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Note to Readers 

This data package has been prepared to provide an outline of the draft report and a summary of 
available data collected for the Marine Ecological Risk Assessment for the Former Derecktor Shipyard, 
located at the Naval Education and Training Center in Newport Rhode Island. 

t h i s  package has been formatted to  reflect the format in which these data will be presented in the 
marine ecological risk assessment (ERA) report. Each section divider represents a section of the ERA, 
and data in those sections will appear similarly in the ERA. Some gaps are present, pending receipt 
of appropriate data from the analytical contractors. 

The table of contents reflects the proposed outline of the ERA report for the site. A description of the 
data products included in this interim deliverable follows. Section 3 includes the contaminants of 
concern for the site. Section 4 presents results from the hydrographic survey, water quality analysis 
data, geophysical survey, data from chemistry analysis of sediments, elutriate and tissue, in that order. 
Missing from Section 4 is butyltin data, pending receipt from the analytical laboratory. Section 5 
presents results from the amphipod and sea urchin toxicity tests, benthic community analysis, 
condition indices of bivalves, hematopoietic neoplasia, and pathogen analysis. Missing from Section 
5 is P450 analysis, due to  poor success of sample collection in 1995. Also missing from Section 5 
is tissue analysis from deployed mussels; however, this information is combined with tissue data 
presented in Section 4. Currently, Sections 1, 2, 6, 7 and 8 contain no information, but are assigned 
for future use. 

The material in this interim deliverable is of rough draft quality. The tables and figures have not been 
numbered, formats have not been reviewed by all the contract team members, and the presentation 
and organization of the information may still be modified before inclusion in the ERA report. 

The information contained in this interim deliverable will be presented and discussed at the Ecorisk 
Advisory Board Meeting No. 7, scheduled for April 17, 1 996. 
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TABLE X-XX 
SAMPLE COLLECTION SUMMARY 

DRAFT MARINE ECOLOGICAL RISK ASSESSMENT 
DERECKTOR SHIPYARD, NETC 

NEWPORT, RHODE ISLAND 
PAGE 1 OF 1 

DSY = Derscnor Shlp Yard 
JPC = Jarnestarn. Ponefs Cow 
CHC - CaSm HI0 c o w  
To = Time Zero 
+ = Olpanlcs Dma Only 
FD ' Fbld Duo!kale 

DEP = Deployed Blue Mussel Mylllus edulk 
IBM IndQenau Bhla Muual - MylUur e4uB 
HARD UAM = Memenaria menanaria 
PITAR = Pdar monhuana 
LOBSTER HOmeruS americanw 
MF . Mummrllog Fbh Fundub hetmUdUuS 
CN - Cunner - Tauto~olabm adsp~mn 

SODtBOD Sediment Oxygen DsrnandlBbloglcel Oxygen Demand HN Hem10p01e1ic Neoplana 
mfw~ - ~hso)vad 0xygslll ~ rmwn ia  O N  = Commundy S l ~ d u m  Analysls 
TSSlCHL = Tolal Suspmdsd Solid&hbmphyO a P450 Cylochrome P450 Assay 
CTD = CondudhayKarnpsraturalDepul MiuD = Saapn Palhogens h Mussel Tksua 

AMP = A rnphw SSlrrvlvel Tesl 
CI = B m W  Conddbn Index 
ELUTRIATE = Elulnato Tesl Wdh Arbada 



ERL and ERM gu~delme values for trace metals (ppm, dry wt) and percent inc~dence of b~olog~cal 
effects In concentration ranges defmed by the two values i 

ERL ERM 

Arsenic 
Cadm~um 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Silver 
Zinc 

I 
Percent (rat~os) incidence of effectsa 

CERL ERL-ERM >ERM 

5.0 (2140) 1 1.1 (8173) 63.0 (17127) i 
6.6 (71106) 36.6 (32187) 65.7 (4467) 
2.9 (31102) 21.1 (15171) 95.0 (19120) 
9.4 (6164) 29.1 (3211 10) 83.7 (36143) 

I 
I 
! 

8.0 (7187) 35.8 (29181) 90.2 (37141) i 
8.3 (4148) 23.5 (16168) 42.3 (22152) 
1.9 (1154) 16.7 (8148) 16.9 (10159) ! 

2.6 (1139) 32.3 (1 1/34) 92.8 (13114) 
6.1 (6199) 47.0 (3 1166) 69.8 (37153) 

'Number of data entna wlthin each concentrauon range In wh~ch biologcal effects were observed dlvided by the total number of entnes 
within each range. I 



ERL and ERM Guideline Values for Organic Compounds (ppb, dry wt) 

Guidelines 

Chemical ERL ERM 

Acenaphthene 
Acenaphthylene 
Anthracene 
Fluorene 
2-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Low-molecular weight PAHs (7) 
Benz(a)anthracene 
Benzo(a)pyrene 
Chrysene 
Pibenzo(a,h)anthracene 
Fluoranthene 
P yrene 
High molecular weight PAHs (6) 
Total PAHs wrnPa* 
p,p'-DDE 
Total DDT 
Total PCBs 

From Long et al., 1995. 



TABLE xxxx Preliminary Data Summary and Comparison to Benchmarks for Derecktor Shipyard Sediment contaminants1. 

1 FREQUENCY OF I RANGEOF 1 MEAN 
CLASS ANALYTE - DETECTION CONCENTRATION. C O N C E N T R A ~  

XDetads USandes % M- Mm$nun 
MET &sefk 33 33 100%( 300 12461 8 15 

Caallml 
ulwrdun 

Coppar 
Lead 

M e w  
N i W  
SlhW 
ZbK 

PAH 1.6.7-M- 

1 - M V  
2.6C4memphVmlene 
2-M-lene 

Acsnaphihylae 
Anhracene 
B e n r o ( a m =  
W a r n  
WbJ.k)hroranmsne 

Bauo(ilhJ)prylaa 
8ipanlc 
Chysaa 
Mbenr(a.h)anthacaa 
F)laanmene 
Fkluu-a 
Wem(l.2.M)pynne 
Napmlene 

PerVlsne - 

95% UPPER MIXGROUND MINIMUM 
CONFIDENCE LIMIT CONCENTRATOW BENCHUARKVALUE~ 

I 

95% UCL u MAX CONCENTRATION' 
UneedPMMmm Eneedr 

NO 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
NA 
NA 
NA 
NA 
NO 
YES 
YES 
YES 
YES 
YES 
YES 
NA 
NA 
NA 
YES 
YES 
YES 
YES 
NA 
NO 
NA 
YES 
YES 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

FREQUENCY OF 
)ETECTWN > 5% 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES . YES 
YES 
YES 
YES 
YES 
YES 

IS TARGET 
W Y T E  A CoC? 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 



I II FREQUENCYOF I RANGEOF 1 MEAN 

PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PST 
PST 
PST 
PST 0.p'-ODE 

IPS1 onq-ODE 

NO- 1 M e w  (MET) - u0)0. PAHI. PC&, perWdss (PST) and BiUyIBU (BT) - 

85% UPPER 
CONFIDENCE LIMIT 

BACKGROUND MINIMUM 
CONCENTRATM BENCHMARKVALUE. 

I 

95% UCL u MAX CONCENTRATION' 
UasedsMtnmun Eceeus 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
YES 
MA 
NA 
NA 
YES 
YES 

WgMb? 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
NO 
YES 
YES 
YES 

FREQUENCY OF 
JETECTDN > 5%? 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
NO 
NO 
YES - YES 

IS TARGET 
WALYTE A COO 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
NO 
NO 
YES 
YES 



TABLE X-XX 
SUMMARY WATER QUALITY RESULTS 

DRAFT MARINE ECOLOGICAL RISK ASSESSMENT 
DERECKTOR SHIPYARD, NETC 

NEWPORT, RHODE ISLAND 
PAGE 1 OF 3 

Sample Chlorophyll (mg/m3) Dissolved Oxygen (mgk) Suspended Solids (mg/L) Total Ammonia (mgk) Un-Ionized Ammonia (mg/L] 
ID Mean SD Mean SD Mean SD Mean SD Mean SD 

Test Series 1''' 
CHC-1 ND 8.05 0.21 23.08 NA 0.00 0.01 0.000 0.000 



TABLE X-XX 
SUMMARY WATER QUALITY RESULTS 
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT 
DERECKTOR SHIPYARD, NETC 
NEWPORT, RHODE ISLAND 
PAGE 2 OF 3 

Sample Chlorophyll (mg/m3) Dissolved Oxygen (mgll) Suspended Solids (mgll) Total Ammonia (mgll) Un-Ionized Ammonia (rngll)(l . - 

ID Mean SD Mean SD Mean SD Mean SD Mean 
: st Seri s 2(') 

SD I 



TABLE X-XX 
SUMMARY WATER QUALITY RESULTS 
DRAFT MARINE ECOLOGICAL RISK ASSESSMENT 
DERECKTOR SHIPYARD, NETC 
NEWPORT, RHODE ISLAND 
PAGE 3 OF 3 

Sample Chlorophyll (mglm3) Dissolved Oxygen (mgk) Suspended Solids (mglL) Total Ammonia (mg1L) Un-Ionized Ammonia (mglL) 
ID Mean SD Mean SD Mean SD Mean SD Mean SD 

T st S ries 3''' 
CHC-1 ND 7.90 0.00 16.1 1 3.74 0.03 0.01 0.001 0.000 
DSY-26 1.03 0.04 8.10 0.14 17.90 0.47 0.12 0.03 0.003 0.001 
DSY-28 0.53 0.75 7.85 0.07 12.24 0.20 0.06 0.00 0.002 0.000 
DSY-29 ND 8.75 0.21 15.10 0.16 0.04 0.02 0.001 0.001 
DSY-31 ND 7.80 0.14 25.08 0.09 0.07 0.01 0.001 0.000 
DSY-33 2.05 1.48 7.90 0.00 26.62 17.82 0.10 0.02 0.003 0.001 
DSY-37 0.52 0.73 7.55 0.07 15.88 3.42 0.07 0.03 0.002 0.001 
DSY-38 0.67 0.95 7.55 0.07 22.67 0.33 0.08 0.01 0.002 0.000 
DSY-40 1 .OO 0.00 8.60 0.00 19.19 8.52 0.03 0.04 0.001 0.002 
JPC-1 0.75 0.35 8.1 5 0.07 18.89 4.68 0.02 0.03 0.001 0.001 

FOOTNOTES 

NA Data was not available. 

