

fo,.z317 i

0.4

_78.8

NASS-4 |

0.210} -

0.4}

89.0]

0.000]

0.376

94.0|

NASS-4

7 0.190]

0525

0.4/

83.8

.0.003]

0.344]

85.3

NASS-4 .

0.196] -

0.583[ " -

0.4

- 96.8

e f‘;;0.5,004

0.372|

0.4]

92.0

NASS-4

. 0.187]

0.576] -

0.4 =

- 97.3

©.0.003]

.0.336|

83.3

NASS-4

0.191]

1.072)0 ¢

1.0] :

-88.1

~:0.005].

0.716]

1.0]

7141

NASS-4

- 0.194]

0.555(.

0.4}

90.3[

0.001 -

[0.856

0.4

88.8

LY INTE Y S [ [N B

NASS-4

0.198|

0.599

0.4]

100.3

0.001

_0.397]

0.4

- 99.,;0

% Reoovery = 100 x (S - U/Cse)

. Where S measured cencentratron of splked allquot

U= measured concentration in unspuked aliquot |

Csa = actual concentration of spike added

Cr-SteQD, refers to Cruise /N'o.,WStat‘ien No., and Sample Depth v

P,

e [ ‘ CUTT

= N S S

i
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~“Table 7. :Particulate-Blanks - .

Metal ooncentratlons of acud cleaned Nuclepore membranes used for _

,pamculate metal determmatlons TR

S Concentranon in- ug_g

"|Batch

Sample

~INo. -

0.4

{Pro-Bk-1 [ . nd| - -0.6 P _'0'6

0.5

ProBk2 | ~~ -003 ~  -06 - 1.6/

__-0.4

nd

Pro:Blk-3 %" -0.06] v -0.6 0.5

‘ '07

PoBk3 | - nd - -04 -03]

Pro-Blk-3- '7-008 - -05 - . 0.0

nd| -

®|~No|ofawin(=

Header Tank __und _ und und

und|

nd refers to not determined
und refers to undetected.

| .

Samples were essentially indistiguishable from background



Table 8. Laboratory Control Sampie Metal Concentrations

~_[Standard

Average_

B |Deviation

S|

MESS-1LCS

IMESS-1LCS_ |Certified

_ |Deviation_

u

~ |from MDL

from MDL -

MESS-1

MESS1

Recovery

|ug/g, or mg/g|

Elemeht

ug/g, or mg/glug/g, or mgig

ug/g, or mg/g

of LCS

Cd, uglg

" 0.51

0.05

-.0.59|

86.4

Cu, uglg

18.96

- 0.30

25.1

'75.5

Ni, ug/g

©19.46

0.43]

295

- 66.0

 23.88

0.32

_34.0| -

70.2

1219

- 0.09

58

Lo |n e lo
F| DN Y 9 D

-~ 21.0

(Al mgrg
|Fe, mg/g

19.96/"

0.27

34

. 64.4

0.29

56.5

Mn, mg/g_

~_0.01

0513

—0.025] _




Table 9. Spike Recoveries for Particulate Metals

: ' ; PCd, ug/g _PCu,ugig " |
“|Batch |Sample ID__|Observed |Observed Spike  |% ~  |Observed |ObservedSpke = % .
No. : Sample |Spike _ |Level _|Recovery|Sample |Spike |Level |Recovery
1 |MESS1LCS |- 0.59] 11.48] 10.82] 100.6| 20.9|  65.8  43.3[. 103.7
2 |MESS-11CS 0.56] 11.48| 10.82] 100.9] ~ 20.4] 65.5| 43.3] 104.2
3 |MESS1LCS|  0.73] 11.72| 10.82] 101.6{ 20.3| = 64.1 43.3)  101.2
4 |MESS-1LCS 0.79/ 11.78] 10.82] 101.7 20.7| 64.5| 43.3] '101.2
5 |MESS-1LCS 0.73 12.49] 10.82 108.7 20.3 64.7] - 43.3] 102.5
6 |MESS-1LCS 0.55 12.03| 10.82 106.1 20.7 65.2 43.3 102.8
7 |MESS-1LCS 0.54 11.08] 10.82 97.4 21.6 66.6 43.3] 103.9
8 [MESS-1LCS | B ~ 18.1] 63.6 43.3) 105.1
i , PNi, ug/g —_PPb, ug/g
Batch |Sample ID  {Observed |Observed |Spike  |% Observed |ObserveqSpike %
No : Sample ([Spike  |Level Recovery| Sample |Spike Level |Recovery
1 - |MESS-1LCS 24.2 67.3 43.3 99.5 26.4 63.3 43.3 85.2
.2 |MESS-1LCS 19.9 64.3] 43.3] 102.5 25.1 64.3 43.3 90.5
3 |[MESS-11LCS 22.9 66.7] 43.3/ 101.2 27.5 67.5 43.3 92.4
4 |MESS-1LCS 20.6 62.6 43.3 97.0 26.5 65.4 43.3 89.8
5 |MESS-1LCS 19.8 60.4 43.3 93.8 26.7 68.0 43.3 95.4
6 |[MESS-1LCS 22.1 66.8 43.3! 103.2| 26.6 66.9 43.3 93.1
7 |IMESS-1LCS 17.5 58.9 43.3 95.6 27.8 67.7 43.3 92.1
8 |[MESS-1LCS 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 ID  |Observed _|Observed Observed
No. Sample Sample Sample
1 |MESS-1LCS 12.3 20.4| 0.30
2 |MESS-1LCS 12.2 20.4{ 0.29
3 |MESS-1LCS - 12.0 20.5 0.28
4 |MESS-1LCS 12.0 21.0 0.27]
5 |MESS1LCS | 11.7 20.7 0.28
6 |MESS-1LCS 11.9 20.7 0.27|
7 |MESS-1LCS i
8- [MESS-1LCS
Where: S = measured concentration of spiked aliquot
U = measured concentration in unspiked aliquot
Csa = [actual ooncenltration of spike addef




‘Table 9. Spike Recoveries for Particulate Metals

' Note for Table 9

oE

Cr-Sta D refers to Crurse No Statron No and Sannple Depth

Note:- Batch 8 Cadmlum samples were run. alu wlth Batch 7 samples

Note -Al, Fe, and Mn were measured by ICP simultaneously with MDL Samples

] thus the splked sam ales were not mcluded in the batch analysrs

SR

PR, R oy -
i | f : b s ) i

TN




Table 10. Key to Data Tab{_le’,Va,riablqs agch,ata‘Flags

" ‘Description

Column » | ‘Variable ‘
A Station Location o _Approxlmate landmark location of Sample Slte
B Latiude, DD.MM.SS Latitude in Degrees. Minutes.Seconds
C  Longitude, DD. MM SS. . Longltudc in Degrces Minutes.Seconds
D Station ID, Cr-St-D : ”Refers to Cruise No., Station No., Depth in Meters
E Sample Date, - ,Sample Date Year Month Day
YYMMDD :
F  Sample Time Approximate Military time sample was collected
G  Salinity Measured quantity in parts per thousand
H Tide Refers to Tide condition, SLE=Slack Ebb,
R=Rising, SLF=Slack Flood, F—Fallmg L
I Particulate Wt., on Filter Measured quantity in mg, refers to weight of .
' particulate material collected on filter - - -
J Volume Filtered ‘Measued quanitity in ml, refers to amount of
, seawater filtered
K Particulate Concentration Measured quantity mg/L, relating particulate
* : weight on filter to volume filtered
L DCd, ug/L Dissolved cadmium concentration in ug/L
M DCdF Data Flag for DCd
N  PCd,ug/g Particulate cadmium concentration in ug/g
- 0 PCdF Data Flag for PCd
P DCu,uglL Dissolved copper concentration in ug/L
Q DCuF Data Flag for DCu
R PCu, ug/g ‘Particulate copper concentration in ug/g
S PCuF Data Flag for PCu
T DNi ug/IL Dissolved nickel concentration in ug/L
U  DNiF Data Flag for DNi :
V'  PNi,ug/g Particulate nickel concentration in ug/g
W  PNiF Data Flag for PNi
X DPb, ug/L Dissolved lead concentration in ug/L
Y DPbF Data Flag for DPb
Z PPb,ug/g - Particulate lead concentration in ug/g
AA  PPbF Data Flag for PPb
AB  DMn, ug/L Dissolved manganese concentration in ug/L
AC DMnF Data Flag for DMn




Table 10 (Contmued)

AD ?Mn, mgg Particulate manganese concentration in mg/g S -~
AE ~PMnF C ’DataFlag forPMn e e , L
AF  DFe,ugl o 7 " Dissolved i lron concentratlonm ug/L o - .
AG DFF  DataFlagforDFe b
AH  PFe, mg/g D \Pamculate iron concentratlon in mg/g e e | |
Al  PRF " DataFlag for PFe Co

AJ]  PAl, mg/g JEEEE :Pameulate aluminum concentration in’ mg/g

AK _PAFF. . . .~ DaaFlagforPAl e I

- Data Flags - S

f= rcported value 1s bclow MDL o o |FI
b = reported value is below LOQ e T
d = not quantified . .. R T T U A B
X =no sample collected- S Been i sk ' ‘ : j
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Table 11. Data for Cruise #1
' s . . Sample Weight on | Volume Particulate

- C o | Sample.| . Latitude _Longitude Station ID Date " Filter, ' | Filtered, '|Concentration,} - DCd -]+~ -PCd - |. .

Sample Location- -Time__| DDMMSS | DDMMSS. | Cr-St-Depth YYMMDD | Tide | Salinity | mg ml “mg/L | -ug/L -|DCdF| uglg |PCIF] .
|Port Hor.. Stielman Rocks 15:30(43.03.59 70.42.26°  11-01-1:5 - 93091 4|SLE 31511 7 1.16| . .881.5 1.32] 0.027] . b -.0.50] bt
‘|Port Hor., Stieiman-Rocks. . - 5:30,43.03.59 70.42.26 1-01-8 930914[SLE 31.54{ 1.05| - -785.1 - 1.34] 0.024] b - 0:40[-'b.{

“Port Hbr..:Outer Mid-channel 15:45(43.04.06 70.42.11 1-02-CTD 930914[SLE N Lo e R I

|Port Hor., Genishisland - - - 5:30/43:04.11 . [70.42.00  [1-03-1.5 " | 930914/SLE 31.35| -~ 1.26] ~ 841.1] :1.50] - 0.024] - b 0.20] bt |.
* {Port Hbr.,- Gerrish Island ... :30[43.04.11 __ [70.42.00  |I-03-8 930914|SLE | 31.39] - 1.43|  .975.8[ 1.47 0.027] ‘b | . 0.50] bt
|Port-Hbe:; Salamander Py.. '8:45(43.04.24 - 170.42.44 = - 1-04-2 930915/R | 31.44] 0.98] "510:8 1.92]  0.029! b ] CLabt
- {Port. Hbr.. Salamander Pt.- . :45/43.04. 24 70.42.44 1-04-10" 930915/R 31.47 1.07| . 504.6}" 2.12| ~0.027] b abt
{Port Hbr: 'Inner"Mlad\Annel ' 70.42.42 1-05-2 = 930915|R '31.69) - 0.54] - 511.0]" :1.06|° ~0.024] b Labt
“|Pont: Hbr: Kittery. Pt. - [ ea 70.42.41 1-06-2 930915(R 31.53] 0.60[ .. 523.1 ~ 1,45} ~-0.026] b ‘abf
Port Hbr.;. Kmegpr' 9: . [70.42.41 1-06-10-. 930915/A° 31:56] . 0.71] . 527.7 1.35] - 0:024/ b - ab,t
‘|Port Hobr.;:New. Castle.lsl. - 10:00{43.04.26 _ [70.43.26.  1-07-2 930915/SLF T at.e7l” 0.67] ~.527.2[ - 1.27]0.026] b- ab,t]
0:00/43.04.26 - |70.43.26 1-07-10 930915(|SLF 31.68 0.77] 5108 1.51] - 0.023] b ab.f

] 143.04.39 ___ [70.43.19 1-08-2° -930915/SLF 31.61) 047/  498.2 0.94[ --0.026/ b _ abi].
10:45[43.04.51__ |70.43.15 1-09-2 _930915/SLF | 3159 0.54| = 500.6 1.08/ - 0.027| b “[abt
10:45/43.04.51 . 70.43.15 1-08-10: 9309.15/SLF 3161 0.72 : :-490.5/ 1.47] - 0.024] . b- ;abi
: . ‘ '] .11:00/43.04.56 . . 170.43.31. -10-2 . . 930915{SLF " | 31.60| ... 0.48]. . 485.5 0.99]  0.026{ b - - labd
‘|seavey Isi.; Outer:Back Channel. * .| :00/43.04.56_  ]70.43:31 1-10-5 . 930915|SLF 31,60/ . 0.52] .. .482.5) -.:1:08}-- 0-027].'b 0.21) bt
. - |Seavey Isi:; Inner Back-Channel . 2:4/ ,43 05: 02 70.43.54 1127 930915/F 31.60] '0.46[: "~ 492.5 0.93{° 0:026| b - 0.52] bt
{Port.Hbr., B.Bowen-Station : ] I 1200 930915[F  ~ L S o o
| Post.Hbr., Innér-Clark Cove- 4 43 04 43 170.43.33 1-13-2 930915|F “31.55| - "0:55|. 501.8 1.10} - 0.027]-:b .0.92] b
.- |PortHbr.; Inner-Clark-Cove - . 10!43.04. 70.43.33 1139 930915|F "~ | " 31.61] 0.79| ..506.0/ 1.56] - -0:024] b | - 0.81] bf.

- -|Port Hbr., ‘Sullivan. Pt. (Ver. sne) :20/43.04:34  [70.43.37 1-14-2 930915|F 31.63 “0.44]: 4966 0:88} 0.028| b | -.-0.24[" bt ]
“~|Port:Hbe:-Sullivan’ Pi. (Ver. She) :20{43.04:34 70.43.37 -14-9 = '930915|F " 3t.70 0.43}. . . 486.5 - 0:88]  0.027| b 0.25| bt

| Post Hbr.,. Pierces Isl. - 16:15/43. o4 35 70.44:32 152 _930915|SLE 31.41 0.94/ 4827 - 1.98]i-0. ozaﬁvib 0.54] bf].
= Port I-br BBowen Station - 16:30] ¥ . 116 - :930915|SLE R » . - B
‘ A 17:50 43 0444 |70.44.24 1-17-2 930915[SLE 31.45 & 0,97 488.3( 1.98] = 0. 026 b 0.25! bt
18:00(43.04.43  |70.45.05 1-18-2 930915|SLE 31.37 “1:23] .. 484.6 2.54| - 0.027].' b 0.30[ b.t.
18:10{43.04.51  [70.44.53  [i-19-2 1930915[SLE 31.40| 1.14] _ 476.0 2.40{  0.029] b 0.33] bt
18:20(43.05:11 70.45.46 1-20-2 930915|SLE 31.35| - - 0.98]. . 488.3 2.01{. 0.028f.b - 0.38{ bf.
18:30 4305.13 70.45.41 1-21-2° _930915(R 31.35 1.18]. . 502:2| 2.35- -0.028] b -0.43] bt

Poismouth Navy’ Shmd Study, ‘Cruise 1, Seplember 14, and 15, 1993 Data Sheet |
V. 950409 | T 11 |



Table 11. Data for Cruise #1

- Sample Locatlon

ug/g -~} PCUF] - ugiL Di:ug/g ' PM: _Ug/l. | DPbF| . ug/g |PPbF): ug/L |DMnFi mg/g |PMoF| -

Ponux snelmannods | 35.2 {0277l  |:7-8531 0.018] b.f 53:1) 3.6 ~0.75

15 3818 17 0.267 : o-34.2) | 0.013] b.f 59.6] ... | 3.1 o 084 .

Port Hbr.; Sllelman F!ocks

Port Hbr., Gomshlsland T 36.0 0.279] 006l bi | es8 | 48 | 076

403 | . 0.277

Port Hor., Gerishisiand | 0.020] bt | 652 | 42 0.86]

38.2 i 0.272 _0.017! b.t 68.9 4.0 . 0:93

Port Hor., SalamandefPl

- 256 ~0.250 ©.0.015 bt | 40.00. ] 39 . 0.63

v 28.9 ‘ 0.243 "-0.005| b.t st9 o | 2:2] | 1.08]

Pon’ Hbr : Kittery Pl - 80.7 - 0.258 0012 bf | -:.56.6] ;= 3.4} - -0.75

Port Hbr, Kittery - " '30.7 ~1:0.259 0.008{ bt | ' 47.8]: . 3.1 1. .0.66

Port-Hor., New Castle Isl, " 37.5] | 0.241 0007 bt | 628 . | 24/ .| 089

Podz‘kbr;]."Neﬁ:’»;cdio?bI.if 25.3 = 0.258 0.007{ bit 40.3 o o2l o [ 10.78

{Port,Hor., Outer Claik Cove 0009 bt | 697 . | - 26| " 0.98]

344 '0.280

‘341 4l 0.279( T Q010[ bt Loeri1p 2.8 - - :0.98] - -

Port Hbr., Mouth-Sprice Cik

Port Hbe., Mouth Sprisce . Cik 34,9 1. 0.2721 0.008[ b,i | .. 45.8] 128|086

Seavey lsl;; Outer Back.Channel " 0013{ bf | .54.3 = | 31 20.93}"

'31.8 200,254

SeaveyIsl:; Outer Back Channel-- ~39:9 2 0.258

0.008) bt |~ 64.5} - .| 2.8} . .07} -

Seavey lsk:; inner Back-Channel ..

‘37’.7 "I 0.280 ‘0.010] bif | = 64.3] .. " 3l b oes g

tn =)= [on o [Wien Loi |65 [0 [0 |
CACACALACS ALl at-At Al AL 44

PortHor:;-B:Bowen’ Station-

Port Hbr.. Inner Clark Cove 4708 | o0ze2 0015 bf| 574 | | d | 076

Post Hbr; Inher-Clark-Cove -39.1 S 07247 0.042] bf | ' 825 | - jd 0.:61] . -

Port-Hor; Sullivan P1. (Ver. Site) t31.7) 1 }o0.278 0.013| b1 | 682 .. 29 | 090

27.2|  ].70.265 0.005( bt T 48:0f . . . 2.3 - 0.82]

Port:Hbr.; Sullivan Pi.-(Ver. Site) -|. ‘ ’
Port Hor., Plerces isl. . 352 | o34 0013 bt | et0]_ | 42 0.89

o |ala

Port Hor.. B Bowen Stalion -

Pont Hbr:; Seavey dsl. - .. 3at.8| . | 0.286 70.010] bt | 775, | 4.3 ~0.68

Port:Hbr; ‘US1: Lift:Bridge-(South) - - 297 . |- 0.320 0.016] bt [ 55581 46 | -076[ -

Port. Hbr:, US1.Lift: Bridge (Nonh) ~ 7330 | 0310 0.015[ b1 | 642} i "0.93

Piscataqua R.;:Noble Isl. (South). ~36:1 =]+ 0.300 0.016] bt v s b 1,02

338  ’ 0.293 0.015 bt | '65'.4': ] R ,j,.or..ssy

Piscalaqua R:,; Noble 1sl. (North)

TS G DO G ' ) S T S SR S (S N QAP B it N (SR R s B e
s . — [N (O ) [ ) R [ e ) — e




_ Table 11,

Sample Loeallon

Pon I-br Sueiman Rocks

- _[Port Hbr., Stielman Rocks -

“{Port Hor., Ouler Mid-channel

-JPort Hbx., Gerrish lsland

- -[Pont-Hbr.,. Gerish Island....

. {Port Hor.. New Castle Isl.-

- [Port Hor., Outer Clark Cove

“{Port-Hbr., Mouth 'Spruce Crk.

Port Hbf:; MothpruceCrk

Seavey Isl., Ouier Back:.Channel..

Seavey Isl, Outer.Back Channel

", |Seavey Isl, inner Back:Channef | -

Data for Cruise #1

T

" {Port Hor. B Bowen Station. |~ -

~ . |Pont Fiox., Iner Clark Gove

Port Hbr.; Inner Clark Cove

. |Port Hbr.

" [Piscataqua R., Nobe sl. (South)

] *Plswaquayn =, Noble Isl {North) .

.Sullnvan PI Ver. Sne) k

o



B Table 12. Data for Cruise #2 .
: Particulate )
i e oo i e SANPIO. Weight on | Volume Pariculate )
Sample Latitude | -Longitude : |- StationiD_.|. . Date . ) ! Filter, :| Filtered, [Concentration, - DCd PCd
Sample Location Time DOMMSS | -DDMMSS--| -Cr-St-Depth. | YYMMDD | Tide | Salinity mgq ml mg/L ug/L - |DCdF| ug/g | PCdF
Port Hbr., New Castle Isl. 13:30 43.04.25( 012 .. .. | .931018[R | 31.77]: 097 516.8 1.88] 0.028! b 1.49) b
Port Hor., New Caslle Isl. 13:30 43.04.25 11-01-15. . 931019(R 17:-:31.92[: 0.9 509.5 1.79(. 0.027] b 0.55( b.f
Port Hbr., Outer Clarks Cove 13:50 43.04.38]" o221 931019/R . | -31.89 0.79] 492.4 1.60 0.029[ b 0.64] b.t
-|Port Hbr., Mouth Spruce Crk. 14:05 43.04.53] ] 11:03-2.. © 1 931019|StF | 131.87 +0.81  496.8 1.63(  0.026] b 0.61] by
Seavey Isl., Outer Back Channel 14:25 43.04.56] 11-04-2" 931019[SLF 1~ 31.79 £0.78]  465.1 1.68] 0.028 b 0.48] b.t
Seavey Isl., Inner Back Channel 14:45 43.05.03] - 7 [01-05-1. ... .| .931019{StF | :31.61 0.77 464.5 1.66] 0.028{ b 0.49{ bt
Seavey lsl.. Inner Back Channel 14:45]  43.05.03f - 7( li05-5 | 93to19|StF |  31.71] 0.87 468.4 1.86{ 0.026{ b 0.71{ bt
Port Hbr., Inner Clarks Cove 15:10 ..931019[8LF. i “0.791  481.7 1.64| . 0.030| b 0.47| bt
Port Hbr.; inner Clarks Cove 15:10  93101g9|SLF |7 0.81 486.7 1.66[ 0.028) ‘b | 0.76] bt
Port Hbr., Inner Clarks Cove 15:10 . 931019|SLF |- '31.72} 0.84 500.8| 1.68] 0.027 b 0.59! bl
Pont Hbr., New Castle Isl. 15:45 .04.25] . ..931019iF . | = e ‘
Port Hbr., Sullivan-P1. (Ver. Site) | 16:00 43.04.34{.:.70.43.38 |...931018/F |- -31.85f - “0.61 494.3 1.23] 0.029/ b 1.011 b
Port Hor., Sullivan Pt. (Ver. Site) 16:00] - 43.04.34] . 70.43.38{} .. 931019/F. | 32.33 0.65) 482.0 1.35| 0.026] b ' 0.58] b,f
Port Hbr., Goat Isl. . 16:20 43.04.22]. . 70.44.23] -.931019|F . | 31.37 : 0.84 502.9 1.67]  0.029] b 0.74| b
Port Hbr., Henderson P1. 16:35 e 931019(F . '0.65] ~ 497.2 1.31 0.031] b 0.95| b
Port Hor., US? Lift Bridge (South) | 16:45[ . _931019F 0.97] 487.2 1.99] 0.030] b 1.01] b
Port Hor., Seavey Isl. Pier No. 2 16:55 931019jF . , G : ,
Seavey Isl., Head Back Channel 17:00 931019(F. . 31.62 “1.13]  490.9 2.30/.°0.030| b 0.87| bt
Seavey Isl., Head Back Channel 17:00 [ _931019lF . '31.62 "0.85]  509.4 1.67| 0.030} b 0.44| bt
Port Hbr., Nobles Isl. 17:15 . 931019fF. [ S . ‘ :
Port Hbr., Badgers Isl. 17:25 . 931019|F . I ~31.74 70.87)  489.2 1.78| - 0.030| b 0.85| b.f
Port Hbr., New Castle Isl. 8:20 oy .. 931020]F 31,81 0.86[ 506.5 1.70[ 0.027] b 0.56[ b,
Port Hor., New Castle Isl. 8:20 43.04.26/ ] - .931020(F - 581,41 0:85 497.9 1.74] 0.026{ b 0.14] bt
Port Hor., Outer Clarks Cove 9:00/  43.04.40|: . 18[H17-CTD ~ |.. 931020/LE | = SRR ‘
Port Hbr., Mouth Sprisce Crk. 9:20| - 43.04.53] 6li-182 .. | . 931020[9tE | 31.47 '0:95|  495.0 1.92] 0.028] b 0.63 b,f
Port Hbr., Mouth Spruce Crk. 9:20 43.04.53| . 70.44.16[11-18-7" . 931020{SLE ‘31.56]  ~ ©0:92] 504.9 1.82] 0.027| ' b . 0.52| bt
Seavey Isl., Outer Back Channel 9:40,  43.04.56 —.931020/SLE .}’ "31.69 ' 0:80[ -495.6] 1.61] 0.029) b 0.80{ b
Seavey Isl., Outer Back Channel 9:40 43.04.56{ 170.43. 9-5... . 931020[{SLE . ‘! - '31.66 20:75| _ 499.6 1.50 0.027[ b 0.80] b f
Port Hbr., Inner Clarks Cove 10:00 43.04.43] . -70.43.34[11:20-2 '931020/LE. 31.59 0.47]. 5045 0.93| 0.028/ b 1:02] b
Pon Hbr., inner Clarks Cove .10:00 43.04.43|  -70.43.34[11-20-6. .. |. 931020[SLE | "~ 31.77 0.7 497.0 1.41]  0.026/ b 0.86| bt
Port Hbr., Sullivan Pt. (Ver Site 10:20].  43.04.34]--70.43.36[11:21-2" .. | .. 931020{E | - 30.93 S0.73] 468.4] 1.50/. 0.027' b 0.49| b,t
Port Hbr., Sullivan P1. (Ver Site) 10:20 43.04.34] --70.43.36/11-21-12 . '931020({SLE. 431.01 0.86| :513.2 1.68/ 0.028( ' b 0.70| bt
Port Hbr., US1 Lift: Bridge {South 11:15)  43.04.43) -~ 70.45.05|1-22-2 . . |- 931020/R . | 30.42 0.8 .498.2 1.61] 0.029] b 0.60( b.f
Port: Hbr., US1 Lift Bridge (South) | 11:15] 43.04.43 70:45.05{11-22-6 - - -931020/R_° 130.43] 0.93| 505.2| 1.84| 0.028/ b 0.65] bt
Seavey Isl., Head Back Channel 11:25 43.04.56| 70.44:48{11-23-2 - 1931020|R... . 30.73] 0.71 493.8 1.44]  0.028] b 0.68{ b, f
Piscataqua Rliv. at Stacy Crk. 12:00 43.07.59| ~ 70:49.49{11-24-2 .- .. -+931020|R. . 26.92 - 1.16] 4792 2.42)  0.023] b 0.73]. b.t
Piscataqua Riv. at Stacy Crk. 12:00 43.07.59 70.49.49]11-24-5 931020/R 26.92(° 1.74 504.3 3.45 0.028{ b 0.55{ b.t
Dover Point 12:30 43.07.11 170.50.18]11-25-2 ‘931020/R~ " | ©30.49 0.85|  504.5 1.68)  0.030| b 0.99] b
Piscalaqua River Channel 13:00 43.06.24| ~ 70.47.33|11-26-2 931020/R 30.5 X i 0.027] b X
Piscataqua River Channel 13:00 43.06.24 70.47.33[11-26-10 931020/R 30.38 X 0.024] b X
; [T ( p! - ™ ¢ ” (T [ s i 7T T T T S
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R Table 12. Data for Cruise #2
R Sample | DCu PCu ‘- ol DNE [T PN /. DPb “PPb DMn PMn DFe
. Sample Location Time ug/L | uglg {PCuF| ug/L ‘| DN ug/g ’ T ug/L | DPbF| ug/g ug/L [DMRF| mg/g ug/L | DFeF
Port Hbr., New.Castie Isl. 13:30|. '0.236 :26.0] 0.256] 225 - .-0.007] bt 43.7 1.9 0.69 1.3 b
Port Hor., New Castle Isl. 13:30) . 0.218 i22.8] 0.250] ° 227 | »0.002{ bt . 369 1.6 0.67 12| b
Port Hbr., Outer Clarks Cove 13:50| . 0.217 , .0.255 19:8 110.002] b | = 31.2 1.8 0.55 1:3] b
Port Hbr., Mouth Spruce Crk. 14:05] 0.210 ' 18.3[ -1 “0.253 30.7 0.006| bt 351 1.6 0.55 1.4/ b
Seavey lsl., Outer Back Channel 14:25]  0.240 233 | 0.272 255 0.011] b | 377 2.1 0.41)° 1.6 b
Seavey lsl., Inner Back Channel 14:45| - 0.266 [ 284 - 1 0.273] 30.7 '0.018[ bt | . 558 2.7 0.57 2.2
Seavey isl., inner.Back Channel 14:45)  0.254 34.0] " | 0.260 32.9 :0.012] b.f| - 47.2 2.3 0.43 21 b
Port Hbr., Inner Clarks Cove 15:10{ -0.331 40.3] 1 70.294 34.7 :10.022{ bl 60.6 - 3.7 0.54 2.8
Port Hbr., Inner Clarks Cove 15:10;  0.287 379" -7 0.276 39.9 0.021] b f~ 57.9 3.3 0.53 3.2
Port Hbr., Inner Clarks Cove 15:10/ _ 0.255 27.1] 0278 32.6 - 0.014] bt 454 2.7 0.53 2.4
Port Hor., New Castle Isl. 15:45 S| (AR i s B
Port Hbr., Sullivan P1. (Ver. Site) 16:00]  0.229] . 18.72) 77 | 0.262 34.7 0.010[ b.t 418 2.0 0.70 1.4 b
Port Hbr., Suliivan Pt. (Ver. Site) 16:00] 0.228 22,87 | . 0.235 325 0.010{ b,f 452 1.9 0.62 2.3
Port Hor., Goat Isl. ] 16:20] " .0.299 STl ~ 0.289 29:6 0.021] bt 55.8 3.6 0.41 2.7 .
Port Hbr., Henderson P1. - 16:35]  0.216 T 15.8[" o 0266 268 10.007] bt 34.7 1.8 0.56 1.4 b
Pont Hbr., US1.Lift Bridge (South) 16:45| 0.295| “35:2[ "0.280| - 34.6 0.022) bf | ""61.4 3.2 0.58 2.6
Port Hbr., Seavey: Isl. Pier No. 2 16:56 R s R ‘ -
Seavey lal., Hoad Back Channel 17:00]. ~ 0.288 .29.2] ©0.289 1286 - 0.019) bt '46.7 2.7 0.50 2.3
Seavey Isl., Head Back Channel 17:00| 0.273 “33.5| 0.290 :33:7 0.016! bt 575 2.6 0.55( 2.3
Port Hbr., Nobles Isi: 17:15 R o
Port Hbr., Badgers Isl. 17:25  0.251 26.2] . 0.274 34.3 0.015] b.f 48.3 2.2 0.56 2.3
Port Hbr., New Castle Isl. 8:20{ 0.309 3500 | 0.297 -23.4 0.021] b f 59.1). 3.4 0.63 2.5
Port Hor., New Castle Isl. 8:20] 0.282 259 7 0.2958] 16.6 0.019] bt 40.6 2.8 0.39 2.6
Port Hbr., Outer Clarks Cove 9:00 ‘ N | L o -
Port Hbr., Mouth Spruce Crk. 9:20| 0.290 414 '0.298 26.2 ~ 0.031] bt 70.7 3.4 0.49 3.5
Port Hbr., Mouth Spruce Crk. 9:20 0.273 37.7| i 0.290) :23.1 0.027| b1 | 67.7 3.1 0.48 2.7
Seavey Isl., Outer Back Channel 9:40| 0.303 50.6[ - 0.349]- 266 0.032] bt |.. 718 2.8 0.67 3.7
Seavey Isl., Outer Back Channel 9:40] 0.278 T 43.2 0.301% 23.6 70.022{ bt 53.7 2.6 0.41 3.3
Pont Hor., Inner Clarks Cove 10:00{  0.304 39.4 1 0:292 27.5 | 0.024] bt | “49.0 2.9 0.55 3.5
Pont Hbr., Inner Clarks Cove 10:00] 0.227 479 0.292 '23.6 ©0.014] bif - 49.3 2.3 - 0.60 3.1
Port Hbr., Sullivan Pt. (Ver Site) 10:20{ 0.320 39.6 0.288 - 0.018/ bt 68.3 3.9 0.73 3.2
[Port Hbr., Sullivan Pt. (Ver Site) 10:20] 0.335 1350 £ -0.308 . 0.017] b 63.6 3.8 0.63] . 3.6
Port Hbr., US1 Lift Bridge (South) | 11:15!  0.356 34.7 > 0.320 _0:020] b | 611 4.9 0.53 3.6
-|Port Hor., US1 Lift Bridge (South) | 11:15| - 0.356 38.6 0.313 0.017{ b.f 70.1. 4.9 0.68 3.7
Seavey Isl., Head Back Channel 11:25] 0.352 . 34.2 0.271 0.018{ bt 62.1 _ 4.4 0.60 3.6
Piscataqua Riv. at Stacy Crk. 12:00( 0.374 _42.9( 0.334 0.034{ b 86.8 11.0 0.53 '13.2
Piscataqua Riv. at- Stacy Cik. 12:00, 0.400 33.2| 0.355 0.028| bf | ~58.4 8.3 -0.43 8.4
Dover Point 12:30]  0.404 32.7 0:336] |- 0.021] bt 6.8 0.54 4.9
Piscataqua River Channel 13:00{ 0.362 X -.0.262[ 0.016{ b,t X 5.6 X 3.7
13:00/ ._0.319 X 0.223 0.051] X 5.7 X 3.9

wagu River Channel




» Table 12.