ND Value was below the method detection limit. 

(1) Samples were collected on 1014195. 

(2) Samples were collected on 10125195. 

(3) Samples were collected on 11110195. 



TABLE X-XX 
SUMMARY SOD RESULTS 

DRAFT MARINE ECOLOGICAL RISK ASSESSMENT 
DERECKTOR SHIPYARD, NETC 

NEWPORT, RHODE ISLAND 
PAGE 1 OF 1 

Calculated SOD Normalized 
Sample (g~m~lday)("~)  SOD'^' .. 

ID Mean CV (glmLlday) 
DSY-26 0.21 23.50 0.65 

DSY-40 0.1 9 20.60 0.59 
Mean 0.20 17.20 0.55 

FOOTNOTES 

(1) Water-only uptake - sediment-water uptake at in situ temperature (1 7-1 g°C). 
(2) Based on 6 replicate pairs. CV = Coefficient of Variation 
(3) Calculated SOD was normalized using the formula: SOD2, = SODT1(l .06~-*~).  

from Whitmore (1 988) 



Hydrographic Survey 

Predicted Tides at Newport 

Sept. 18, Low amp. flood (CC1) 

: September 
l l l l l l l t l l l l l l l l ~ l l ~ l ~ l ~ ~  

1 15 30 

Day of Month 

1.5 

1 .o 
E 
urn c, 0.50 .- 

0.0 

Od. 13, Low amp. ebb (CCZ) 

-0.50 
15 30 

Day of Month 

Figure 1. Plots of tidal height, as  predicted for Newpon Harbor, versus time for (a) 
September, 1995 and (b) October, 1995. Plots highlight conditions during the thxee 
fall surveys. The fmt  survey was done September 18 (labeled CCl) during a low 
amplitude (0.6 meter) tide. During the survey period the tide was flooding. The 
second survey was conducted on October 13 during a low (0.9 meter) tide to 
characterize ebbing conditions. The fmd survey was conducted on October 23 during 
a high amplitude (>l.5 meter) tide. This survey period covered the end of an Ebb and 
a large portion of the flood tide. 



= site of velocity vectors (magnitude & direction) for 
both deep and shallow flow. 

= times series data; velocity magnitude only (e.g. Dead Zone) 

Figure lc. Map of Coddington Cove showing locations and orientations of transect lines 
over which data on current velocities is collected using the Doppler Current Profiler. 
Shaded circles represent ngions were data is laterally averaged and sectioned into 3 
depth levels (shallow= upper 114 of the profde, intermediate= middle 113 of profile 
and bottom=lower 114 of the ~rofile). 



Figure 7. Map shows flux arrows .for a simplified box model of Coddington Cove. 
Values for calculated fluxes between boxes are also shown. The simple model breaks 
the cove into distinct regions, or boxes. The average inflow velocity (1 1.5 cmls) is 
taken from data recorded during a high amplitude flood tide and is multiplied by the 
cross sectional area of the inflow boundary for box 1. The data show a general 
counterclockwise pattern of flow in the cove and, based on this data, the simple flux- 
box model is constrained to flow in this manner. Therefore, the flux into box 2 is 
calculated as the difference between the flux into box 1 minus the storage in box 1, 
assuming zero flux between box 1 and 5 (denoted as X in the figure). The storage is 
equivalent to the rate of rise of surface elevation (calculated from the tidal curve) 
times the surface area of box 1. The flux (or Q) values are then calculated within the 
next box based on the inflow to that box and the process proceeds around the cove in 
this fashion. These values can provide the driving force for simple box models of 
contaminant transport within the cove, but also provide an important check on the 
data obtained at the mouth by the current profiler. The method of calculating 
successive fluxes around the cove (boxes 1 to 2 to 3, etc.) leads to a calculated value 
for outflux from box 5, which when divided by cross-sectional area of the outflow 
boundary at the mouth provides an average outflow velocity magnitude. This value 
of 8.8 cmls agrees within 5-896 of the value obtained from the data 





Figure 11. Map of depositional environments within Coddington Cove. Map is 
constructed by dividing each data transect (e.g. as shown in figure lc) into sections, 
averaging laterally within that section to produce an average profile of velocity 
magnitude and orientation and then recording near-bottom magnitudes at these 
specific locations (as in figures 8-10). This erosionJdeposition map is determined by 
averaging these bottom magnitudes over each of the periods of data collection. The 
three regions shown are for (1) average bottom velocity c 5 c d s ,  (2) < 10 c d s  and 
(3) above 10 c d s .  These values represent upper bounds in that velocities in these 
areas were not seen to exceed these values, but might fall well below these bounds 
during portions of the tidal cycle. In addition, the two shaded regions, or (1) and (2) 
above, are expected to have sedimentation of particles >O.lmm and >0.8 mm 
diameter grains, respectively. The important features of the map are the high velocity 
core which extends into the southeastern section of the cove (box 2 in figure 7). 
approaching the region called "the dead zonen, located between piers at the eastern 
end of transect 6 (figure lb). In fact, some of the highest velocities (>25 c d s )  were 
recorded just outside this region of the cove. The interior sections of box 3 and box 4 
(as denoted in figure 7) are generally sluggish and it is expected that the very interior 
section, or northeastern end, of box 4 is a strongly depositional zone. The data 
suggests an overall pattern (based on flow patterns and distribution of flow 
magnitudes) of re suspending sediment from the eastern sections of box 2 and 
transporting it around in a counterclockwise pattern through boxes 3 , 4  and 5. While 
the majority of the sediment should be camed out with the vigorous outflow, some is 
expected to fall out of suspension in the northeastern comer of the cove. 



Map of Coddington Cove Depositional Regimes 
(Based on ADCP Data) 

Velocity < 5 cm/s (Sedimentation > 0.1 mm) I?za 
Velocity < 10 cmls (Sedimentation > 0.8 mm) 
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m 
Concentration of Oraanic Compone-r a drv wt. sediment or ma O.C.) 

in Surface Sediments from Dermtor  Shipurd. 

COMPONENT Site 

Organic Carbon (mug) 

DSYDSY DSY DSY DSY DSY- DSY 
-25 1 -26 1 -27 1 -28 1 -29 1 29FD 1 -30 

0-12 0-18 0-17 0-18 0-18 0-18 0-18 

94 98 3310 134 546 936 315 

0.9 0.6 7.0 2.0 6.3 6.4 4.4 

COMPONENT1 
ORGANIC 
CARBON 
C PCBs 

p,p'-DDE 

TBT 

C PAHs 

'DSYDSYDSYDSYDSYDSY 
-36 -37 -38 -39 -40 -41 

0-18 0-18 0-18 0-18 0-14 0-13 0-14 

(units) 

(ng1mgO.C. 

(ng1mgO.C. 

(numg0.C. 

(ng1mgO.C. 

DSY = Derecktor Shipyard; FD = Field Duplicate; JPC = Jamestown Potter Cove; O.C. = organic carbon. 

C PCBs = Sum of Polychlorinated Biphenyls; TBT = Tributyltin; C PAHs = Sum of Polycyclic Aromatic Hydrocarbons. 
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Figure l a .  Concentration (nglg dry wt. sediment) of CPCBs in surface 
sediments (0-1 8cm) from Derecktor Shipyardlcoddington 
Cove. 



Figure 1 b. Concentration '(nglg dry wt. sediment) of p,p'-DDE in surface 
sediments (0-1 8cm) from Derecktor Shipyardlcoddington 

Cove. 



Figure I c .  Concentration (nglg dry wt.  sediment) of EPAHs in surface 
sediments (0-1 8cm) from Derecktor Shipyardlcoddington 
Cove. 



Derecktor Shipyardlcoddington Cove 1995: 
Sediment Metal Concentrations (pg/g) - Total Digestion 

Surface Samples 

Core Samples  

Notes: 
1 "c" symbols d e s l g ~ t e  concentratlons below the Method L ~ m t  of Quantltatlon (MLQ) 
2 "c" symbols assoc~ated w t h  "ug/L" umts designate concentrattons below the L ~ m t  of Quanhtatlve Detectlon (LQD) 
3 Metal concentratlons In fleld blanks can not be corrected for welght or volume Concentrations are therefore reported uncorrected, 

In the umts appropriate to the mstrument on whch they were run 
Abbreviations: 
1 cm. cenhmeters Assoc~ated wlth the sample depth ~nterval 
2 pg/g micrograms per gram 
3 pg/L mcrograms per hter 
4 ND not detected 
5 Letters In ( ) are data qualihers Data quallhcahon scheme is based on "Data Q u a 1  for n o r a c  y t c  Data, Laboratory Quahhers" 

as descr~bed In SAC QA Techrucal Procedure No TP-DM-300-7, remion 1, pages 21-22 
The followmg Data Quallhers are used In t h s  table 
(B) Indlcates that the reported value was obta~ned from a readlng that was less than the Contract Reqwred Detectlon Llmt, 

but greater than or equal to the Instrument Detect~on h m t  
(U) Indlcates that the a ~ l y t e  was analyzed for but not detected 



Derecktor Shipyard1 Coddington Cove 
Concentration of Arsenic in Sediments 

concentration less than ER-L 
H concentration greater than ER-L but less than ER-M 

concentration greater than ER-M 



Derecktor ShipyardICoddington Cove 
Concentration of Cadmium in Sediments 

concentration less than ER-L 
H concentration greater than ER-L but less than ER-M 

concentration greater than ER-M 
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Derecktor ShipyardICoddington Cove 
Concentration of Copper in Sediment 

0 concentration less than ER-L 
concentration greater than ER-L but less than ER-M 
concentration greater than ER-M 



Derecktor ShipyardKoddington Cove 
Concentration of Lead in Sediments 

concentration less than ER-L 
concentration greater than ER-L but less than ER-M 
concentration greater than ER-M 

, 



0 concentration less than ER-L 
H concentration greater than ER-L but less than ER-M 

concentration greater than ER-M 



Derecktor Shipyadcoddington Cove 
Concentration of Nickel in Sediments 

concentration less than ER-L 
El concentration greater than ER-L but less than ER-M 

concentration greater than ER-M 



Derecktor ShipyardICoddington Cove 
Concentration of Silver in Sediments 

concentration less than ER-L 
H concentration greater than ER-L but less than ER-M 
I concentration greater than ER-M 



concentration less than ER-L 
concentration greater than ER-L but less than ER-M 
concentration greater than ER-M 



Derecktor ShipyardICoddington Cove: 
Total Organic Carbon 

Surface Samples 

IT; tal %,~r&ic  ~ & r b & d  7.4 1 1.41 8.2 1 5.1 1 7.1 / 5.91 3.4 1 1.9 1 2.51 

1. % Organic ca&on I 3.21 0.61 3.5 1 2.2 / 3.1 1 2.61 1.5 1 0.8 1.1 ( 1.71 

Core Sam~les  

DSY-32' 
~ 

0718 c q $  
1 DSY-$1 4 '  .', 

0-18 cm-2:~ 
DSY-25 

~ ?<$+ 
0-12 cm? 

D'SY-33 - 
0-14 c k  

Abbreviations: 
1. cm: centimeters 

TO ti1 % &an$ carbon 
% Organic &%on , 

D ~ ~ r 2 6 ;  

.0-18 cm 
'DSY729 ED. . :,.vy 
:.. 0-i8 cm ' 

3.5 
1.5 

LDSY-30 
ug 

0.18 crn 
+,DsY$~ 
2 :., 
$17 cm 

3.71 10.41 2.0 

1.61 4.5 1 0.9 

DSY-28: 
> \  

0.218 c"m , 
: DSY-29 , 

.: ,-7, 
"&l8 cm 

1.6 
0.7 

1.7 

0.7 

8.6 

3.7 

2.3 

1 .O 





Derecktor ShipyardICoddington Cove 1995: 
Simultaneously Extracted Metals (Clg/g) 

' ,o,,z,:, ' 

'Nickel , 
> 

. , 
Cadmium , 

,;+I;& 
Mercury (nglg) 
I * ,  , E 

Notes: 
1. "c" symbols designate concentrations below the Method Limit of Quantitahon (MLQ). 

( 

DSY-32 

' 0-18 ck, 

Abbreviations: 
1. pg/g: micrograms per gram 
2. ng/g: nannograms per gram 
3. cm: centimeters 
4. ND: not detected 

DSY-33 - 
' 0-f4:& 

D S Y ~ "  
0-17 cm . 

' D S Y : ~ ~  
0-12 cm 

Repl&t62? 

Rgpltcate 1 
, A , , ,  

'R&plicate.2,< 

Replu te  1 

$iPlicate 2 , 

Replicate 1 

ReFli&te2, 

~,k 

, ,"cqpjier , 
*,,r 

y:%; +C ,'? 
'Y, 

%,, 

+-. -' qepd,i2+23 . ,2ph,:' 
<*$$a , 
, - 

~ i + e !  
,,&$ ,, 

C+d+ili& 
d , 

, y 
~6%cuj i (n~/g)  

', +\ , 
:, 

5. Letters in ( ) are data qualifiers. Data qualification scheme is based on "Data Qualifiers for Inorgaruc Analytical 
Data, Laboratory Qualifiers" as described in SAIC QA Technical Procedure No TP-DM-300-7, revision 1, pages 21 
The following Data Qualifiers are used in this table: 
(B) Indicates that the reported value was obtained from a reading that was less than the Contract 

Required Detection Limit, but greater than or equal to the Instrument Detection Limit. 

DSY-31 
1 &l8 c& 

" DSY-28 

:0-18 cm" 

20.791 19 85 2 311 152201 12.751 49 741 1.261 26.391 27.22: 27.07 

21.881 20.93 1.991 97.501 N D I  62.441 3 111 37.131 24.761 29.83 

110.79; 46.27 864.671 324 63j 436 861 429.74i 86.241 141.751 96.34 i 44.4 

126 81 1 43.87 566.26, 225.501 387.41 1 447.321 88.401 183.281 98 41 44.11 

26 50 i 17.66 169.59~ 71.951 122 161 106.321 38.3! 52.781 53.08 1 19.98 

\DSY-Z~ 
,,O-18 cm 

, ~o~p'e'r;:;, 
"4,. ..,,,,: ; 

, ' 
', ;> 
Lea*p : {4 

, 

28.61 1 16 21. 189.081 67.00; 105 191 126 591 38.661 54 81 / 53.441 20.34 

37.861 5.34, 12.05 1 61 951 43 921 53.681 3.561 12 931 31 541 9 29 

31.531 5 201 13.69i 50.501 27.041 52.441 4 761 14.481 8.461 9.88 

0.141 ~0.09 (B)! 1.131 <009 (B)1 0.981 1321 0.331 0.301 0.18i <0.09 (B) 

0.21 1 <O 09 (B) 0.781 0.251 0 93i 1221 0.40) 0.30i 0.221 <0.09(B) 

3.541 0.931 2.571 8.501 9 07/ 14.881 <2 (B)/ 2.39i <2 (B)/ 3.36 

4071 <2 (B)' 2 67i 14391 8.631 20.531 <2 (B){ 2 741 2.311 2 66 

@pli~ite,l ;, 

, ' ~ e ~ l i c a t e 2 ' .  

~Pplicate i 

&phc&te 2 
~khbca te  1 

Repl~cate 24 

~ e ~ l i t l '  

Replicate2 ~ 

Replicate61$ 

'Repli&~e2;' 

~ & ~ k % e d ,  

'Replicate2~ 

Repl~cate 1 ' 

RephGte 2 

~ G p l i c a t e d ~  

Replicate2 

~epl icate  1 

DSYLJPCII 
. 0-16 cm ' 

::DSY-W 
,, ~",,%$", 

0-18 cm' 

16.03i 3 721 3 . 0 1  I 19.821 46.531 31 631 9 231 3.701 15.09! 3.86 

ii.9oj 4.83' 40.8ii 20.68I 34.101 30.191 10.341 2.861 imi 3.84 

67 21 I 14 06, 94.871 51.991 93.20j 91.501 91.491 20.361 34.szj 21.19 

64.331 13.471 92.351 52.301 84.161 98.321 96.581 36.491 28.681 . 24.79 
32.31 1 3.12 1 52.18 1 32.69 / 37.49 1 34 82 1 27.03 ( 5.77 j 12.20 i 40.85 

31.43 1 2.921 50.74 / 32.99 1 38.98 1 35.201 26.36 ( 6.601 11.18 / 40.36 
7.981 3 22! 13.761 4.701 12.851 13.491 9 151 5 401 5.321 20.16 

7421 3531 13.53i 4331 26.451 14.391 9.481 3.131 5.461 18.88 

0.121 <0.09 (B) + 0.11 1 0 131 <0.09 (8) / ~0.09 (8) 1 0.231 <0.09 (B)[ 0.091 6.27 

0.121 <0.09 (B) , <O 09 (B) i 0.131 <0.09 (B) 1 <0.09 (8) / 0.271 <O 09 (8) / <0.09 (B) / 7.71 

<2 (B)\ <2 (B)' <2 (B)i <2 ( B ) I  3.31 1 2.021 <2 (B)/ 2.081 <2 (B)I <2 (B) 

2.311 <2(B) 2.621 <2 (B)/ 3.201 2.51 1 <2 (B)( <2 (B)I <2 (B)I  <2 (8) 

DSYLJPC 
,&: 

0-14'cm: 
~DSY-34 

0-18 cm 

DSY-W'FD 

0-18 cm 

,?DSY-~~ 
<&, . 
0-14cm 

DSY-30 
%?18.cm 

DSY-36 
+ +,; 

0-18&h 

DSY-38 

* M 8  c k  
, ~ ~ ~ 2 3 7  

"V g, 

0-18 cmj 
DSY-39. 

0-18 cm 
DSY+ 
0-1;;:; 

D S Y ~  
;~,0-i3cm 



Derecktor Shipyardlcoddington Cove 1995: 
Acid Volatile Sulfide (polelgram dry sample) 

Abbreviations: 
1. cm: centimeters 
2. mo le :  micro-mole 

DSY-~@CI~ 
~, , 2 * 

0-16 cm 
0.70 
0.80 

~ D S ~ ~ J P C  
,o-14 cm . 

1.95 
1.89 

:DSY& 
0-13.=h 

4.56 
4.48 

. D S * ~ O  
0-14 c& 

18.33 
19.24 

' DSY-39 
,:, 0-18kq ,,, 

20.65 
22.69 

RGplicate #'l 
> < 

, ~ e ~ l i & t e  #2: 

<DSY-38 
0-18 cm 

~ ~ % - 3 4  
0-18 cm 

qSY-36 
$18 crn 

~f&y735l& . . 
0~14  clii;'" 

2.78) 28.65 
3.241 30.92 

~ ~ 9 ~ 3 7  
0-i8'& 

31.36 
27.68 

1.131 38.18 
0.87) 35.71 



Derecktor ShipyardICoddington Cove 1995: 
Ratio of Simultaneously Extracted Metals (SEM) to Acid Volatile Sulfide (AVS) 

Abbreviations: 
1. pnole/g dry m~comole per gram of dry sedlment 
2. SEM. Simultaneously Exhacted Metals 
3 AVS Acid Volahle Sulf~des 
4 cm centimeter 



Derecktor Shipyard/Coddington Cove 

SEM/AVS 

SEM/AVS ratio < 1 

SEM/AVS ratio > 1 
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Derecktor Shipyard /Coddington Cove 
Concentration of Arsenic in Elutriates 

concentration less than WQC-SC 
concentration greater than WQC-SC but less than WQC-SA 
concentration greater than WQC-SA 



Derecktor Shipyard/Coddington Cove 
Concentration of Copper in Elutriates 

concentration less than WQC-SC 
concentration greater than WQC-SC but less than WQC-SA 
concentration greater than WQC-SA 



Derecktor Shipyard/Coddington Cove 
Concentration of Lead in Elutriates 

concentration less than WQC-SC 
concentration greater than WQC-SC but less than WQC-SA 
concentration greater than WQC-SA 



INDIGENOUS 
BLUE MUSSEL 
COMPONENTS 

C PCBs 

p,pf -DDE 

TBT 

C PAHs 

DEPLOYED 
BLUE MUSSEL 
COMPONENTS 

C PCBs 

p,pl-DDE 

TBT 

C PAHs 

Site 

- 
Contemn of Orgaaic Co-er a drv wt. @sue) 

i n u s  and & ? D ! Q v ~ ~  Blue Mussels 
from Derecktor S h i w d .  