Data for Cruise #2 S

Sample-

= “PAI"’

~ Sample Location

. Time

mglg

mg/g

PAIF I

Ponl-br New Castle. Isl.

- 13:30)¢

20.8)

2213

- 13:30}-

247 |

-18.2

Poﬂ Hbr Ouiter Clarks Cove':

~ 13:50]

-~ 24.0] 7

~18.2)

| Port Hbr.:'Mouth Spruce Crk:::

14:05]"

25.4]

~23.1)

|Seavey Isl., Outer Back Channel

" 14:285]

24:2

21.1

.|Seavey 1s!., Inner Back Chariniel

41445

281

2438

| Seavey Isl. Inner Back Chaiirel

14:45]

27.7

239

Port Hbr.. ininer Clarks Cove

15310

327

- 28.3

|Port Hbr., Innel'ClarksCove

15:10

31.8

Y

Ponl-br InnorClarksCove

15:10]

15:45]

27.2 -

22.0]

Porl Hbf.,SuIlwan P1. (Ver. Site)

16:00}

26.8

:20.8

16:00

28.7

215

* Ipont Hbr., Sulivan P. (Ver. Site)
Podbbr. Goatlsl ..

16:20] '

28.9

- 21.8

Port. Hbr.. Henderson Pt. -

16:35

24.6| -

-{Port Hbr., US1 Lift Bridge (South)

16:45

33.8

[Pont Hor., Seavey Isi. Pier No. 2

16.55]

Seavey Isl., Head Back Charinel

17:00

273 . |

N - MIS .HeadBackChannd

17:00}

30.1] o0

’f25.'e i

17:15}.

| Port Hor., Badgers Isi._

17:25)

277 |

.{Port Hbr., New Castle Isl.

8.20;.

35.0

" ze.2]

*|Port Hor., New Castle Ist-

8:20]

26.3[

.|Port. Hbr., Outer Clarks'Cove

9:00]

226

.|Port Hbr., Mouth Spruce Crk:

9:20}:

38.2|

" 34.5

_[Port.HbE. Mouth Spruce Gik.

9:20].

35.6]

- 30.0

- |Seavey’isl., Outer Back:Channel

9:40}.

350 |

T30.1]

Seavey Isl:: Outer Back Channel

940

29.1

25.0)

.| Port_Hbxr:, Inner. Clarks Cove -

10:00{

30.1] 7=

i 26.5

Pon Hbr., Inner Clarks Cove

10:00{

314

28.0

Port Hbr:, Sullivan P1. (Ver Site)

“10:20{

376

321

. |Port Hor., Sullivan P1. (Ver Site)

10:20}

353~ |

- :30.2

{Port:Hbr., US1 Lift Bridge (South).

18]

'38.3[

“82.7]

. |Port.Hbr., US1 Lift BLdge;(Somh)

1115}

39.9" =

- 33.2]. -

.| Seavey isl., Head Back Channel

11:25

38.4

a1.2]

.| Piscataqua Riv. at Stacy Crk.

12:00]

44.5

34.6

Piscataqua Riv. at Stacy Crk

12:00

35.9

27.1

Dover Point

12:301 i

972

29.8

Piscataqua River Channel

13:00

ua River Channel

13:00
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Table 13. Data for Cruise #3
R T -, Sample Weight on |- Volume | ' Particulate .
Latitude .| Longitude :}.. Station'lD |- Date - |- : Filer,. | Fihered, |Concentration| DCd PCd
Samplo Locaﬁon Time. | DDMMSS: | 'DDMMSS |:Cr-St-Depth-|- -YYMMDD | Tide. | :Salinity | .. mg Sl mbs mg/L ug/L | DCdF ngI | PCdF
Poru-br 'New Caslle Is!. 12:40 ~ 43.04:26| 70.43.23|11:01:2 .- 931116|S.F | 32.01] ~ 0.54| 498, 2F . 1.08] 0.021] b:| . 0.43] bt
Port Hbr., New Castie Isl. " 43.04.26]1 - 70.43:23{111:01-13" 931116[SLF- - { - -32.09] 0.65 486.2| 1.34{.--0.027| b - 0.93 b
Port'Hbr., Outer Clarks Cove T 43.04:41] 70.43.19101:02:2° - |- 931116|SLF. | 31.91 0.42| . 481.7| _ 0.87] -0.026| b ' 0.85| b,
|Port-Hbr., Mouth Spruce Crk. T 43.04:52] 70.43.15]1:03-2 - _931116({SLF- - |- . 31.92] ... ©0.56| . 4873 1.5 - 0.025| b. - 1.52] b~
Seavey'lsi., Outer Back Channel - "43.04.56 70.43.30|Hk04-2" ‘931116{SLF .| 31.91| . ~ 0.67| . 4826 1.38] ~ 0.028 b" 0.53] bt
Seavey Isl., Inner Back'Channel “43.05:03| - - 70.43.59}11-05-2 < 931116/SLF .31.84].0 -'0.63] | 487.0|. 1.29{ - 0.027] b:|. . -0.56] b.t
Seavey Isl., Inner Back Channel "43705.03]"  70.43.59{I11-05-6 "~ 931116[SLF | .31.75{.- . ..0.53 495:1 1.07{ 1°0.031] b 0.67] bt
Pori’Hbr.. Inner Clarks.Cove 43.04.42) ~ 70.43:32 ||| 06-1 931116/F 31.68] - . '0.52 500.5|° - '1.04| 0.025] b~ 0.45] b.f
Port: Hbr.; Inner Clarks Cove " 43.04.42] 70.43.32}1 - 931116[F - 31.72] - ' 0.54] . 481:5] 1.12] ¢.0.026] b { 0.89] bt
Port-Hbr:; Inner Clarks'Cove: 43.04.42|  70.43.32}i1:0 “- 931116{F- - .| ..31.82] . 0.62 1.29] < 0.029] ‘b 0.77| b.t
Port Hbr., Sullivan P1. (Ver: Site) " 43.04.34] ©  70.43:36 |u-o7-2 931116{F - [ 31.74] . “'0.68] 1. .. - 1.37 7 0.026] b 0.89| b,t
Port Hbr.,-Sullivan Pt..(Ver. Site} '43.04:34 70.43:36/111:07-6 | 931116[F- - .| . 81.73] . 0.68 483.2 ; 1.41] 0.028 b 0.89] b,tf
Poit Hbr:, Sullivan Pt.:(Ver. Site) " 43.04.34] - 70.43:36/1M-07-12 - | - 931116[F 31.74] 0.65 4826 1.35{ ¢ 0.024| b 0.74} bt
{Port Hor., Shapleigh Isl: - 43.04.221" 70.44.20]1ll-08-2 - - 931116}F - 31.83) =  .0.78] ~.482.2 1.62]° 0.024] b  0.77] b.f
|Pont Hor., Shapleigh isl. 43.04.22] ~ 70.44.20/111-08-20 931116[F 31.78] . -0.57| 4734 1.20] . 0.024] b " 0.41] bt
|Port Hbr.,. Honderson Pt. 43.04.29] "  70.44:15]i11-09-2 "931116(F . |. 31.75/. '0.79 500.1 1.58] " 0.023] b ] 0.22| bt
"Pont Hbr., Pierces lsl. 43.04.35/ - 70.44.32|1lI-10-2 - --931116|F .. 31.70{ - :0.60] .. 490.7 1.22{ % 0.022 b 0.49] b/t
Port Hbr’, Pierces Isl. 43.04.35 70.44:32[H1-10-12- - | -"931116[F . | .31.70 "0.64] 487.5| 1.31]7 0.024] b 0.46| b.t
|Port Hbr., Seavey Isl. - 43.04.43]  70.44:19H1-11-2 831116{F- ° 31.72 0.74]. 443.8) 1.67] - 0.025| b 0.39| bt
‘1 Port Hibr., Seavey Isl. 1 16:15] " 43.04.43] " 70.44.19[l1-11-12° --931116F - | ..31.74] .. - 0.66] ... 488.5| 1.35 . 0.025] b~ 0.44| bt
Port Hbr., US1 Lift Bridge (South) | - 16: 43.04.43 '70.45:02/1Ik12.CTD - |~ -931116]F . . _ o L , L ‘ i
{Port Hbr., Seavey Isl. PierNo.2 -~ | 16:40| 43.04.49| - 70.44:47(111-13-5 931116{SLE - 31.47 0.92| . 485.4) 1.90[> 0.023{ ‘b 0.79{ b.f-
1Pori Hbr., Badgers Isl: © = Ti716:50] " 143.04.54 70.44.48{11-14-2- |-~ 931116|SLE . 3173 ©0.90] .. 487.7 1.85]  0.025 b 0.59| b.f
* 1Seavey Isl., Head of Back Channel | : 16:55 43.05.02| ~ " 70.44.40)1l1-15-2 | - D 931116{QE | .31.74] " 1.10{.  482.1] 2.28/ . 0.024) b 0.48| b,i
Pot Hbr;, Suflivan Pt:(Ver. Site). |~ -9: 43.04.34]  70.43:37Ml:16-2 - 1" 7 931117|R. .| .30.28| . 0.89] 486.6 1.83|° 0.026] b 0.19] bt
Port Hbr., Sullivan Pt.:(Ver. Sile) 43.04.34] . 70.43.37/11-16-10 - 931117|R. -30.63] 7 -0.91]. 485.6] 1.87[° 0.029] b’ 0.19[ b.f
Port Hbr., Inner ClarksiCove 43.04.43] 70.43:33H1- 17-2 “831117]R._ ] 31.31 -.0.66 479.5 1.38{  0.025] b { 0.44] bt
*| Port Hbr:, Inner Clarks:Cove '43.04:43 '70.43.33{1 831117|R . 31.68) . 1 0.74 507.4 1.46]. 0.023( b~ 0.55| bt
JSeavey Isl., Ouetr Back Channel - 43.04.56 70.43.31/iil- 18-2 <L -931M1M7IR - [ 31.27]. . 0.88{ _512.7] 1.72[° 0.028] b 0.47| b/t
Port Hbr., Seavey Isl. PierNo.2 | U 43,0481 ‘70.44~.‘53_lll-19-CTD ClesriR | s :
'Plswaquaﬂlv ‘Power:Plant  743.06.02] ~ 70.47.01{t1:20-2 9311 7R - ). 29.85] 1.06] _.491.6] 2.16)> 0.029] b 0.27] b.f
/| Piscataqua RiV:; a1 Sturgeon Crk. |- 10:30}. . -43:09:18] . 70:49.54(ll:21-2.5 931117|R -~ |~ 25:32 1 2.45/. . 489.6 5.00{ 0.030[ b.[. 0.71{ bt
| Piscataqua Riv., at Cocheco Riv. " 43.10.32] - 70.49.30|11-22-1 931117{R. |- 19.65| .106[. ~322.7| " - 3:29] - 0027 b ‘| 0.67] bt
-|Dover Point - "43.07.13] - 70.50.05}I11-23-5 - ~931147|R 28.89/ . 0.89] . 485.6 1.83]  0.031] .b 0.47| b,f
‘|Little Bay at Durham- Point 43.06.57( 70.51.32|l1:24-2 - - 931117|R 28.61] .- 0.94] 497.6 1.89]  0.030} b 0.30| bt
Great Bay at Thomas Point 43.05.03]  °70.51.39{li:25-2' - - |- -931117|R . 27.97{.. . 1.18 463.5| 2.55/ . 0.033| b 0.36] bt



Table 13. Data for Cruise #3

- PAl ¢

g/g

PAIF}"

217

ug/g |- PH
3620

.mg/g
C.0.68]

©25.6

23.2

180 ¢

32,9} "

0.71

246

21.9

22,8

~-48.7

.0.81

31.5

31.0

T2k

44.9

0.71

p':ru-ui

' 28.4)

28.4

- 472

0.65]

29.0

‘26.4

- 1260

-42.8]"

0.73] 7

5

29:6

27.4

809 |

57.9 Tv:',

0.87

35.5

29:1)

- 45.1]

- 68.0.0 -

0.82(-

L Al-d1-4

+ 38.8] ¢

:34.6

39.1 [

65.5[ & -

- 0.89

" 37.0

341

v 3400

61.5]."

—o81]

37.5

60.2|

..0:82]

29.2

24.3

- 31.0]

-60.2]

0.71

31.2

28.2

“28.8[

- 572

£0.79]

3241

21204 s

288

. 0.67}

285

24.9

30.8]_

[2te]
| 20|

0.96

- 38.5

33.1

o 33.8]

“a2.6] |

057

* 27.8]

26.9

T 423

- 74.2f -

_.0.93[

‘40.2

~ 1404

©87.8]

66.8| . -

—oa o

35.4

129.5[ |

54.1/

0.56

30.6

29.2

o | |sijor s o [ [ o] 6l o oo o vl

vlojo|lojor|o|oc|ov|ojo

—367 T o

es.o] |

: 0.87 - -

N [ | | |l | it [ Jt | [N || ot [ [0 ||| | e

376l |

341

"~ at4] | O2e9] | 253

543

_.0.79

-29.8{

26.4

298] | o268 | "~ 24.4{

- 46.5] -

0.57

27.8

231

<'26:3] 0.270] |- soveelr

- 37.2|.

0.51

ovlo|o]

23.6

;°20.9

Ta11] | 0207 | 262

| —0.018] b{

541

...0.50}.

o) |t s s

PR e e

“30.8) .

- '29.1

- -33:0] 0.292:

- 58.9

~0.66]

(3]

3415

+26.3

402 | o289l |

62.0

065

" 36.0]

31.7

:39.0] 1 0:274)

50,4,

...0.51

Y

~28.1

0.63“'_ E

a3.8)

398 | omas] | araf

62.0{

0NN
Ay

+29.6

--33.9

55.7]

... 0.52]

17303

32.0)° °

'26.4

~40.1

762

. 0.40] -

~10.0

47.4| | 0495 | ©

. 86‘.6‘ -

_25.4]

36.8]

- 24.3

32.3 T 0.348]

58.3,

5.3~

29.5 . 0.363

60:5

4.8)

29.6 0.357]

65.1}-

A.4]
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Table 14." Seep Data

i

[
i ]

_ Latitude_

‘ LOnghu'de.

~ SiationID_|.

Date

Fltered '

DD.IMSS :

OMSS |

[ Saliy |

: Cr@ No.h

“43.04. 54

~70.43. 36;:

930014

12.75

75.4)

\I-Seepz

930914

- 30:98] -

-81.5] --0.

53 S Il-Seep1

.. 831020}

- 18.60{

82.9]

-Seqnnq!w::”

931020} "

T 18.60

77.0 ..

43 04.55

9310204

.30.70(

88.9

931020! -

-"30.70[

i 78.8| -

- 43.04-55

-70.43.37 .Il—Sg;ngL :

Seavey Isiand Back Chanhel ||

43.04.54

'70:43.36."

:1lll-Seep 1

T eatti7]

RTY)

63.3

-43.04.54

70.43.36°

931117

-,i:fs:974 a

72:9

lII-§eep 1Rep-

|| EEER el |

—O%u

3

San;ie Locallon )

Ug/zL

uglL_:"

ug/L

Tug/t i

Seavey tsiand Back Channel |

BT

- 0.912] . »

1. 245 :

0.046

237.2]

76.3)

8.365

7.3

9.9

- Seavey Island Bad(Chmnel‘

14:00

: 10 923

.16.818

‘Seavgylslandsad(channd

...8:00}

1 126

1.733

[ 0:0a2]

.260.4)

78.1

8:00! -

1.022] .

1.679

10.042(

- 272.6

86.4

S e qu‘ K :I“ nel

8:00

©-11.840

. 27.7686

6.901

"20.6

20.3

11 740[ "~

25.4|

 |Seavey Isiand Back Channei

26.668

6415

208

Seavey lsiand Back Channel |

T O

-0. 794

1.813

.0.032

©.381.5]

EETX]

0.727

137.7,

Seav' q;'_lshndaack” ‘Chan’ nel

1.622|.

.0.032] -

+~389.8|"

Ponsmoulh Nayy Shpyard Sludy. Crulse 1 2 3 Seavey Island. SOep Dala
I | [ -

v.950118




PNSY Batch 1

Batch Ianiculm A, Fe, and MnDate of sis: 12/20/94|
1 ~_|Rinse Particulate Dilution Dilution Dilution Particulate _ |Parliculate - |Paniculate
Cruise - [Station th Salini Particulate _|Adjusted Concentration | ALICP FelCP MnCP Dilution Corrected Corrected Corrected Al,_mg/g Fe, .m Mn, . m
No. No. T o/00 Weight, mg |Volume, mi ImglL Cone, ug/ml _[Cone, ug/mi |{Conc 'ml__|Factor Al,_ug/mi Fe, ug/mi |Mn,_ug/mi
MESS1 {30D |LCS 500.0] 462.00 5.66 9.4 0.138] 1 5.660 9.400 138 12,25 20.35 0.30)
1 i 1.5 "ﬁ 881.5) 1.32] 462] T 481 0.109 2 9.240 9.620 .218 91.86 33.17 0.75
1 11 e8] 785.1 1.34 3.22 3.36 0.083 2.67 8.597 8.971 .222 32.75 34.18] 0.84
1 3| 15 841.1 4.05 4.27, 0.09 2.67 10.814 11.401 .240] 34.33 26.19 0.76
1 3 [] 975.8 5.02 5.4 0.115 2.67 13.403) 14.418 .307 37.49 40.33 0.86]
1 4 2 510.8) 3.48 3.63] 0.085 2.87 9.292 9.692 .227 37.92 39.56 0.83
1 4] 10 504.6 2.34] - 2.58] 0.063 2.67 6.248 6.889 .168 23.36] ~ 2575 . 0.63]
1 5 2} 5110} Y58 188 0.053| - 267 .. .. 4.219] 4.432 142 31.25 32.83 1.05
1 [) 2 S T L ) R ¢ Tl 1.9 o.o4z‘ 2.67 4.566 5.073 112 30.44] .33.82 0.75
1 8 10 - 527.7) el vy 8l 0.044] 2.67 4.379 4.859(" 17 24.67 27.38 0.66)
1 7 2 527.2 2.02 2.18 0.062) 287" " 5393 5.821] - - 166 . 32.20, .34.75 0.99
1 7110 510.5 1.74 2.04) - o.osgk -2.67| 4.646 5.447[ .150 24.13 28.30 0.78
1] [} 2 498.2]:. 1.36 - 1.69] 0.043 267 3.631 4.512 115 30.90 38.40] 0.98
1 ] 2 -500:6[; 15[ . :1.86] © 0.048] 267" :4.005 4.966 .128 29.87] 36.79 0.95
1 o] 10 . 490.5 1.84 1.98) . 0.058] 2.87 4.378] 5.287 (155 . 24.33 29.37 ~ 0.86]
1 1o| 2 .__485.5] 1.21 P 1.4 0.042 '2.67] 3:231 3:.738 11202 7 28:82] 31.15 0.93
)| T
Batch 1 Particulate Cadmium e A L -
BRA |Particulate o : Abs/Cong:: .
Q&JME@_" jiosted__|Concentration |Cadmium | Polynomial [Regression Paniculaie Cd :
No. No. M Volume, ml " Img/L - 1Np$: - - - |Factore.- . |Equation . | ug/g
ProBk1 o 0] 0.0012263) -0.04 T 1-0.04["
Wm$1 30D 500.0 0.008] -0.0077737[" 0:27] 0.59 -0.59
MESS1_[30D 500.0/ » 0.119].-0.4177737 -~ 5.30 11.48 11.48
1 1| 15 881.5 . --0.005| -.-0.0037237 E‘ 0.46)" i 0.46
1 1 ) 785.1] . 1:34 . 0.004] -0.0027737| : . 0.37] > - 0.37] -
1 3 1.5 8411 1.50 © 0.003] -0.0017737 0:20] 0:20]
1 3 8 975.8 1.47 '0.006] -0.0047737, 0.47 . 0.47
1 4 2 510.8] 1.92 ~-0] ~0.0012263]- -0.17] 017
1 4 10 ‘504.8 2.12 -0.002}. ..0.0032263] -o.@{ ‘ -0.42
1 5 2 1.06]° ~ : - 0] 0.0012263 S-0:32] -0.32]
1 [] 2 1:45 ' -0.003}' 0:0042263 - -0.98] -0.98]
1 8| 10 . 1.35 -0.002]" "0.0032263)| --0763] . -063[ -
1 7 2 7.2} 127l 0l 0.0012263) -0.25] -0.25
1 7l 10 5] 5 | "0'0022263[ " -0:40}" ' -0.40
1 8 2 8.2} 0.0022263}" 0668 .- "~ -0.66[ " B
1 [) 2 1. K 0.0022263) i . +0.57}. = - -0.57 ]
1 ol 10 1.61 S ©0.0082263 - Sr.200: 0 -t1.20] :
1 10 2| 31.6 0.48] " T485.5] - '0.0052263. 181 -1.51
BkCki{ e .. -0.001] - 0.0022263, :
Bk Ck2] - : . 0] 0.0012263] - C
BkCK3|.. . | ; ©_-0:005] ~ 0:0082263]
Bk Cké B +20.006] ~0:0072263
Bk Ck5 o -0.003] - 0.0042263,
Cd CK1 ] - 0137 -0.1152737]
CdCi2:| r 0:193] -o117737]
CdCid 0.113] -0.1117737]
CdCla “0.118[ -0.1147732} -
Cd CkS 0.118] -0.1167737
Page 1
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PNSY Batch 1
\‘ IR I -1 1
! Batch 1 Pasticulate Copper Dats of Analysis: 7711/94)
| - .
;‘ Rinse Particulate Abs/Cone. ,
Cruise h Salin Particulate | Adjusted Concentration | Copper Polynomial _ |Regression . Particulate Cy
No. No. ~ IM__ |Typs joloo [Weight 'mg |Volume, mi__Img/L " 1Abs. Factor ¢ Equation ug/g
ProBk . i : 0 -0.7
MESS-1_{30D 231 500.0 462.00 - 0.037, 20.88 20.9
MESS-1_|30D {Spk ] . 231 500.0 462.00 0.111 65.80 65.8(.
1 115 1S 1.18 881.5 1.32 0.038 R 35.20 35.2
1 1 8 31.54 1.05 785.1 1:34 0.034 33.55 33.5
1l 3. 1.8 91.35 1.26] 841.1 1.50 0.043 35.97 36.0
1 3 8 31.39 1.43 975.8 1.47 0.054 40:32 40.3
1 4 2 31.44] 0.98 510.8 1:92 0.038( 38.23 38.2
1 4 10{ 31.47 1.07 504.8! 2.12 0.027 25.58 256
1 5 2 31.69 0.54 511.0 1.06 0.017 29.91 29.9
i) [} 2 31.53} 0.8 523.1 1.15 0.019 30.66). 30.7
; 1 e[ 10 s8] o7t 527.7 1.35 0.022 30.65|, 30.7
! 1 72| 31.87] __ 0.67] 527.2 " 1.27 0.025 37.50( 37.5 g
1 1 7 10; 31.68 0.77 510.5 1.51 0.02 25.35) 25.3
; 1 8 2 31.81 0.47 498.2 0.94) 0.017 34.37 34.4
! 1 9 2 31.59 0.54 500.6 1.08 0.019 34.07 34.1
I 1 8" 10 31.81] 0.72 490.5 1.47 0.025 34.90 34.9
| e 400 20 31.6 0.48 485.5 0.99 ..0.018 31.32 31.3
| . v Bk CK1] . i T ol ‘ ..
! : B . |BK Cke. ; T 0]
i S T ‘ SR R
i | T JCuCki] j T~ 0078
| . _JcuCk2: : : - e .07 E
: : : | ; lch (o< 3 C . 0.08
1 J i loueke ‘ ] T ~_ 0079
| R . Jeucks S /008




PNSY Batch 1

L 1§ 1 [ i |
‘Bau:h 1_Particulate: Nickel le of Analysis: — 7/18/94
: ] Rree . |Pariculate j . Abs/Cone.
Cruise Dopth Salini Particulate _|Adjusted Concentration |Nickel mial Regression Particulate Ni
No. No. M - |Type ' Joroo We Volume, ml imi/L Abs. - Factor ¢ Equation ug/g
ProBk - : 1.71
MESS1_[30D 231 500.0 462.00 24.20
_|mESS. [30D |spk ‘ 231 500.0 482.00 67.28
1] . 1] 1.5 31,5 1.1, 8815 1.32 35.29
1 1 ] 31.54 1.08! 7851 1.34 34.18
1] sl 15 31.35 1.26( 841.1 1.50 35.50
1 3 8 31.39 1.43) 975.8 1.47 45.42
1 4 2 31.44 0.98} 5108 1.92 37.91
1 4] 10 31.47 1.07 504 6 2.12 3118
1 5 2 31.69 ___0.54 511.0 1.06 43.05
1 ] 2 31.53| 0.8 523.1 1.15 34.54
1 6] 10 m.sgk 0.71 . 827.7 1,35 52.32
1. 7 2 31.67] ~0.87 5272 1.27 30.83
1 7| 10 31.68] 0.77] 510.5 1.51 31.83
1 8 2 31.61 0.47 4982 0.94 46.78
1 [) 2 31.59 0.54 500.6 1.08 40.71
1 9] 10 31.61 0.72 4905 1:47 30.54
). o0l 2l o 318 0.48 4855 0.99 43.17
-/ Paged
S " Ty Ty . - ey e . e
Lr L L‘; ! : L J - r’ ¢ J




L

1 1 i
[Baich 1 Pariculate Lead Date of Analysis: | 7/25/94

1 ] i Rinse Particulate . Abs/Conc.

Cruise Aiu_nﬂ |Depth [Sample |Salini Particuiate _|Adjusted Concentration |Lead mial _ {Regression Particulate Pb
No. No: M TLoloo Wei _|Volume, ml__ |mp/t Abs. . |Factore Equation ug/

ProBk: | i ) i eeguooft o e o - 398f e e .. 0.4

MESSt [30D | | - v 231 "500.0 462.00] " 0.049] T 12.193] 2638 . 26.4
30D |Spk T 231 . .500.0 _ 482.00] . .0.118] . 9224~ e3.26] 63.3

i

1. 1:18]-- 8815] . . 132" “0.082]: - - 15.402] - 5311} - 531

1.08] - 785.1| 1.34)° 0063} 1 15.848) ~ " 59.81] 59.6!

1.26} 8441} - 1.50] . " 0:08%[ R E 20.092 63.78 63.8

-

1.43} 1 975.8 - 147 - 0.094] o 23.3014} 65.18)  65.2

“o.98| -~ Sto.sy - -~ 1.92 0088 . - ... . 16883 68.91 68.9

- 5048 212 10043\ - : R 10.712 40.05 40.0

0.54 511.0[ 1.06f .- 0.0281 - 7:010 51.93 51.9
550 523.1] " s 0.034§: - e 8.491) 568.61 56.6

527.7] - 1.35[: 70.034] : : - §.491 47.84 47.8

-

.. 527.2 1.27] 0.042] ~ j P 10.468] - - 62.48 -62.5

510.5] " 1.51 0031 . ~ 7.750] CC40.26) ¢ 40.3

-

498.2] " . 0.94] - 0:028] 2 7,010, 59.'676’“‘ 59.7
;500.8):- 1.08}."" .0.033]" ¢ 8.244 T 61:07] 811

ot [t ot [t |t ot [t [ [t |n it fia [ i s ]

Y

" 4905 1.47] - 0.033] ) 8.244] 45.80]  45.8]

O [0 [ [ool~|~i[on || |® 10D ]-afai

v lomvlviciniofrinlo i e linieln

. 4855 - 099l . 0026 N 54:30 54.3
Bk Cki [ R ¢ S -0:003| - . - ‘

_|Bk Ck2 p  -0.003

BK CK3| T N . 7.0.002]

BkChaf @ - (R - - : -0:002

Bk Ck5] N -0.003]:"

Pt | SRR MM B _0082[

.2 0082

5 Pb Ck3 1T . 4T 0.082

PbCk4 . | _ o - 0.088

SPoCRs] ) e 1 - 0.083




PNSY Baxch2

Batch 2 Pariculste Al, Fo, Mn ~ |Dae of T 12/20/94
Rinse Pariiculate Dilution Dilution Dikution |Pariculate Particulste _ |Particulate -
Cruise Depth] Concentration JAHICP _JreicP _|Mnice Dituion Corrected  [Comecled  [Carrected  |Al, mgig Fe Mn,
No. . L Conc, ug/ml _IConc, ugml |Conc, ug/mi  [Factor Al, ugymi Fe, ug/mi Mn, ug/mi -
1 MESS-1 [300 482.00] 5.645 9.411 0.134 1 5.645 9.411 .134 12.22 20.37
1 10| 1'.ou| 't.nif 1.898 0.052 2.67 4.768 5.068 .139) 36.66 38.98{
1 11 0.93 1.339) 1,506 0.037] 2.67 3.575] 4.021 .099 31.09 34.97
1 10| 1.485] 1.689 0.039) 2.67 3.965 4.51 104 28.84 32.80
1 5¢[ 2.064 235 0.045] 2.67 5.511 6.27 1120] 27.90 31.77
1 .89 1.265 1.441 0.037 2.67 3.378 3.84 099 30.71 34.98
1 .88 1.1 1.262 0.033] 67 2.964 3.370 .088( 27.57 31.34
1 1.95] - 2.535] 3.063 0.078] .67 6.768) 8.178] .208 28.80 4.80]
1 1.99 2.532 2.963 0.062 2.67 6.760) 7.911 166 27.88 32.62
1 2.54) 3.215] 3.81 o.onl 2.67 584 10.175] .238) 27.92 33.00
1 2.39 3.4;5_* 4.093 0.009) 2.67 9.145 10.928 264 32.09 38.34
1 2:01 2.884) - 3.775 0.004] 2.67 7.700, 10.079] 251 31.43 41.14
1 2.35 3.05 4.064 0.092] 2.67 8.144 10.851 246 27.61 368:78
2 1.88) 2.027, 2.707 0.063 2.67 5.412] 7.228 .168 22.32 29.80
2] 1.79 1.55 2.108 0.067 2.67, 4.139f 5.628 .152' 18.19 24.74
2 1.80 1.347 1.778] . 0.041 2.67 3.596 4.747 109) 18.21 24.04
Baxch 2
Cruise - | Caomium " |Polynomial~ ] . | Pariculate Cd
No. \bs. “ |Factor ¢ - - jugig
-0:01].-0.0078162[ 0.26) 056 0.58]
30D — 0.129]_.-0.1288162 5.30] 1148 11.48 B
1 10 s ...0.003] -0.0008 162 0.03 ozl o2
[ R 1 0.004] -0:0018162] 0.06 052 - o052 - -
1 13 2 - 0.006] -0:0038162 0.13 w2l 092
i -|a| : 0.007] -0.0048162! 0.16 081 -0.81
— I 1003 <0, i 9.03 9:24] %
R Y AR . ~0:003]  -0.0008162] 0.03 0:25]-
o Af- 18] 2 . . 09 .0:006[: -0:0038162] .- 0.13] 0:54)
) E t7l ) 0 -0.004| -0.0018162] 0.06) 0.25]
1] nl 2 L 0.005)..-0.0028162| 0.09) 40:30
i e + 2] IR RY :0.005]. -0.0028162| 0.09] 033
1. 20] -2} :-0: 0.005| -0.0028162( 0.09 - 0:38
1 21} 2l 3138 , 0.006[ -0.0038162 0.13 . 0.43
2 12 1--31:769["." . -0.97 88 "0.013{. -0.0108:162 0.36 ERE ~
2] 1] 18] 31918 . 093] - 1.79] i 10:006] " -0.0038162] 0.13 0.55
2| -2 - 2] 31889 0.70] +£1.60 ” 0.006]-0.0038162 0.t3 0,84
N ekt ] i Ll 0.002] " 0:0001838 -0.04 .
Bk Ci2 . 0.001]0.0011838| -0.04 E
B Ckd s ‘of 00021838 -0.07
Bk Clod | 2 i o.ooal, 0.03)
BKCKS| 0.001] ~0.001:1838, -0.04 -
cacki] 10:126]_ -0.12387162 I
i lcacr2 :
‘Page 1
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1 | | ]
|Batch 2 Particutate Date of Analysis:
1 Pariculate Abs/Conc,
Cruise Sali Concentration Pi ol % Particulste Cu
No. No. |M 8 o/00 Factor ¢ tion ‘uglg
ProBik . 0:001 -451] ~.0.5457181 -0.65
MESS-1 - [30D 0.4¢ 0.036| 9.405 20.36 20.36]
MESS-1_[30D 0.46 0.11] 30.242) €5.46 65.46
1 10§ 31.6 1.08 0.021] 5.181 30.85 39.85]
1 11 2 i :n'.j‘ 0.93 o.ﬂ 4338 3TN 7| -
1 13 2 31.55 1.10] 0.026]. 6.589 47.92 47.92|
1 13 8 n.%’ 1.56 0.03) 7.715 39.06 9.06
1 18 : X 3. ) 1.74
1 14 18] 31.7 0.88 013 2928 27.24 27.24
1 18] 2 1.41] 1.95 .oaz| 8.278 35.23 35.23
. 1 2] 1.45) 1.99 0.03] 7.218] 31.82 31.82
1 8 2 1.37 2.54 0.035] 9.123 29.87 29.67)
1 o 2 31.4 2.39 0-036] 9.405 33.00 33.00]
1 20 2| - 31.35) 2.01 0.034] 8.842 36.09 36.09)
1 21 2 31.35) 2.35) 0.038/ 9.968 33.79 33.79)
2 1 2 31.769) 1.88 0.025 6.307 26.01 26.01
2 [1ET 31.918, 1.79 0.021 5.181 22.77 22.77
2 2l 2 31.889 1.60 #VALUE| SVALUE! SVALUEI
i BkCkl| - [ -.732
8% Ci2 0 -.732
Bk O3 [ -.732|
Bk Ci4 0 -.732
Bk CkS [ -.732
cuckt|  ~ 0.077 . 20948
cucke | - 0.078] . 21231]
cuciaT 008 21.794]
[ CuCiW” 0.079]. . 21.513
i fucns - 0.081 22.076]