TO DSY- 
DM I 24 

- 615 

- 7.9 

- 
- 384 

DSY- DSY- DSY- 1 26 1 27 1 28 
DSY- DSY- 

1 3 1  I 3 3  
DSY- DSY- 1 35 I 36 

TODM = Time 0, deployed Blue Mussel; DSY = Derecktor Shipyard; JPC = Jarnestown Potter Cove; CHC = Castle Hill Cove. 

C PCBs = Sum of Polychlorinated Biphenyls; TBT = Tributyltin; C PAHs = Sum of Polycyclic Aromatic Hydrocarbons. 



Station 

Concentration of metals in Blue Mussels deployed (DM) in Derecktor Shipyard 
(DSY). A. Cadmium, Mercury, and Silver; B. Chromium, Lead and Nickel; C. 
Arsenic and Copper; and D. Zinc. 
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Concentration of metals in Blue Mussels deployed (DM) in Derecktor Shipyard 
(DSY). (continued) 



Station 

Concentration of metals in Blue Mussels indigenous (IBM) to Derecktor Shipyard 
(DSY). A. Cadmium, Mercury, and Silver; B. Chromium, Lead, and Nickel; C. 
Arsenic and Copper; and D. Zinc. 
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Station 

Concentration of metals in Hard Clams (Mercenaria mercenaria (MM) and Pitar 
morrhuana (PM)) from Derecktor Shipyard (DSY). A. Cadmium, Mercury, and 
Silver; B. Chromium, Lead, and Nickel; C. Arsenic and Copper; and D.  Zinc. 



Station 

Concentration of metals in Hard Clams (Mercenaria mercenaria (MM) and Pitar 
morrhuana (PM)) from Derecktor Shipyard (DSY). (continued) 



nu!L6 
-ation of Orqanic Componentdper a drv wt. tissue) 

in Fish from Derecktor Shir>vard. 

Z PCBs 

p,p'-DDE 

TBT 

C PAHs 

DSY =.Dereck 

FISH 
COMPONENTS DSY-BT 

5 14 

42.9 

125 

Site CHC- 1 -CN I 

.tor Shipyard; P C  = Jamestown Potter Cove; CHC = Castle Hill Cove. 

BT = lobster bait; CN = Cunner; MF= Murnmichogs. 

C PCBs = Sum of Polychlorinated Biphenyls; TBT = Tributyltin; C PAHs = Sum of Polycyclic Aromatic Hydrocarbons 



Station 

Concentration of metals in fish (Mummichog fish and Cunner) (MF and CN) from 
Derecktor Shipyard (DSY). A. Cadmium, Nickel, and Silver; B. Chromium, Lead, 
and Mercury; C. Copper and Zinc; and D.  Arsenic. 



Station 

Concentration of metals in fish (Mummichog fish and Cunner) (MF and CN) from 
Derecktor Shipyard (DSY). (continued) 



LOBSTER 
MUSCLE TISSUE 
COMPONENTS 

C PCBs 

p,p'-DDE 

TBT 

, CPAHs 

Concentration of Oraanic Corllgpnentsber a drv wt. Usue)  
jn L o b a r s  from Derecktor S m r d .  

DSY = Denxktor Shipyard; JPC = Jarnestown Potter Cove; CHC = Castle Hill Cove. 

C PCBs = Sum of Polychlorinated Biphenyls; TBT = Tributyltin; C PAHs = Sum of Polycyclic Aromatic Hydrocarbons. 

(units) 

(ngig) 

(ng/g) 

(ngSn/g) 

(ng/g) 

CHC- 1 L 
46 1 

7.8 

137 

DSY-39 

468 748 861 355 469 339 317 840 291 397 

5.9 8.4 9.8 6.3 6.6 5.2 4.9 4.1 7.1 4.1 

186 508 565 344 302 74 136 38 29 155 

JPC-1 DSY-29 DSY-33 Site DSY-36 DSY-35 DSY-27 DSY-25 DSY-38 DSY-28 
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Station 

Concentration of metals in lobsters (LOB) from Derecktor Shipyard (DSY). 
(continued) 



DSY-25 
DSY-26 
DSY-27 
DSY-28 
DSY-29 
DSY-30 
DSY-31 
DSY-32 
DSY-33 
DSY-34 
DSY-35 
DSY-36 
DSY-37 
DSY-38 
DSY-39 
DSY-40 
DSY-4 1 
J PC- 1 
JPC-2 

TABLE X-XX 
SUMMARY TOXICITY TEST RESULTS 

DRAFT MARINE ECOLOGICAL RISK ASSESSMENT 
DERECKTOR SHIPYARD, NETC 

NEWPORT, RHODE ISLAND 
PAGE 1 OF 1 

Amphipod Survival (%)'I' 

Mean SD Comment 
99 2.2 

Urchin Development (%)('I 
Mean SD Comment 

49 1.7 a 

Urchin Fertilization (N)'~' 
Mean SD Commen 

FOOTNOTES 

a Mean sample response was statistically less than mean control response. 

b Mean sample response was less than 80% of mean control response. 

(1) Percent survival in solid-phase test. Data was normalized to the control. 

(2) Percent normal larvae in 100% elutriate of sediment sample. Data was normalized to the control. 

(3) Percent fertilized eggs in 100% elutriate of sediment sample. Data was normalized 
to the control. 



Station 

Plot of amphipod (Ampelisca) mortality (%) in Derecktor Shipyard. Dashed line 
indicates median across reference stations. Values are mean + the Standard Error of 
the mean. 



A 10% Elutriate 

r 

0. 50% Elutriate 
120 r 

STATION 

Plot of sea urchin (Arbacia) fertilization abnormality (%) in Derecktor Shipyard in A) 
10% elutriate, B) 50% elutriate, and C) 100% elutriate. Dashed line indicates median 
across reference stations. Values are mean + the Standard Error of the mean. 
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A. Length 

5500 F 

6 Shell Weight 

C Tissue Dry We~ght 

Station 

Condition indices for Indigenous Blue Mussels in Derecktor Shipyard. A) length, 
B) shell weight, C) tissue dry weight, D) shell weight to length ratio, E) tissue dry 
weight to length ratio, and F) tissue dry weight to shell weight ratio. Dashed line 
indicates median across reference stations. Values are 2 the Standard Error of the 
mean. 



D Shell Weight/Length ratio 

0200 F T 

E Tissue Dry WeighVLength ratio 

F Tissue Dry Welght/Shell Werght ratlo 

Station 

Condition indices for indigenous Blue Mussels in Derecktor Shipyard. A) length, 
B) shell weight, C) tissue dry weight. D) shell weight to length ratio, E) tissue dry 
weight to length ratio, and F) tissue dry weight to shell weight ratio. Dashed line 
indicates median across reference stations. Values are 5 the Standard Error of the 
mean. 



A Length 

62,00 C 

B Shell Weight 

loo0 F T 

C Tissue Dry Weight 
I 1 0  r 

Station 

Condition indices for Deployed Blue Mussels in Derecktor Shipyard. A) length, 
B) shell weight, C) tissue dry weight, D) shell weight to length ratio, E) tissue dry 
weight to length ratio, and E) tissue dry weight to shell weight ratio. Dashed line 
indicates median across reference stations. Values are + the Standard Error of the 
mean. 



D Shell We~ght/Length ratio 

l o [  0 1 6 0  1 

E Tissue Dry Weight/Length ratio 

O.O2O C 

F Tissue Dry We~ght/Shell Weight ratio 
0 1 4 0  r 

Condition indices for Deployed Blue Mussels in Derecktor Shipyard. A) length, 
B) shell weight, C) tissue dry weight, D) shell weight to length ratio, E) tissue dry 
weight to length ratio, and F) tissue dry weight to shell weight ratio. Dashed line 
indicates median across reference stations. Values are + the Standard Error of the 
mean. 



TABLE X-XX 
SUMMARY NEOPLASIA RESULTS FOR INDIGENOUS MUSSELS 

DRAFT MARINE ECOLOGICAL RISK ASSESSMENT 
DERECKTOR SHIPYARD, NETC 

NEWPORT, RHODE ISLAND 
PAGE 1 OF 1 

Number of 
Sample Animals 

ID Assayed Incidence (%)('I Severity (%)" 
CHC-1 NA NA NA 

FOOTNOTES 

NA Data was not available. 

(1) Percentage of animals assayed with neoplastic cells. 

(2) Mean percentage of neoplastic cells in afflicted animals. 



Fecal Coliforms CFU1100 g 

Fecal Streptococci CFUl l  00 g 

I Clostridium perfringens CFUl l  00 g 

Stations 

Microbal pathogen indicator densities for Blue Mussels deployed (DM) 
in Derecktor Shipyard (DSY). 



Hydrographic Survey 

Figure 2. Contour plots of velocity versus position in a plane across the mouth of 
Coddington Cove. The plane is oriented such that into the paper(e.g. into the cove) is 
East and out of the paper is West. Dark colors show higher flow magnitudes (+ or -) 
and lighter colors represent more sluggish flow. Actual velocity magnitudes are also 
given on the plots (negative values are out of the cove). Both plots show flow 
patterns on the frrst sample day (Septemberl8, 1995; low amplitude tide) in the time 
period 12:03-12:25. The flow is represents the early stages of a flood tide. The two 
frames (a) and (b) are recorded within 10 minutes of each other and show some 
degree of variability in exact flow patterns. However, the two agree in terms of 
showing a robust feature of the flow which is a strong inflow along the southern 
section of the mouth and a strong outflow in the northern section. 

Figure 3. Similar contour plot as Figure 2, but for later in the first day of sampling 
(14:30-14:45). This data is recorded towards the end of the flood tide, or during 
periods of maximum expected velocity within the cove (e-g., high tide was -15:30). 
Again, both contour fields show the predominant inflow is to the south and the 
dominant outflow occurs in the north. Flow magnitudes reach +/- 22-24 cm/s at this 
stage of the flood tide. An interesting feature of the flow is that the inflow is focused, 
vertically uniform core situated just north of the shallow point. Earlier in the flood 
tide, the inflow was more diffuse and centered up on the shallow section. The 
outflow is more consistently focused into a vertically uniform core (e.g., left side of 
Figure 2a, 2b and 3a). 

Figure 4. Similar contour plots as Figures 2&3, but for the day 2 of sampling (October 
13, 1995) to characterize a low amplitude ebb tide. The two contour fields are for (a) 
1352 and (b) 15:04 and represent middle and late stages of the ebb tide, respectively. 
Similar patterns of southern inflow and northern outflow are recorded. 

Figure 5. Velocity contour plots for day 3 of sampling (October 23, 1995) to characterize 
conditions during a high amplitude flooding tide. These contour fields are for (a), 
1259 (b) 13:21 and (c) 14:08 and a l l  represent the transitional period between ebb 
and flood. The plots are important because they provide an indication of flow 
energies and flushing close to slack water. The plots clearly show that flow 
magnitudes into and out of the cove in this counterclockwise pattern (inflow in the 
south, outflow in the north) is a robust feature over all stages of the tide (maximum 
flood, maximum ebb and at slack water, as shown here). The cove does not simply 
fa up during flood, drain during ebb and stagnate during slack water. Instead, this 
counterclockwise flow is a nearly steady feature of the flow and simply increases and 
decreases in magnitude depending on the stage of the tide. 

Figure 6. Data shows that there is one other mode of flow which occurs within 
Coddington Cove. On Day 3 of sampling there was wind out of the southwest (5-10 
kts), with gusts up to 15-20 kts. This velocity contour plot across the mouth of the 
cove shows that wind events are able to ovemde the more general pattern of 
counterclockwise flow demonstrated above. Here the flow has switched from a more 
vertically coherent, laterally varying flow, to one with significant vertical structure. 
The flow pattern shown here is inflow in the surface and outflow at depth. Again, 
maximum outflow occurs in the north and some inflow is recorded up on the shallow 
section to the south. 
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Figure 8a and b. Average bottom current magnitudes and directions for measurements 
made in Coddington Cove on September 18th, 1995. Data points are determined by 
dividing each transect (e.g. as shown in figure lc) into sections, averaging laterally 
within that section to produce an average profile of velocity magnitude and 
orientation. These vertical profdes are then divided into three vertical bins (near 
bottom, intermediate depth and surface). Figure (a) shows the early flood tide while 
(b) represents the late flood tide. The split flow structure at the mouth of the cove is 
observed with flow out of the cove to the north and flow into the cove at the southern 
section of the mouth. The cyclonic (counter clockwise) flow pattern is evident and 
extends beyond transect 2.3 into the southeastern region of the cove. 

Figure 9a and b. Average bottom current magnitudes and directions for October 13rd, 
1995 which was a low amplitude ebb tide. The split flow structure at the mouth of 
the cove is observed again. The cyclonic (counter clockwise) flow pattern is evident 
and extends beyond transect 2.3 into the southeastern region of the cove. 

Figure 10a and b. Average bottom current magnitudes and directions for October 23rd, 
1995 which was a high amplitude flood tide. The currents at the mouth reached a 
maximum during the ebb-slack tide. These were the highest average current 
velocities observed at the mouth of Coddington Cove during the three days sampled. 
These larger magnitudes are consistent with this tide being a high amplitude case. 
During the ebb-slack portion, most of the current vectors display water moving west 
out of the cove. However, the split flow at the mouth is still evident. The cyclonic 
pattern in the cove is observed during the flood tide. 

Appendix. Figures of average surface current magnitudes and directions for the same 
time periods illustrated in Figures 8-10. 
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Figure 12. Data was also collected during these days within the Dead Zone. The 
procedure for data collection in this area of the cove was to anchor for 5-10 minutes 
within this region and collect a time series of velocity profiles at a fixed point. This is 
a composite figure to highlight this data for sample day 1. Individual plots include (a) 
the tidal height versus time plot (as predicted for Newport) with locations of the time 
series data sets (labeled CClOO8 and CC1016; see table 1). Plots (b) and (c) show 
mean velocity magnitude (averaged over the vertical extent of the profile) as a 
function of time for the two stages of the flood tide. The energy within the dead zone 
averages are 8.5 and 11.5 cm/s (the higher value coming later in the flood tide) and 
both time series show a 50% fluctuation over this period. Plots (d) and (e) give the 
time averaged velocity magnitude profiles (meaning orientation is not considered) 
with depth for the two tidal stages and show the flow is well mixed vertically. An 
interesting feature of the data in this area is that the average velocity at this point is 
zero over the time series indicating there is no coherent flow (e-g. net transport). 
Instead the flow is simply swirling within this region. 

Figure 13. Similar plots as  figure 12 but for Day 2 of sampling. 

Figure 14. Similar plots as figure 12 but for Day 3 of sampling. It is important to note 
that data sets CC1008 and CC3011 are taken at similar stages of a flood tide and 
show similar velocity magnitude profiles. 
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Table 1. Breakdown of individual transects by reference name, datdtime and transect 
number (corresponding to numbers given in figure lb). 

Table 2. A listing of the average current direction and magnitude for individual sections 
of the transects in Coddington Cove. Values are listed for the upper portion of the 
water column (surface) and the lower portion of the water column (bottom). These 
same magnitudes and directions were used to construct Figures 8-10 (bottom) and the 
Figures in the Appendix (surface). Transect 1 was divided into three regions, 
transects 2.1, 2.3, 3, and 6 were divided into regions, and only one vector was 
reported for transects 2.2 and 4. 



Page # I  - "tab 1 CC data key" Wednesday, April 10 2:46 PM 1996 1 
TABLE 1 . File Name Date Time Transect # 

0 CCl001 a 911 8/1995 1 0:02:25 5 

2 CCl OO2a 911 811 995 1 0:25:01 6 

3 CC1002b 6 

4 CC1003a 911 811 995 10:52:15 2.3 

16 I 1 CC1008 1 9/18/1995 12:35:29 1 DEAD ZONE I 

2 1 CClOll b 2.3 

22 CC1012a 911 811 995 14:02:07 2.2 

23 CC1012b 2.1 

43 CC2009 10/13/1995 14:39:28 DEAD ZONE 

44 CC2010 1011 311 995 15:04:00 1 

45 CC20ll a 1011 311 995 15:20:34 2.1 



Pane #2 - "tab 1 CC data kev" Wednesday. April 10 2:46 PM 1996 

TABLE 1 . File Name Date Time Transect # 

47 CC2012 1011 311 995 15:28:21 4 

48 CC2013 1011 311 995 15:41:53 3 
49 CC2014 1011311995 15:57:36 2.3 

1 621  I CC3011 1 1012311 995 1551 :11 1 DEAD ZONE 1 



Table 2. 
Bottom Surface 

Transect Transect Avg. Magnitude Avg. Direction Avg. Magnitude Avg. Direction 
Number Section (cmls) (degrees) (cmls) (degr s) 

CC1 -A 1 a 6 300 5 225 
b 6 90 8 180 
c 12 90 6 135 

2.1 a 10 260 8 260 
b 5 325 5 240 

2.2 5 45 5 90 
2.3 a 13 340 6 90 

b 5 30 6 3 
3 a 4 270 3 270 

b 3 80 3 135 
4 4 300 5 135 
6 a 20 285 14 285 



Tabl 2. (cont'd.) 
Bottom Surface 

Transect Transect Avg. Magnitude Avg. Direction Avg. Magnitude Avg. Direction 
Number Section (cmls) (degrees) (cmls) (degrees) 

CC2-8 1 a 8 275 9 315 
b 9 320 9 5 
c 9 55 13 50 

2.1 a 5 260 8 360 
b 7 270 8 315 

2.2 4 285 4 315 
2.3 a 15 125 5 135 

b 7 90 5 45 
3 a 5 200 3 200 

b 3 240 3 270 
4 2 300 3 300 
6 a 5 150 3 135 



List of Organic Contaminants Analyzed in this Investigation 

Abbrev. Com~onent Name EASl 

Polycyclic Aromatic Hydrocarbons (PAHs) 

ACL: 
ACT: 
ANT: 
BAA: 
B AP: 
BEP: 
BIP: 
B(B JK)F: 
BPE: 
CHR: 
DBA: 
FLA: 
FLU: 
INP : 
NAP: 
1MN: 
2MN: 
DMN: 
TMN: 
PHE: 
IMP: 
PER: 
PYR. 

PAHs: 

acenaphthylene 
acenap hthene 
anthracene 
benzo (a) anthracene 
benzo (a) pyrene 
benzo (e) pyrene 
biphenyl 
benzo (BJK) fluoranthene 
benzo [ghi] perylene 
chrysene 
dibenzo [a,h] anthracene 
fluoranthene 
fluorene 
indeno [ 1,2,3cd] pyrene 
naphthalene 
1 -methylnap hthalene 
2-methylnaphthalene 
2,6-dimethylnaphthalene 
2,3,5-trimetylnaphthalene 
phenanthrene 
1 -methylphenanthrene 
perylene 
pyrene 
sum of the 23 polycyclic aromatic hydrocarbons 

Data Qualifiers for Organic Analytical Data 

J = analyte detected but the measured concentration was below the MDL 
Q = measurements are outside of QA limits as specified in the DQOs 
ND = analyte was not detected; these values are reported as < MDL for 

that analyte/matrix 
I = analytical interference with the analyte 



Chain of 
Custody 
lecord ID 
depth cm 

OGL Lab ID 

DSY- 
29 

0-18 

PAHs 
NAP 
2MN 
1MN 
BIP 

DMN 
ACL 
A m  
TMN 
n u  
PHE 
ANT 
IMP 
FLA 
PYR 
BAA 
CHR 

3(BJK)F 
BEP 
B AP 
PER 
INP 
DB A 
BPE 

ZPAHs - 
LMWs 
HMWs 



Chain of 
Custody 
Lecord ID 
kpth cm 

OGL Lab ID 

SY- DSY- 
38 39 
I-18 0-18 

:Dl4 CD23 

dace sadimen* 

DSY- 
29; 

14-54 

2D65 
--. 