PNSY Batch 2

{ 1 1 I
Batch 2 Particulate Nicket Dete of Analysis: 7/18/94
1 | ‘ Finee Pariculate . Abs/Conc.
Crulss th Sali Particulate Concentration [Nickel [Polynomial - | Particulate NI
No. No. aL] T 0/00 M_mnfnl Jmg/L Abs. Factor ¢ i%‘on ug/
Profik -0.002 -.435] -0.5457161] -0.55)
MESS1 {300 |- 0.029 9.193 19.90) 19.90[
MESSY 30D |t 0.095) 20.689) 64.26 €4.26
1 1o| 3 0.013] 4.224 32.49 32.49
1 1 2 0.01 3.202] 28.63 28.63
1 13 2 0.01 3.202 23.94 23.94
1 13 ] 0.018 5.776 29.25 29.25
14 ; 2.081] - :
1 14] 15 0.01] 3.292 30.62 ao.ezl
1 5] 2 0.021] 6.708 28.54 28.54
1 17 2] 0.018] 5.776 23.82 23.82
1 18] 2 0.027 8.571 27.87 27.87
1 19 2 0.024 7.640 26.81 26.81
1 20 2 0.021 6.708 27.38 27.38
1 21 2 0.021 €.708 22.74 22.74|
2 1 2 31.769 0.9 - .516.8 1.88 0.017| 5.466) 22.54] 22.54]
2 1] _1s] 31.916) 091 509.5 1.79] 0.016] 5.155 22:66 22.68|
2 2 2 31.889 0.79) 492.4 1.60 0.012 3.913 19.81 19.81
-0.002 -.435
-0.004 -1.056.
-0.003 -.745
-0.004 -1.056)
-0.002 -.435)
.0.068] .20.683
.0.086].. _20.683|
. 0.068] 21.304
.-0.066| . 20.683
- - o.oea}, ] 21.815

Page 3
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{ | 1 1
Batch 2 Pariculate Lead Dew of : . 7/25/94

i Rinse Pariculate . Abs/Conc.
T Concentration P |Regression Particulate Pb
Factor ¢ ton ug/

-0.002 -546] -0.5457161]  -0.8
0.047 11609 2543 " 25 - S B
0¥ - 20.717 " 64732 643 : IR R Y
0.032 . 7.888] 5737 ° '57:4 - [ B
0:042] T 10:369 5250 sas[ T

003 _ . 8384l  eaan| 4.5 -
" 0:03) i 7.302 6428
0:026] : €400 5818 i .
o1 5.159 4800] 48
o0s8[ o 14:337]  e101]
0:076] i 18,802 77,54
10:069| o 17.066 5550
) R 18.306] 64.23|"
o071 . o 17562 71.68
-0.078] - 19209  6542] "
o043 - 10617] 43.78|
0.034] .- - .- T 8.384] 3685
"0:025] 6.152 IT15
0001 . . 208
~0:002 .- —-548]
0:003 e 794~
-0:003] - -.794
%0:003] & . - 794
0082 - . .. | 20291

[ T 1 0 ) ) g ) ) s G G )

0‘."052' 20201} ° T
-0.083}) T o "20.539} :

0.086] - " Al PINTE IR
; o_;o‘a': R .‘ 20.539

i Page &



PNSY Batch 3

Baich 3 Pariculate Al, Fe, Mn_ [Date of 12/22/94 |
A N A — . 1 .
| Partculate. | Ditution Diution |Ditution Pariiculate —_[Particulate  [Par¥culate
Cnise [Station Mm Particulate ANICP FeICP MnCP Dilution Corfected __|Corrected __ |Corrected - |Al, mg/g Fe, Mn,
No. No. M Type_ loloo m Cone, ug/mté |Conc, ugiml [Cone, ug/ml_[Factor Al, ugmi Fe, ug/mi Mn, u [
[mESS-1 -[30D 5.537 9.45) 0.131 1 5537, 9.450 131 11.98; 20.45 0.28] .
2 3 2 31.87 1.755) 1.926 0.042 2.67 4.686] 5.142 L112] 23.14 25.39 0.55)
2 4 2 31.79] 1.541 1.769 . 0.03 2.67, 4.114 4.723 .080[. 21.10) 24.22 0.41
2 s 1 at.e1 1.787) 2.024 0.041] 2.67 4771 5.404 -109) 24.79 28.07 0.57
2 6| 5 31.7 1.948 2.258 0.035] 2.67 5.201 6.029 .093 23.91 27.72 0.43]
2 ¢ 1 31.2 2.092[ 2.419 0.04 2.67 5.586| 6.459 107 28.28 32.70 0.54
2 e[ 3 31.3 2.135 2.414 0.04 2.67 5.700, 6.445 .107] 28.15 31.83 0.53
2 8l 10} 31.72 1.728 2.142 0.042] 2.67 4.614 5.719 112 21.97 27.23 0.53]
2 ] 1 31.88 1.185 1.529 0.04] - 2.67 3.164 4.082 107] 20.75 26.77) 0.70|
2 [ 5] - 32.33 1.3114 1.749 0.038 2.87 3.500 4.670 A0 21.54 28.74 0.62,
2 o] 2 31.37 1.714 2.275 0.032] 2.67 4.576) 8.074 .085] 21.79 28.93 0.41
2 10] 2 31.91 lost 1.499 0.034! 2.67]lost : 4.002] .091[lost 24.63 0.56]
2 1 1| 2 31.55 lost 3.068 0.053 2.87]lost 8.192 .142[lost 33.78 0.58}
2 13 2 31.62] host 2.884 0.053] - 267108t 7.700 .142]lost 27.26 0.50)
2 13 9.5 31.62) 2.049) 2.397 0.044 2.67 5.471 6.400 117, 25.75 30.12 0.55
2 1s] 2 31.74 1.766) 2.256 0.046 2.67 4.715 6.024] 123 21.68 27.69 0.56]
T—
Baich 3 Parsculaw Cadmium _ |Dew of 9/23/94
Samgle . [Fnee Pariadste . Abs/Conc.
Cruise |Sample |  [Salinity, {Pasticuiate Concentration | Cadmium Polynomial Parliculate Cd
No.  “INo. [Weight, mg |vVolume, mi__img/L Abs. Factor ¢ tion ug/,
Probk2” [ ‘, 0] 0.00088781 -0.03
“IMESS-T 231 .500.0/ 462.00| 0.012] -0.0111122 0.73 0.73]
[MESS1 -l 238 500.0 462.00 0.139]" .0.1381122] - 11.72 11,72 -
21 3 2 1:87]- 183 0.005[.~-0.0041122] 61 0.6 -
2| 42 1:79) " 1.88] " 0.004[ -0.0031122 D.48 0.48
2 R 1.61]- 1.68]° 0.004]- -0.0031122| 049~ 0.48]"
2 sl -8 -31.24] - 1.86 o7 .71} -
2 e 1] —31:27]- 1.64 0.47 0.47
2 ] S - 31.37] 1.86] 0.76 - 0.76] -
2 6]~ 10{- 3172 _1.68| 0.59 0.59} ¢
2 [] 1 3185 1.23 1.01 1.01
2| D= 93] 1.35] 0.58 0.58
2] o "2l : . 0. __1.67} . -0.0051122]° 0.74 0.74]
2] ol el 31:01] 0.65 1.3 0:006[ -0.0051122) 095 0.95)
F1 Y] ) e :n;ssl 97} : 1.99 0:000] -o.ooauzzl " 101 1.04]-
2! "nl: 2] - 3nie2 - 113 .- 490.9| 2:30 0.009[" -0.0081122] - 0.87]: 0.87
2l va[ es{: 3t.62] 0:85[. K 1:67] 0:004] -0.0031122[: 0.44 0.44]"
2 | ] = ) 0.87 1:78] 0:007}"-0.0081122[ "0:85 0:85
1= : R 0.003] -o.ooznazl’ R RS
< j 0:001[" -0.0001122]" ;
B -o,oomzz,
1: -0.0001122
~lcd o -
CaCha |-
CaCiS. i
] | ~
Page'V
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PNSY Bakch 3
J
”
[Baxch 3 Particutame "3 Date of 7712194 -
I | i Fines Particulate Abs/Conc.
Cruse . |Particulate od Concentration | Copper P Paricuate Cu
No No. L o/o0 |Weight, mg |Volune, ml. ImglL 5 Factor ¢ on _lua/g
ProBe2 | 1 0.001 -.569
MESS1_[30D 231 500.0) 462.00) 0.038 9.390) 20.33
MESS-1. [300 |9pk - 231 §00.0 462.00 0.107 29.593] 64.05
2 3| 2] ~31.87 0.81 496.8 1,63 0.016] 3.600 18.27
2 4 2 31.79) 78 465.1 1.68 0.019 4.553] 23.35
3 1 1.81 .77 4645 1.66 .022] ~ 5.406) 28.00
2 5| s .71 0.87| 4€8.4 1.86 0.029) 7.398 34.02
2 3 1 31.27 0.79 481.7 1.64 0.031 7.967 40.34
2 € 3 31.37 0.81 486.7) 1.66 0.03 7.683 37.94
2 sl 0] 1 3172 0.84) 500.8| 1.68 0.023] 5.691 27.10]
2] 31.85) o.61] 494.3 1.23 0.013 2.846 18.66
2] 8l - 32.33[ 0.85] 482.0 .35] 0.016 3.699) 22.76
2 [ 3 91.37 0.84 502.9) 67 0.023[ 5.691 27.10)
2 10 2 31.91 0.65] 497.2) .31 0.012 2.561 15.76
2 11 2 31.55, 0:97 487.2) 1.99 '0.033] 8.637 35.20
2 13 2 31.62 13 490.9) 230 0.032} 8.252] 29.21
2 13] - 9.5] 31.62 85| 5004 1.67 0.028] 7.114 33.48
2 15/ 2 31.74 .87 489.2] 1.78 0.023[ 5.601 26.17
BKCkl| .0.00% ..569
Bik Ck2 0.001 -.569
BIk Ck3 0 ..854
Bik CkA 0 -.854)
Btk CkS 0.001 -.569)]
[Cu Cki 0.075| 20.488)
cuck2 ‘ 0.075] 20.488
CuCK3 [ - 0.07 20.772
R Joucm] 0.077] 21.057] - B
Joucs 1 0:077 215057[

Page.2
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PNSY Batch 3

Baich 3 Particulate Nickel Im of Anslysis: 7/18/94
1 ' _[sampe Abs/Conc. |
Crise Sal [Regression _ [Particudate Ni
No. M o/00 on {ug/g
_ |ProBa -1.556 : -1.6
!nessf 300 10.578] 22.90 22.9
MESS1 30D 30.800 €6.67 66.7
2 3 2 31.87 €.222) 30.73 30.7
2 4 2 31.79/ 4.978 2553 25,5}
2 [ 1 ate 5911 30.71 30.7|
2 [ 5 -31.7 7.156] 32.90 32.9
2 -8 1 31.2 6.844 34.68 34.7
2 [ 3 31.37 80891 39.94 39.9 N
¢| 10 31.72] 6.844 32.59 32.6
8] 31.85 5.269 34.68 :u.7| -
8 & 32.33 5.289) 32.55 32.5
ol 2 31:37 6.222 29.63 296
2 10[ _31.91 4.356) 26.80] 26.8[
2 1 ol 31.85[ 8.400) 34.64 34.6}
2 13 2 31.62 8.089] " 28.63 28.6
2 13 o.?l 31.62 7156} 33.67 33.7
2 18] 2 31.74 7.467 34.33 34.3
BCh1 |- -933
Bk Ck2 . 1.244
Bk K3 1.244
Bk Cied 311
Bk CiS 1.244
N-Cki 18.978
NC ] - 22.400
N ‘ 22711
T INiC | [ 21.467]
" INEEKS: - 23.333)
I S
T TR :ﬂ;,‘ 3 ™ Ty Fo C——— ["‘ T
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PNSY Batkch 3
7/26/84]
Paryculate Abs/Conc.
Particdate Pb
uation ug/g
. -:438 0.4
231 —-4862.00] . 12.696 27.48 278
L 231 - 462.00] 31:182) 67.49 - 675
: 2 0.8 1.66 11.724 57.89 57.9)
. 2 0 1.64 11.967 60.59) §0.6
. 0.81} 1.63 7.102 35.07 351
2 078 1.68| 7.345 37.67] A
I 2 0.77] 1.66 10.781 55.85 55.8
D87 - 1.86 10.264 47.19 47.2["
Bl .84 ~1.08]. 534 4540 540
; 2 i .61 71.23 $.373 41.79 41.8]
! 2 5 :0:65 1.35 .345) " 45.20 45.2|"
. 2] 1 2 0.84] - - 167 11.724 5583 55.8]
. 2 10 2 ‘ .gF :31] 5.643 3473 34.7]
) 2] 1 -2 0.97 -.1.99 14.885[ 61.38] 61.4
2 13 2 1.13] - 230 13:183 46.66 .48.7
2 13] 9.5 o.osl - 1.87 12.210 57.46 57.5 -
F N 087 178 10.507 48.31 48.3[
Jexext] o 5438 i -
Bk C2 : 438
B9 Ch3|
Bk Cit
=3 -.195]
ot 20.480/
" |eock2 | v, 20.723
Fracua N 20.966
PoCRa| 21.209
PO C5 | 21.453]

-Page 4
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PNSY Batch 4

Baich 4 Pariculste Al, Fe. Mn___[Dew of 12/22/94 T
L Dilution Dilution Dilution Parliculate Particulste Particulate
Cruise | Station Sali Particulate FeICP MnICP Diuton Comected . [Corrected _|Comeced Al Fe, mg/g Iun my/g
No. No. L] o/00 [Weight, mg | [Conc, ug'mt _{Conc, ugimi Factor Al ug/mi Fe M, ug/mi T
MESS1 30D 231 5.529 9.697 0.123 1 5.529 9.697 :123 11.97 20.99] 0.27
2 18] 2 31.31 0.86 2.351 2.817 0.051 2.67 6:277 7.521 13§ 20.20 34.98 0.63
2 16[ 10 3141 0.85 1.799 2.096 6.031 2.67 4.803 5.596 .083] 22.60 26.34 o.ail
2 18 2 31.47 .95 3.066 3.401 0.044 2.67 8.18¢) $.081 117 34,47 38.23 0.49]
2 18 7 31.56] .92 2.586 3.063 0.041 2.67 6.905] 8:178) .10L 30.02 3556 o.4q
2 19 2 31.69) 0.8 2.251 2.618 0.05] 2.87 6.010{ 6.990, 134] . 30.05 34.95 0.67
2 % s 31.66 0.75] 1.754 2.043 0.029 2.67 '4.683 5.455 077 24.98 29.09 0.41
2 20 2 31.50 0.47 1,166 1.325 0.024 2.67 3.113] 3.538 .064]. 26.50 30.11], 0.55
A ﬁ ] 3177 0.2 1.835) 2.056 0.039 2.87 4.809 5.490 104 28.00 31.37 0.60
2 21 2 30.93 0.73 . 2.193) 2.57 0.05 2.67 5.855) 6.862 134 32.08 37.60 0.73)
2 21 12 31.01 0.88 §13.2 1.68 -2.429 2.846 0.051 2.67 6485 7.599 136 30.16 35.34 0.63
2 22 2 30.42 0.8 498.2) 1.61 2.451 2.872 0.04 2.67 €.544 7.668 .107 32.72 38.34] 0.53
2 zal ] 30.43) 0.93 505.2) 1.84 2.891 3.473 0.059! 2.67 7.719 9.273| 158 33.20 39.88 0.68, |
2 23] 2 30.73] 071 4938/ 44 2.073) 2.553 0.04f 2.67 5.535 6.817 .107| 31.18 38.40) 0.60 |
2 Al af 26.92 1,16 479.2 2.42 3.761 4.833] 0.058 2.67 710.042 12.904] .158| 34.63 44.50] 0.53 |
2 24 S5 208.97] 1.74 504.3 3.45 4.416 5.855 0.07 2.67 11.701 15.633} 187 27.11 35.94 0.43 |
2 28] 2 3o.n| 0.85 504.5] 1.88 2.368 2.962 0.043 2.67 6.323 7.909] L A18[ 29.75 37.22 0.54 |
0126194 ‘
Rinse Pariculate Abs/Conc.
justed Concentration | Cadmium P ol Regression Pariculste Cd ;
Volume, mi- _Img/L Abs. Factor ¢ |Equation ug/ N |
MESS1_[300 231 so_o._o‘-, 462.00] g0z 0.79 1
JMESS1 23 500.0]- _...462.00 -0.138| 11:79 i
2 2| 1231 0.86] 50851 - . 1.70[ . -0.004] 056 B I
2| - o] - 8 1.74] 0,001 0,14 :
2] I 1.92] -0.008 0.63
2 7 . 1.82 -0.004 0.52] -
2 2] 1.61 -o.oogF 0.90
2| 5 . 1.50[ . -0.005] 0.80["
2 2| - 0.93f . -0.004] 1.02[-
2 6l b4 -0.005] -.0:86 -
2 2 .1.50[ -0.003] 0.49} : . i
2| 2 .1.88 -0.005) 0.70] : i
2] 2| : -0.004 0.60[ -
2 © -0.005] 9.65]" |
P18 2f -0.004] 0-68 . |
2l 2 -0.067, 0.73f :
2 0% -0.008 T 0:55] |
2[ 2 -0.007}: 0:90[ :
.0 -0.001 i - |
-0 ___0.001 g i
g 0 !
‘003]” - -0.003]: i
| )
- Jegem | 0:129 -0.128] '
i jcack | .03 -0.13] :
Jcaca ] - B 0:133) -0.133
Jcd cnt L 0:133] .0.133] - |
lcacas 0:135] -o.nsl S: I :
|
!
. |
P — S—— ey e i ——— e }
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PNSY Bakh 4

|
\
|
‘\ .
* 1 L
Daw of Analysis: 7112194
1 Abs/Conc.
[Dopth [Sample [Safirity, [Particuiate P [Regrassion Partculate Cu
Type jo/oo . - [Weight mg | Factor ¢ _{Equation jua/g
} : 0.001 -579 : -0.6|
: | 300 231 0,036 9.546 20.66 20.7
: 30D 231 0.106 20.794 64.49 €4.5
i 2 31.31 0.86 0.029) 7.521 34.98] 35.0
! 10 1.41 0.85) 0,022 5.496 25.86 259
; 2 31.47 0.95 0.037 9.835 41.41 41.4 i
* 7 31.56 0.92 0,033 8.678 37.73 7.7
2 31.69) 0.8 0.038 10.124 50.62 50.6
; 5 31.66 0.75) 0.031 8.099 43.20 43.2
i 2 31.59 0.47 0.019 4.628] 39.39 39.4
: 0 31.77 0.7 0.032 8.389 47.93 47.9
| 1 2 30.93 -0.73 0.028] 7.231 39.62 39.6|
: 2 23] 12 31.01 0.86] 0.029 7.521 34.98] - 35.0
| 2l 2 3042 - o8 0.027] 6.942 4.7 34.7
2 22] ¢ 30.43 0.93 0.034] 8.967] 38.57 38.6
‘ 23 2 ao.7a| 0.71 0.024 6.074) 34.22 342
i 2l 24 2 26.92] 1.1% 0.046 12.438] . 42.89 42.9
! 2 P 28.97 1.74 0.053] ‘ 14.463 33.25 33.2)
i 2 25 2 30.49 X 0.027 6.942 32.67 32.7
! : 0.001 -.579
i 0.001 -.579)
| 0 -.868
| [ .-.868
i B -.868
i - - 0.074)- . | ... 20.537
! T 0.075] - .. .20.827
o 0.078] - 21.116)
0.077 21,405
! 0.077] - - 21.405
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PNSY Batch 4

(— 1T T I I
Baich 4 Particuiate Nicket w 7/20/94)
N P S
| Sample Rinse Pariculate. Abs/Conc.
No. __[No. N osl.:o :.r/‘w“”
. .

ProBk2 0.5|
~|mess1 30D 2057 20.6
uess1 (30D fopk - 62.62 62.6)
2 16} 2] 31.31 23.36 23.4
2 1e[ 10 a1.41 16.60 16.8
2 18 2 31.47 2618 262
2 18 31:56 23.13 23.1
2 19 . 2 31.69 26.60 26.6]
2 19) 3 31.66 23.59 23.6]
2 20 2 31.59 27.47 27.5|
2 20 31.77 23.57 23.6|
2 21l 2 ao.oa_* 25.88 259
2 21f 12 3r.01 26.14 26.1
2 22| 30.42] 22.12 22.1
2 22 30.43 29.31 ~29.3
2[” 23 2 30.73 24 92 24.9
2 24] 2 26:92] 26.59 26.6)
2 24 5 28.97] 21.18 21.2
2 25| 2 30.49 20.82[ 20.8

Bk Cid
Bk Ci2
_jexoa
. jem cra
BNCES:
... |NECKL]:
Noal
NG| . 19.966/
: . 18.770
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{Batch 4 Partculate-Lead ]

7127194

Particulate Pb

ug/g

12.226] . 2646

0054 oo
0:129 -

30.206/ -

65.38

) “23_5 _
_..65.4

- 0:056]

12:706]: -

59.10

591+

i

oo |0

0:039]

-8:630

-40.61]

_40.6]"

0:073,

16781

70.66)..

70.7]

"0:068] -

15.582,

67.75

GEE

0083 -

14.384]

71.92}

71.9)

~0.045] - -

10.069(. - .

§3.70}:.. .

537

©0.027]

5.753

44.97|

49.0

8.630

49.32

0:‘055 .

12.466]

68.31

49.3|

~eaal

- 0.06

13.664].

63.56

0.054(

12.226|

61.13]:

—ei]

T o.0n1]

-16.301

.70.11

701}

0.049] -

~--11.027]

62.13].

621

" 0.108]

25171] . .. .. .86.80[.

o Jro [ w0 [h fro [ro {ro |43 i [ [

25.411

58.42|

0:109] -~
—

58.4):

=719}
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PNSY Baxch §

Bakch 5 Particulate Al_Fe, Mn lou ot Analysis: { 12722104,
1 Dilution
Cruise [Station[Depth| Sall Particulste NICP FeliCP IMnicP Dilstion Corrected
No. No. M o/o0 . |Weight, mg | {Conc, ug/ml_|Conc, ug/mt  |Cone, ug/ml - |Factor Al ug/imi
MESS-1 30D 231 5.388 9547 0.128] 1 5.386|
3/ 1 2 0.54 1.|7al 1.295 0.033 2.67 3.132
3 1|13 .65 1.333] 1,494 0.043] 2.67 3.559
) 2 2| 42 1.22 1.24 0.032 2.67 3.257]
] 3 2 : .56 1.488 1.480] 0.037 2.87 3.973
3 4 2 067 1.658) 1,822 0.041 2.67 4.427]
3 3 2 .63 1.807 1,743 0.043] 2.67] . 4.291
3 5 ] 0.53) 1.445) 1.763 0.043) 2.67 "3.858)
3 ¢ 0.52 1.682 1.887 0.04] 2.67 4.?9"1'
3 [ 0.54 1.722 1.869 O.Dﬁ{ 2.67 4.508
3 6] 85 0.62 ost ~ 279 0.047 2.67{lost
3 7 2 0.68 1,54% 1.858] 0.052) 2.87 4.125)
3 [] 0.68 1.797 1.988 0.045! 2.6 4.798
3 12 .65 1.773] 1.951 0.048 2.67 4.734)
3 2 0.78 . 1.62 1.815 2.082 0.049) 2.67 4.846
3 8| 20 .57 X |.zo| 1.767 2.056 0.05¢ 2.67 4.718)
Bakch 5 Particilate Cadmium
1 . Abs/Conc.
Cruise Sali Pasticulate Cadmium Polynomisl.  |Regression Paricuste Cd
No. _INo M| /00 ADS. Factor ¢ Equation ug/:
ProBik3 10.0020967] ~_-0.06]
MESS-1 231 -0.0109033 0.34)
{ luessi 231 -0.1419033 5.77
3 0.54] -0.0019033 " 0.06)
3 0.65 -0.0049033 0.15)
3 0:42 -0.0029033 0.09
3 0.56 -0.0069033 0.21
3 0.67 -0.0029033 0.09)
3 0.63 -0.0029033 0.09
.3 0.53 -0.0029033] 0.09)
3 0.52] " TS -0.0019033 . 0.06
.3 0.54] 0. - 012 .
3] o.e2] .0:0039033[ .~ 032] .
-3 0.68] -"-0.0049033] S 05]
-3l 068 -+0.0049033( ~0.15].
3] 0.65 0.42[. -
3} 0:78 35|
3] 0.57 0.06) 0.41
. ~ Jemccxt : - 0.0010967[- _~ .-0.03 X
cleko] e 9:67E-05! " 0:00
“Jakcka[ T - 0.0010067} - - -0:03]
B Ci - -9.67E-05
- Bk OS5 00010967
“|cacki ~:0.1349033]-
CdCR2. | -0.1329033[
Cd.Ck3 -0.1339033]
i CACre. --0.1369033] -
Jcacas -0.1389033

-




. PNSY Bakch5
| T 1 I ‘
Baich § Pariculate ~ Detw of 7/13/94
) Rirne ‘i’ﬁmum Abs/Conc.
Cruise Pariculate ] Concentration [Copper i Pariculste Cu
No. No. M Type _ jo/oo [Weight, mg |Volume, mi__Img/L Abs. Factor ¢ fon ug/i
| ProB T -.586 -0.6}
MESS-1 [30D° 231 500.0| 462.00 9.372) 20.29 20.3
MESS-1_[300 231 500.0 462.00 29.874 64.66 64.7]
3 1 2 32.01 0.54 498.2 1.08 2.920 21.70) 21.7)
3 1[ 13 32.08 65| 48¢.2) 1.34 2.929/ 18.02) 18.0
3 2 2 31.91] .42 481.7) 0.87 2.343) 22,32 22.3]
3 3 2 31.92] .56 487.3) 115 3.808] 27.20 27.2)
3 4 2 31.91 .87, 482.6 1.39 4.686 27.98 28.0|
3 2 31.84 0.63) 487.0 1.20 4.100 26.03 26.0
3 5] o 1.75 053 495.1] 1.07 4:100 30.95 30.9
3 - 1[ 1.68 0.52 sooj 1.04 5.0858 45.06 45.1
3 ] 5 1.72 .54 4815 1.12 5.272 39.05 39.1}
3 ¢] 85 31.82 .62 480.7| 1.29 5.272 34.01 34.0)
3 7 2 31.74 .88 497.1| 1.37 5.565| 32.73 32.7]
] 7 N 31.73 0.6 483.2 1.4t §.272 31.01 31.0)
7| 12 31.74 0.65 482.6) 1.35 4.686) 28.84 28.8]
3 8 2 31.83f 0.78 482.2 1.62 4.979 25.53 25.5)
8| 20 - 31.78 0.57 473.4 1.20 4.393 30.83 30.8
ek k1 -586
Bk Ck2 -.586
Bl Ck3 -.879
Bak Cid -.586
Bik.CKS ..586
Cu Cx 0.072 "20.502]
Cu:Cke 0.072] 20:502]
cuchd 0.073] 20.795
cuCHM '0:074 ~21.088]
- Cu CkS. |- 0.074] - 21.088

» PI"?




PNSY Batch 5

\
| ] I P
Baich § Particulate Nickel Date of A_%M : 7/20/94
] Rinse Particulate Abs/Conc.
Cruise [Depth] Sal Particulste - [Adusted - [Concentration [Nickel P ol __[Regression
No. No. M o/o0 |Weight, mg [Volume, i Img/t AbS.- Factor ¢ jEquaton
|ProBm | A 0.002 ;536
MESS-1 130D 231 500.0’ 482.00 0.031 9.167 18.84
MESS-1 [30D  JSpk 231 500.0) 462.00] 0.094) 27.917 60.43
3 1 2 32.01 0.54 498.2] 1.08 0.008| 2321 17.20f
[ 1] 13 32.09 0.65] 486.2 1.34 0.009) 2.619 16.12
3 2 2 31.91 0.42] 481.7 0.87 * 0.005] 1.429] 13.61
3 3 2 31.92 0.58) 487.3) 1,18 0.01 2817 20.83[
3 4 2 31.91 o.e7| uz.sl 1.39 0.012) .3.512 20,97
3 2l 31.84 0.63 487.01 t.29 0.012) 3.512 22.30
3 ] 31.78 0.53 495.1] 1.07 0.014 4.107 31.00
3 1 31.68 52 £00.5, 1.04 0.014 4.107| 31.59
3 € 5 31.72) .54] 481.5 1.12 0.016 4.702 34.83
3 DEYIE 31.82] 0:62 480.7 129 0.018) 5.208 34.18
3 7 2 31.74] 0.68 497.1] 1.37 0.014 4107 2416
3] 7 31 31.73 0.68] 483.2 1.41 0.017] 5.000 29.41
3 7 12 31.74 0.65| 4826 1.35 0.015] 4.405 27 .11
3 s 2 31.83] 0.78 482.2 1.62 0.023 " 6.786 34.80
3 8| 20 . 31.78 0.57 473.4 1,20 /0.015 4.405| 30.91
Bk Cki : 0.001 .238
Bk CI2 0.001 238
Bk Ci3 -0.001 <357,
Bk Civt 0.001 238]’
Jemersi. -0.002 -.655|
JN-Ckt] 0.068]" 20.179}
e | NECKEY "0.067| - 19.884|
- nca] “0.068) ‘20.’475‘
- JNCCH | 0.07] 20.774)]
- NCKS: | 0065 T 19.286
Page 3
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‘ PNSY Bakch §
; ! ] | - T
| Baich 5 Pariaaw Lead Dee of : 7725/94)
! : ] Riee Fariodate Abs/Cone.
i Cruise | Depth|Semgle |Salinity, [Particuiate [Adusted __[Concentration [Lead Polynomial Particdate Pb
: No. No. M Type !oloo iWeight, mg. |Volume, mi lmg{L Abs. Factor ¢ uation ug/
Pro|k | ) - 608 <0.7]
MESS-1 [30D 231 462.00) 0.056| 12.3zsl 26.68 26.7
MESS-1_[30D-- 231 462.00 0.138 31.395) 67.96 68.0
3 1 2 32.0] 0.54 1.08 0.024 4.884 36.18 36.2
3 [ ] 32.00 0.65] 1.34 0.026] 5.349) 32.92 32.9) .
3 2] 2 31.91 0.42 - 0.87 0.025 5.116 48.73 48.7| v
3 F1 1.92 0.56 1.15 0.03 6.279 44.85 44.9)
3 4] 2] 31.91 067 1.30 0.037 7.907 47.21 47.2
3 s]. 2 1.84 0.63 1.20 o.oazl 6.744 42.82 42.8
3 5 ¢ 1.75 0.53 1.07 0.036 7.674 57.92 57.9)
3 ] 1 1.68 0.52 1.04 0.041 8.837 67.98 88.0
3 el s 1.72 054 1.92 041 8.837 65.46 65.5
i 3 sl 8.5 31.82 0.62 1.29] _  0.044]. 9.535 €1.52 61.5]
! 3 7] 2 31.74 0.68 1.37 047 10.233 80.19 €0.2
3 71 " 1.73] 0.68 1.41 0.047 10.233] 60.19 60.2].
3 "2 31.74] 0.65 1.35 0.043] 9.302 57.25 57.2)
3 8] 2 31.83| 0.78 . 162 0.105 23.721 121,65 121.6
3 8] 20 31.78 0.57 1.20] 0.041 8.837] 62.02 62.0|
B Cki . 0.001 - 465
i Bk Ck2 -0.001 : -.930)
! B CK3 ~0.001 -930)
Bk Cx4 0.001 . __-.A85
! B CkS ‘ [ -.sog#
\ ‘ Pb Cx1 0.09 20.23)
i Py Ck2 . 0.091 20.465
‘ Pb Ck3 0.093 20.930
} PbCkd 0.095] 21.395
| Pb CkS 0.004 21,163
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PNSY Batch 7
[Batch 7 Particulate Cadmium = [Date of Analysis: 9/29/94
. Sample Rinse Particulate Abs/Conc. )
Cruise - |Sampie . |Depth |Sample |Salinity, |Particulate = [Adjusted Concentration { Cadmium Polynomial Regression Particulate Cd
No. No. M Type io/oo Weight, Volume, ml . [Img/L Abs. Factor ¢ Equation ug/g
ProBlk : -.256 -0.3
MESS1. [30D 231 0.46 0.007| -0.0069448 0.25 0.54 0.54
. |MESS-1. 130D |Spk 231 0.46 0.114] -0.1139448 5.12| 11.08 11.08
-3 22 1 19.65} 1.06 322.7 3.29 0.005] -0.0049448 0.18 0.67 0.67
3 23 5 28.89 0.89 485.6 1.83 0.003| -0.0029448 0.11 0.47| . 0.47
. 3 24 2 28.61 0.94 497.6 1.89 0.002{ -0.0019448|. 0.07 0.30 0.30
3 25 2/ 27.97 1.18] 463.5 2.55 0.003! -0.0029448 0.1 0.36 '0.36
3[Seep 1 16.97 0.28 340.0 0.82 0.001| -0.0009448 0.03 0.48 0.48
3[Seep 1 Dup 16.97 0.27 318.7 0.85 0.002| -0.0019448 '0.07 1.03 1.03
, Blk Ck1 -0.001} 0.00105522 -0.04
Blk Ck2| " 0| 5.5224E-05 0.00
. |BIk Ck3 -0.001| 0.00105522 -0.04
- |BIK-Ck4] ... 0| 5.5224E-05 0.00
-|Blk.CkS | -0.001]| 0.00105522 004
Jedaekt ] 0:114| -0.1139448 o542
{CdCK2 0.113[ -0.1129448] 5.06
{Cd'Ck3 200112] -0.1119448 45.00
~|Cd Ck4 | 0113 -0.1129448| " 5.06
~lcd cks -0.116[ -0.1159448 5.24

Page1



PNSY Batch 7

I | I [ |
Batch 7 Particulate Copper -|{Date of Analysis: 7/14/94
Sample Rinse Particulate Abs/Conc.
Cruise |Sample . |Depth [Sample |Salinity, |Particulate ~ |Adjusted Concentration | Copper Polynomial Regression Panticulate Cu
No. No. M Type |o/oo Weight, mg- {Volume, ml " img/L Abs. Factor ¢ Equation ug/g
ProBik -0.001 -.513 ~.-0.5
MESS1 |30D 231 0.46 0.04 10.000 21.65 21.6
MESS1 |30D |Spk ; 231 0.46 0.121 30.769 66.60 66.6
3 22/ 1 19.65 1.06 322.7 3.29 0.05 12.564 47.41 47.4
3 23 5 28.89 0.89 485.6 1.83 0.029 7.179 32.27 32.3
3 24 2 28.61 0.94 497.6 1.89 0.028 6.923 29.46 29.5
3] 25 2 27.97 1.18 463.5 2.55 0.035 8.718 29.55 29.6
3|Seep 1 16.97 0.28 340.0 0.82 0.098 24.872] 355.31 355.3
3jSeep 1 Dup 16.97 0.27 318.7 0.85 0.104 26.410] 391.26 391.3
: __|BIk CK1 0 -.256
|Blk- Ck21}.. -0.001 -.513
1BIk Ck3 -0.001 -.513
- |BIK'CK4; -0.001 -.513
“|CuCK1 | 0.084 21.282
Cu.Ck2 | 0.082} 20.769
lcuckal 0.083 21.026
- [Cu-Ck4 0.084; 21.282
. Page 2
. i | (_ TR T f | : | \ [T T ‘ : N - »jj o —




‘ — ' ‘ e ] O T [y
PNSY Batch 7
I A |
Batch 7 Particulate Nickel Date of Analysis: 7/21/94
. ‘ o Sample Rinse Particulate Abs/Conc.
Cruise |Sample |[Depth|Sample |Salinity, |Particulate - |Adjusted Concentration [Nickel Polynomial Regression Particulate Ni
No: No. =~ M Type _ [o/oo. Weight, mg {Volume, ml  img/L Abs. Factor ¢ Equation ug/g
‘ .
ProBik2 -0.001 .000 0.0
MESS-1 |30D 231 0.46 0.024 8.102 17.54 17.5|
MESS1 30D 231 0.46 0.083 27.222 58.92 58.9
3 .22 1 19.65 1.06 322.7 3.29] 0.015 5.185 19.57 19.6
3 23 5 28.89 0.89 485.6] 1.83 0.015 5.185 23.30 23.3
-3 24 2] 28.61 0.94 497.6 1.89 0.018 6.157 26.20 26.2
3 25 2 27.97 1.18 463.5 2.55 0.02 6.806 23.07 23.1
3[Seep 1 16.97 0.28 340.0 0.82 0.003 1.296 18.52 18.5
3]Seep 1 Dup 16.97 0.27 318.7 0.85 0.003 1.296 19.20 19.2
oo IBkekt 1 R I R 0 - _..324]
' BlkCk2{ - RE 1 RPN s -~ -0.003 -.648|
“1Blk Ck3] - SIER ] e L -0.002}- . -.324)
INECKE [+ e R o .0.062] - ..20.417
Ni. Ck2 0.057 18.796
Ni:Ck3: 0.063} 20.741,
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 PNSYBatch 7

1 I I
Batch 7 Particulate Lead Date of Analysis: 7129194
|Sample. - Rinse Particulate / Abs/Conc. -
Cruise |Sample |Depth|Sample [Salinity, |Particulate |Adjusted Concentration |Lead Polynomial Regression Particulate Pb
No. No. M Type [o/o0 Weight, mg |Volume, ml. mg/L. Abs. Factor ¢ Equation ug/g
ProBlk
MESS-1. {30D 231 0.46 0.053 12.822 27.75 27.8
MESS-1 |30D _iSpk 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 27.97 118 463.5 2.55 0.017 - 3.842 65.11 - 65.1
3|Seep 1 16.97 0.28 340.0 0.82 0.009 1.846/ 131.86 131.9
3{Seep 1 Dup- 16.97 0.27 318.7 0.85 0.007 1.347; 99.79 99.8
| Blk Ck1 : 0 -.399
Bik Ck2 -0.001 -.649
Blk Ck3 0.001 -.150
“|Pb Cki 0.081 19.807
Pb Ck2 0.084 ... .20.556
Pb Ck3 0.082 .20.057
Note: . All samples in this batch were diluted by a factor of 5 prior 1o analysis.
The dilution factor wqas ‘taken .into_account for concentration calculation.
Page 4
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PNSY Batch 8
. |Batch 8 Particulate Cadmium_[Date of Analysis: 9/29/94
Elutriate Sample Rinse Particulate Abs/Conc.
Sample Sample [Sample [Salinity, - |Particulate. |Adjusted Concentration |Cadmium Polynomial Regression Particulate Cd
No. Desc. - |Type. :|o/o0 Weight, mg |Volume, ml _“img/L Abs. Factor ¢ Equation ug/g |
ProBlk
MESS1  [30D 231 500.0 462.00
JMESS-1 30D -IS] 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 2343 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
11316576 31.4 4.39 241.3 18.20 0.004] -0.0039478 0.14 0.13 0.13
-113166{T29.. . . 314 7.59 221.1 34.33 0.006| -0.0059478 0.21 0.11 -0.11
- 113167[T13 31.4 4.39| 216.9] 2024 ~0.034]" -0.0339478] 4.28} 116 1.16].
. .11.3168{T18.. 31.4) 4.03 " 232.0 17.37 " 0.031]: -0.0309478 1.16 115 1-.15]:
113169{T12 31.4| 5.32| 215.0] 24.75 -0.01f -0.0099478] - - 0.36} 0.27(; - 0.27
- 1131.70{T31 _31.4] 6.75 233.7]  28.88 0.005|° -0.0049478 0:18/°- --0.11 011




PNSY Batch 8

11 | ‘
Batch 8 Particulate Copper ~_|Date of Analysis: 7/14/94
Elutriate: Sample " |Rinse Particulate Abs/Conc.
Sample Sample |Sample |Salinity, -|Particulate |Adjusted Concentration | Copper Polynomial Regression Particulate Cu
No. Desc. ~ |Type |o/oo Weight, mg |[Volume, ml. . |mg/L _|Abs. Factor. ¢ Equation ug/lg
ProBik . -
MESS-1 30D e 231 500.0 = 462.00 0.018 -0.0191 8.37] 18.12 18.1
MESS-1 30D - 231 §00.0 462.00 0.064 -0.0651 29.41] 63.65 63.6
113159|Header 31.4 0 357.2 0.00 -0.001 -0.0001 0.04| #DIV/O1 Und
113161]T3 31.4 6.43 234.3 27.45 0.262 -0.2631 141.92] 88.29 88.3
113162|T4 31.4 _ 6.74 . 214.9 31.37 0.27 -0.2711 147.71| 87.66 87.7
113163|T19 31.4 4.49 - 217.8 20.62) 0.209]. . .-0.2101 106.86] 95.20 95.2
113165|T6 31.4 4.39 241.3 18.20 . 0.172 -0.1.731 85.02| 77.47 77.5
. 113166{T29. | 31.4 7.59 2211 34.33|nd #VALUE! #VALUE! | #VALUE!
PSR B3 1-7 40 3 <IN 31.4 4.39] 216.9] " 20.24] 0:187/ ~ -0.1881|- -  93.66 85.34] . . .. 853
- 113168|T18 | - 4 4.03, 2320 " "17.37] - '0:189 -0.190% ---04.84] - 94.13]-.. .- 941
113169]T12.. .| - 31.4 5§.32]  215.0 T 24.75] T0.213{ 7 <0:2141{ 7 109.34}. -82.21}- . . - 82.2
113170731 o 314 6.75] | 233.7 28.88] - 0.241[ - -0.2421{ - 127.40{- 75.50 . 75.5
iBIKCK | | T :0.001]  -<0:0001 0.04] - ‘ v ]
‘ B { -0:00%: <0.0001{ 0.04
-0.001} -0.0001} - -0.04]- -
20.001] * - :0.000% --0.04
0.198|" -0.1991] 100.18]
©0.201 - -0:202% . --101.99
w " 70,202 ;20,2031 102.59
. .0.205] - =0.2061[ - -104.41
Page 2
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PNSY Batch 8°
] 1 [
Batch 8 Particulate. Nickel . |Date of Analysis: 7/14/94
Elutriate - Sample Rinse Particulate Abs/Conc.
Sample Sample [Sample [Salinity, - [Particulate _[Adjusted Concentration | Nickel Polynomial Regression . Particulate Ni
No. Desc. |Type lo/oo Weight, mg {Volume, ml _ img/L Abs. Factor ¢ Equation ug/g
IMESS-1 30D 231 -~ §00.0] 462.00] 0.015|. -0.0154364| ... 9.33| . 20.20 20.2|
IMESS-1 30D Spki. C231) §00.0 462.00 0.044] -0.0444364. .. 27.32] 59:13} 59.1}.
113159|Header | . - 31.4 ool asT2l 0.00[" -0.001] -0.0014364/ . 0.86] , ]
113161|T3 31.4 6.43 234.3] 27.45} 0.085] -0.0854364. . 53.86]  33.51} 33.5|
113162|T4 31.4 "6.74 ©214.9] 31.37 0.098| - -0:0984364] . 62.59] 37.14] 37.1
113163|T19 '31.4 4.49 2178 20.62} 0.067] -0.0674364] 42.04) 37.45 37.4] °
113165(T6 31.4 " 4.39! 241.3 ~-18:20] - -0.068] . -0.0684364] 42.69] 38.89] .38.9|
113166[T29 . 31.4] 7.59| 2211 - - 34.33 ---0.008| . -0.0984364] 62.59| 32.98| 33.0}
113167/T13 31.4] 4.39 216.9] 20.24| 0.067| '-0.0674364 .. 42.04] 3830 38:3]
113168{T18 31.4| 4.03] 1 232.0] - 17.37} .. 0.063] -0.0634364 39.45] 39:15 <.39.2] -
113169(T12 31.4] §:32| 215.0 24.75| 0.074] . -0.0744364 . 46.60| 3504/ 35,0}
113170{T31 _31.4] 6.75| ©233.7 28.88/ - . 0.09] -0.0904364] _57.20/ 33.90| *+33.9}
“o |BikiCkl RE ; . 0.001] -0.0014364] .. 0.86 s i
Bik Ck2 -0.001| 0.00056364] . -0.34] -
Blk-Ck3| 0} -0.0004364] ~0.26]
Blk Ck4 .0}..-0.0004364] ¥0,.26
Ni‘Ck1 0.144| -0.1444364 94.80
Ni-Ck2 0.141}.-0.1414364 92.63|.
Nicks| 0.149] -0.1494364 98.44
" INiCkd | 0.152] -0.1524364 100.64
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~ PNSY Batch 8

|
Batch 8 and 8a Particulate Pb |Date of Analysis: 7/29/94
Elutriate Sample Rinse Particulate __|Abs/Cone.
Sample Sample [Sample [Salinity, |{Particulate |Adjusted Concentration |Lead Polynomial Regression Particulate Pb
No. - Desc. Type lo/o0 Weight, mg '|Volume, mi  [mg/L Abs. Factor ¢ Equation ug/g
ProBlk
|MESSA 30D 231 500.0 462.00 0.016 12.85] 27.8t 27.8
MESS-1 30D 231 . 500.0 462.00 0.041 33.30]  72.07 72.1
113159|Headef 31.4 0 357.2 0.00 -0.001 -1.06 ND ND
113165|T6 31.4 4.39 241.3 18.20 0.038 30.84| 281.02 .281.0
~113166{T29 31.4 7.59 221.1 34.33 0.071 657.84| 304.80 304.8
113167|T13 31.4 4.39 216.9 20.24] 0.019 15.30] 139.41 139.4
113168({T18 31.4 4.03 232.0 17.37 10.012 9.57| 95.03 95.0
: Blk Ck1 -0.001 -1.06
Bk Ck2] -0.004 -3.51|
Blk.Ck3 --0.001 . .-1.06
|BIk Cka ol .0.24
Pb.Ck1 0.064 52.11]
Pb.Ck2 0.065| 52.93
Pb Ck3 0.065 52.93|
PbCk4 | R 0.066 L 53.75{
MESS-1 30D 231 500 - 462:00 - 0.014] -0.0168027 12.11]. 26.21] 26.2
MESS-1 30D Spk: . ~231 500| 462.00) - 0.041|. -0.0438027|. 32.67| 70.7 70.7,
11316173 31.4] 6.43 ~234.3| 27.44] - 0.053| -0.0558027] . 42.31] 13161 13161.1
113162|T4 . 31.4 6.74] - 2149 31.36 0.056|.. -0.0588027 44.78{ 13287 13287.3}
113163]T19 31.4 . 4.49 - 217.8] 20.62 0.032] -0.0348027 25.65] 11426 11426.3
113169|T12 314 5.32 218 24.74| . 0.059] -0.0618027| . 47.27] 17769 17769.3
113170|T31 . - | 31.4]° '8.75 233.7 28.88/ --0.068]: -0.0708027|. . 54.88| 16260 16259.6
R |Bik Ck1’ ' ] ‘ --0.002| :0.0008027 057, - | H
1BIk Ck2 -0.003! . 0.0001973] . <014
Blk Ck3 -0.001| -0.0018027| . . " 1.28
Pb Ck1 -0.061| --0.0638027 '48.94
PbCk2’ '0.064| -0.0668027]. 51.47
Pb Ck3 0.063| -0.0658027 50.62
Page 4
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PNSY Batch 1 (Dissolved)

~|Bateh 1 Dissolved Cadmium Date of Analysis: 5/5/94

Sample |Sample WL _ |Pre- “|Abs/Conc.

Cruise * |Depth | Sample |Sample {Salinity, [Salinity - -[Concentration: |Cadmium Polynomial Polynomial Dissolved Cd

‘INo. M _ |Type [Wt, g lo/oo  [Correction [Factor Abs. Faclor ¢ - |Equation ug/L

00001 s oageal o P e 0002 i) 0022 e .=0.07] . . -0.07)..... -0.001
—aral " 2608 50.101. 0.023} - -0.0228] . 0.70] . 0.70]..... . 0.014]: "

2

313l 2820 75040 - -4.28F . . 428] . 0085}
T31.35]" ‘2540 - 50.79

- F.2a) Lo 1.22) 0 0.024]
31.35| 2512 5028

19 vae] . 0.024f
31:35]  ~ 260.2] — 52.03[

5.14{" - 514} . 0.099
3150 2516 50:30] -

|t |t |t |
-t

: .36) ...1.36]... . 0.027]
©31.54] - -250.8] " ~50.17

22 . 1.22] . 0.024}:
“a31.39] . 2468] - a9.35)

, 33 . .. 133 0.027]
31.44] " 2466] 49.31 :

43 .0.029}

-t

: k] 0.027| -
_31:69}. 248:8{ ~ 4977

: Rk 10.024] :
31 s3) 2448 0 -48:93]

A 20[ 0.026| "
31,56, —— 247.8] - 4950

-

9.5 9] ooza|l
67| 2506 5012

‘o9l : 0.028}"
. .’68‘; " - B 2'4’47‘-5 K B 49-51 s

-

‘ : 16 _0.023
31.61]  — 2442] - 4884

. 1.26] 0.026f
249:3)" ~-49.87): . 1.36]. 0027

2458 - 4917 RET B 0.024}"

s

-

In]ols|visinicin|nlolm|oleinio|o|n

OO0 X {NINID|D |N|& (0] )|

C T 283.01 50'1.'6’0”’"“‘

5

1.29]; 0.026|"

Blk"Ckf . ..0:02[.

Sk CKal i - el ‘0.0002] . . _:0.01

Tekckal -

j-°';’°'“9}§2lr 0.0022] . 20070 .

‘ i’,j:BlR"CM "0 - -‘6.0002] _.20°01]..

e —— [ 0.001] _ -0.0008] .0.02
‘ S 0,141} - -0.1408] - 5.53|

0139 -0.1388[ ... . .. 547

0136} -0.1358} .. . 5.25|

- 0.142] -0.1418}. .. . . 5.58]

0;;;174"4:: -.-0.1438] - _5.70§.

. Pa'g'e‘f,




PNSY Batch 1 (Dissolved)

l 1 I

Batch 1 Dissolved Copper Date of Analysis: 2/18/94

Sample .[Sample Wt. |Pre- Abs/Conc.

Cruise _{Sample " |Depth Sample |Salinity, [Salinity Concentration |Copper Polynomial Polynomial Dissolved Cu

No. No. . M Wt., g lo/oo . |Correction Factor Abs. Factor ¢ Equation - _ ug/L

268.4] 31.3] ~ 250.5] - 50.10 0:045; -0.0450829 10.03 10.03| 0.200

| 2s9.8] 31.3] =~ - 252.0 50.40 --0.121{ -0.1210829 28.48; 28.48 0.565

_261.9] "31.35 ~254.0 - -50.79 - 9.079| -0.0790829). - 18.01[. . 18.01 0.355

~259.1 31.35{ ~251.2[ -50.25 - .- 0.085 -0.0850829{ .  19.46| 19.46] 0.387

Sample
Type
Mili-Q ' BI( | 258.8{ 0.0001| -~ ' 258.6 - Y & 3 5 0.001| -0.0010829 . .0.23) ... .. 0.23] 0.005
Spk
Pup
Spk

' 268.3]  31.35| " '260.2 ~52.03 ----0.155| -0.1560829| . . .. 37.54| 37.54 0.721

- 259.4] " - 31.5[ ‘251.5( - -~ 50.30[ 0.069/ --0.0690829 15.62| . 15.62 0.311}

| | -] -

258.8] 31.54| ©  250.8 5017} - 0.063] -0.0630829] . 14.20. . 14.20 0.283

254.5 31.39 246.8 49.35) 0.081] -0.0810829 .. 18:49] .. 18.49] 0.375

254.3]  31.44] 246.6| - 49.3%1 -0.077{ --0.0770829... . 17:53 17.53] . 0.356

St

254.5| '31.47]° 2487 - 49.34|- .0.072 -0.0720829] 16.33 16.33| . 0.331

2568.7] " 31.69 2488 - 49.77 0.053| - -0.0530829 11:87] 11.87 0.238

~252.4]  :31:53 2446 48.93] -'_0:706”:5' -0.0650829 1467 14.67} . 0.300

| 265.8) 3156 = 247.8| - ‘49.59| -- - -.0.064] -0.0640829 14.44] . 14.44 -0.291

Py

258.5| " 31.67| - ~250:6] 50:12} 0.055! - -0.0550829! - ... 12:33] . .- '12.33 '0.246

255.4[  -3t.68] - 247.5] -49.51]- - - .0.053] -0.0530829 .. 11.87 11.87 0.240

-

-261.9] " -31:61]" 24421 - 48.84] /0.062|- -0.0620829| . . 13.97 L 13.97| .0.286

2572|3159 - i249.3] -49:87 - 0.063] --0.0630829 . .14.20 14.20 0.285

2536 31.61]  ~ 245.8{ = -—49.17 - - --0.062{ -0.0620829 . 13.97 13.97 0.284

-t
Y P

loleloe|e|v|wioiojoia|slw]=]a|w|w|w
“lololviwlolvla]n|dioin|olelminialo]. | -

1261 .31:6] 7 253.0] 50-6'0 --0.066| -0.0660829| 1491 . 1491 . +'0.295

~|Blk Ck1 . :0.001]  -0.0010829} - 10.23
o |BkCk2| " F - 0] -8.287E-05| . . 0.02

H I S T " 0.001] -0.0010828 T0.23]

T s ERRET T . 0| --8.287E-05 - 0.02]

|BlkCk5| - R S : 0|  -8.287E-05].-. .. .. 0.02]

oo | | | | - 0.197] -0.19708298]_ _ _ 49.64

cuck| - | ' 0.203| -0.2030829| .. .....51.47|

CucCka| - ol R -0.213] -0.2130829] . 54.57) . _._ .~

“fcucka| - I R L b C0:200]  -0.2090829| 53.32

jeucks | o T e ' _ - 0:213] - -0.2130829| - . 54.57

[ [ T N oIy F R S i P ‘ SR O S T T




PNSY Batch 1 (Dissolved)

|

[

Date of Analysis:

10/25/94

Bamch 1. Dissolved Iron

Sample

Abs/Conc.

Cruise

Depth

Salinity,

Sample - {Polynomial

Regression

Dissoived Fe

No.

| Type

ol/oo -

Absorbamn Factor ¢

Equation

ug/L

No.

31.3

_0.023|

2.28]

—2.28

2:28

NASS+2 |

-t

31.5¢

'0.033] -

3.32

-3.32]

-3:32

_0:019]

1.87¢

- 1.87

1.87

-

| 31.35

31.54|

'0.035}

3.53]

3.53( -

3.53|

31.30

0025 -

2.49]

2.49] -

2.49

31.44]

_-0.02

1.87]

[y

97|

-

31.47|

'0.02]

.97l -

.97

0.016] -

56

.56

“Tates
T 3183

0.019

.87

.87

K

31.56

~ 0.018)

76/

76

31.67)

0.015( -

45

45

-

~31.68|

0.015

.45 -

485

31.61]

0.013}

.24

.24

'31.59|

0.016}"

.56

.56

ololo{v|ylololo|s|salo|w|=|=

|

31.61]

0.015

.45

b |h fih b | i | ik | o |k

.45

-
(=)

" 0.021]

2.07

2.07].

-h |
o

316

__0.021

2.07;

2.07

-t
-

0.015

1.45

1.45

-l
T

0.014

1.35

1.35

1.35

e
S

-t

or|plrloinjolnivolv]oiv|vlol|nie]n|eln]

10.011]

1.04]

-1.04

IBIk CK1|°

0.10

1.04

" /|BlkCk2

0:002
0

. IBlkCk3|

'0.002;

-0.10}

| Blk Ck4|

- 0.003

~0.21

Bk CK5|

0.002f

~0:10

[Feckt |

0:051

5:19

“[FeCk2’

0:053

5.39|

“frecka]

0.08)

5.08

;/|Fe Ck4 |

10049

4.98

{FeCks |

T 005

s.o‘_a

Page 3




. PNSY Batch 1 (Dissolved)

T T ]

Batch 1 Dissolved Manganese  |Date of Analysis: 10/12/94

Sample : Abs/Conc.

[Cruise Depth {Sample {Salinity, [Sample _|Polynomial Regression - Dissolved Mn

No.

Type _|o/oo AbsorbanqFactor ¢ Equation ug/L

31.3["" 0.04] i - 1.94{: - 1.94 - 1.94

31.5| - 0.068] i -3.59] - 3.69 --3.59

-

| 31.54] 0.059 ‘ - 3.06 -~ 3.06] - .3.06] .
_: 31.35 PR P B - “ e . PR . :

-l

] 31.39

BEe

- 31.44]

31.47] 0074 , 304 . 394 . 304

-

" '31.69] - 0.044] 218 - 218} . 2.18

1 31.53] oo6a v ~3.35 3.35 3.35

31.56[ 0.059 - ) : 3.06] - 3.06{ - .3.06|

31.87|  0.047 . o 2.35 2.35 - - 235

"31.68] ° 0.044 . ' 2.18 2.18 2.18

N X

31.61[ 0.051f : 2.59 -2:59 2.59

"31.50| - 0:055 : . - 2.82] - 2.82 , 2.82

olo|m|~|~jo|o{o|slalwiw|els

1731.61] 0.055 - 2.82 -2.82 -2.82

-

~ -31.6| ' 0.059 . 3.06 3.06] - -3.06
: 4|~ 0.087] : ~ 2.94 12.94 - - 294

0.059 - - 3.08] 3.06] - . 3.06]

% 4 ) O I D : el
NN |nIN [oinN N o NoNvivioIn|®lx|mio

j . 0.056 oo 2,880 - 2,88 2.88
BkCKk1| - 0:009 a 063 : D

_|BkCk2] - "] .0.01 : . 0.59)

[BlkCk3] - 0.011 - - 0.65

_|Blk Ckd4|" 0.01] - : - 0:58] -

Imnckt] i 0,036 - . 1.71) -

. Imn el .. o038} - 1.82

{MACK3{ -] 0.041) - 2,00

|MnCk4] - |" “0.04 1.94

IMnCks] - | 0.037] 176




e R N s , S s
PNSY Batch 1 (Dissolved)
Batch 1 Dissolved de@l Date of Analysis: 5/17/94,
‘ . Sample ~ {Sample Wt. - |Pre- Abs/Conc,
Cruise Depth|Sample Salinity, [Salinity Concentration |Nickel Polynomial Polynomial Dissolved Ni
[No. M Type o/oo Correction Factor Abs. Factor ¢ Equation ug/L
Bk 0.0001] 258.6 $1.71] ~ -0.002{ 0.00138182] - -0:34 -<0.34 - -0.007}
e 31.3 250.5 50.10 0.035 -0.0356182] - 8.97 - 8.97) - -0.179]
__|NASS-4 Spk 31.3 " 2520 50.40] '0.106] -0.1066182] . 28.09] 28.09]- .0.557]
1 3 1.8l 31.35| 254.0 " '50.79| '0.055| -0.0556182| ~14.18 ~14.18} 0279
1] 3l 1.5/Dup. 31.35) " 251.2 50.25 0.056] :0.0566182 - 14.44 - 14.44 0.287
1 3| 1.5{Spk - 31.35 '260.2 52.03 0,123 -0.1236182 - -32:95! 32.95| - -0.833]
1 1 1.8l 3.8 2515 ' 50.30]" '0:054] ~-0.0546182{ 13.92} 13.92| - 0.277|.
1 1 8 31.54 250.8] 5017 0.052] "-0.0526182 13.39 13.39}: 0.267
1 3 8] . 31.39] 246.8 49.35) 0.053| -0.0536182 13.65|° 13.65 0.277
1 4 2| " 31.44 246.6 49.31 "~ 0.052] -0:0526182 13,39~ 13:39 0.272
1, 4] 10 "31.47] 246.7] 49.34 0.048] -0.0486182 12.34 12.34 . 0.250
1 5 -2  31.69 248.8 49.77 ~0.047| -0.0476182| 12.08) - 12.08 0.243
1 8 2 31.53] 244.6| 48.93( 0.049] =0.0496182 ~12:69{ - - 12.61]- : . 0.258
1 6] 10 -31.56 '247.9) 49°59| 0,05 -0.0506182} 12.87] - 12.87] - - 0.259
1 7 2 "~ 31.67 " '250.6] " 50.12 " 0.047/ -0.0476182 12.08] 12.08/. - 0.241
1 7l 10 " 31.68 247.5 49.51 0.049] -0.0496182|: 12.61 12.61]- 0.255
1 8 2 - 31.61 2442 48.84 -0.053] -0:0536182 13.65 -13.65| 0.280
1 9 2 31.59] 249.3] " 49.87 “0.054) -0.0546182 13.92 13.92 0.279|
3 9] 10 6| 31.81] 2458 - 49171 0.052[ -0.0526182 13.39/} 13:39| 0.272
1 10 2 . 318 2563.0/ . 50.60]" 0.05| -0.0506182 12.87 12.87 0.254
- ]8Ik Ck1 N S -0.004/-0:00338182] -0.83 ‘ o
.| Bik Ck2| 0:004{ - :0:0046182 114
| BIk CK3' -0.003| 0.00238182 -0.59
|Bik Cka| - 0.003| -0.0036182 0.89
S1BIkCKS| - -0.004|-0.00338182 -0.83
=fNECK | 0.077]-0.0776182 20.06
CINECh2 0.078] -0.0786182 20.34
INLCI3 | 0.074] -0.0746182| - 19.25
Ni Ck4 10.082| -0.0826182 - 21.43]
CINICKS '0.078] -0.0786182| -~ - 20.34

‘Pages




PNSY Batch 1 (Dissolved)

[ [ |
Batch 1 Dissolved Lead Date of Analysis: 8/9/94
Sample - |Sample Wt. |Pre- Abs/Conc.
Cruise * [Sample ‘|Depth |Sample |Sample {Salinity, [Salinity ‘|Concentration |Lead Polynomial __|Regression Dissoived Pb
No. [No. M Type |Wt, g jo/oo Correction Factor Abs. ._|Factor ¢ Equation ug/L
Milli-Q Bk . | 258.6] 0.0001] '258.6 51.71] -0.001 -0.17]- -0.17 -0.003
NASS-4 coi ] 268.4] 313 " 250.5| 50.10]~ 0,004 0.081 0.08 0.002
INASS-4 Spk - | 259.9]  31.3] "252.0 50.40[" 0.193 15.98} 15.98] '  0.317]
1] - 3] 180 [ 261.9] 31.35 " 254.0 50.79| 0.013) 0.84) 0.84/ 0.016
1 3| 1.5|Dup . | 259.1] 31.35 2512 " 50.25 0.014] 0.92 0.92 0.018}
1 3l 1.5{Spk: | 268.3] 31.35| . 260.2 '52.03 0.199 16.48 16.48 0.317
1 "1} 1.8p 0 o] 269.4) 31.5] 251.5 50.30 0.014 0.92 0.92] - 0.018
1 1 8l . '258.8] 31.54| 250.8 50.17 0.011) 0.67} 0.67 0.013
1] 3 8 254.5| 31.39] 246.8 49.35 0.015] 1.01} - 1.01 0.020}
1] 4 2 | 254.3 " 31.44| 246.6] 49.31 0.013 0.84/ 0.84 0.017]
1 C4) 10} - 254.5]  31.47 246.7{ 49.34! - - 0.012] 0.75/| 0.75| -0.015].
1 5 2 256.7] 31.69] 248.8| 49.771" 0.0086] 0.25[: - - -0.25 0.005
1] 6 2} 252.4] 31.53] 244.6| 48.93 0.0 0.58 - .0.58] 0.012
1) 6l 10} 255.8) 31.56 247.9] '49.59| © 0.008[" 0.42 - 0.42 0.008|
1 7 2 | 258.8}  31.67| 250.6 50.12]" ~.0.007 '0.33 0.33] - . 0.007
1} 7l 10 '255.4]  31.68 247.5] 49.51| 0.007| -0.33} 0.33 0.007
1 8 2 | 251.9] 31.61 | 2442 48.84 10008 0.42 -~ 0.42} .0.009}.
1} 9 2 '257.2] 3159 249.3 49.87 0.009 0.50 - 0.50 0.010
1 o 10 263.6| 31.61 2458 49.17 0.008 0.42 _0.42 0.008
1 10 2 261 316 " 253.0 50.60 0.011 - 0.67} 0.67 0,013
i Teikekt] < ] L o - 0.001 -0.17 :
;| Bk Ck2 - 0.001 -0.17}
| Blk Ck3 : ‘0 -0.26
|BIk Ckd | 0.001 =017
< | Blk Ck§ C 0 ~0.26{
= [ PbCk1 0.127 -10.43] - -
Pb Ck2 0.125] 10.26
Pb.Ck3 0.125 10.26
Pb Ck4 "0.13 10.68
|Pb Ck5 0.13] 10.68
]
. ) Page 6
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PNSY Batch 2/(Dissolved)

c)

T

el g

5/5/94

Baich 2 Dissolved Cadmium

Date of Analysis:

Sample

Sample Wt.

Pre-

Abs/Conc.

Cnuise

Sample

Depth {Sample

Salinity,

Salinity

Concentration

Cadmium

Polynomial

Polynomial

Dissolved Cd

No.

No.

Type -

o0/00

Correction

Abs.

Factor ¢

Equation

ug/L

Factor

Ty —

~252]-0.0001]. .. ..

2519 ..

50.39

0.002

-0.0011818

0.

03

0.

03

0.001

| .. 31.3

252.5]

50.49

0.028

-0.0271818]

0.

80|

0.80]

= 0.016

NASS4 [

~.-31.3

. ..250.6

-.50.12

0.134;

-0.1331818

4.

82

4.

82

0.096|

---31.55

... 246.6

] _49.32

0.045

:0.0441818

KR

34

=

.34

0.027

13[

- 31.55

.214.3|

42.86

-0.04]

-0.0391818

] 11.1.

18]

18[

~0.028

13

31.61

241.5

48.30

L o.04]

-0.0391818,

1.

18|

18]

0.024

«13

-.31.61

227.7

45.54

0.137

-0.1361818{ =

4.