4 . 2  Nl 

:10.6 NI 

c6.5 NI 

4 . 3  NI 

c3.6 N: 

<IS NI 

<.9 NI 

4 . 1  Ni 

<2.7 Nl 

4.1 J 

4.5 

2.2 J 

20.4 

28.3 

6.8 

15.3 

34.6 

11.9 

9.5 

5.0 

5.9 

1.9 J 

7.1 

157 

DSY- 
30. 

18-28 

- 
PAHs - 
NAP 
2MN 
1MN 
BIP 

DMN 
ACL 
A m  
TMN 
n u  
PHE 
ANT 
IMP 
FLA 
PYR 
BAA 
CHR 

B(BJK)F 
BEP 
BAP 
PER 
INP 
DBA 
BPE - 

ZPAHs - 
LM Ws 

HMWs 

= 



Chain of 
Custody 
tecad ID 
depth cm 

OGL Lab ID 
PAHs 

NAP 
2MN 
1MN 
BIP 

DMN 
ACL 
A m  
TMN 
n u  
PHE 
ANT 
IMP 
FLA 
PYR 
BAA 
CHR 

B(BJK)F 
BEP 
BAP 
PER 
INP 
DBA 
BPE - 

ZPAHs - 
LM Ws 
HM Ws 

- 
unit! 

)SY - 
31; 
LOO- 
110 
:D66 
.-----. --- 
4 . 2  NI 
:10.6 NI 

<6.5 NI 
4 . 3  NI 

2.5 J 

~ 1 . 5  NI 
<.9 NI 

<1.1 NI 
Q.7 NI 

1.7 J 

Q.2 NI 
<5.4 NI 

2.6 J 

3.7 J 
1.8 J 

2.6 J 

5.9 J 
1.5 J 

2.0 J 
11.6 
1.3 J 
0.8 J 

1.5 J 



DSY- 
32 

clean 

3D41 

DSY- 
33 

clean 

3D42 

Chain of 
Custody 
lecord ID 

XY- 
3 1 

clean 

I K -  1 
clean 

ZD50 - 
- I 
- 1  

- I 

- I 

- 1 

6.1 

3.5 J 

2.6 J 

4.7 J 

20.9 

8 .O 

4.1 J 

28.9 

34.6 

8.9 J 

10.1 J 

36.9 

17.1 

11.8 

4.0 

9.2 J 

:23.0 NI 
14.7 

PAHS 

NAP 

2MN 

1MN 

BIP 

DMN 

ACL 

A m  

TMN 
n u  
PHE 

ANT 

IMP 

FLA 

PYR 

BAA 

CHR 

B ( B J W  
BEP 

BAP 

PER 

INP 

DBA 

BPE 

D A B  

LMWs 

HMWs 



DSY- 
36- 
IBM 

ZD55 
------ --. 
<3.4 1 

~18.8 I 

c11.3 I 

c11.4 M 

4.6 J 

15.3 

<5.3 M 

<7.5 Nl 

5 .O 

28.3 

29.0 

6.8 J 

105 

85.3 

30.3 

40.5 

71.0 

48.6 

12.5 

- I 
6.0 

<1.0 NI 

10.1 

498 

78 

274 

3SY- 
24- 
IBM - 
m35 - 
blue mssl 
<3.4 I 

~18.8 I 

c11.3 I 

~11.4 M 

43.9 

115 

4 . 3  Nl 
<7.5 M 

6.9 

23.9 

17.7 

8.5 J 

58.9 

48.2 

15.3 

20.8 

43.3 

36.9 

7.9 

- I 
11.9 

7.9 

20.8 

ZHC- 
1- 

IBM 

ID52 

TO- DSY- 
26- 

DM DM 

ZD38 CD82 

<3.41 <3.4NI 

:18.8 I ~ 1 8 . 8  NI 

:11.3 I ~ 1 1 . 3  NI 

:11.4 NC <11.4 NI 

:10.5 ND 27.0 

<5.7 ND 49.5 

~ 5 . 3  ND 67.3 

<7.5 ND <7.5 NI 

6.2 <3.9 NI 

30.0 77.7 

6.0 J 65.0 

:18.1 ND ~ 1 8 . 1  NI 

15.9J 343 

13.3 27 1 

<6.7 ND 75.6 

:10.5ND 68.4 

10.8 J 120 

13.7 88.6 

6.0 J ~ 7 . 2  NC 

- I  <7.0NI 

<3.1 ND <3.1 NT 

<l.O ND <1.0 NI 

<3.1ND <3.1 NT 

102 1250 

42 260 

35 758 

Chain of 
Custody 
Record ID 

XY- 
25- 

IBM 

DSY- 
35- 
IBM 

ISY- 
40- 
IBM 

ZD56 

JPC- 
1- 

IBM 

DSY- 
28- 
DM 

DSY- 
29- 
DM 

OGL Lab ID 
PAHs 

NAP 

2MN 

1MN 

BIP 

DMN 

ACL 

ACT 

TMN 

n u  
PHE 

ANT 

IMP 

FLA 

PY R 

BAA 

CHR 

B C B J W  
BEP 

BAP 

PER 

INP 

DBA 

BPE 

D A H S  

LMWs 

HMWs 

- 
units 



Chain of 
custody 

Record ID 

OGL Lab ID 
PAHS 

NAP 

2MN 

1MN 

BIP 

DMN 

ACL 

ACT 

TMN 

nu 
PHE 

ANT 

IMP 

FLA 

PYR 

BAA 

CHR 

B m J W  
BEP 

BAP 

PER 

I N P  

DBA 

BPE 

LMWs 

HMWs 

DSY- 
39- 
DM 

DSY - 
40- 
DM 

DSY- DSY- 
CHC- 

25- 27- I-DM LOB LOB 

DSY- DSY- DSY- DSY- DSY- 
28- 29- 33- 35- 36- 
LOB LOB LOB LOB LOB 

:Dl05 CD106 CD107 C D l l l  CD112 



DSY- DSY- 
IdPT 37-IT 

ZD121 CD122 
.------ ---- -------. --. 

<3.4 NE <3.4 1 

c18.8 NC ~ 1 8 . 8  I 

c11.3 ND 4 1 . 3  I 

c11.4 NE <11.4 M 

c10.5 ND ~ 1 0 . 5  M 

<5.7 NC <5.7 M 
<5.3 ND <5.3 M 

<7.5 NE <7.5 M 

<3.9 NE c3.9 M 

3 1.7 27.4 

30.0 10.1 J 

120 <18.1 M 
1 24 74.8 

116 83.2 

66.2 56.0 

51.2 37.6 

90.6 58.1 

<7.8 NE 8.2 

32.3 23.1 

16.6 25.6 

10.9 <3.1NI 

<l.O NE <l.O NI 
14.6 26.3 

704 430 

62 38 

390 275 

Chain of 
Custody 
iecord ID 

3SY- DSY- JPC- CHC- 
DSY- 

38- 39- 1 - 1- 
LOB LOB LOB LOB 

31-IT 

DSY- 
35- 
HC 

DSY- 
18-IT 

:Dl23 
.------- --- 
<3.4 NI 

c18.8 NI 

c11.3 NI 

c11.4 NI 

c10.5 NI 

5.4 J 

5.6 

<7.5 NI 

4.7 

9.2 J 

10.7 J 

75.5 

43.5 

43.3 

45.7 

28.0 

40.5 

~ 7 . 8  NI 

20.7 

4.1 

9.2 

<1.0 NI 

12.8 

OGL Lab m 
PAHs 

NAP 

2MN 

IMN 

B P  

DMN 

ACL 

ACT 

TMN 

n u  
PHE 
ANT 

IMP 

n A  

PYR 

BAA 

CHR 

B(BJK)F 
BEP 

BAP 

PER 

INP 

DBA 

BPE 

D A H S  

LMWs 

HMWs 



Chain of 
custody 
l a r d  ID 

OGL 

PAHS 

NAP 

2MN 

1MN 

BIP 

DMN 

ACL 

ACT 

TMN 
n u  
PHE 

ANT 

IMP 

FLA 

PYR 

BAA 

CHR 

B @ J W  
BEP 

BAP 

PER 

INP 

DBA 

BPE 

D A H S  

LMWs 

HMWs 

lb ID - 
units 

- - 

DSY- 
28- 
CN 

CD131 
------ --- 
<3.4 NI 
14.1 J 

12.5 

7.4 J 
~10.5 NI 

3.9 J 
45.7 

<7.5 NI 
37.8 

30.8 

6.0 J 

1210 

24.8 

24.8 

42.9 

32.2 

t12.4 NI 

<7.8 NI 
1.6 J 

2.6 J 

~3.1 NI 
<1.0 NI 
<3.1 NI 

1500 

JPC- CHC- 
I-MF ICN 



List of Organic Contaminants Analyzed in this Investigation 

Abbrev. Com~onent Name rCASl 

Polychlorinated Biphenyls (PCBs) 

CB008: 
CB018: 
CB028: 
(33052: 
CB044: 
CB066: 
CB101: 
CBll8: 
CB 153: 
CB 105: 
CB 138: 
CB 187: 
CB 128: 
CB 180: 
CB 170: 
CB 1%: 
CB206: 
CB209: 
C CBs: 
C PCBs 