97

97

0.109

--31.8].

..252.7{

50.54

0.045

Y

.34 -

0.027

11

..2583.0

50.60

0.044

-0.0441818|

-0.0431818

1

31

31

0.026

31.63

249.2

49.84

0.046]

0.0451618

37[

.37

0.028

14f

-t

31.7

~ 251.4]

50.29

0.046

-0.0451

37|

.37

- 0.027

3
-

15

31.41

2512

50.24

0.047

20.0461 81'1}8,‘

40

.40

0.028|

1131.45

2473

49:45

0:043|

100

28

.28[

0:0261

6l...31.37].

2507

'50:14

0.046

37|

.37

0.027

19}

314

‘ 2501

50.02

:0:049{

8

47

A7)

-~ 0.029

;‘20,

.°31.35]

12538

'50.77

0.049

70.0481818

47

470

0.029

.'31.35,

2464

49.28

0.047

-:0:0461818/

40}

0:028

31.769|.

. 249:4|

°49.89

0.047

-0.0461818

40| -

-40(

.0.028

&

b

31.916] .

24433

'48:86

10,044

:0.0431818

1
T

1
3
1
¥
Ty
A
-
e |
1

31]

31

0.027

oo nfa i (]

100 [ 0o [ {mo [ro [ oo [en [ o fen [0 [ oo [0

258.8|. 31.889]

-250.8

50115]

0.048

+0:0471818

1:44

Blk-Ck1

0.00081818

=0.

02

. .0.029

1Bk Ck2

1 0.002

:0:0011818

--0.

03

I

0.001]

020001818

0.01

Blk-Ck4

£0.001

-0.0001818|"

.0:01

T IBikCKs

-0.001

0.00181818

-0:

05|

“.+{Cd-Ck1

0.137

+0.1361818]

s

97|

-}Cd Ck2

:0.14

=0.1391818

5.

12

|cdCk3

0.145

-0:1441818!

-5

39

-.]€d-Ck4- »

0,147

-0.1461818]

o 51

49

28]

Jeacks]

- 0.143]

:0.1421 818|
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PNSY Batch 2/ (Dissolved)

| I N 1
Batch 2 Dissolved Copper Date of Analysis: 2/19/94
Sample |Sample Wt |Pre- Abs/Conc.
Cruise |Sample |Depth [Sample {Sample [Salinity, |Salinity Concentration | Copper Polynomial Polynomial Dissolved Cu
No. No. M Type |Wt, g |o/oo . [Correction  |Factor Abs. Factor ¢ Equation ug/L
- IMilEQ Blk 252|. 0.0001] _251.9 50.39 0.001| -0.0014309 0.31 0.31 0.006]
NASS-4 - |- 260.4 31.3 252.5 50.49 0.052| -0.0524309] ©  11.56] 11.56] - 0:229
- |NASS-4 - |spk - |- 258.5.. 31.3 250.6) 50.12] ° 0.128]. -0.1284309] 2988} 29.88 0.596| :
-1 13| - 2] .. 254.4].  31.55 246.6| - 49.32 0.072] -0.0724309] 16190 U 16.19] 0.328]
1 13] . 2[bup -] 221.1] . 31.55 214.3] 42.86 0.064| -0:0644309| 14.32] . 14.32)" 0.334
1] 13 8 -] 249.1]  31.61 241.5! 48.30 0.058| . -0:0584309 12.94] 12.94 0.268)|
= 1{- 13] - 8lSpk .| 234.9] . 31.61] 227.7|. 45.54 0.129| -0.1294309| 30.14f 30.14] 0.662| "
R 10| - 8+ 1 260.7 31.6 252.7 50.54| . 0.061} -0.0614309 13.63 13.63 0.270}.
1y 11y -2 . 261]° . 31.6 253.0 50.60] : 0.064] -0.0644309] 14.32] '14.32]" 0.283]"
| 14 2| 257.1] . 31.63] 249.2| 49.84 0.062| | -0.0624309 13.86 13.86 0.278
1 14 - 15 | 259.4 31.7 251.4 50.29 0.054]  -0.0544309 12.02] 12.02[ - 0.239
1. 18} 2] |-259.1{- . 31.41] 251.2 50.24 0.082] -0.0824309} 18.55| 18.55|" 0.369]
1 17}~ 2 - 255.1] . 31.45] . 2473 4945 0.075! -0.0754309 . 16.89 16.89 0.342]"
-1, 18]~ 2} 258.6! . 31.37{ _250:7| 50.14 0.086 -0.0864309 19.50 19.50]. 0.389]
1] 19 - 2} . .258]  “31.4 . 250:1} 50.02]° 0.085| -0.0854309 19.26} 19.26|: 0.385
1 20{ 2 261.8] . .31.35 _ 253.8} 50.77 0.089| -0:0894309/ 20:22 2022 0.398]
~ 1 21, 2l 254.1] 31.35] 246 4| 49.28]" 0.086]. -0.0864309 19.50§" 19.50 0.396
-2 [ 2l 257.4]. 31.769 249.4 49.89 0:053|" -0.0534300 1179 " 11.79] 0.236}
2f- 1 15 . 252.1] 31.916] .. 2443 48:86 0.048| -0.0484309 10.65. 10.65] 0.218]
2 2l of- . |.288.8] 31889 . . 2508 50.15 0.049| -0:0494309| 10.88[ 10.88|" 0.217| .
- e iBeCKI) -] : i 0] -0:0004309) " 0.09 - i)
~iBikCk2l T 0] -0.0004309 0.09
- | Bik-Ck3 c o0 -0.0004309] 0.09 '
|8k Cka | 0.001] -0:0014309 0.31 "~
Blk.CKkS| - 0} -0.0004309 0.09
CuCkt |- 0.197| -0.1974309| 48.68
+|CuCk2 | 0.203] -0.2034309] 50.44]
CuCk3 | 0.201{ -0.2014309 49.85
- |Cu:Ckd 0.201] -0.2014309/ " 49.85(
- |Cu'Cks 0.201] -0.2014309 . 49.85
Page 2
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PNSY Batch 2 (Dissolved)

T T 1

Batch 2 Dissolved lron " |Date of Analysis. 10/26/94

Sample Abs/Conc.

Cruise |Sample :[Depth [Sample {Salinity, |Sample Polynbmial Regression ‘ Dissolved Fe

No. - |No. M Type lo/o0  |Absorban{Factor ¢ Equation - ug/L

31.3] 0.019 e 291 L2214 . . 2.21 .
~ 1 " o002 - s et e 288 .. . 2330 . 2.33]

©0.018] ~ ~ 2.09] . 2.09 .. 2.09]

0.019 e 20 229 2.21)

T 1 o019 T 22t . 221] . 2.2%

0.021] - : - ...2.44| . 2.44[. . 2.44

0.018] el el 224 0 2/29)

001yl ‘1.27 1.27] . .0 1.27

008 - i 1158 115/ . 1.15]

0012 - -} - 139 . 1.39 1.39
- - 162 . .. 162 .. 162

2.21). 2.21] 2:21

209} .- 2.09) . '2:09]

2
2
2
5 ;
— | o011 - P | 127} . .1.27 . 127
2
1
5
1

S S L L AL T L N L S T o O vy

AN s | e 2.80 2,80/ . . 2.80
“rlBlkCkY] - 20:02 e :

Bk Ck2) v ] c0:.002] e 0.2

T Bk:Ck3}. & ] :0.001} o~ o ~0.14

— BkCkal- | - Of T S 002 . . T «

iiFeCKEl v 10,048 - - - o ] Tl 00 5,03

JFéCK2 ) o i) s0.082) r e oo 4.91

~ |Focka] ~ | o0.047 |- T ss0[




' PNSY Batch 2 (Dissolved)

IR

|

|

|

Manganese

Date of Analysis:

10/14/94

Batch 2 Dissolved

Sample

___|Abs/Conc.

Cruise |Sample

Depth

[ Sample

Salinity, |[Sample

Polynomial

Regression

Dissolved Mn

No. No.

Type

0/00 - [Absorban

Factor ¢

Equation

ug/L

31.3] 0.041

1.99

1.99

1.99

-
W

0.086

4.76

4.76

4.76

0.077

4.21

_4.21|

4.1

-k
o

N oo

0.073

3.96

3.96

3.96

Bik Ck1 |

0.011

0.68

Blk Ck2

0.013

0.80

IMacktl -

- 0:037

1.75{.

0.043; -

_2.32]

Mn:Ck2.

Batch 2a Dissotved

~{Data of Ahalysis: :

- 10/14/94]-

B [Sample

Abs/Cong.: -

Salinity, [Sample

;Polynomial o

Regression

| Dissolved Mn _

S

No.  |No.

—Type

lo/oo” |Absorban

Factor-c-

Equation

lug/L

2.22

.2.22

.. 2.22

INASS+2: [
: 14]

31.3] o041 -
~ | oo42]

2.28] ..

2.28(: 7

2.28

15

0.072

_a21]

4.21

4.21]

37

0:073].

- 4.27

4.27

T 427|

18]~

0.078("

4.59

_4.59

ol

0.079)

4.59

4.65|.

4.65!

20

-~ 0:086

5.10] .

5.10]=

5.10].

|10 |0 [ 1R (00 [en

‘0.089

5.30|:

5.30|

B CK1]

0.009}

0.58

5.30[_

IBIK'Ck2(*"

~0.007}:

0.45|

~|Bk cka|

0.006]

0.38] .

IMn Ck1| "

0.035] -

1.83

MnCk2|-

- -0.035]

-1.83] -

[Macka]

0.037

1:96} -

[

Page 4
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T

PNSY Batch 2/(Dissolved)

l

Date of Analysis:

5/18/94

Batch 2 Dissolved Nickel

Sample

Sample Wt

Pre-

Abs/Conc.

Cruise

Sampie

Depth |

Sample:

Salinity,

Salinity

Concentration

Nickel

Polynomial

Polynomial

Dissolved Ni

Wt., g

Factor

Abs.

Factor ¢

Equation

ug/L

No. .

No. ~ M

0/00

Correction

252

- 0.0001

- 281.9,

50.39]

-0.66|

-0.66]

-0.013

- 260:4] -

31.3

-+-.252.5

50.49

0.041)

10.58

10.58| -

0.210}

{"258.5]

31.3].

-250.6} ...

50.12; ..

0.106}

28.39

28.39/

0.566]

13 -

254.4

3155

246.6

49.32|

. 0.055

14.42

14.42|

T 0.292)

13

1 221.1)

. 31.858) ...

214.3

.42.86

0.05

13.05|

13.05|

- 0.304}

13|

249.1| -

31.64

241.5

48.30].

0.046

11.95}

11.95

0.247

13 -

234.9(

31.61{ -

- 227.7] .

45.54]

.0.107

28.67

28.67|

0.630]

10| -

| 260.7]

—-31.6

252.7

50.54

©0.05

13.05

13.05|

0.258

11

261

31.6

253.0

50.60

0.054]

14.14

14,14

0.280

14[

257.1

. 249.2

_49.84

0.053

13.87

13.87|

0.278

o 4

B P Y

259.4

- 31.63]-

31.7]

251.4|

50.29].

0.051

13.32

13.32

0.265

15

- 269.1

31.41

251.2]

.50.24

., 0.06

15.79

15.79

0.314

17}

- 256.1

31.45

247.3

49.45

0.054

14.14

14.14]

0.286

I

258.6

31.37]

250.7}

50.14|

. 0,061

16.06

16.06 i ‘

0.320|

‘.«.11’9‘ .

258

l

31.4].

250.1}

50.02| .

0.059

15.51

15.51

0.310

20]

261.8{ -

31.35

253.8

50.77

0.058

15.24

16.24

0.300

21

2541

31.35].

246.4

.49.28)

..0.055

14.42

14.42

0.293

1

257.4

312769

. 249.4)

49.89|

0.049

12.77

1277}

0.256

R

-t

252:1

+31.916

. 244.3]

48.86

0.047

12.22

12:22]

0.250

09 on [A {ro |0 (RS | (Mo o [en [V o [en |0 oo s [0

0.049

12.77

t 2

- |-.258.8
< |BIkCKI{ ~ - °

- 31.889

..250.8{

50.15

-0.11

,,2;77 L

0.255)

.| Ck2 |

0.002

0

-0.66)

'|Bik'Ck3

~0.006

0.99]

“lokexal

'0.004

0.44

* |BIk'CKS

-0.001

-0.93

[INi.Ck1-

~_0.075

19:90

-i|Ni-Ck2

0:077

20:45

|Ni.Ck3

0.08

21.27

|Ni Cka- |

0.076

20:17

_ 0.08

INi CK5 |

21.27

CIERL
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PNSY Batch 2 (Dissolved)

Batch 2 Dissolved Lead

Date of

Analysis:

8/10/94

Sample

Sample Wt.

Pre-

|Abs/Conc.

Cruise

Sampe

Depth [Sample

Salinity,

Salinity

~ |Concentration

Lead

Polynomial

Regression

Dissolved Pb_

Type

o0/00

Correction

Factor

Abs.

Factor ¢

Equation

ug/L

No.

No. M

Wt, g

Mili-Q

0.0001) -

.251.9}

50.39]

-0.32

-0.32[

-0.006

- 260.4}

31.3

252.5] .

.50.49|:

_0.004

0.01}

0.01

0.000

_|NASS-4

| 258.5]-

--31.3

250.6

50.12

0.231

18:87| -

'18.87

0.376}'

13}~

254.4)

3155}

.'246.6}. .

49.32

__0.01[

.0.75

. 0.75

0.015};

13l

{2214

31.55| -

~214.3

42.86)

_0:011

0:83]

0.83|

0.019|

13] -

2491

31.61¢

. 241 .5{!

48.30].

~ 0.008

0:58

0.58]

0.012

13

234.9|

31.61} -

. 227.70 . ...

45.54

0:217[:

17.72

17.72]

' 0.389

10

260.7

3t.6

252.7

50.54

0.006

0.42]

0.42]

0.008

3

11

261,

31.6

253.0]

50.60]

_0.007

0.50

0.50|.

_0.010[

144

25871

31.63

.~ .. 249.2

49.84|

~0.009].

0.66)

o066l

0.013].

14

- -269.4]

+-31.7

251.4,

50.29!

0.004

0.25

0.25|

__0.005}

™Y

15

. 2591

-'31.41]

. 251.2].

50.24)

0.009

-0.66]

0.66

0.013

17¢

. 255.1}

31.45] -

247.3] .

49.45; .

0.007)

-0.50

.0.50

0.010

18}

258.6] -

31370

2507}

50.14

0.011

0.83|

:0.83

0.018

e

258}

- '31.4]

250.1/

50.02

0:01y

0.75

0.75

0.015,

20|

- 2618

31.35]-

253.8}.

50.77|

0.011

0.83

0.83

0.016]

2541}

-31:35) -

246.4| .

4028

. 0.01

0.75] .

:0.75

- 0.015

S

257.4

- 31.769] -

.. 249.4]

49.89

0.005

:0.34

0.34

~ 0.007

4

-

--252.1

31.916

244.3]

~48.86]

_0.002

0.09

:0.09]

0.002

2 :

NG N{RIN [ D I N [N oo e oo I [
i

--258.8

- 31.889}

.. 250.8].

50.15

0.002

0.09

OLQOZ

Blk Ck1}:

-0.002

-0.24

_0.09 '

:|Blk Ck2

-0.004

~0.40

|BIk:Ck3]|

-0.005

-0.48

- |Blic Ck4

-.-0.005

-0.48

1BIkCK5|-

_.-0.005

-0.48

- |Pb.Ckt |

0.125

10.17|

“|PoCk2

0.129

10.50,

Pb.Ck3

. 0.131

10.67,

1PbCkd:

0.133,

10.83|

PbCKS |~ |-

0.136

11.08

Page 6"




S (S ‘L“_/ [ I { ; ; ‘{“7—‘75 T Lo : . /:‘ [ [ s T TR
PNSY Batch 3:(Dissolved)
Batch 3 Dissolved Cadmium Date of Analysis: 5/6/94
. Sample {Sample Wt. . {Pre- Abs/Conc. L ’
Cruise [Sampie . |Depth{Sample |Sample |Salini Salinity Concentration [Cadmium Polynomial Polynomial Dissolved Cd
No. No. M Type (WL, g [o/o0 Correction Factor Abs. Factor ¢ Equation ug/L
Milli-Q” Bik 260.6{ 0.0001{- 260.6 - ..52.12 ..0.001] 0.0010636 -0.03 -0.03 -0.001
" [NASS-4 Tl 268.9) 31.3}- 257.8 51.57 . .0.027| -0.0249364 0.75] - 0.75 0014} -
NASS4 |~ |spk': . |.264.3] - 31.3[- 256.3 51.26 _0.131(--0.1289364 465 4.65 0,091
2| s 3l o jooz2.2l 3137 215.4 43.09 0.042[ -0.0399364 S22l 1.22 ' 0.028]"
2] "6l 3lspki 7. 207.2{ - 31.37[ - - 200.9] - 40.18 0.137]-0.1349364 494 "4.94 .0.123]
2 el 213.2 3127l - - 206.7 . 41.35 0.042[°-0.0399364 122l 71,22 0030}
2| 6 "1[Dup= 217 31.27) 210.4{ . 42.08( 0.042} -0.0399364 4.22) 1.22 0.029] ¢
2] s ol ,264.3] - 31.87] - 256.1 51.23 0.046]7-0.0439364 L 1.350 1.35 0.026|"
2 4 2 ezt -81.79) 262.7 52.53 ' . 0.049]-0.0469364 " 3.48) 1.45 0.028|
Fil 5t . 259.8; - 31.61] 251.8]. 50.37] 0.048| -0.0459364 L1420 1.42 0.028]"
2 51" 5| -266.8]- . 31.71 248.9]. ..49.78] . 0.045| -0.0429364 1.32} 1.32 0.026
2 610 - 2561 -31.72| - .247.2 49.43] 0.046{" -0.0439364] -1.38] 1.35( " 0.027|"
T2l 8l ¢ 260.7|.  31:85| - . 2527 50.53 0.049]---0.0469364 148l 1480 0:029)
2" 8l sl 266.7| : 32.33] 2583 .. 51.67] . 0.046|" -0.0439364 U 1.385) 1.35] . 0.026]
2l el el io264 31.371 - 256.0. . . 51.19] 0.05["-0.0479364 148~ 1.48 0.029
2} 10 2[. | 256.3}.- 31.91] - .248.4] . 49.67| 0.051{ . -0.0489364 15210 1.52] 0.031.
2 11} 2 - 263 -31.55] 255.0| 50.99| 0.052] -0.0499364| - 1.85 18] 0.030] "
2l 13 2 264.3] 31.62{ 256.2| . 51.24]°  0.052|%-0.0499364 " 1.65(.  1.55 0.030}"
b3 9.5] --263.5] © 31.62[ 255.4{" .51.08]-: 0.05%]" -0.0489364 :1.82]: 1.52| 0.030]:
2l sl 2 o] 254 31.74 246.2 49.24 0.05|° -0.0479364 1,48} 1.48 ©'0.030).
’ b iBkekt ] o L : “ 0.002] 0.0000636| * 70:;00]: Cons ~
Blk Ck2 0] :0.0020636 0,06 -
Blk Ck3] - © ol 0.0020636 =0.06}
Bk Ck4 [ . 0.001]:. 0.0010636] ~ .- -0.03]"
BIK.CkS| __0.001  0.0010636] - - -0.03]"
.Cd Ck1 0.142] -0.1399364| . - 5.20]
Cd.Ck2: 0:144[ -0.1419364! : . 5.30[.
Cd'Ck3 |- 0.144} -0.1419364 Tr 65,8000
= Cd.Ck4 0.147]- -0.1449364] .. -~ 5.46]
“|Cd Ck& _ 0.146} -0.1439364] 541

Page 1 .



PNSY Batch'3 {Dissolved)

|
Batch 3 Dissolved Copper Date of Analysis: 5/6/94
Sample |Sample Wt.  |Pre- Abs/Conc.
Cruise Sample  |Salinity, |Salinity Concentration |Copper Polynomial Regression Dissolved Cu
No. Type 0/00 Correction Factor Abs. Factor ¢ Equation ug/L
- 1BlKk --0.0001 ..260.6 .52.12] 0 -0.2139037 . -0.21 -0.004
31.3 257.8). 51.57 0.039 10.2139037] 7 7 10.21 “~0.198
|8 - --31.3 .256.3] . 51.26| 0.107 28.3957219| 28.40 ' 0.554
2 6 3l - -31.37 215.4 '43.09 0.047 12.3529412 ‘12.350 © " -0.287
2 6] " 3|Spk. 31.37] - 200.9 40.18 0.11 29.197861] 29.20] 0.727
o el 3127} 206.7 41.35) 0.052 13.6808396 13.69] " 0.331
2( 6] 1|Dup -31.27] - 210.4 . 42.08[ __  0.054 14.2245089 " 14.22 0.338
2| 3l 2 3187 .256.1| _51.23 0.041 10.7486631 "10.75 0.210
2 4 2. 31.79 .262.7 52.53 . 0.048 12.6203209] 12.62 0.240
2 ~ 5 1l 31.61] - 251.8 50.37 _0.051 13.4224599 13.42) 0.266
el 5 5] 3171 248.9 49.78 - 0.048 12.6203209 12.62] " 0.254
2] 6] 10l 31.72}- 247.2 . 49.43 "0.048| - 12.6203209 12.62 0,255
2 8 v -31.85 252.7 . '50.53 0.044| 11.5508021 11.55 0.229
2 8l 5 - 32.33 258.3 ' 51.67} 0.045 11.8181818 11.82 170,229
2 el 2 8137 256.0 851191 0.058 15.2941176 15.29 0.299
2 o] 2 - 3191 248.4 49.67 0.041} 10.7486631| 10.75 0.216
2l 2 -31.55/ - .-".255.0 50.99) '0.057| 15.026738 15.03]7. . 0:295
] 2[ - 3162} T256:2| ... . 51.24 0.056 14.7593583 14.76 0.288
22 9.5 - 31.62 255.4]| _ © 51.08 0.053 13.9572193 13.96] 70,273
2 2 - .31.74 | . 246.2] . 49,24 ' 0.047 12.3529412 12.35 0:251
- |BIk CK1}: L L ~ 18 -0.2139037 S : '
Bkl "0 -0.2139037
- “|BIk'Ck3] " <0 -0.21:39037/
“|Blk Ck4 -~ 0.001 0.05347594
= [Bik CkS ofr ¥ -0.21.39037|
~1Cu CkY 0.078] - 20.6417112
- |euCke © " 0.08|; 21.1764706)
. JCuCK3{ 0.08/ " 21.1764706]
{CuCké | 0.082[" - 21.7112299|
|cocCks | - 0.082 21.7112299]
7 Page2
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PNSY Batch 3 {Dissolved)

B I

|

Batch 3 Dissolved lron

Date of Analysis:

10/26/94

Sample_

Abs/Conc.

{Cruise

Sample

Depth

Salinity, |Sample

Polynomial

Regression

Dissolved Fe

No.

. _No.v _

o/oo

Absorba

Factor ¢

ug/L

Equation

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

0.019]

2.25] ..

225

2.25

|- 0.023] -

2.72|

2.72}

- 2.72]

~ 0.012|

-.1.44

~1.44

1.44)

0.022]

...2.60]

2.60(

2.60

-0:019]

225

2.25|

2.25(

0.019

2.25

.2.25]

2.25

.2.25)

2.25|

2.25|

[N 0019 .
col o 0.021

_2.48.

_2.48|

2.48

;0‘0’22‘.

. 2.60]

_ 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

-0:028|

3.30,

3.30

3.30

-.0.03

3.53

3.53

3.63

0:026)

3.06

3.06

3.06

A N N N L S S L L L L R = T

~0.027]

3.8

S L O L L L L T P S S e [ L T e [ S

© + Bik Cki

-0.001

.-0.07

_3.18

3.18

Bk CK2]

: 0.001

... 0.16]

[Bllk Ck3} -

- 0.002

0.28.

- |BIk Ck4

. -0.19)]

{Blk Ck&{ -

| +-0.002
1+ 0:002] .

0.28|. .

|Fe:Ck1

- 0.045]

5.27

" |Fe Ck2

-0.045

5.27

[Fe.Ck3:}|-

0.045] -

527). .

-~ |FeCka

[ o.045

_5.27

T Ee CK5 | L‘:i‘?‘

""0.04

4:69)

“'Page s




PNSY Batch'3 (Dissolved)

Y R

N
Batch 3 Dissoived Manganese __ |Date of Analysis: 10/17/94
( Sample - Abs/Conc.
‘[Cruise ' {Sample _[Depth {Sample |Salinity, [Sample . |Polynomial _ [Regression Dissolved Mn .
No. No. M Type !o/oo ' {AbsorbanqFactor ¢ Equation ug/L
- InAsss2 [ o [ 31,3 0.04 . .1.98 1.08] 1.98
ol el s sl | -0.039) . 1.92 1.92 1.92|
2 1 15} . 0.034 .1.63. - 1.63 1.63
2l el el 0.037 1.81 1.81 1.81
2 3 2| 0.034 1.63| 1.63| 1.63
2 4} 2] 0.042] - . 2.10] 2.10 2.10
"2 5 1] . ‘0.053] - ..2.74 2.74 2.74
2| 5 5 . -0.046] 2.33] _2.33 2.33
2| ) 1 -0.07 3.73] . .3.73 3.73
20 6] - 3l 0.062 3.26 - 3.26 3.26
2 8] 1o} 0.052 2.68 2.68 . 2.68
2 8l 1l 0.04 . 1.98 1.98 1.98
2 8l 8 0.039 1.92 . 1.92 1.92
21 el 2] 0.068} - 3.61 3.61] 3.61
2| 10} = "2 -0.036] - 1.75| 1.75 1.75
2 1A 2 - -0.06 3.15 3.15 3.15
2 13~ 2 0.052] - 2.68 2.68 2.68
2] " " 13] 9.5 -0.05 2.56 . 2.86 " 2.56]
2| 15 2 0.043 2.16] 216 2.16]
2] . 1l 2 0.064 3.38 ' 3.38 3.38
I = o lBkCk 0.007 0.41] ' i
BIk Ck2 0.007} 0.41
18Ik Ck3 10.009 0.52
BIK Ck4| - -0.008 0.47
- /|Blk CKS ~0.013] - .. 0.76
MR CkE| - 0.037 1.81
. IMn Ck2] -0.037 1.81 -
. |MnCk3| - 0.041 2.04
'Mn Ck4 -0.041 204
- {Mn CkS 0.037 1.81
Page4
I : b £ : i (. —w D 0 D Io—




PNSY Batch 3 (Dissolved)

I

ed Nickel

Date of Analysis:

5/27/94

© |Batch 3

Dissolv

Sample

Sample Wt

Pre-

Abs/Conc: -

Cruise .

'Sample k

Depth

Sample

Sample

Salinity,

Salinity

Concentration

Nickel

Polynomial

Regression

Dissolved Ni

{Type

Wt g

o/oo

Cotrection

Equation

ug/L

Factor

Abs.

Factor ¢

Mili-Q

260.6

[ 0.0001]|

260.6

52.12| -

0.003|

0.57938953

0.58

0.011

TNASSA |

- 265.9|"

31.3

257.8

- 51.87

0.038

.9.7969503

9.80

.. 0.190]

NASS-4 -

264.3

256.3

- 51.26| -

-0:103

26.9152774} .. . .

26.92

0.525

222.2|

31.37

215.4

-43.09

0.046

11.9038213] .

11.80

0.276

"207.2]

31.37

200.9

40.18

-0.11)

.28.7587896

28.76

.. 0.716

ol 213.2

31,27

~206.7

41.35

0.047

12.1671802]

1217

0.294

2171

31.27

210:4/

42.08

0.049

. 12,693898

.12.69

0.302

- 264.3[

31.87

. 256.1

51.23|

-0.05

12.9572569|

1.2.86]

. 0.253

271

31.79|

262.7{

52.53

-0.055

14.2740512]

14.27] .

..0.272

259.8;

3vet]

2518

- 50.37

:0:053

13.7473335

13.75

. 0.273

258.8|

1.7

-.248.9|

49.78

0.05

12.9572569

12.06]

0.260

-t

255

31.72[ -

2472

49.43

0.053

.13:7473335| .

13.75

0278

31.85

252.7

50.53

- 0.051

132206157

.13.22).

0,262

| 266.7]

32.33

.258.3

51.67|

0.047

12.1671802

1247

[ 0:235

0@ oo lnjnlalwlololoio

31:37}

256.0

51.19}

- 0.057

14.800769

14.80

70.289

-31:91

248.4

49.67

0.051

13.2206157

13.22]

-0:266

263

| 256.3]

31.55}

255.0

'50.99

0.055

14.2740512

.14.27

0.280

264.3

31.62

256.2

51.24

0.057( -

147800769

14.80

0.289

263.5

31.62|

:255.4

51.08

0.057

14.800769

14.80

-0, 290

T o dro|no ke fro [ro Jro (R [ [ fno | nor{mo o [no fmo o

o

<R [ || n: | fon [ io [ov|=sima |mo || = |wijew]. -

246.2

49.24

-0.052

1374839746

13.48

Blk Ck1] -

254

© 3174

.0.003

:0.57938953].

0.274

Bk Ck2

0:001

. 0.05267178|

Bk CKk3

-0.003,

-1.0007637) .

|Blk Ck4

-0.002

1-0.7374049

|BIKCkS| "

-0.001

-0.474046

“INPCkt |

"0.077

20.0679466

NI Ck2

0.079

120.5946643

NI Ck3'

0.077

'20.0679466 .

NiCka | -

- 0.079}]

20.5946643]

NI CKS |

~0.079|

| 2"01.594‘6643

“Page’s



PNSY Batch 3 (Dissolved)
i [ - ,
Batch 3 Dissolved Lead Date of Analysis: 8/10/94 -
Sample |Sample Wt.. |Pre- Abs/Conc.
|Cruise . [Sample. [Depth [Sample [Sample [Salinity, [Salinity Concentration [Lead Polynomial - |Regression Dissolved Pb
No. ~  [No. M Type |Wt., g |o/oo Correction Factor Abs. Factor ¢ |Equation ug/L
MilQ Bk .| 260.6] ‘0.000% 260.6 §2.12]- 0.001}| . -0.1661797 -0.17 -0.003]
NASS-4 ] 265.8]" " 31.3 257.8] - 51.57 0.005/| 0.13974761] . .. 0.14 0.003| -
. |INASS-4 ISpk 264.3] " 31.3 256:3 '51.26|- -0.234 17.654088) 17.65 0.344
2 el 3] g22.2] -31.37] 215.4|" 43.09 0.015} 0.90456597 0.90 0.021] -
2 8] 3lspk i 207:2] 3137 200:9| - 40.18] " 0.242] 18.2659426 18.27 0.455
2 el b 132 3127 206.7 41.35 0.015 0.90456597 .0.90 0.022
2 8] 1|Dup 217[ . 31.27( - 210:4 42.08 0.015] - 0.90456597} 0.90 0.021 )
2 “3 2l ] 264.3[7 31.87) 256.1]" - 51.23( 0.007{: 0.29271128] . 0.29 _0.008]
2 4] 2l 271] 31.79 262.7 52.53| 0.011 .0.59863862 0.60|: 0.011
20 871 259.8{  31.61] - 251.8| 50.37]. 0.015 :0.90456597] . 0.90 0.018
20 51 s 256.8] 31.71]" 248.9| " 49.78 0.011] ..0.59863862 0.60/ 0.012
2 6l 1ol 255 31.72] ' 247:2} 49:43 0.012] 0.67512046| 0.68/ - 0:014
2 8 1 | 260.7}: 31.85{ 252.7 50.53| 0.01 | 0.52215679! 0.52[ 0.010|
2 [} 266.7| . 32.33] 258.3} $51.67} 0.01 | 0.52215679 0.52|: 0.010
2 gl 21 264} 31.37 256.0 51.19 0.017 . 1.05752964/ 1.06 _.0:021
21 10} 2| '256.3] - 31191 248.4 4967 0.008!: .0.36919312 0.37 0:007
21 110 2 ©.263] 3155 . 255.0| 50.99| 0.018] 1.13401147] 1.13] 0.022[
2 13| . 2)- 264:3] " 31.62) 256.2 - 51,24 0.016 0.0810478/ 098} . 0.019].
21 13| 9.5/ 2635 31.62 255.4/ - 51.08} ~0.014 £ 0.82808413]. 0.83] ._0.016]:
2 18] 2} 1 254] 31.74) 246.2 49.24 - 0.013 .0.75160229] 0.75 " 0.015].
‘ LBk CK1y - ‘ 0.002 ~-0.0896979] D S
Bk Ck2| 0 -0.2426616
Bk Ck3| - 0 1 -0.2426616]
1BIK'Ck4 ] -0.001 .:0.3191434] .
BIk ' CK5 -0.001 ' -0.3191434 =
Pb.Ck1 0,138 1 1-10.3118317 ‘
- HPbCK2 0.142 10.6177591]
Pb.CKk3 0.147] .| 11.0001683] . ...
“|Pb Ck4 0.148] 11.0766501] ...
Pb:Ck5 | 0.151 11.3060956|
Page 6
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PNSY Batch 4 (Dissolved)
Batch 4 Dissolved Cadmium Date of Analysis: 5/6/94
: Sample. '[Sample Wt. |Pre- - Abs/Conc.
Cruise  |Sample |Depth {Sample |Sample |Salinity, [Salinity [Concentration {Cadmium Polynomial Polynomial Dissolved Cd
No. No. : M Type Wt.. g [o/o0 Correction Factor Abs. Factor ¢ Equation ug/L
Mil-Q Bik 249.8| 0.0001] 249.8 49.96| '0.002{" '0.0001727} 000 0.00 .0.000}
_|NASS-4 e [ 2e4.2 31.3 256.2| 51.24 0.028] -0.0258273|. 0.72 0.72} 0.014
NASS-4 {Sphe - 267.9/ 31.3] 259.8 51.95 0:134} -0.1318273] - 4.71 4.71}- 0.091
2 ~ 20 2l v 214.00 - 31.69] '208.3] 41.66 0.043] -0.0408273 117 -7 0.028
2f .20 2spk. | 212:6] '31.59 206.1 41.22 -0.137|" -0.1348273 4.88] . 4.88 .0.118}
2l 19 2] 215.5  31.69] 208.9 ~41.78}" 0.045! -0.0428273 1.23--. 1.23] 0.029
.2 19 2|bup 223.5| 31.69 2166 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] 7 2472 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 70 268.4|  31.56 260.2| 52.04 0.051[ -0.0488273] - 1.41 - 1.44 .0.027
2 19 5 258.6|  31.66| 250.7 50.13 0.049]  -0.0468273| - 1.35 1.35 0.027
21 - 20 6 253.2] 31.77 " 245.4 49.08] 0.047| -0:0448273 1.29| 1.29 0.026
2 21 2 ©261.1]  30.93 2533 50.65] -0.05| <0.0478273 . 1.38 1.38 0.027
2 21 12 257.5| 31.01] 2408 49:95{ - 0.05| -0.0478273 1.38] .1.38]. 0.028
2l 22 2 260.7] 30.42] | 253.0/ 50.60] ~0.052] - -0:0498273 _1.35 . 1.45 0.029
2 22 sl 1 253] 30.43| 245.5) 49.11 .0:05] -0.0478273] 1.38] 1.38 0.028
2 23] 2 '267.4] 30.73 2594 51.89 0.053| -0.0508273 1.48 . 1.48 0.028)
2 24| . 2 :261] " 26.92] 254.2| 50.83 0.043| -0.0408273 117 117 0.023
2 24 5 2611 2897 2537 50.75 - 0.052| -0.0498273 1.4% 1.45 0.028
= JBie ekt o=l ] o 0.001]° 0:0011727 -0.03 ' R
v IBIK Ck2] i 0.001| 0.0011727 -0.03
*:|Blk Ck3 . .20} -0.0021727] - - -0.06
|Bik Cka] - 0.002] - -0.0001727] - 0.00
o |Blk Ck5 [ 0.001| - 0.0011727 -0.03
:[cdCki:| 0.149] -0:1468273 5.61]
Dledcke v 0.147| -0.1448273 5.48
lcd Cka 0.147{ -0.1448273 --5.48
Cd Ck4: 0.15| -0.1478273 . 567 -
CdCks | . 0.15/--0.1478273 - 5.67

Page 1



PNSY Batch 4 (Dissolved)

1 l | R -
Batch 4 Dissolved Copper Date of Analysis: 5/12/94 i
Sample [Sample Wt. |Pre- . : Abs/Conc.
Cruise [Sample - |Depth{Sample |Sample [Salinity, - |Salinity - Concentration | Copper Polynomial Regression Dissoived Cu
No. No. M Type |Wt., g |o/oo Correction Factor Abs. . Factor ¢ Equation ug/L
Mili-Q Bik 249.8| 0.0001 "249.8] 49.96| 0:001 - -0.31] . -0.31] ~-0.006} -
_INASS-4 sk 264.2] 313 256.2 51.24| -  0.042] - - 1012 10.12 0.198
NASS-4 Spk -] 267.9]  31.3 259.8]: 51,95 — 0117 --29.20 29.20 0.562
2k 20 20 © 214.9] 31.59) 1 208.3 41.66] " 0.052 12.67) 12.67. .0.304]:
2| 20 2ispk | 212.6] 31.59 206.1| 41.221 -0:115/ 28.69 28.69}: 0.696
2 19 2l o] 215.5) 31.69] 208.9 41.78( 0.052 12.67} 12.67 ..0.303
2 19} . 2{Dup-. 223.5 31.89| 216.6] '43.33 0.051]~~ 12.41] 12.41 0.286(:
o2 16  2f:v ] 262.3]  31.31 2643 50.87{ 0.064[ - - 15.72 15.72 0.309]’
2 16| 10}~ ___255) 31.41} 247.2 49.45] 0.057] 13.94] - 13.94 0.282]
2| 18] - 2" 261.2[  3t.47| 253.2 '50.65 0.06 14.70 14.70{ .. . .0.290
2l 18 7 268.4] 31.56] 260.2 52.04| - 0.058 14.19 14.19). . 0.273|
2 19| 5| . 258.6|  31.66] 250.7} 50.13 0087 - - - 13.94 13.94] . 0.278]
2 20] 6] . 25321 377 2454 49.08] - 0.046] - =11 14 11.14] . . 0.227}
2| 21 2{ 261.11  30.93 253.3} '50.65 0:066] 1623 16.23].. . 0.320
2 29f 12| . 257:5]  31.01} 249.8 49.95 0.068] 16.74} - 16.74} _ 0.335]
2] 23] .« 2} | 260.7] 30.42 2530 '50.60} - 0.073 - 18.04 18.01].. 0.356
2 22{  ‘s} ©253] 30.43 ' 245'S| 49:11, 0.071 - 17.50{ .- 17.50 0.356
.2 23 2| 267.4] 30.73 “2s9.4[ 51:89 0.074 18.26 18.26} - .. . 0.352]
2 24] 2 261} 26.92 2542 - 50:83] 0.077 19.03} 19.03 . 0.374]
2 24 5 261.1| 28.97 2583.7) 50.75] - 0.082 - 20.30 20.30 0.400)
AP LBkeKk] s 0 -0.56 ‘ EEE B
- {BIk Ck2! i 2.0 -0.56
Blk Ck3 -0.001 -0.81
iBKkCka] - oo o 0] --0.56
| BI:CkS .0 -0.56
“jcuckl 0.082] 20.30
-leuCk2 © 0 0.082[ 20.30
‘lcuck3] - —0.083 20.55}
[CuCka | . 0.084 20.81
CuCk5 -0.084] 20.81
Page 2 -
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PNSY Batch 4 (Dissolved)

Y v ¢ i i g

I 1

Batch

4

Dissolved Iron

Date of Analysis:

10/27/94

Sample

Abs/Conc.

Cruise

Sampla‘ Depth

Salinity, Sample

Polynomial

_|Regression

Dissolved Fe

(No. M

0/00

Absorban

Factor ¢

Equation

-|No.

Type

ug/L

31.3] 002

2.21

2.21

.21

NASS+2
21

—h

70.032

3.59

*3:59

22}

0.032

< I
R

3.59

3.59)

22|

0:033

370] -

3.70( "

'3.70

23]

- 0.032

_3.59]"

3.59

- 3:89]

24

“0.116)

13.24

13.24]

13.24/

24

" 0.074]

8.41}

8.41

8.41(

2s}

" 0.043]

4.85)

4.85|"

4.85]

26/

0.033)"

3.70) -

3.70/

3.70

-

0.035]

-~ 3.93[

3.93|"

3.93

T0.011]

-

117}

1.17

-

0.014

a7l

117

1.17)

1..40[

1.40

1.40)

- 0.014

1.52]

1.62

1.52

0.029] "

- 324

3.24

3:24)

0,015

~1.63]

1.63]

1.63]-

.0.013]

1.40]

1.40]

1.40|

'0.009| -

0:94

~0.94

-0.02]

‘221

2.21

2.21

| 1
Ly e A L L L A P L Y L L A N L 3 L

o I P T e e o N
=[OV | DI | [O [ (GO I |4 |2 |

| o017

1.86

1.86]

A R O I A R R R R A N N S L (S A L (SR LY

- 0.002]

0.14]

1.86

_“[Bk Gt
Bl Ck2| °

"0:002|:

0:14

-

- [Blk Ck3

0.005|"

0.48)

Blk Ck4

10:002|

0:14

|BikCKs|

"0.00%t

- 0:02

FeCkt |

T0.047]

5.31

_{Fe Ck2

0:045

5.08]

‘[FeCKk3_

0.047|

© '5.34

" -|Fe Ck4

0.048

543

Fe Ck§

~0.046

- 5.20

L FE
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PNSY Batch 4 (Dissolved)

l | f
Batch 4 Dissolved Manganese Date of Analysis: 10/17/94
. Sample ' : Abs/Conc.
Cruise |Sample {Depth [Sample [Salinity, [Sample [Polynomial ' |Rearession |Dissolved Mn
No. . No. M Type . [o/o0.  [Absorban{Factor ¢ Equation ug/L
NASS+2 S 31.3| 0.038] 1.95 195~ 1.95
2 18] . 10f:r 1Y ] 0.054 2:76 2.76f - --2.76
2 18] 2| 0.061 ~'3.38 3.38] - '3.38
2 18] 7| 0.056 3.07 3.07 ~3.07
2 19] - 2| 0.051 2.76 2.76 2.76
2 19 5. '" 0.049 2.63 .2:63 2.63
2] 20 21 0.054 2.94 2.94 2.94
2 20 6f 0.044 2.32 2.32 2.32
2 21 2] +0.07 3.94 - 3.94 - 3.94
2 21 12} 0.067 3.75 3.75 A4.75
2 22 .2 0.085 4.87 4.87] 4.87
2 22 6 0.086] 4.93| -4:93] - '4.93
2 23} 2 0.077] 4:37 - 4.37 437
2 28] 2 " Rerun| e
2 24 5 " ‘Rerun E BN
2 25 2 0.116{ 6.79] 6.79 6.79
2 26 2 0.096 i 5.55) 5.55 555
2 26| 1ol 0.099 5.73 5.73 5.73
" |Bik CKY: 0.007 0.43| s
Bk Ck2 0.006 0.37
“1Blk Ck3' 0.007 '0.43
- |Blk Ck4; 0.009 0.56]
: [BIk CKkS 0.009 0.56
*|Mn Ck1: 0.036 1.83]"
Mn Ck2 0.037 1.89]
MnCk3 0.034 1.70
- |Mn Ck4 0.035 1.76]"
{MnCKks 0.035 1.76
3
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PNSY Batch 4 (Dissolved)

1 |

[

Batch 4 Dissolved Nickel

5/19/94

Date of Analysis:

Sample

Sample Wt.

Pre-

“|Abs/Conc.

[Cruise

Sample:

Depth |Sample

Sample’ |Salinity,

Salinity

Concentration

Nickel

Polynomial

_|Regression

Dissoived Ni

No.

No. M

Type

Wt..'g |o/oo

Correction

Factor

Abs.

Factor ¢

Equation

ug/L

Mili-iQ

Bk )

249.8|  0.0001

“249.8

--49.96]

-0.001)

20.05

-0.05

-0.001

“264.2]

31.3]-

256.2

- 51.24]

..0.037]

10.05

10.05

0.196

4 26791 - 313}

- 259.8

- 51.95

-0.113]

30.27

30.27

0.583]

21498 31.59) -

208.3} -

- 41.66]

.0.045(

12.18

12.18

0.292

21261 "31.59|

206.1

41.22|

0,107

28.67

28.67/-

0.696(

. 215.5]  31.69

208.9

- 41.78

'0.054|

14.67

14.57

0.349|

“2235/ 31.69}

- 216.6

- 43.33

0.053

14.31

14.3%

0.330]

262.3|. 31.31~

254.3|

- 50.87}

-.0.056

15.11

15.11

0.297

255 31.41

2472

49.45| ...

0.054) .

14.57

14.57

0.295)

ach’

261.2] - 31.47

—--2563.2] -

50,68 ..

0.0586| .

15.11

1511

0.208

268.4]  31.56| -

260.2

- 52.04

.10.056}

1514

16.11[

0.290|

258.6/ - 31.66

-260.7}|

50.13| ..

0.056

15.11

15.11

" 0.301

263.2] - .31.77

245.4]

49.08

.0.083] . .

14.31

14.31

0.292]

T 261.1})

30:93(

253.3

'50.65| .

.0.054].

14.57

14.57]

0.288

257.5]" ..31.01

-249.8]-

"49.95|

0.057|

15.37

15.37|

_0.308

" 260:7] " 30:42

2530

50.60

. ..0:06

16.17

16.17

- 0.320

. 253

130.43

©-245.5 -

- 4911

0.057

15.37

156.37

0.313

-267.4] :30.73

-259.4} -

51,89

0.052

14.04

14.04

0.271

261

26:92

|254.2| -

50.83

0.063

16.97

16.97

0.334

0.067

18.03

B N A EN L e LY (R L L L L E S (X IS (X [N T I

ol o lain{n (v e o< oo il [oe

Bk CK1]

261.1} - 28.97

:253.7|

50.75] .

0.002

0 74

18.03

0.355

BIKCk2|

-0

0:21

Bk CK3| .

'0.002

0.74

Bk Ckal -

--0.003

-0.59

BIKCKS|~

0

0.21

‘[Ni Ckt

. 0.076] .

20.43

NiCk2

_0.079

21i22| .

0.079]

21.22

"IN Ck4

- 0.079

21.22

TINiceks |

0.083|

22.29

Page 5



PNSY Baich 4 (Dissolved)

T T

Batch 4 Dissolved Lead Date of Analysis: 8/11/94

)

Sample |Sample Wt.  |Pre- Abs/Conc.

Cruise |Sample . |Depth |Sample [Sample |Salinity, |Salinity Concentration {Lead. Polynomial Regression Dissolved Pb

No. No. _ M - Type Wt., g [o/oo Correction Factor Abs. Factor ¢ Equation ug/L

MG | [BIk | 249.8] 0.0001 2408 4998 0001 __-0.10] 010 -0.002
NASS4 | - [ 1 264:2] 313 ~256.2] . s1.24] 0.005 0.19] 0.19 © 0.004

NASS-4 267.9; 313 - 259.8} - 51.85 0.269 ‘ 19.32 19.32 .0.372

20 | 214.9] 31.59 208.3]  41.66 0.016| 0.99|° 0.99 0.024

Spk
20| Spk 212.6] 31.50]  206.1 41.22 0.263] 18.88| 18.88 0.458|
19[" | 215.5{ —31:69] 208.9] . 41.78] ‘ R '

19| 2|Dup | 223.5] ~31.69] - 216.6]_ 43.33 0.026| . 172 172 0.040|
16 ~ . | 262.3] ~31.31] _ 254.3] - - 50.87] ___ 0.017] _ 1.06] 1.06 0.021

16 1 bl i | 265] - 31.41( 247.2] - 49.45|- 0.015 0.92| " 0.92 0.019]
18] -~ & 261.2] '31.47|: 253.2]: 50.65 0.024] 1.57 1.57| - . 0.031

18] 1 268.4] 31.56| 260.2|° - - 52.04| . 0.022 1:43[: 1.43 ‘ 0.027|

19] " 258.6] 31.66]  2507] 5013
20[ 253.2] 31.77] - 245.4| 49.08) .

2117 261.1| -30.93 - 2633 - 50.65(

21 1 257.5| 31.01]- 249.8 49.95

22" 260.7| 30.42 253.0 50.60|

22! “253]° 30.43{ - 245.5( 4911}

23y - 267.4] ' 30:73] - .- 26040 . 5189

L LS L L L N L L L L LS TR R LN NN [

[24] 261) 26.92] - -254.2 - 50.83| ‘ w

A N NI N L C AR IS R S L S

24] "5 - 261.1|" 28.97| - 253.7| 50.75 R :
BIKCKI| ~ | SRR S 0.001]: -0.10

~ |BIk Ck2! — 0.001] 20.10

“[Blk Ck31: ‘ i - - 0 : -0.17
Bk Cka|: ] : . R

1Bk Ck5].

PoCK | s ‘ . . 0.145 ' 10.33.

7 R e - 0157 L 11.20,

Pbcka| - [ » : 1 0.164] N P T 2
PbCk4 | - - ] :

Pb.CKS.

Page 6 ‘
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PNSY Batch 4 (Dissolved)

I 1

Date. of Analysis:

8/11/94

Batch 4a Dissolved Leoad

Sample

Sample Wt.

Pre-

Abs/Conc.

Cruise |Sample {Depth

Salinity,

Salinity

Concentration

Lead

Polynomial

Regression

Dissolved Pb

No. M

Type

Correction -

Factor

Abs.

Factor ¢

Equation

ug/L

No.

0/00

MiliQ

0:0001}

-249.8

49.96

< 1 )

256.2

-51.24

~ - 31.3

-.259.8]

<. 51,95

AN

59fi

2083

41.66

20
0| -

31

59|

- 206.1]

41.22

19

31:

69|

208.9

-41.78|

0.02]

1.34)

qe|

- 3169

216.6

- 43.33

1.34

0.032|"

T16)

31

.31

254.3)"

50.87}

16 1

31

A -

-247.2

49.45|

78]

31.47

253.2| -

50.65

18]

31.56

260.2

5§2.04

ol

3t.

66/ -

250.7)

- 50.13

0;0‘i.7‘

1.10];

1.10

0.022

0

3

77

~ 2a5.4|

49.08].

0:012

0:69

069 ‘

0.014)

2

~30.93

253.3.

50:65|:.

0.015}"

0.94}

0:94}

0.018

1 1

31,01

249.8

49.95

0.014]

0.85]:

0.85]

0.017)

22

3042 P

253.0|

50.60

oore[

1.02|

- 1.02}7

" 0.020|

22|

[ 30.43]"

. 245.5|:

49 11] .,

0.014}

0.85

0.85]

0.017}

-30:73

259.4|

0,015

0.94]

0.94|

0.018

23]
24

254.2

...50.83|

. 0.025]

1.74]

1.74

0.034}.

i (ro v o o[ o o [N o [o [mo [ ro [na o

50.75%

0.021]

1.42]

B L L LA L A L R L L S L S L L T L

24|

“{Bk Ck1]

T 2897

- 253.7

-0.20

1.42)

0.028]-

|Blk Ck2|:

0.001

-0.28

1Blk Ck3 |

-0.44

-1Bik Ck4

-0.002{

-0.28

| Blk-CKS]

-0.28

"|Pb.Ckt

0.133)

10.47

|Pb.Ck2 |

0.134

10.55

. {Pb CKk3 |

10.63

 0.135]

PbCka |

Page:7



PNSY Batch S (Dissolved)

S -
Batch 5 Dissolved Cadmium Date of Analysis: 5/10/94
. |sample  |Sample Wt.  [Pre- Abs/Conc.
Cruise [Sample - |Depth [Sample |Sample [Salinity, |Salinity Concentration | Cadmium Polynomial Polynomial Dissolved Cd
" {No. No. M |Type [Wt., 0/00 Correction Factor Abs. Factor ¢ Equation ug/L
Mili-Q Blk 241.8| 0.0001 2418 48.36 0.003[  -1.82E-05 0.00 0.00 0.000
NASS-4 . 251.7 31.3 244.1 48.81 0.026] -0.0230182 0.66 0.66 0.013
NASS-4 Spk: 2618} - -31.83] .. 244.2| . 48.83] = 0:.136] -0.1330182 4.62 4.62 0.095
K] R sl | 197.3}- 31.72} - 191.2 .38.25|. . . .0.037| -0.0340182 098] o0.98] " 0.026
T3y 6| ~5lspk . .| 198.9] ~31.72] - 192.8]° . .. 38.56| 0.139] -0.1360182 4.76 4.76 0.123
Tl 4 2f ] 231a]  31.01] . .--.224.0[. 44.79 0.046] -0.0430182 1.26 1.26 0.028
3 ‘4] 2|Dup 194.9] -:31.81{ 188.9 . 37.77 0.04| -0.0370182 1.08! 1.08 - 0.028
R 258:8] -30.49 251.1 50.23 _ 0.054| -0.0510182 1.51 1.51 70.030
- - 21 75.7(. - 30.5 73.5 14.69 . 0.017] -0.0140182 0.39] 0.39 0.027
' g_|P 26] " 10f - 77.5] 30.38 - 75.2]. .. _15.04{ __0.016] -0.0130182 0.37 0.37 0.024
3] N ) o 2596  32.01}{ - - 251.5 ..50.29 . 0.039{ -0.0360182 1.05 1.05 0.021
~al RS 263.6 - .32.09]: - -  255.4 . .-51.08 ©-0.05! -0.0470182 1.39 1.39 0.027
3| gl el 261:8] ~31.9¥] - 253.7 . 5074 0.048| -0.0450182 1.32 1.32 0026
"3 3| -2 - 259.7] - 81:92| - 251.7 650.33[. . 0:046| -0.0430182 . 1.26 1.26] 0.025
T3 Bfr2 | -260.5] - 31.84 2428 4855 0.047| -0.0440182 :1.29 1.29 -0.027
3 sl el | -264.6f--31.75] - 256:5| . 51:29] .. 0.057| -0.0540182 1.6 1:61] 0:031] .
3 R ~251.9] —31.68{ - 244.2| . 48.83 0:044| -0.0410182 1.20 1.20 0:025
3] T o6 88| 259 4| 3182 2514] - '50:28|.. . . 0:052| -0.0490182 1.45 . 1.45{ ~0.029
3 gl e 49, 31.74 2420 48.44] .. 0.046] -0.0430182 1.26] 1,26 -0.026
"3 “ylea il 0 | 25361~ 31.73 245.8]- ‘49.16].. . 0.049] -0.0460182 1:35 1:35 '0.028
Bk Cki} ey D Ce _07001| 0.0019818 -0.05 EE
. 1Bk Ck2! 0.002] 0.0009818 -0.03
Bk Ck3 0.002| 0.0009818 -0.03
1Bk Cka| s 0.003] -1.82E-05 0.00
. |BikCKS] - 0.003|  -1.82E-05 0.00
lcd ek s £ 0.147[ -0.1440182 5.15
led ekt . 0.15| -0.1470182 5.31
< [Cd'CK3 Y . . 0.152] -0.1490182 5.41
ledckaf <. 0.154| -0.1510182 552
{TCA'CKS | .0.154| -0.1510182 5.52
. Page'1
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PNSY Batch’5:(Dissolved)
I T
Batch 5§ Dissolved Copper Date of Analysis: 5/13/94
; Sample |Sample Wt.  |Pre- {Abs/Conc.
Cruise . [Sample {Depth {Sample |Sample: {Salinity, [Salinity Concentration {Copper Polynomial Regression Dissolved Cu
é No. No. M Type :|Wt, g |o/oo Cotrection Factor Abs. Factor ¢ Equation ug/L
| . Milli-Q ek | 241.8[-0.0001] - 241.8 . 48.36| 0.002 _-0.10[" -0.10 ~20.002f
‘ INASS-4 | oo st 313} - . - 244.1 . 48.81 0.04] 9.70| " 9.70 . 0.199):
% NASS-4 | Spk .} 2518 31.3] .- . 244.2 48.83| 0.112 28.27 28:27[ - 0.579]
| 3 6l sl o] 1973 - 31,72 191.2 '38.25| 0.035 . 8.41] 841 — 0.220f
! 3l 6]  slspk 198.91  31.72| - 192.8 38.56 0.104 26.21| 26.21[° " 0:680
! 3| 4 2l rest] 31201 224.0] .. 44.79 0.04 ~9.70] T 9.70 0.217
: 3 4] 2lpbup..;] 194.9- --31.91 188.9 .. 37.77 0.034 " 8.15 8.15) 0.216,
2] os| 2l | 258.8] 30.49 251.1) . 50.23 0.081 20.27| 7 20.27] 0.404}
2| oel 2l 75.7] - ~30.5 73.5 . .14.69 0.023 5.31] 5.31 0.362
2| 26| 10| {775 -30.38 75.2 ~15.04 0.021 4.80 4.80 0.319
L3 e - 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/ .. 51.08 0:041 9.96 9.96 0.195
3 e el 261:8]- - 31.91] -253.7 50.74 0.041 9.96(  9.06 0.196
3] - 1 259.7] -31.92] 251.7 .. 50.33  0.043 10.47] 10.47 0.208
-3 N - -250.5{ - 31.84/- . 242.8 . 4855 0.045 10.99] 10.99] 0.226
3] :8 el - 264:6f 31.78] - . 256.5] . 51.29] 0.052, 12.79 12.79 - 0.249
3 8 251.9]- 31.68]-- .. 244.2 .. 48.83 0.043 10.47 10.47 0:214
3 “ogl s8] -259:4| -31.82 .251.4 . 50.28 0.045 10.99 10.99 0.219
3l 71 2 249.9{ -31.74 2422 48.44 0.046 11.25] 11.25 0.232
.3 “Zlea it | - 25%:6] - 31.73 245.8 49.16 0.051| 12.54 12.54 -0.255
A aBkektf o ] " 0.001 -0.36] " R :
" {BIK Ck2 0.001 -0.38]
.:|Blk Ck3| 0.001 . -0.36
“|BIk Ck4{ 0.001 -0.36]
Blk Ck5] - 70 -0.62|
rlcu ek 0.081 20.27
Cu Ck2 0.082 "20.53]
LlCuCkd] - 0.084 21.05
o lcuCk4 |+ ‘ 0.085 “21.30]
“lCuCks b 0.085 21.30

Page 2




PNSY Batch 5 (Dissolved)

1 |

Batch 5 Dissolved lron Date of Analysis: 10/27/94

Sample Abs/Conc.

Cruise . [Sample Debth Sample [Salinity, |Sample - [Polynomial Regression Dissolved Fe

No. __[No. M Type _|o/oo_ |AbsorbandFactor ¢ Equation ug/L

NASS:2 | | | s13l ooi7] | 21| 2.21 2.21
T R AU e X1 1 1 SR 42| _1.42 42

~

0.013} .69 .69} 69(

0.013|: .69 69} .69

-

0.012] 56] 56| 560

- 0.011 .42 .42 .42

L]

olojol~Niw

0.01] - .29{° .29 .29]

10| 0.013 .69, .69 .69(

0.011 .42 42 42|

-
Q
-

11 - 0.011 .42 42 42|

At 0.015 .95/ 95} .95

13 0.011) 42 42 42|

b (b |t [ ot | [t | e [ [ o [

14} -0.013; =69}’ 169 .69

0.009]- - 16| 16 16

-
-
-

15[

16| 0.027 1 353 3.53] 3.53

16} -0.027} - ... .1 .. 353 3.53] 3.53

-

7] - 0:016 . . 2.08 2.08 2.08

177 0.018 . . 2.35 2.35{ 2.35] -

18] 0.02}- - . . 2.61 2.61 2.61

20

oo |ww o [wie]uewlwjo]olelole]ojolelo
N -t s
LI R R L O L S S S L R S I )

" 0.025]. R '3.27 "3.27 3.27]

Bik Cki1 0.003| , 0.37]
Blk Ck2 i 0 ' -0.03

18Ik Ck3 ool -0.002f - - | ... =0.29

Blk: Ck4 Cup -0.004| : :0.50

BIKCKkS[ .. | - 0:001 : ‘ 0.11

"|Fe Ckt 1 0.034] ! 4.46

~|Feck2| - | 0.039 L 5.1

“{FeCKka | it - 0.04 o 5.25

TFecka | . | o0.04] . F . 5.25

“TFaCKs | - 1. . 0.038- . ) . 4.98

Page 3
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PNSY Batch 5 (Dissolved) -

[ L

Date of Analysis:

10/19/94

Batch 5 Dissolved Manganese

Sample

Abs/Conc..

Cruise ~ [Sample [Depth

Sampla

Salinity,

Sample _

Polynomial

Regression

Dissolved Mn

[No... . .|No. IM

[Type

o/o00

Factor ¢

Equation. -

ug/L

Absorban

NASS¥2 |

31.3}

0.035]

_2.08

2.08

2.08]

0.022]

A7

A7)

17

- |

1]

0.02]

.03

1.03] -

.03}

0.025

.38¢

0.023]

.24

24|

- .0.027

.52

52

1.52|

1 0.031)

- h |k |}k |

.80

.80}

1.80

~0.029[

1.66}

.66 -

1
1
1
1.24]
1
1
1

0.038

2.29

2.29]

2.29

0.033

1.94

1.94

©

1.80

0.035(

2.08

2.08

2.08

/

anvjmlo =i |win

10.035]

.-2.08)

~.2.08}

~2.08

-
N

0.034

- 2.01

2.01

2.01

nN

0:032|

- 1.87

1
1o

0.028

.59

.59

ojo|o|~|w~lo(ojo|nole |k mja|e

N

.87

.87

87

-
o
[

0.033

.94

.94}

94| -

0.031

b |t | b

.80

.80] -

.80}

w}f»ow:uuuu'uwm‘u‘mfu:wubb‘wf

-
Vo
-
N

.80}

23| b
N

~1Blk Ck1

~0.031

0.42

.80

- |Bik Ck2{

- 0.28]

1Bk Ck3

.10.42

“|Bik Cka

- 0.28

|Blk Ck5

MaCkl

T 035

- 1.87[

“|MnCik2

1.80]

-~ [Mncka

1.94

{IMnCk4

.2.08

IMn.CKS | i

X.94]




PNSY Batch 5 (Dissolved)

L L
Batch 5 Dissolved Nickel Date of Analysis: 5/19/94
. Sample |Sample Wt. (Pre- ) Abs/Conc.
Cruise [Sample ' [Depth |[Sample [Sample |Salinity, - [Salinity Concentration' | Nickel Polynomial Regression Dissolved Ni
No. . . INo. M Type |Wt., g |o/oo Correction Factor. Abs. Factor ¢ Equation ug/L
__|Mik-Q Bik: . 3| 241.8{ 0.0001 241.8[ 48:36 0.004/ 0.85} 0.85} . 0.018|
|NASS-4 I - T 244.1| 48.81 0.037 BRE] 9.11]- 0.187
__|[NASS-4 ispk - | 251.8] 31.3) 244.2 48.83] ~0.113 28.14 28.14 0.576
3 6 sl 197.3] 31.72] 191.2] © ' 38.25 0.043 10.62 10.62| _.0.278]
.3 8 Sispk | 198.9) 31.72 192.8 38.56] 0:108 . 26.89 26.89 0.697
3} 4 2| ] 231.4] e~ 224.0 44.79] 0.048] 11.87 11.87 0.265]
3 4 2|bup- | 194.9] ~31.91 188.9| 37.771 - 0:042| 10.36) 10.36 0.274
2 25 2] 258.8] 30:49( 251.1 50.23 0.068 16.87{ 16.87). 0.336}
2 26 2| 75.71  30.5} 73.5 14.69 0.016 3.86 3.86] - 0.262
2l 26l 10] . 77.5] 30.38 75.2 15.04| 0.014] 3.35| .3.35/. 0.223
3 1. 2 | 259.5{ 32.01 ' 251.5 " §0.29 0.043| 10.62/--- . 10.62 0.21.1]
3} 1 13| 263.6] 32.09 255.4 51.08 0.054 13.37 13.37 0.262
3 2l 2 261.8] 3t.91 253.7 50.74 0.052| 12.87}- 12.87 0.254]
3} 3 2 259.7( 31.92 251.7[ 50.33 0.054 13.37 13.37 0.266
_ 3 5 2 250.5] 31.84] 2428 48.55 0.054 13.37 13.37 0.275
al 5 6 264.6| 31.75| 256.5 51.29 0.059 14.62 . 14.62 0.285
3 6 1 251.9/ 31.68 244.2 " 48.83 0.053 13.12 13.12 0.269
3 6/ 8.5 2590.4] .31.82 251.4 50.28 0.058 14.37{ - - . 14.37} 0.286
3 7 2 249.9(  31.74] 242.2 48.44 0.05| - 12.37 12.37| - 0.255
3 7|2a 253.6| . '31.73 2458 _49.16 0.056 13.87] - - 13.87] 0.282
. ’ Blk Ck1' L ‘ 0.003] 0.60 N
Blk Ck2 0.004 - . 0.85
' |Bik Ck3 0.002 ‘ 0.35
Blk Ck4 0.004 0.85
- |Blk CkS 0.001{ 0.10
NI CK1 0.08t] 20.13
“|Ni Ck2 0.081 20:13
“|NiCk3. -0.083] --20.63
Ni Ck4' 0.085 - 21.13
Ni Ck§ 0.084 -20:88
_ ) Page 5
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PNSY Batch:5 (Dissoived)

1

-

Batch 5 Dissolved Lead

8/11/94

Date-of Analysis:

Sample

Sample Wt.

Pre-

Abs/Conc.

“ICruise {Sample. |Depth

Sample

Salinity,

Salinity

Concentration

Lead

Polynomial

Regression

Dissolved Pb

No. No. M

Wi, o/00

Correction

Factor

Abs.

Factor ¢

Equation

ug/L

Mili-Q

241.8

0.0001

241.8

48.36

0.001 .

0.00

0.00

. 0.000

NASS-4

. 251.7

31.3

244 1

48.81

0.003

0.16

0.16

0.003

2518] 31.3 -

12442

48.83(

.0.215

16.41

__16.41

0.336} -

NASS-4

- 197.3|

31,

T2l

~191.2)

©.38.25/:

.0.007]

0.46|

0.46!

~ 0.012:

1.7198.9

ar

72

192.8(. .

- 38.56( -

0.209] :-;"‘

15.95

15.95

0.414

o 2311

31

91|

- -224.0]'

. 44.79

0.007

0.46

046

0.010] -

oo

1 104.9]"

31

.91

188.9):

37.77|:

0:006

0.39;

0.39)

0.010

258.8|

30.49}-

- 281 1

50.23}..

0.015

1.08{

1.08

0.021].

757}

~-30.5].