2,4'-dichlorobiphenyl 
2,2',5-trichlorobiphenyl 
2,4,4'-trichlorobiphenyl 
2,2',5,5'-tertrachlorobiphenyl 
2,2',3,5-tetrachlorobiphenyl 
2,3',4,4'-tetrachlorobiphenyl 
2,2',4,5,5'-pentachlorobiphenyl 
2,3',4,4',5-pentachlorobiphenyl 
2,2',4,4',5,5'-hexachlorobiphenyl 
2,3,3',4,4'-pentachlorobiphenyl 
2,2',3,4,4',5'-hexachlorobiphenyl 
2,2',3,4',5,5',6-heptachlorobiphenyl 
2,2',3,3',4,4'-hexachlorobiphenyl 
2,2',3,4,4',5,5'-heptachlorobiphenyl 
2,2',3,3',4,4',5-heptachlorobiphenyl 
2,2',3,3',4,4',5,6-octachlorobiphenyl 
2,2',3,3',4,4',5,5',6-nonachlorobiphenyl 
2,2',3,3',4,4',5,5',6,6'-decachlorobiphenyl 
sum of the 18 chlorobiphenyls 
C CBs x 2.0 

Organo-Chlorine Pesticides (OCPs) 

o,pl-DDE: o,p'-(dichlorodipheny 1clichloro)ethene 
p,pl-DDE: p,p' -(dichlorodipheny 1dichloro)ethene 
ALDRIN: aldrin 
HCB : hexachlorobenzene 
MIREX: mirex 

Data Qualifiers for Organic Analytical Data 

J = analyte detected but the measured concentration was below the MDL 
Q = measurements are outside of QA limits as specified in the DQOs 
ND = analyte was not detected; these values are reported as < MDL for 

that analytelmatrix 
I = analytical interference with the analyte 



- 
DSY- 
34 

0-18 

"17 
.------. --- 

0.3 

c0.2 NI 

0.2 

0.9 

1.4 

<0.2 NI 

0.8 

0.9 

0.9 

2.9 

1 .o 
3.5 

4.8 

0.8 

4.9 

1.9 

0.9 

2.5 

1.4 

0.3 

0.5 

1.8 

2.0 

32 

65 

Chain of 
Custody 
tecord ID 
depth cm 

OGL Lab ID 

= - 
DSY- 
28 

0-18 

ISY- 
35 

0-14 

ID18 
------ ---- 
~ 0 . 1  NC 

<0.2 NC 

<0.1 NC 

0.2 

0.5 

~ 0 . 2  ND 

0.4 

0.1 

0.3 

0.5 

0.1 J 

~ 0 . 3  NC 

0.2 

<0.1 NC 

<0.3 NC 

0.1 

~ 0 . 1  NC 

0.3 

0.1 

~ 0 . 2  ND 

0.1 

0.4 

0.4 

3 

7 

DSY- 
37 

0-18 

DSY- 
36 

0-18 

CD12 
-------. --. 

0.6 

~ 0 . 2  N1 

0.5 

1.3 

1.4 

~ 0 . 2  N1 

1.1 

5.4 

0.2 

6.7 

2.6 

6.1 

8.0 

1.4 

9.1 

3.4 

1.9 

3.2 

1.7 

0.4 

0.3 

2.2 

2.4 

57 

113 

- 
units CBslOCR 

8 

HCB 

18 

28 

52 

4LDRIN 

44 

66 
IP'DDE* 

101 

PP'DDE 
118 

153 

105 

138 

187 

128 

180 

170 

MIREX 

195 

206 

209 

CCBs 
CPCBs 

* = pesticide-+ congener 



DSY- 
40 

0-14 

2D24 
,------. --- 

0.1 

<0.2 NI 

0.3 

0.7 

1.5 

<0.2 M 

0.8 

0.7 

1.1 

3.9 

1.1 

4.8 

5.9 

1.5 

7.1 

2.3 

1.4 

3.5 

1.7 

0.2 

0.6 

2.4 

2.8 

42 

84 

DSY- 
41 

0-13 

3D25 
,----- -. --- 

0.2 

<0.2 NI 

0.3 

0.2 

0.7 

<0.2 NI 

0.5 

0.2 

0.4 

0.5 

0.1 

0.4 

0.5 

0.1 

0.6 

0.3 

0.2 

0.3 

0.2 

<0.2 NI 

0.2 

0.7 

0.8 

7 

14 

Chain of 
Cus10dy 
lecord ID 
iepth cm 

OGL Lab ID 

DSY - 
28; 

24-34 

DSY- 
29; 

16-26 

8 

HCB 

18 

28 

52 

iLDRIN 

44 

66 

)P'DDE0 

101 

PP'DDE 

118 

153 

105 

138 

187 

128 

180 

170 

MIREX 

195 

206 

209 

CCBs 

CPCBs 

* = pesticide + congener 
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CBs/OCPs 

8 

HCB 

18 

28 

52 

4LDRIN 

44 

66 

)PIDDE* 

101 

PP' DDE 
118 

153 

105 

138 

187 

1 28 

180 

1 70 

MlREX 

195 

206 

209 

X B s  

IPCBs 

Chain of 
Custody 
Record ID 

OGL Lab ID - 

ISY- DSY- 
29 3 1 

:lean clean 

D97 CD44 

0.4 J 0.9 J 

4 . 8  ND 0.3 J 

0.7 J 1.9 J 

1.1 J 1.8 J 

2.9J 3.1J 

0.9 J ~ 3 . 2  NI 
2.8 J 4.8 J 

4 . 2  NC <7.2 NI 
3.0 J 3.2 

4.4J 4.81 

0.6 J 0.6 J 

1.5J 1.5J 

1.7J 1.7J 

0.4 J 0.5 J 

2.1 1.8 J 

0.7 J 0.7 J 

0.3 J 0.4 J 

1.3 J 0.6 J 

0.6 J 0.3 J 

0.7 J c1.2 NI 
c3.O NC c3.O NI 
2.8 J 2.3 J 

3.4 J 2.3 J 

27 29 

54 59 

DSY- 
Blank 

1 
clean 

EB40 

units - 
ng/L 

ng/L 

ng/L 

ng/L 

ng/L 

ng/L 

ng/L 

ng/L 

ng/L 

ng/L 

ng/L 

ngJL 

ng/L 

ngR. 

ng/L 

ng/L 

ng/L 

ng/L 

ng/L 
nglL 

ng/L 

ng/L 

ng/L 

ng/L 

ng/L 

3SY- 
32 

clean 

0.8 J 

0.3 J 

0.7 J 

1.3 J 

1.4J. 

~ 3 . 2  NI 
0.5 J 

4 . 2  NI 
0.3 J 

4 . 2  NI 
Q.3 NI 
0.1J 

0.2 J 

0.1 J 

0.2 J 

0.1J 

<4.2 NI 
0.1 J 

4 . 7  NI 
c1.2 N[ 
c3.O NI 
0.9 J 

0.8 J 

7 

14 

X Y -  
33 

clean 

:D42 
P - 

1 

C 

- 

L 

ISY- 
36 

:lean 

ID46 

1 

3SY- 
37 

clean 

:D45 

PC- I 
clean 

IDSO 

0.4 J 

0.1 J 

0.1 J 

1.1 J 

2.4 J 

c3.2 NC 
4.3 J 

~ 7 . 2  NC 
3.6 

3.8 J 

1.0 J 

0.7 J 

1.2 J 

0.3 J 

1.1 J 

0.5 J 

0.3 J 

0.i J 

0.6 J 

0.1 J 

1.4 J 

2.8 J 

2.4 J 

24 

48 

* = pestic~de + congener 



u 

TO- 
DM 

ISY- 
24- 
IBM 

ID35 

due mssl 

7.3 

<0.3 Nl 
2.8 J 

5.8 

11.7 

~ 0 . 3  NI 
6.7 

<7.7 NI 

4.2 

27.8 

7.9 

21.0 

91.5 

4.7 J 

60.5 

29.2 

14.4 

11.7 

4.7 

3.5 

<0.8 NI 

3.1 

4.7 

308 

615 

ISY- 
28- 
IBM 

ID53 

1.9 J 

~ 0 . 3  N1 
<6.5 N1 
9.9 

21.9 

<0.3 N1 
5.9 

~ 7 . 7  N1 
5.8 

40.6 

7.3 

26.3 

119 

6.4 J 

83.9 

38.0 

11.6 

16.9 

3.7 

3.7 

3.0 

3.6 

8.3 

401 

802 

DSY- 
35- 
IBM 

Chain of 
Custody 

Record ID 

ISY- 
25- 
IBM 

3D26 

DSY- 
27- 
IBM 

DSY- 
36- 
IBM 

ISY- 
40- 
IBM 

PC-  
1 - 

IBM 

3HC- 
1- 

IBM 

3D52 

DSY- 
29- 
DM 

OGL Lab ID - 
units 'CBslOCPs 

8 

HCB 
18 

28 

52 

ALDRIN 
44 

66 

DP'DDE* 
101 

PP'DDE 

118 

153 

105 
138 

187 

128 

180 

170 

MIREX 
195 

206 

209 

ZCRs 
CPCBs 

* = pesticide + cogener 



XY- 
27- 
LOB 

:Dl04 

ISY- 
29- 
LOB 

)SY- 
33- 
LOB 

XY- 
35- 
LOB 

DSY- 
36- 

LOB 

:Dl 12 
------ --- 

7.3 

1.3 

10.7 

5.4 

7.6 

<0.3 NI 
8.7 
6.8 J 

<0.3 NI 

5.2 

4.9 

13.9 

30.6 

3.8 J 

21.2 

10.2 

2.4 

10.6 

5.1 

0.6 

2.0 

3.6 

3.1 

Chain of 
Custody 
Xecord ID 

OGL Lab ID 3D85 

h e  mssl 
3.0 J 

<0.3 NI 

<6.5 NI 

8.2 

27.2 

c0.3 NI 

16.0 

<7.7 NI 

15.2 

48.8 

14.5 

45.3 

95.9 

10.7 

67.3 

27.2 

11.7 

15.9 

3.5 

3.7 

2.0 

5.7 

4.7 

393 

786 

CBs/OCPs 

8 

HCB 
18 

28 

52 

ALDRIN 
44 
66 

DP'DDE* 
101 

PP'DDE 
118 

153 

105 

138 

187 

1 28 

180 

170 

MIREX 
195 

206 

209 

CCBs 
CPCBs 

* = pesticide + cogener 



ZHC- 
1 - 

LOB 

ZD1M 
,------. --. 