73.5

14.69

_.0.004]

0.23) -

0.23

" 0.016]"

o

77.5]

~30.38

75.2

15.04

0.011]

0:77]

0.77|

0.051]:

259.5)"

32:01

- 251.5]

50.29

.0.004|

0:23

0.23

0.005|

-

 263.6}

32:09

255.4

-51.08.. ... .

0.006] .

0.39

0.39(

0.008}"

~261.8]

3

291}

- 253.7 -

-.50.74| ...

. 0.006

0.38

0.39

0.008

[ 250.7]

31

:92)

L

50.33

0.007

0:46

0.46)

0.009

L L LS =R L L AL LA C A

250.5] 31

.84

242.8]

48.55|

..0.008

0.54)

0.54|

0.011] -

| 264:6| 31

75

51.290 .. .

0.013| -

0.92

0.92]

0.018

281.9] -

a1

68|

244.2|

48.83|.

.0.011

0.77]

0771 -

"~ 0.016|

259.4] 31

.82[

- 251:4]

50.28

0.008

0.54

0.54

.0.011}

1 2499

31.

-242.2]

48.44

0.011

0.77

0.77

" 0.016]

R e B O I T il
[NiNlolo|oinleinv]|=|<ja{alon

.0.013[

0.92

“|Blk CKY

.~ 2536 -

AN

73]

245.8| -

49.16

. 0.001}

0.00]

‘9-79‘21 -

0.019

eI ek2]

-0.07

| ' T 1~ |ewcka]

-0.07

-0.07

| SRR e Ga e
' | Iekeks|

0.002

0.08

“Pockt |

0:134

10.20{

|PbCk2

.0.137

10.43

[PbCK3"

0.135

10.28

" }Pb.Ck4

0.141

10.74

0.14

10.66

|PBCk5 | -




PNSY Batch 6 (Dissolved)

Batch 6 Cadmium. Seep Samples Date of Analysis: 5/4/94
~ 'Sample [Sample Wt {Pre- " |Abs/Conc. v
Cruise |Sample {Depth [Sample [Sample |Salinity, ‘{Salinity Concentration | Cadmium Polynomial Polynomial Dissolved Cd
No. No. M Type Wt., g |o/o0 Correction Factor “|Abs. Factor ¢ Equation . lug/L
Miti-Q [ T |BIK. "] 113:9] 0.0001] 113.8[ - - ..28.46 0.001|° 0.0001909 -0.01 -0.01 0.000
. [NASS-4 r st o313t 107.7{ .26.92 0.013| -0.0118091 .0.37] 0.37  0.014
INASS-4 | Ispk ] 104). 313 100.8} 25.20| 0.131] -0.1298091} 5.03| 5.03 0.200}
3[seept1 |Boat | . .| 90.14/ 16.97| . 88.6 22.16 0.015] -0.0138091 0.43] - 0.43 0.019
3/Seep 1 |Boat |bup .| 92.76] -16:97] . - 91.2 22.80 0.017] -0.0158091} -0.49] 0.49] "~ 0.022
3|Seep 1 [Boat [Spk - [ 94.65| . 16.97 93.1{ 23.27 _0.134] -0.1328091 5.19)] 519  "0.223
1lSeept {~ [ . 75.35| 12.75{ -74.4 18.60 0.01[ -0.0088091 ‘0.27 0.27 0.015|
1i{Seep 2 | 8153 30:08} 794 19.77 0:02]  -0.0188091 0.59| 0.59 " 0.298]
- 2{Seep 1 82.93] * - 18.6] - g1.4] . . 203s]. _0.024} -0.0228091 0.72| 0.72 0.035}
2lSeep 1 [Rep 76.98] -18.6 75.6] - 18.89]. 0.021| -0.0198091 0.62 0.62] 0.033
2|Seep 2 ] ~88.87 307 - 86.2 . .21.56 .0.034] -0.0328091 1.05 1.05 0.486
2/Seep2 [Rep 7885 30.7 76.5] - 219.13 0.031{ -0.0208091 0.95 0.95 0.495
3(Seept | 63:25] 16.97 62.2] .15.55 0:012] -0.0108091] 0.33 0.33] - 0.022
3|Seep 1 - |Rep - 72.92] 16:97| 71.7 17.93] . . 0.013] -0.0118091 0.37 0.37 0.020
3|Seep1 JUnt | ] 89:14] -16.97 87.7] - 21.01 _.0.019] -0.0178091: 0.56] 0.56 10.025
3[Seep 1 {Unt -~ [Rep 80:75{ - 16.97| 89.2 . 2234 0.018{ -0.0168091 0.52 0.52 0.024
s ABIK CKE[ o e Sl I _0.002[ -0.0008091 0.03] e e
‘ B CKk2| _0.002{ -0.0008091 0.03]
" |Blk CK3 0.004| -0.0028091 0.09]
ClBIKCha| .. 0)001] 0.0001909 :0.01
"IBIK Ck5| .0.002|  -0.0008091 | 0.03
led ek '0:133|. -0.1318091; 5.14
cledckl 0.135| -0.1338091 5.25
“led Ck3: 5 “0:139] -0.1378091 5.47{.
CdCk4l 0.138] -0.1368091 5.42
o l{cd CKs 0.139| -0.1378091 5.47
Note: Seeps ISS2, 1ISSZ, and Il SS2REP. concentrations reflect correction of 10 fordilution during analysis. .
Page 1"
L~ e D R [ O T S CTIETY T e = )




Page2

— (I
PNSY Batch 6 (Dissolved)
[ [
Batch 68 Copper |SEEP Samples ‘ ]
[Sample |Sample Wt.  |Pre- Abs/Conc.
Cruise |Sample - [Depth;{Sample [Sample [Salinity, [Salinity : Concentration | Copper Polynomial Polynomial Dissolved Cu
No. No. M Type |Wt, g |o/oo Correction Factor Abs. Factor ¢ Equation ug/L
Min-Q Blk 113.9] 0.0001 113.9 28.46 0.001] -0.0013481 0.29 0.29 0.010
-|NASS-4 ] 111.1]  31.3 107.7 26.92 0.023] -0.0233481]" 5.01 5.01 0.186
NASS-4 Spk 104 31.3 100.8] 25.20 0.114] -0.1143481 26.11 26.11 1.036
3|Seep 1 |Boat 90.14] 16.97 88.6 22.16 0.065| -0.0653481 14.41 14.41 0.650
3|Seept [Boat [Dup | 92.76| 16.97 91.2 22.80 0.069( -0.0693481] 15.33 15.33 0.672
3[Seep 1 {Boat {Spk 94.65/ 16.97 93.1 23.27 0.164] -0.1643481 39.07 39.07 1.679
1./Seep 1 75.36] 12.75 74.4] 18.60 0.076| -0.0763481 16.96 16.96 0.912
1]Seep 2 81.53]  30.98 . 79.1 19.77 0.216] -0.2163481 53.98 53.98 10.923}
2|Seep 1 82.93 18.6 81.4 20.35 0.101{ -0.1013481 22.92 22.92 1.126
2/Seep 1 |Rep 76.98 18.6 75.6 18.89 0.086| -0.0863481 19.32] 19.32 1.022
2|Seep 2 88.87 30.7 86.2 21.56 0.247| -0.2473481 63.80 63.80 11.840
2|Seep 2 |Rep - 78.85 30.7 76.5 19.13 0.223] -0.2233481 56.13 56.13 11.740
3|Seep 1 63.25] - 16.97 62.2 15.55 0.056| -0.0563481 12.35 12.35 0.794
3|Seep 1. |Rep 72.92| 16.97 71.7 17.93 0.059| -0.0593481 13.03 13.03 0.727
3{Seept |Unt | 89.14] 16.97 87.7 21.91 0.111] -0.1113481 25.37 25.37 1.158
3/Seep 1 JUnf  |Rep 90.75! 16.97 89.2 22.31 0.113] -0.1133481 25.86 25.86 1.159
Blk Ck1 0.001] -0.0013481 . 0.29
Blk Ck2 0) -0.0003481] . 0.07
1BIK Ck3] ) 0] --0.0003481} . . 0.07)..
Bl Ck4| 0.001] - -0.0013481 0.29
|BIk Ck§] 0.001}- -0.0013481 0.29
Jcutkl] - 0.202} -0.2023481 49.80|
[cuck| -0.199] -0.1993481] . . 48.92
(Cu Ck3' 0.201} -0.2013481, 49.50].
Teucka!” 0.206! -0.2063481: . 50.98]
CuCks| -0:204| --0.2043481 50.39|
INote: ‘Seeps 1SS2, ISS2,-and il js"’z"FIEP crhcenﬁ“aﬁc'in‘s‘ reflect correction for dilut'ic'm1 during-analysis. -



PNSY Batch 6 (Dissolved)

| I 1 ,
Baich 6 Dissolved Iron Date of Analysis: 10/19/94
‘ Sample Abs/Conc.
Cruise |Sample |Depth [Sample |Salinity, |Sample |Polynomial Regression Dilution Dissolved Fe
No. No. M Type |o/oo  |Absorban{Factor ¢ Equation Factor ug/L
NASS+2 31.3 0.02 2.11 2.11
3 21| 2.5 0.019 1.99]: 5.00 9.95 9.95
3l 221 1} '0.045] - 5.07] - -5.00{ . ... 25.35 25.35
'3 23} & -0:047| - 5:31] - . 1.00 - - 5.31 5.31|
3 24 2{ 0.043| 4.83 1.00 ... 4.83] 4.83
3 25/ 2 Sk ~ 0.038 4.36 1.00] - .. 4.36 4.36]
‘ ' Blk Ck1: " 0.001] -0.14 - R R
Bik Ck2 1 0.003] - -0.09]
Bk Ck3| '0.003 0.09}-
FeCki | ~ 0.05| 5.66
FeCk2: 0.051] 5.78}
Fe Ck3 | "~ 0.047 '5.31
Page 3
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PNSY Batch:6 (Dissolved)

Batch 6 Dissolved Manganese Dato of Analysis. 10/19/94

] Sample Abs/Conc. ‘
Cruise _[Sample |Depth [Sample [Salinity, [Sample  |Polynomial - |Regression : Dissolved Mn

No. No. M - |Type {o/oo - |AbsorbaniFactor c Equation ug/L

NASS+2 |- - 31.3] 0.039] 2.06 2.06 2.06
L 0.032 . 1.65 1.65 1.65

-
-l
i

- 0.037} o fo e 4,98k 1.98 1.95

© 0.034] - - | o AT 177 1.77

-0:034] - B i i.770 . 1.77 1.77

" 0.065| . . . | ‘asel -  3.59| 3.59

0.063]. .- | 3.471. . 3.47 3.47

o e
AL ES
-—h

.- 0.045 , .. 2.42] 2.42] 2.42

0.04 1 . 2.32] 212! 2.12
Ve e e e -0.082f e o L . .. 2.83 . 283 2.83
Bl Ck1 | - 0.007] - - ... 0.41 :

wiwlwlw|wlo|wie|w

L I S LS Y S

Bik Ck2{ o 0008} - ) 0.35

“lekckal | o.009] - . ~ . 0.3

M Ckt| - 0.033] 7

iMn.Ck2| - |- 0.034]- - = 1.77}.

Imcial | o4 212

Bakh 6

Manganese ' 'Da"te‘-ot‘Analysis:-_' - -10/19/94

' Sémﬂe ' |Abs/Conc:

Cruise |sa Dégth Sample |Salinity, Samﬁ&?olynomialﬂ _|Regression - ~ |DissoivedMn

No. M T 0/00-- |AbsorbaniFactor ¢ . |Equation | ug/L

313 o012 1062 1062 10.62
R Y XTI N ol .10.99] . 10.99 10.99

--0.094/ o ..8.25 . B.25 8.25

-0.049 . L ... 413 4.13 4.13

o114l . . 10.08 10.08, 10.08

o9l . 1 17.09 17.03] 17.03

] ooesf 550 550 5.50]
| o.oesf - 587 5.87 5.87

03[0 [en [ o [N [0 (9

100 [0 |w e e [ro [ro |-

[ o077 [ ee9[ . ee9 6.69
Bkekt| - [-0o00s] . 011 .

lexek2] - o002 | " 0.
[Bkek3] -] o004 "~ . 1 002

AMnCkt| - - | -0.089] - - .| 179
_[MaCk2| . 0:00%] - { ... 797

IMncka -~ - o082 . . |. . 715



—

PNSY Batch 6 (Dissolved)

Balch 6 Dissolved Nickel (Seeps)| Date. of Analysis: 5/3/94[
» B ' - |Sample |SampleWt . |Pre- .. . -} . . Abs/Conc.
[Cruise  [Sample. [Depth {Sample |{Sample [Salinity,.{Salinity- - Concentration {Nickel _ _|Polynomial _[Regression Dissolved Ni
INo.”  [Ne. M. [Type. |Wt., g ofoo - |Correction Factor _ |Abs. .. Factor ¢ |Equation ug/L”
| Mili-Q - BIk 113.98} 0.0001]: ©113.9 28.46 0.004 0:72 0.72 0.025
" INASS-4 i 1111 31.3] 107.7 .26.92 0.019 5.15 5.15| 0.191]
INASS-4 | 'Spk - 104 31.3 100.8[ 2520  0.093| 27.00} 27.00 1.072}
3|Seep 1~ {Boat | 90.14}  -16.97| 88.6| 22.16] . 0.118 34.39 34.39 1.552
'3[Seep 1. |Boat: [Dup [ ©2.76]  16.97 91.2 ... 22.80] 0.115} 33.50 33.50 1.469|:
-3|Seep 1 |Boat:[Spk . | 94.65] ~16.97 93.1 .23.27 0.199] 58.31] 58.31] 2.506
T 1iseepr | o - | 75.35]--12.78 74.4 .18.60 0.08 23.16 23.16 1.245|
" 1|Seep 2 8153 - 30.98 79.1}. 19.77 0.283 83.12 83.12 16.818
2|Seep1 . 82.93[- - 18.6| 81.4 . -20.35 . 0:121 35.27 35.27 1.733
“2|Seep1 [Rep | .. |- 76.98{ - 18.6 75.6 18.89 0.109 31.73 31.73 1.679]
- 2|seep2 | .. 88.87{ . 30.7 ..86.2]. 21.56 - ' 27.766
2[Seep2 [Rep ~78.851- 30.7 76.5 19.13] . 26.668
" 3lSeept | - 63.25) - 16.97 - 62.2 "15.55] 0.097 28.19] 28.19 '1.813
~ 3|seep't. . |Rep 2 72.92] - 16.97) 71.7 .17.93) 0.1] 29.07 29.07] 1.622
3|Seép 1 {Unt 89.14] - -16.97 87.7 21.91] 0.123 35.87 35.87| 1.637
"3iSeep1” jUnt iRep - | 90.75] - 16.97] 89.2 22.31 _ 0.126 36.75 36.75 1.647
1 T BIKCKE] : : 0.006 1.31 ‘ -
{Blk Ck2} 0 -0.46)
~|Blk Ck3 0.003 0.42
" |Bik Cka 0.005 1.01
‘Blk CkS 0.003] 0.42
Ni Ck1 0.146 42.66
Ni Ck2 0.145 42.36
Ni'Ck3 0.145| 42.36| -
= "INi Cké4 0.151 44.14]
| C o iINECKS ] 0.149 43.54
‘Note‘1 Sé'eps"wlssz ussa and I1:SS2REP concentrauons reﬂect correction for dllutlon during anal ySis.
‘INote: 2 ||ssz samples were rerun in B8; and brougf'-t over trom B8 after data crunch. . 3
Page 5
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PNSY Batch 6 (Dissolved)
1 [ { 1
Baich 6 Dissolved Lead (Seeps) Date of Analysis: 4/29/94
) Sample |Sample Wt.  |Pre- Abs/Conc.
Cruise |Sample . [Depth [Sample [Sample {Salinity, |Salinity [Concentration |Lead Polynomial Regression Dissolved Pb
No. No. L Type . [Wt., 0/00 Correction Factor Abs. Factor ¢ Equation ug/L ‘
Mili-Q Blk 113.9] 0.0001 113.9 28.46 -0.001] 0.00013448 -0.01 -0.01 0.000]: g,
‘INASS-4 1111 31.3 107.7 26.92 0.001] -0.0018655 0.14 0.14] 0,005
NASS-4 Spk 104 31.3 100.8 25.20 0.23| -0.2308655 18.06 18.06 0,716
3/Seep 1 |Boat 90.14] 16.97 88.6 22.16 0.01| -0.0108655 0.79 0.79 0.036
3|Seep1 |Boat |Dup. | 92.76]. . 18.97 91.2 22.80 0.011; -0.0118655 0.86 0.86 0.038
3/Seep.1 |Boat |Spk 94.65| 16.97 93.1 23.27 0.263]  -0.2638655 20.90 20.90 0.898
"~ 1)Seep t . 75.35 12.75 74 .4 18.60 0.011 -0.01 18655 0.86 0.86 0.046
1[Seep 2 81.53] 30.98 - 791 19.77 0.212| -0.2128655 16.54 16:54 8.365
2|Seep 1 82.93 18.6 81.4 20.35 0.011} -0.0118655 0.86 0:86 0.042
2]/Seep 1 - |Rep 76.98 18.6 75.6 18.89 0.01| -0.0108655 0.79 0.79 0.042
2[Seep 2 88.87 30.7 86.2 21.56 0.192| -0.1928655 14.88 14.88 6.901
2{Seep2 [Rep 78.85 30.7 76.5 19.13 6.16| -0.1608655 12.27 12.27 6.415
3)Seep 1 63.25].  16.97 62.2 15.55 0.006] -0.0068655 0.50] . 0.50 0.032
3{Seep 1. |Rep 72.92| 16.97 7170 ° 17.93 0.007] -0.0078655 0.57 0.57 0.032
3(Seep 1 -|Unf 89.14]  16.97 87.7 21.91 0.045| -0.0458655 3.37 3.37 0.154
3|Seep 1 [Unf- -|Rep 90.75| '16.97 89.2 22.31 0.044| -0.0448655 3.30 3.30 0.148
Blk Ck1 ; . -0.001] 0.00013448 -0.01] -
Bik Ck2 -0.002| 0.00113448 -0.08
Blk Ck3 -0.002[ 0.00113448 -0.08
Blk Ck4 -0.003| 0.00213448 -0.15
Blk CkS -0.003] 0.00213448 -0.15
Pb Cki 0.127{ -0.1278655 9.64
Pb Ck2 0.131] -0.1318655 9.96
Pb Ck3 0.132| -0.1328655] 10.04
Pb Ck4 0.132| -0.1328655 10.04
Pb Ck5 0.133| -0.1338655 10.12
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PNSY Batch 7 (Dissolved)
Batch 7 Dissolved Cadmium Date of Analysis: 5/11/94
Sample [Sample Wt.. |Pre- Abs/Conc. ]
Cruise. [Sample |Depth {Sample |Sample |Salinity, |Salinity Concentration |Cadmium Polynomial Polynomial Dissolved Cd
No. No. (M Type |Wt, g |o/oo {Cotrection Factor Abs. Factor ¢ Equation ug/L
Mili-Q Blk '244.2]: 0.0001] 244.2);, - -48.84] - . . .. 0| 0.0014001] -0.05 -0.05 -0.001
NASS-4 ‘ | 249] " 31.3 241.4 - 48.29 0.02}.-0.0185909]| 0.66| 0.66" - 0.014]
. INASS-4 Spk | 239.4] ' 31.3 - 232:1] - - 4643 .0.107|  -0.1055909/: 4:54| 4.54 0.098[
. 3 16] - 1ol | 223.7) "30.63[ " 2171 - - 43.41 0.036] -0.0345909 1.27] 1.27: 0.029|
3| 16] 10[Spk: < | 211.5{ 30.63 -205.2 41.04}- 0.111} _-0.1095909| 4.77 4.77] 0.116
_3f 16] 2| | 238.7] 30.28{ ce31.7| 46.34] 0.034] -0.0325909 1119 1.19] 0.026
3 16/ . 2iDup.:|  185] '30.28]" ~ 189.3| 37.85 .0.031]. -0.0295909 1.07[ 1.07 0.028
...... 3 7) 12/ 0 | 248.3] 31.74 ~238.7 ~ 47.74} 0.033|' -0.0315909 1:15} 1.15| 0.024}
3l 8l 2| 249.8[  31.83| 2421 48.42 0.033}. -0.0315909/| © 115 1.15[ 0.024
3 8l 20| 1} 250.8] "31.78 -243.1] 48.62} 0.034] -0.0325909 1.19 1.19 0.024|
3 of 2f | '249.3|  31.75 - 241.6 o 48.33) 10.032]..-0.0305909{ 114 1.1 ' 0.023
3 10 2 25621 . 317 2474} 49.47| . .. 0.031] -0.0295909| 1.07 1.07 0.022}
3/ 10] 12 254.8]  31.7 247.0 - -49.39} - 0.034] -0.0325909 1.19 .1.19 0.024}
3 11 2 260.4]  31.72] 2524/ - 50.48] . .. .0.036].-0.0345909 1.27 1.27] 0.025|
3 1] 12 265.1] " 31.74] 266.9{ - 51.39|-.... .. 0.036}.-0.0345909 1.27 1.27 '0.025
3 13 5 "248[  31.47] 240.4 - 48.09 . .0.032] -0.0305909) 117 111 0.023
3 14| 2 “ogr.9] 31.73 -253.8( 50.77 0.036] . -0.0345909 1.27 1.27 0.025)
.3 15 2] | 262.9] "31.74 ~254.8 50.96 .. 0.035]| -0.0335909. 11.23 " 1,230 0.024
3] 70 2l "250.4] 31.31 - 242.8 - 48.56!. ...0.035] -0.0335909/ 1.23 - 1.23| 0.025]
3 17 Edl 1 25387 31.68/  ~245.8 49.16 0:033| .-0.0315909 2115 1.18) " 0.023]
3 : 1Bl CkY| s S L ' - 0] ..0.0014091 -0.05] B
2o-|Blk Ck2| . <0:001] 0.0024091 -0.08
“ | Bik Ck3 ..#0003] _ 0.0044091 -0.15
.| Bk Ck4| -0.001|  0.0024091 :-0,08
. |Blk CkS] 0] 0.0014091 -0.05{
Jedekt | vy . 0:114] -0.1125909 ‘495
s jed Ok i 0.114| -0.1125909 ‘4,98
L CCk3 0.116] . -0.1145909 507
lcdCka | 0.118{ -0.1165909 5:20
-]cd Ck5 -.0:12]..-0.1185909 ©5.32|
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PNSY Batch 7 (Dissolved)

L R L

Batch 7 Dissolved Copper Date of Analysis: 5/16/94

_|Sample - |Sample Wt. . [Pre- , ’ Abs/Conc.

Icruise. [Sample [Depth|Sample {Sample .|Salinity, |Salinity . |Concentration |Copper Poynomial Polynomial : Dissolved Cu

No. No. M Type . |Wt., g - |o/oo Correction Factor Abs. Factor ¢ - |Equation ug/L

|Mili-Q : Blk - 24421 '0.0001[ - - 244:2] -- . 48.84] .. -0.002 L -0.89 __-0.89 -0.018

NASS-4 o | 249l 31.3) 24140 48.29! . 0.04] . 955 955 " 0.198)

NASS-4 239.4]. 31:3f 232.1 - - 46.43 0.112{ - s 27.44) - 27.44 0.591

223.70 30.63] - 2171 .. 43.41) 0.057] 13.77) 13.77 -0.317

Spk
16 10[Spk | 211.5| 30.63] -205.2|. 4104 . 0124 SR 30.43 ~ 30.43| T0.741]

16 2p ] 238 7] 30.28] © - 231.7| 46.34/ . 0:061] - R 14:77| 14.77 0.319]

16[.  2{Dup 195| 30.28{ - -.189.3| - 37.85] .. 0.053] . 12.78 12.78) 0.338f

70 12l 7] 246.3] 31.74] - - 238.7| - 47.74] . 0.049] o 11.78] 11.78] " 0.247

8]! 2] | 249.8{ '31.83]" 2421 - 48.42 0.046 SIELT 1104 - 11.04]. "0.228

8| 20| .} 2508 3t1.78] " 243.1)- - 48.62 0048 L 11:53 ~11.53| 0.237

ol 2| .| 249.3( "31.75 241.6 48.33] - 0.048/ 11.53 1163 - 0.239

10f 2| - | 255:2f 317 247.4| 49.47] 0.046] . | 11.04( 11.04] _0.223}
10] 12} 254.8] 31.7) -~ 2470 - 4939 . 005 - - 12.03} 12.03) ~ 0:244

. 260.4] 31.72f" . 252.4| 50.48| L0081 T 12.28 12.28 . 0.243}

'265.1| "31.74] - 256.9| 51.39 0054 o 13.03f ~ 13.03] = 0.253
248] 3147} "240.4) - 4809] . 005 . - - 12.03 12.03] 0.250

'261.9] 31.73 -263.8] 50.77 . 0.054]. " 13.03 < 13.03] 0.257

262.9] “at.74l - 254.8| ¢ - ' .50.96|. 0.05 sl 12.03 12.03 - 0.236

| 250.4] " 31.31] ~242:8] - 48.56 008 oo ¢ 12.03 12.03 ° 0.248

A [l | e W jew | |wiwiwlwlw|w|w|wlwlw] |

-

F -

. b
~ (o (N

__| 253.6]" 31.68| 245.8) - 4916 .. 0044 ) 10.54 /1054 ~  0.214
S|BIkCkI{ ' ‘ e -0.002) - -] -0.89 ‘

lewcka] | .1 - | 0.0l T 20.65

G |BKCK3| L - : - .-0.002{ . o -0.89

.|Bik Cka] " R y : -0.002 . .o -0.89

- BkCKS] e EERSE PR L <0.001 T -0.65

JeuCkt] o) e L b T 0.084 20:48

cucCk2| 1 ‘ R 5 ...0.088 .- -7 21.48

.lCu Ck3 s IR N I 0.09 S 21.97

lcucka| - VS AN o ..'o.089{ - 21.73

JCuCKsy: | SR & 0092 - - 22.47
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PNSY Batch 7 (Dissolved)
I 1 L
Batch 7 Dissolved lron Date of Analysis: 10/29/94
. Sample Abs/Conc. Dilutio
Cruise [Sample - Sample [Salinity, {Sample  |Polynomial Regression Dilution Corrected Dissolved Fe
No. No. ! Type [o/o0 . |Absorban({Factor ¢ Equation Factor Concentration jug/L
NASS+10 31.3 0.042| - 10.66 1.00 10.66 10.66
1 |Seep Site 2 ) 0.039 9.92 1.00 9.92 9.92
2|Seep Site 2 0.04 10.17 2.00 20.34 20.34
2|Seep Site 2 Rep 0.041] 10.42 2.00 20.83 20.83}
' Blk Ck1 ) 0.30] ’ .
Blk Ck2 0 0.30
Fe Cki 0.041 10.42
FeCk2 | 0.039 9.92
Batch 7a Dissolved lron  |Date of Analysis: 10/29/94
L Sample Abs/Conc. Dilutio )
- ICruise  |Sample Sample [Salinity, |Sample  }Polynomial Regression Dilution Corrected Dissolved Fe
No. No. Type - |o/00 : |Absorban¢Factor ¢ Equation Factor Concentration |ug/L
|NASS+20 -0.048 20.72 = o ‘
1/Seep Site 1 0.086}" 38.14 -2 -76.29 76.287
. 2|Seep Site 1 o 0.088{ .39.06{ - .2 78.12 _78.122|
2|Seep Site 1 ‘Rep 10.097 43.19 -2 86.38 _86.376
3|Seep Site 1 e o .0.149 67.03 2| 134.07 ...134.070
3{Seep Site' 1 Rep: '] 0.153 68.87 -2 . 137.74] .. . 137.738
e e -|Bik Ck1 0.003] 0.08| i
Bk Ck2[ " -0.004 - :0.54
[FeCk1.'| 0.046 19.80 =
|Fe Ck2 | 0,048 20.72
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PNSY Batch 7 (Dissolved)

——r

| | I 1
Batch 7 Dissolved Manganese Date of Analysis: 33175.000
_ Sample Abs/Conc. Dilutio _
Cruise  {Sample Sample |Salinity, |Sample - |Polynomial Regression Dilution Corrected Dissolved Mn
No. = |No. Type |o/oo |Absorban{Factor c Equation Factor Concentration jug/L
. [NASS+20 31.3 0.05 -0.049 19.18 1.00 19.18 19.18
1 |Seep Site 1 - 0.11 -0.109 45.44 5.00 227.22 227.22
1{Seep Site 2 0.011 -0.010 3.64 2.00 7.28 7.28
2|Seep Site 1 0.124| -0.123 52.09 5.00 ..260.44 260.44
2 [Seep Site 1 Rep 0.129 -0.128 54.52 5.00 272.59 272.59)
“2|SeepSite2 | . 0.028 -0.027 10.29 2.00 20.57| 20.57|
2|Seep Site 2 Rep 0.034 -0.033 12.68] 2.00] 25.36 25.36
3|Seep Site 1 L 0.171 -0.170° - 76.30 5.00 381.52| 381.52
3|seep Site 1 Rep ' 0.174 -0.173] - 7797 5.00]- 389.84 389.84
e |BIkCKk1] -0.002 0.003 -1.32] ,
BIK Ck2 0.002 -0.001 - -0.19]"
Bl Ck3| 0.001 0.000 -0.19
Mn Ck1 | 0.088 -0.087 -35.43
Mn Ck2 0.098 -0.097 39.92
MnCk3| 0.099 -0.098 40.38
“Page 4
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PNSY Batch 7 (Dissolved)

R [

Batch 7 Dissoved Nickel | |Date of Analysis: 5/23/94

Sample |Sample Wt |Pre- Abs/Conc.

‘Chxise Sample |Depth [Sample [Sample {Salinity, {Salinity = - _{Concentration |Nickel - [Polynomial Polynomial Dissolved-Ni

No... INo. - M Type |Wt, o/foo _ Correction Factor - Abs. Factor ¢ ‘Equation . ug/L

. ;,0.6001 244.2 4‘8”.8"4‘”' ~__0.002 0:65] 0.65) . ... ..0.013{ .

MG |- Bk

NASS-4 .. 31.3] . 241.4 48.29| _0.034] B i ) 9.38): ~.9.38; .- 0.194

NASS4-| 31.3| 232.1} 46.43] " 0.004] : - -25.75]" 25.75] . . 0.555] -

1610l 30.63 217.1 . 43.41] 0:046 T - 12.66| 12.66 0.202|

16} 10 30.63] - 205.2|; 41.04] " ovos} |- - 28.48 28.48{.. ... .0.694

o 5 -] R A 30.28] 231.7{ 46.34/ ° " 0.05 I 13.75} - 13.78[ 0.297] .

30.28|" 189.3 37.85,°  0.044] - 1211 1211 - 0.320]°

16| 2Dup 3 N ‘ , —
. 31.74] 2387|4774 o005 | 13.75] 13.75] __ 0.288|

31.83] 2421 . 48.421 ., 7 0.05]. - i 13.75(- - -13.76|.. . . 0.284

| 31.78] 243.1|°  48.62] 0.052}" ‘ 14.29]" 14.29/ .. 0.294]

. 31.75) 241.6 48.33| " "0.048{. ) b 13.20) - - -13.20] .. 0.273}.

< 247.4] 49.47| " 0047~ - 12,93 12.93] . 0.261}]

“;‘_‘,)"31.-17' 247.0} 49.39 ~0.051: : 14.02 14.02] ....0:284]:

_31:72 252:4} . 5048} ~ o048 - 13.20[- 13.20| 0.262}"

Al 31.74 256:9  51:39] " " 0.054 o - 14.84] . --...14.84|. ' . .0:289]

[ _31.47 2404 48.09] 10.047 - oo 12093 - 12.93]. . . 0:269]"

31.73] 253.8] 50.77 " 0.049 ' - 13.48]- 13.48[. . 0:265]

i 31.74% 254.8 ' 50.96|  0.05[° Do - 13075 13.75|. 0:270|

- 31:31f 242.8| " 4856/  0.081] - e 14.02}- 14.02] . 0.289|

e feo oo oo o [0 e oo e e e feim |wlw ] |w
b
)
o

... | 2538 31.68] 245.8]  49.18| o049f -~ . - | - 13.48) - 1348 . 0.274]
Blk Ck1}. R I | 0,001 S 0.38] . s N

. |Blk.Ck2| 0:003] - ) - - -0.93]

IBIk Ck3|. 0.001 o 0.38}

“leucke| | RN YY) A —_0.44]

_|BIKCks] - ot e 0,003 o - 093}

NGkt [ T p e o b o078 » 21.39]

CNiCk2 | el B o 0.078 S -21.39] -
“INLCK3 | e S 0:078! : - 21.39

NiCkd | E N T 7 0.08 - T 21.93

Nicks | - AT T o081 22.21]

]
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PNSY Batch 7 (Dissolved)

| [
Batch 7 Dissolved Lead Date of Analysis: 8/12/94
] Sample jSample Wt |Pre- Abs/Conc.
Cruise |{Sample |Depth|Sample |Sample ;Salinity, |Salinity _|Concentration |Lead Polynomial Polynomial Dissolved Pb
No. No. M Type |[Wt, o/o00 . . |Correction Factor Abs. Factor ¢ Equation ug/L
Mili-Q Bk ...| 244.2] 0.0001] 244.2) 48.84 0 -0.16 -0.16}. . -0.003
-INASS-4:| ... ] 249 31.3 241.4| .48.29| ° 0.003 0.07 0.07|. 0.001
INASS-4.] .. _Ispk .| 239.4 31.3 232.1 " 46.43] 0.221] 16.53] - . ..16.53 0.356
-3 16} .10} 1 223.71 30.63 2174 4341 0.012 0.75 - 0.75] - 0.017
-3 161 10{Spk. - | 211.5(  30.63 205.2 '41.04 0.249 18.64 18.64| 0.454
-3l 18 2| ] 238.7]  30.28 231.7 '46.34 0.013] -0.82 0.82 .0.018]
3 - 18 2/Dup. | .195] 30.28 189.3 37.85] 0.012 0.75 0.75] 0.020
3] gl a2l ) 246.3]  31.74) 238.7 47.74 7 0.013 0.82/ 0.82 0.017
<3l g 2| 7| 249.8] - 31.83 242.1 48.42| 0.01] 0.60 0.60 . 0.012}
3-8 200 7] 250.8] 31.78 243.1 48.62] 0.009] 0.52} 0.52, .0.011
3 - 9 2 5 1 . 249.3]  31.75 241.6 ' 48.33 0.009 - 052 0.52 0.011
3 10 2 - | 2682|317 247 .4 49.47 0.009| - 0.52 - 0.52 0.011
3t 10l 12 _254.8) - 31.7 247.0 49.39 " 0.011 0.67 0.67 0.014
-3 i .1.260:4] 31.72 252.4 50.48 ' 0.009 - 0.52 0.52 0.010
3 L4112 | "265.1(  31.74 26569 '51.39 L0.0%] '0.60 .0.60 0.012
~- 3| 13 5 1. 248| 31.47 2404 48.09] T 0.011 S 0.67 1067} 0:014
3l 14| .2 . 261:98] 31.73 253:8| 50.77) 0.012 0.75 0.75 0015
~ 3] 18 2 7262.9| -31.74] 2548 6096 - 0.01 -0.60 .. 0.60 - 0.012
3} 170 2} .'250.4]  31.31 2428 48.56 0.013 --0.82 C 0,82 10017
K B & S £ 253.6|  31.68 245.8 49:16] 0.013] '0.82 '0.82 0:017f
& Bk ekt) v £ T " -0.002) -0.01 s P
BIk.Ck2, 0.002 -0.01 o
|BIkCKk3] 0 -0.16} B
Bk Ck4] " -0.002{ <0.31
" {BI.CKS{ . . % -0.002 -0.31
[Pb.CK1 | 0.14 10.41
PbCk2| - " 0.145 .10.79
_IPbCk3 | 1 0:148 11.02]
‘|Pb Ck4 0,152 - 11.32
I 0.152] 11.32
Page 6
D TR U R R T L SR B S i TN Ty L Ty Ty ey -
e S — — N LT "SGR A (RN S G A R

b

T

=

- s



= —— — —— 4 \__’_9__4‘ i e H -y c’_J
PNSY Batch 6
Baich 6 Particulate Al Fe, Mn__[Dste of : 12/22/94
. j Sample Rinse Pariasdate Dilution Dilution Dilution Pariculate _ |Particlate __ [Particulate
Cruise _|Station . [Depth |Sample |Salinity; - |[Particulate’ jAdiusted Concentration | Al ICP Fe ICP . {MnICP Dilution Corrected Corrected Corrected A, mg/g Fe, mg/g. Mn,
No. No. L) Type [o/o0 [Weight, mg |Volume, mi Im;ﬂL Conc, ug/mi _{Conc, ug/mil [Conc, Factor A, ug/mi Fe, ug/ml Mn, ug/mi : [‘
MESS1 [30D ICS 231} - §00.0 462.00) 5.474 9.547 0.126 1 5.474 9.547 126] 11.85 20.66 0.27
3 ) 2 31.78 ©_0.79) 500.1 1.58 1.987] 2.054 0.042 2.67 5.305 . 5.484 112 26.86 27.77 .0.57
3 10 319 0.6 490.7 1.22 2.267| 2.257 0.052 2.87 6.053 6.026 .139] 40.35 40.17 0.93!
3| 10[ 12 at.7] 0.64 487.5 1.31 2.12 2.244] 0.052 2.67 5.660 5.991 139 35.38 37.45 0:87
3 11 31.72 0.74 443.8] 1.67 2.022 2.119 0.039 2.67} '5.399 5.658 104 29.18 30:58 0:56)
3 11 12] 31.74 0.66] 488.5) 1.35 2.11 2.324 0.054 2.67 5.634 6.205]. 144 34.14 37.61 0.87
3 13 5 31.47 10.92 485 4 1.90 2.27] 2.567 0.068 2.67 6.061 6.854 182 28.35 29.80 0.79)
3 14 2 31.73 o.il 4877 1.85 1.944 2:34 0.048 2.67] - 5.100! €.248 128 23.07 27.77 0.57]
E 15 2 31.74 1.1 482.1 2.28 2.154 2.428 0.053 2.67 5.751 6.483 142 20.91 23.57 051
3] 16) - 30.28) 0.89) 486.8| 1.83 2.422 2.57 0.042 2.67 6.467 8.862 112 29.06 30.84 0.50)
3 16 10 30.63 0.91 485.8 1.87 2.244 2.909 0.056 2.67] 5.901 -1.767] 150 26.34 34.14 0.66]
3 177 2 31.31 0.68} 479.5]. 1.38] - 1.959] 2.222 0.04) 2.67) 5.231 5.933 107 31.70 35.98 0.65
3 17 7 31.68 0.74 507.4 1.46 1.941 2.27% 0.035 2.67 -5.196 6.074 093] 28.09 32.83 0.51
3 18] 2 31.27 0.88, 5127 1.72] 2.441 2.784 0.052 2.67, 6.517 7.433 139 29.62 33.79 0.63
3 20 -2 29.85( 1.08 491.8] 2.16 2623 3.18 0.052 ~2.67 7.003 8.491 .139) 26.43 32.04 0.52)
3 21] - 25 25432| 2.45) 480.8 5.00 5.576| 8.435 0.091 2.87 14.888 22.521 .243) 24.31 36.77 0.40)
]
’a-m € Partiadate Cadmium__ [Dete of Analysis 9/26/94
1 [Samgle Finse Pariculate Abs/Conc.
Cruise &Mm Salinity, - {Particulste |Adusted Concentration |Cadmium iPolynomial - |Regression - Pariculate Cd
|No. No. M Type lo/oo L Abs. Factor ¢ |Equation lug/g
~462:00]-- 0.012| -0.0084507] . . 0.25 0.55 0.55
~462.00] - 0.146] -0.1424507 .. 5.56 12.03) 12.03
3 © - 1:58] - - 0.008].-0.0014507 004 0.22 0.22
3 ] - .22 % 0.006] --0.0024507] . 0.07, 0.49 0.49
3 ! 1.31 0.006{- -0.0024507] . . - 0.07 0.46 0.46]
3 & 1:87] - -0.006] -0.0024507{. . - 0.07 0.39 039
3 = 1.35{ -~ 0:006] -0.0024507]_. . 0.44 0.44]
3 s| 1.90{-- 0.009[ -0.0054507 0.71 . 0.7%
3 2 1.85] - - 0.008]. -0:0044507 0.50) 0.59)
3 2 - 228 - 0.008] -0.0044507]. 0.48/ 0.48)
3] 18] el 1.83 0.005/--0.0014507]. 0.19 0.19
3 a6l 10 1.87] ~ - -'0.005] .-0.0014502 0:19 0:19)
3 7] 2 1.38] - 0.006}..-0.0024507 0.44] 0:44]
3 ] A 1.48] 0.007[ --0.0034507] . : o.ss* . 058
3 18] -2 1.72] - - "0.007] -0:0034507] .. .. 0.47 0:47
3 20 :2|- - 2.16 - -0.008] -0.0024507} . 027 0.27]
3 21] 25 - 500 0.018] -0.0144507 071 071
P B Cki[ : : : o]~ 0:001] 0.0025493] . :
X ‘ R & e ool - 0.001] . 0.0025493
leweslT B T 0:004[ --0.0004507|
) B i : T e R £0.001]. -0.0025493]
e S s R N "0.002] _0.0015493
Cd Ck1 5 - -0:139] .-0.1354507
cd Ci2 o R T - 0:130] - -0.1354507] -
i jcacns (N R oo e 0142 -0.1384507] :
: ledcm] : R e o 0:142] --0.1384507
cdces| e R —-10.142] " -0.1384507,
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PNSY Baich 6
IR ] | I 1
*a-m 8 Pariculaw rﬂlg {Dute o #!!7 7/13/94]
B | Abs/Conc. !
Cruise | Begression Particulate Cu
No. |No. M ton i uglg
ProBk3 | . .41 -0.4
MESS-1_[30D . 9.572[ 20.72: 20.7
MESS1.-[30D 30.126| 65.21 €5.2
3 o 2| 6.836] 33.60 336
3l 10| "2 ~.6.342] 42.28]° 42.3
3 1ol 12 . 8.049 37.80[: - 37.8
3 1 2] 5.461] 20.52] 295
[E] KT8 6:049 36.66 36.7
3 13[ & 7.223] 31.41 31.4)
] 14 2] us_sj[ . 20.49] 290.5]°
) 15[ 2|- 7-223(° 26.27]. 26.3]
3 18] 2 .6.930 31.14 311
316} 19 7517 3304 33.0}:
3] 17 2 ..6.636] .. 40.22] 402}
T | TL _7.223] 30:04] 39:6_L
3} 18| 2} 8.691( 30.51]: 39.5]
3] 20 2k 8.985 . 33.91] 33.9]
3 2] 2.5 _24.547] 40.08] 40.1
I lemeoal " - AY1] 1 v
L A1)
-.705,
..708] -
-.708]
20.436
_.21.024]
21,024}
21.317]
. 21611 ,
g AR ~
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PNSY Bakch 6
L 1] | I 1
[Batch & Particulate Nickel ~Date of Analysis: 7721194
] | o Airee Pariculate Abs/Conc.
Cruise _nglm Sali Particuiate |Adjusted Concentration |Nickel P al _ |Regression Particulate Ni
{No. No. M U CIETY |Weight, mg_[Volume, mi__|mg/L Abs. Factor ¢ ton jug/g
Progikd | i -0.003 -271 0.3
MESS1 [30D 231 — 500.0 482.00) 0.028| 10.222 22.13 22.1
MESS1 [30D 29 500.0 462.00) 0.089 30.870 66,82 66.8]
ol 2 31.75 0.70 ~_~ 500.1 1.58 0.013 5.145 26.05 26.1]
10] 2 31.7 0.6 490.7] 1.22 0.015] 5.822 38.81 38.8
10[ 12 317 0.64 487.5 1.31 0.013 145 32.16 32.2
3 1l 2 3172 0.74 4438 1.67 0.013 145 27.81 27.8
3 11 12 ~31.74 0.68 480.5 1.35 0.014 484 33.29] 33.2
3 13 31.47 0.92 485.4 1.90 0.015 5.822 25.31 25.3
] 4 .73 0.9 487.7) 1.85 0.014 5.484] 24.37 24.4
3 5 31.74 1.1 482.1 2.28 0.015] 5.822 21.17 21.2)
3 [ 30.28 0.80] 488.6 1.83 0.015 5.822 26.17 26.2
3 18] 1 30.63 0.91 485.8! 1.87 0.015 5.822 25.50 25.6
3 7] 2 31.31 0.66 4705 138 0.012 4.807 20.13 20.1
3 17l 7 31.68 0.74 507.4 1.46 0.011] 4.468 24.15 24.2)
3] 18] 2 .27 0.88 §12.7 1.72 o.og‘ 837 31.08 31.1
3 zol 2 29.85 1.06 4916 216 0.02 7.514) 28.36 28.4
3 21| 25 25.32 2.45 489.6 5.00 0.043] 15.300 24.98 25.0
Bk Ck1 . R -0.003, -271
B Ch2 ) .745)
Bk Ch3 -0.001 406
Bk Ch -0.004 -.600
Bk CkS [] 745
N Cki 0.057 20.039
N2 0.061 21.393
[N 3 0.06 21.054;
N Ckd 0.050 20.716]
N Ck5 0.064 22.408

“Page3



! ‘ ‘ ‘ PNSY Bakch 6 -

| i
Batch 6 Paricudate Lead Dew of Ansiysis: 7127194
| Free Parliculate Abs/Conc.

Cruise Particulate Concentration |Lesd [Polynomial | jon Particulate Pb

No. No. L] o/o0 [Weight, mg [Volume, mi__Img/L Abs. Factor ¢ tion ug/s
: ProBik_ T -.682 - 0.7
: MESS1 [30D 231 500.0) 482.00) © 0,057, 12.273 26 56 28:6|
i lnes—r 30D 23 500.0| 462.00[ 0.139 30.909 €6.90 66.9]
i 3 el 2 31.76 0.79 500.1 1.58] 0.04 8.400 42 58 42.6]
; 3 10] 2] 1.7 0.6 490.7] 1.22 0.052 11.136 74.24 74.2)
* 3 10] 12 1.7] 0.64 487.5| 1.31 0.05 : 10.682 €8.76 €6.8
: 3 11 2 .7gr 0.74] 4438 - 1.87 o.onr 10.000{ 54.05 54 1
: 3 11] 12 .74 0.68] 4885 1.35 0.053 11.364] €8.87 68.9)
: 3 13 - 6 47] 0.92 485.4| uol 0.058] 12.500 - 54.35 54.3]
‘ 3 [¥) 31.73 0.9 487.7 185 0049 10.455 46.48 465
i 3 18] 2 31.74 1.1 482.1] 2.28 o.oul 10.227 37.19 37.2)
; 3 18 2 30.28 0.89 4886 .83 0.056 12.045) 54.14 54.1
! 3 18] 10 30.63 .91 4858 .87, 0.062] 13.409| 58.94 58.9)
: 3 17} 2 1.31 .68 479. 1.38 0.048 10.227 €1.98 62.0)
i 3 17 7 31 .g{ 74 so7.4 46 0.044 9.318 50.37 504
! 3 18] 2 31.27 .88 §12.7] 72 0.063] 13.636 €1.98 62.0)
' 3 20] 2 29.85) 1.08 4916 X0 0.068 14.773 55.75 55.7]

3 21l 25 25.32 2.45 489.6 .00 0.191 42 727 69.76 69.8]
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PNSY Batch 8 (Dissolved)
Batch 8 Dissoived Cadmium:~ |Date of Analysis: 5/11/94
. ‘ Sample |Sample Wt [Pre-- Abs/Conc.
Cruise [Sample. |Depth |Sample |Sample |Salinity, |Salinity Concentration |Cadmium Polynomial Polynomial Dissolved Cd:
No. - |No. M: " [Type [Wt, g |o/oo Correction Factor Abs. Factor ¢ Equation ug/L
Mili-Q Blk 250.3| 0.0001 250.3 50.06 0.001| 0.0006818 -0.02 -0.02 0.000
NASS-4 237.2 31.3 230.0 46.00 0.018] -0.0163182 0.61 0.61 0.013
NASS-4 Spk 246.6 31.3 239.1 47.82 0.112] -0.1103182 5.04 5.04 0.105|
3 24 2 217.4/ 28.61] - 211.4 42.27 . 0.035] -0.0333182 1.29| 1.29 0.030
3 24l - 2lspk | -215.6)--28:61] - 209.6| . 41.92] .. . .0.118] -0.1163182 5.41 5.41 0.129
3} 23 5l | 218:7] - 28.89] 212.6 _42.514 0.036]. -0.0343182 1.33] 1.33) 0.031];
'3 23| - 5{Dup. 207} - 28.89]. 201.2]. 40.24| _ 0.037|. -0.0353182] 1.37| 1.37 0.034|
3 182l 234.6] -31.270 - .. 221.5 45.50] | 0.035{ -0.0333182] 1:29], 1.29 0.028
3l 20p 0 2f [ -241.1] -29.86{- . . 234.1]. . 46.82) . 0.037 -0.0353182 137! 1.37 - 0.029}
3 -1 el o |-242.6) - 25.32] - .. 236.6] 47.32] . 0.038] -0.0363182 1.41]: 1.41} 0.030}.
g3 22t 1|0l 201:2] - 19.65] - 197.3} ..39.46.  _ 0.03] -0.0283182| 108 1.08] - 0.027)
i ) R I 2511} 27.97] . 2443 .48.85! 0.043] -0.0413182 1.62] 1.62] 0.033|
Batch 8 Dissolved Copper -~ . -|Date of Analysis: | - 5/16/94
2y i o - |Sample . - [Sample Wt. - . |Pre- . . Abs/Conc. C :
Cruise | Sample - |Depth |Sample |Sample |Salinity, ~[Salinity Concentration |Copper |Polynomial " |Polynomial . - Dissotved.Cu-..|
No. INo. = M Type. -{Wt., g ‘[o/oo . "|Cortection = |Factor . **|Abs._ Factor ¢ Equation: i Dovugll o
Mili-Q Blk 250.3 -0.0001 250.3| ...50.06 . -0.002| 0.00146364 £0.30 -0.30 20.006
/INASS-4 | e - 237.2] - 31.3] . . 230.0  46.00]. _0:04] -0.0405364 '8.53 8.3 0.185)
NASS-4 |~ -|spk | 246.6{ - 31.3]. .239.1 47.82| . 0.126] -0.1265364 28.50] 28.50] 0.596
3 24 2 217.4]- 28.61| 211.4 4227 0.072| -0.0725364 15.63 15.63] 0.370}
3l - 24] -2ispk - | 215.6] - 28.61] ..:209.6 ,41.92 0.145| -0.1455364 33.35 33.35 - 0.796
3 28] - gb o0 L 298.7] - 28.89).. . ..212.6] . _42.51 0.065; -0.0655364 14.04 14.04 ~.0.330,
3} - 23]  -&Dup. | - 207| 28.89 201.2] . 40.24] 0.066] -0.0665364 14.27 14.27 0.358
348 2 | -238.6] 31.27]. . 227.5] 45.50| . 0.062] -0.0625364 13.37 $3.37] 0204
3f. 202t - 241.1]-.29.85] . . 2341} 46.82] 0.072{ -0.0725364] 15.63 15.63| 0.334]
3l 2] 2.5 ] -242.6] - 25.32]. .. .. 236.6] 47.32] 0.093| -0.0935364 .20.49, 20.49] ' 0.433
3l 22t 1l | 201.2] -.19.65] .. ... .197.3 39.46 0.084] -0.0845364 18.38 18.38 0.466
3l 25 2] 251.1] "27.97 .'244.3] 48.85| 0.083] -0.0835364 18.15 18.15 0.372]
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PNSY Batch 8 (Dissolved)

I | [
Batch 8 Dissolved Nickel Date of Analysis: 5/23/94
Sample |Sample Wt.  |Pre- . Abs/Conc.
Cruise |Sample . {Depth |Sample [Sample {Salinity, [Salinity Concentration | Nickel Polynomial Polynomial Dissolved Ni
No. No. = M |Type Wt o/00- .- |Correction Factor. . [Abs. |Factor ¢ Equation ug/L
Mili-Q _.[Blk - {-250.3{ 0.0001] . 250.3} 50.06 _0.002 f 0.26 ‘0.26 0.005,
NASS-4 | |- 237.2] - "3t.3[ .- . 230.0] .46.00.  0.036] S 9.1 - 9.1% 0198
[NASS-4 iSpk | 248.6 31.3 239.1 47.82. 0111 - 28.62 28.62 0.599
3l 24 2| - | -217.4] - 28.6% _211.4]. 42.27 0.06[ , 15.35] 15.35|. 0.363
3~ 24 2|spk - | 215.6}- 28.61 209.6 . 41.92] 013 T 33.57 33.57]  0.801
3| 23| -5 - 218:7] . .28.89]... . 212.6|. . . .42.51 - 0.058 14.83 14.83 0.349
3 -23] - 5|Dup- 207 - 28.89| .. 201.2 40.24 0.055 R 14.05 14.05 0.349
3l 18] 2 {-234.6] 31.27 227.5 45.50 0.061 N 15.61 15.61 0.343
3 ~20F~ 2. 241.1} --29.85] 234.1] . 46.82] 0.064] - 16.39 16.39 0.350
3[- 21 258 242.6| - 25.32 . .236.6} 47.32 __0.083| s 21.34 21.34 0.451
3. 220 1 201.2] 19765 . 197.3 .39.46 0.076 s 19.52 19.52] - 0.495
-3 25 2 251.1{  27.97 244.3 __48.85 0.068] - il 17.43 17.43 0.357
. 2[Seep2 N 88.87{ - 30.7 U 86.2] 21.56]°  0.116] 29.93| - 29.93(" - 27.766
2|Seep2 |Rep | - 78.85| - 30.7 765 1913 - o0.099] " e 425,50 25.50| : .©26.668
1Bk Ck1]. .. .- , o 0.001] 0.00
- lBKk-Ck2 B ' 0.004 0.78
|BIk-Ck3 v ‘ 1 0.004 ‘ 0.78
o Bl Ck4] - o B 0.007 1.56
~|Bik CkS ~ ‘S ] 0.006 1.30
NGk L v e ' oo8f - <. 20.56
- iNieke-l s T e L | s 0.083] 21.34
NI Ck3 e o - . o084 - ¢ 21.60
Ni Ck4 ! . . ] 0088 - = 22.64
{Ni €ks S e .. b 0085 1 21.86
"'Page 2
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PNSY Batch 8 (Dissolved)
| B | . .
Batch 8 Dissolved Le Date of Analysis: 8/12/94
‘ JjSample . |Sample Wt.  [Pre-. |Abs/Conc. :
Cruise _[Sample [Depth|Sample |Sample|Salinity. _[Salinity Concentration {Lead Polynomial Regression’ Dissolved Pb
No. No. M Type |Wt, g:o/oo - ’|Correction Factor -~ - |Abs. Factor ¢ Equation ug/L :
MiliQ | Bk 2503} 0.0001 2503 :650.06] < :0.004] ... -0.21 -0.21}. -0:004
. INASS-4 23721 7 313} - 230.0 46.00 10.003 0.07 0.07] - 0.001
NASS-4 Spk 246.6| .. 31:3] . T239.1 47.82 0.273 19.00 19.00 0.397
3 24 2 217.4] 28.61 2114 42.27 £0.014] - 4 0.84 0.84 0.020
-3 24 2/spk 215.6 28.61 2096 4192 -.0.281 19.56 19.56 0:467
3 23 5 218.7] 28.89 212.6 " 42.51 20.016| - 0.98 0.98 0.023
3 23 5({Dup 207| -28.89 .201.2 40,24 0.017} - 1,05} 1.05 0.026
3 ‘18 2 234.6] 31.27 227.5 ’45.50 0002 1.26] C1.26 0.028
3 20 2 241.1| 29.85 2341 -.46.82 - 0.014] 0,84| . 0.84 0:018
3 21| 25 242.6| °25.32 - 236.6 47.32 .'0.028 1:82] - 1.82 0.038]
3 22 1 201.2] 19.65 -197:3 °39.46] - - 0.032 2.10| 2.10 7. 0.053} -
3 25 2 251.1) ©27.97 244.3 :48.85 ~0.015 0.91} 0.91 0.019]
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APPENDIX A

Particulate concentlatlons of Cd Cu, Ni, and Pbi in-a set of samples collected
from a dosing experiment conducted by Scnence Apphcatlons International
Corporation (SAIC). ' _ | o .

Seawater samples were collected from dosmg tanks maintained by
SAIC personnel, and they were brought back to our laboratory for trace
metal analysis. Subsequent to their collection, particulate metal samples
were prepared and analyzed as descnbed in our Standard Operating
Procedures (attached). The particulate concentranons of Cd, Cu, Ni, and Pb

- found for each of the dosing tanks sampled are reported in the table that

follows. Particulate Pb data were provided to SAIC, for mcorporatlon into a
report submitted to NCCOSC (Nacc1 etal, 1994)

Rgfgmnggs :

Nacci, D., S. Cayula, G. Tracey, T. Gleason, J. Serbst and W Munns .,
1994, Tltle An assessment of exposure response data from the estuarine -
ecological risk assessment case study for Portsmouth Naval Shlpyard '
Prepared for: Naval Command, Control and Ocean Surveillance Center
(NCCOSC), Research, Development, Test and Evaluation Division, San
Diego, CA 92152 Contract No N66001-94 M-1081 ey



Appendix A. Table 1. Particulate Cd, Cu, Ni, and Pb concentrations in samples from a dosin

bjyf.SAIC, inc.

g experiment conducted

Sample | . Rinse “Particulate | _
Elutriate | Sample | Sample | Salinity, | Particulate | Adjusted |Concentration| -PCd PCu PNi PPb
 Sample No. | Desc. Type o/oo | Weight, mg |- Volume, mi | = mg/L | ug/g ug/g ug/g ug/g
113159 Header elutriate 31.4] E 357.2] . -0.00/. --BD BD| BD BD
113161 T3 elutriate’ 31.4] © - 6.43] 234.3{ 27.45|  0.34|  88.3 33.5|  13161]
113162 T4 | elutriate 31.4| 6.74 2149  31.37| 0.46] = 87.7 37.1 13287
113163 T19 | elutriate 31.4 - 4.49| 217.8 - 20.62| '0.16] ~95.2 37.4] 11426
113165 T6 elutriate 31.4| 4.39| - 241.3| . 18.20{ '0.13] - 77.5 38.9 281
113166] T29 “elutriate 31.4] 7.59( 221.1| ©34.33| - 0.11] “NA 33.0 304
113167 T13 elutriate 31.4] 4.39| - 216.9| . 20.24| 1.16] 853/  38.3 139
113168 T18 | elutriate 314/ . 4.03] 232,00  17.37] 1.15] - . 941 39.2 95
113169| T12 elutriate 31.4/ - 5.32[- 215.0{ ~  24.75|  0.27| ..82.2 35.0, 17769
113170, T34 elutriate 31.4 6.75) - 233.7] . 28.88/ 0.11] - 75.5 33.9] 16259
'|BD refers to Below Detection
NA refers to Not analyzed
]
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APPENDIX B

Marine Tissue and Sednnent Trace Metal Method Detectlon L1m1ts by :
Instrumental Neutron Actlvatlon : o -

Mussel samples that were deployed in studles of metal uptake at locatlons
within the Piscataqua River Estuary were analyzed by instrumental neutron

~ activation analysis. Samples were prepared and analyzed following the

methods detailed in our SOP (Appendlx A).' A Method Detection Limit
Study was performed for both marine tissue and sediment samples using
neutron activation, and the results are presented in- Table I, Appendlx X).

For samples analyzed by;. the;ne;utron actxvatlon techmque, it should be
noted at the outset that the "short activation” technique did not work
because of the high salt content associated with the mussel tissue. Sodlum
and chloride were present to such an extent, that even with a very short
activation scheme, the samples were literally too hot 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 lived 1sotopes, Wthh
were counted after a suff1c1ent cool down time. :




Appendix B. Table 1.  Trace element method detection limits for tissues and sediments analyzed by instrumental neutron activation

Aluminum |Manganese| Vanadium | - Coppér |- Cadmium Arsenic - ‘-zqurr,‘\ .| Chromium| Cobalt Zinc‘
NIST Oyster Tissue 1566a | ug/g ug/g ug/lg | ug/g | uglg | uglg | —uglg | wug/lg | ug/g ug/g
1566a-1 104  126] 52| 61 35 160  _516] 1.1 052 799
1566a-2 - 196 10.8 48 -~ 58 3.3 141 = °s30| = 1.0[ - 0.53] 791
|1566a-3 198 13.1 5.4 - 74 4.7] 1558 - = |
1566a-4 195 11.9 5.3] 73} - 4.4 142 489 - 1.1 0.54 749|
1566a-5 187| 15.8 5.1 59 4.2 192 = 546] = 1.3 0.58 788
1566a-6 212 11.3 5.2 74 3.4/ 133 512| ~  0.9]  0.47 755
1566a-7 184 11.5| 5.0 89| 4.2] 16.5] 514 1.1 0.56 778
1566a-8 225 13.2 59/ 80 '3.3| 16.6] ~ 517 1.2 0.53 745
1566a-9 198 16.1 5.3 60/ - 3.2} 11.4 546} = 1.2 0.53 785
Observed Average, ug/g 199 12.9 5.2 ° 67 3.8 15.2] 518 1.1 0.53 774
Observed Std Dev 13 1.9 03 8 0.6 23] =~ 19| 04| © 0.03] 21
NIST Certified 1566a Avg.|  202.5 12.3 4.68] - 66.3 4.15 14.0[ - 539 1.43 0.57 830
NIST 1566a Std Dev 12.5 1.5/ - 0.15] 4.3 0.38) 1.2 15 0.46| ~ 0.11 57
% Recovery of 1566a 98 105 11) 102 - 92 109f 96} 77 o3 93
TissueMDL 36 5.5 0.9 28] 1.7 65 57 0.4/ 0.0 63
Tissue LOQ 126 19.0 3.0 : 85 "5.7) 22,8 - 190;  1.2|- 0.32] . 210
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Appehdix B. _Table 1 Trace element method detectlon limits for tissues and sediments analyzed by instrumental neutron activation

B Aluminum

Manganese

Vanadlum

ii

Cadmlum

Arsamc

Iron’:

Chromium|

- Cobalt

- Zing

e NIST mstar Tlssuo 15663

| ug/g

-uglg

UM: <

. _ug/

B ug/g

ug/ gﬂf‘“

~uala

TJF e

& CRC Sedlment MESS-1

|MESS:1-1.

43300 -

497] .

- 73

10.70

31800

66

123

214

e 12

47800|

- 495

67

10.20| -

:31500]

76

12.2]

201

MESS-1-3

46500| -

- 515

T4

11.00]

30200

63|

11.70

1

98

* IMESS-1-4

 45600]. :

488}

65

11.70) -

-31000|

67| -

11.9

1

91}

- [MESSA5

_47300] -~

71

-~ 10.90{

31400} .

A

11.8["

1

89

- |MESS:16

54900]

- ST6}

78]

9.40

29800

73]

11.6| -

1

99

~ IMESSA7

__45900(

488

66

_ 51300]

543

.66

‘58853535?

- A1.40

33500

84|

12.8}

202}

|MESS T8

“47328]

510

--10.76

“31314]

12.0¢

1

99|

~ " Observed Average, ug/g|
o Observed Std Dev|

_ 3640}

31

B8]

.0.77

1203

0.4

8| :

72.4

Y

1.

“CRC Ceriified MESS-1 Avg.|

CRC MESS-1 Std Dev| -

58000} -

. 513

25|

5.3

::yss°8388888=:7F

0.10}

_10.6]

+31.000]

17

’- % Recovery of MESS-1:

82

99

101

L 97

101

01|

1

o4

“Sediment MDL

10012

93

14

2.4

3782

- 22|

26

7.68)

.82

"~ iSediment LOQ

36399} -

- 309

48

'12034

- |Note BD Refers to. Below Detection




Appendix B. Table 2. Metal concentrations of tissue samples collected from the Piscataqua River Estuary

Ratio | As, ug/g | Cd, ug/g | Fe, ug/g | Cr, ug/g | Zn, ug/g | Se, ug/g |
Sample:Location Sample ID [Dry/Wet Wt.| Dry Wt. Dry Wt. Dry Wt. Dry Wt Dry Wt Dry Wt.

574 26/ 90
664 2.7 97|
538 3.4 97

440 1.2l 60|
590 2.7 94|
. 477 1.9 79
414| 2.2 - 95
—ve2l T a5
407} 1.9 61
445 . .. 27| - 107]

Pepperel Cove 1 113050 0.081 13.8
Pepperel Cove 2 113051 0.066 17.0
PepperelCoved . | 113052 ~ 0.072 21.7
Pepperel Cove 4 113053 _0.064]  17.7]
Back Channel1 ~ 113054 0.094 25.0].
Back Channel2: - © | = 113055( . 0.097° - 22.7
BackChannel3 =~ | 113056] - 0.104) 22.3|
Clark-Outer 1~ ... 113057 ~ 0.086 ' 33.4
Clark Outer2 ~ 113058, - - 0.088)  22.9
Clask Outer3 =~ . - | '113059{ . 0.092| - 23.5
Clark Outer 4 =~ | 113060 0.102] 16.0|

652 22 80
603] 2.7 . 86

Clark Middle 1 . | 113061 0.087]  27.8]
Clark Middle2 | 113062]  o0.082] .  25.3

Clark Middle 3 ' 113063~ 0:105] 22.0 515 .33/ 80|

8|8 |8|8|8|8|3|B[8|B|3|8/3/8/8

Clark Middle 1 L - | - 113064| © 0.099 41.0] 565/ 2.3 - 97

Clark Inner 1 -~ - | ~113065|  0.092] 1770.0] 1780 -~ 621} 3.4 104

Clarklnner2 -~ =~ |- 113066| - 0.095] 1670.0/ -1640| . 619 ~ 25[  -92

Clark Inner8 _ 113067 - ~0.096{ - 51.5 494/ 2.0/ 85|
Clark Day 0 shucked | 113068  "0.129] BD 478 23] 93]

Brave Boat Day-0 shucked =~ | 113069 0.115 . 25.5| 536 2.1 . 69

Clark DayOwhole | 113070{ 0.096 - 16.2 T3] 22 104
Brave Boat Day 0 whole (Rep 1) | 113071 0.077] - -30.9 1260 3.2 47|
Brave Boat Day O whole (Rep2)| - 113071/  0.075| ~ 34.1| ° 611 - 2.8/ . 82

b h | |k |wmh |k |k | |k | i | | | ok |wh |k | |k |oh |k |k | |k |k [
oloolbviwiwNRanlonlbloloido|NINioveo|jo|lo

BBEEEEE

Brave Boat-Day 0-whole (Rep3)| 113071] ~  0.075| = 35.9} 492 29 82 -

L
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