<4.7 Ni 

5.2 

57.8 

20.6 

11.5 

<0.3 N1 

<0.8 N1 

4.6 J 

8.5 

17.8 

7.8 

11.2 

22.1 

5.6 J 

14.9 

31.5 

7.9 

3.9 

4.1 

1.5 

~ 0 . 8  N1 

17.0 

~ 1 . 4  Nl 

230 

46 1 

DSY- 
39- 

LOB 

Chain of 
Custody 

Record ID 

>SY - 
38- 
LOB 

JPC- 
1- 

LOB 

ZD 108 

DSY- 
35- 
HC 

JD 1 34 
,------. --- 

- I 
0.3 I 

<6.5 N1 

1.3 J 

2.8 J 

<0.3 NI 

0.6 J 

6.4 J 

1.1 

5.3 

2.0 

4.0 J 

17.1 

1.9 J 

7.9 

6.7 

1.0 J 

11.3 

4.8 

- I 

1.1 

4.9 

2.5 

-- 

DSY- 
37- 
FT 

DSY- 
38- 
FT 

3 1 2 3  
.- ----- --. 
<4.7 N1 

~ 0 . 3  NI 

1.7 J 

2.5 J 

2.6 J 

<0.3 N1 

0.8 

10.1 

2.1 

12.1 

2.9 

11.2 

56.2 

5.1 J 

39.9 

20.5 

5.1 

26.2 

7.4 

0.2 J 

3.1 

4.2 

5.1 

214 

427 

DSY- 
41- 
FT 

OGL Lab ID 

8 

HCB 
18 

28 

52 

ALDRIN 
44 
66 

DP'DDE* 
101 

PP'DDE 
118 

153 

105 

138 

187 

128 

180 

170 

MIREX 
195 

206 

209 

CCBs 
XPCBs 

* = pesticide + cogener 



DSY- 
26- 
CN 

:Dl30 
.------ --- 

- 1 

1.0 I 

2.3 J 

7.9 

35.9 

0.4 

4.8 

41.6 

3.6 

93.3 

29.1 

117 

293 

30.4 

1 89 

86.0 

24.5 

115 

46.9 

- 1 

4.8 

7.1 

1.9 

DSY- 
36- 
CN 

ZD133 
,------ --- 

- 1 

0.9 I 

0.8 J 

4.9 

34.7 

1 .o 
2.6 

45.1 

1.8 

123 

53.6 

1 34 

43 1 

32.1 

282 

139 

29.9 

188 

83.1 

- I 

8.6 

17.4 

7.9 

1560 ' 

3130 

CHC- 
1 -CN 

CD 128 

Chain of 
Custody 

Record ID 

DSY- 
41- 
HC 

DSY- 
29- 
CN 

JPC- 
I -MF 

:Dl29 
------ --- 

- I 
0.5 I 

2.7 J 

10.8 

21.3 

c0.3 NI 

3.8 

43.0 

5.7 

80.0 

67.4 

90.6 

264 

21.6 

160 

82.2 

19.5 

98.9 

38.0 

- I 

4.5 

5.6 

3.0 

949 

1900 

OGL Lab ID - 
units 'CBspcPs 

8 

HCB 
18 

28 

52 

ALDRIN 
44 
66 

DP'DDE* 
101 

PP'DDE 
118 

153 

105 

138 

187 

128 

180 

170 

MlREX 
195 

206 

209 
ECRs 

ZPCBs 
Vote: For CD128 to CD136: 1) CBOO8/HCB coelute and will be reported as HCB; 2 Mirex & a congener coelute and will not be reported. 

* = pesticide + cogener 



SAMPLE INVENTORY AND DATA ANALYSIS INFORMATION 
OFFSHORE ECOLOGICAL RISK ASSESSMENT FOR THE LOWER EAST PASSAGE STUDY AREA 

DERECKra SHWARD 
' 

NAVAL EDUCATION AND TRAINING CENTER 
NONPORT, RHOOE ISLAND 

ORGANIC CONTAMINANTS 

Sample 
Organic Geochemistry Lab 

Sarrtpimng Date 
Dale Received I D  

09127195 09127195 CD9 

09/27/95 09/27/95 CDlO 

09/27/95 09/27/95 CD16 

Preservabon 
Freezer I Any 

~- 

Preparat~on/Extract~on/Analysis 
XSdd I Sample I Solvent I Column I OCPlPCB I PAH I I 

Matrix 
lem 

10112195 yes 

10112195 yes 

10112195 yes 

10112195 yes 

10112195 y s 

10112195 yes 

10112195 yes 

1  3 DSY-35-IBM 
Tiss./M 
n=25 

14 
Sed. 

DSY-39 
0- 1 8cm 

1 5  
Sed. 

DSY-30 
0-1 8cn 

16 
Sed. 

Dsy-31 
0-18cn 

17  
Sed. 

DSY-35 
0- 1 4cn 



SAMPLE INVENTORY AND DATA ANALYSIS INFORMATION 
OFFSHORE ECOLOGICAL RISK ASSESSMENT FOR M E  LOWER EAST PASSAGE STUDY AREA 

DERECKTCSI SHIPYARD 
NAVAL EDUCATION AND TRAINING CENTER 

NRNPORT, RHODE ISLAND 

Of3GANIC CONTAMINANTS 

sample 
Organ= Geochemistry Lab 

F d  Matr~x Sampltng Date I 
Preparat~onIExtract~on~ 

Sdvenl I Column 

I 

I 

I 

- 

- 

- 
- 

- 

% Sdid 

(Dry Wet 
Wt Rabo) 

49.96% 

Sample 

Dry 
Weight 

7.91 32 

10.1061 

Extract~on 
Date 

1011 3195 

1011 7195 

1011 7195 

I Chromatog 

Date 

1011 7195 

1011 9195 

Analys~s Analysis 
Date Date 

1011 9/95 1011 9/95 

1 0120195 10124195 

10122195 10124195 

1211 4/95 1211 2 /95 

11 11 7/95 1 1 11 6 /95 

1 1 I 1  4/95 1 1109195 

1 111 4/95 1 1 I 1  5195 

Date 

1011 919 

1 012 519 

1012619 

1211 419 

1112019 

1111419 

1111 619 

I D  Date Received I D  
ad' 

1011 1195 1011 2/95 CD 17 '''-34 
0-18cm 
Sed 

1011 1195 1011 2/95 CD 24 DSY-40 
0- 1 4cm 

1011 1195 1011 2195 CD 25 DSY-41 
0-1 3cm 
ad 

1011 1195 1011 2/95 CD69 DSYQ7 
0-17cm 

DSY-Z5clean I Elut. I - 11 01061951 CD43 

DSY-32 clean I Elut. I - 1101061951 CD41 

DSY-38 clean I Elut. I - 1101061951 CD48 

DSY-30 clean I Elut. 11 011 21951 1011 31951 

DSY-34 clean / Elut. 11 011 21951 1011 3/95) 
--- - 

DSY-35 clean Elut. 1011 3/95 1011 3195 

DSY-39 clean Elut. 1011 3/95 1011 3/95 CD49 

clean 

0-14cm 









SAMPLE INVENTORY AND DATA ANALYSIS INFORMATION 
OFFSHORE ECOLOGICAL RISK ASSESSMENT FOR M E  LOWER EAST PASSAGE STUDY AREA 

DERECKTOFI SHWARD 
NAVAL EDUCATION AND TRAINING CENTER 

NEWPORT, RHODE ISLAND 

ORGANIC CONTAMINANTS 

Prese~abon 
Freezer I Any 

Preparat~on/Extract~on/Analys~s 
%Solid I Sample I Solvent I Column I OCPPCB I PAH I I Organic Geochemisby Lat 

Received 

1 1 10 1/95 1 1120195 CD84 

Storage Date Sample 
at (-20'C) Remaini -I- (Dry Wet I Dry I Extraction 1 Chromatog ( Analysts ( Analysis ( Calculatron I 

1 D 

DSY-29-DM 
Tiss.1M 
n=36 

JPC-1 -DM 
Tiss.1M 
n=34 

DSY-31 -PT 
Tiss.1C 
n=14 

DSY-32-PT 
Tiss.1C 

n=8 

DSY-33-PT 
Tlss./C 
n=14 

DSY-34-PT 
Tiss./C 
n=15 

DSY-35-PT 
Tiss.lC 

n=5 

DSY-36-PT 
Tlss.1C 
n=24 

DSY-37-PT 
Tiss.1C 

n=2 
Tiss.1C 

DSY-38-PT 
n=13 

DSY-41 -PT 
Tlss.1C 

n=3 

JPC-1 -PT 
Tiss.lC 
n=12 

JPC-I C)H 
Tiss.1C 

n=8 

Wt. Ratio) Welghl Date Date Date Date Date 

14.30% 2.1 456 12/29/95 01 I03196 01 11 7196 01 109196 01 125196 

13.71% 2.0951 12/27/95 12/29/95 01 I04196 01104196 0111 7196 

111211951 yes 

111211951 yes 

1 1/29/95) yes 

1 1129195/ yes 7 
1 1/29/95 

11/29/95 yes 

1 11291951 yes 

11/29/95 yes * 



SAMPLE INVENTORY AND DATA ANALYSIS INFORMATION 
OFFSHORE ECOLOGICAL RISK ASSESSMENT FOR M E  LOWER EAST PASSAGE STUDY AREA 

DEFECKrOR SHWARD 
NAVAL EDUCATION AND TRAINING CENTER 

NEWPORT, RHOOE ISLAND 

OFIGANIC CONTAMINANTS 

Preparat~on/Extraction/Analys~s 
Solvent I Column I OCPPCB PAH 

Analys~s 
Date 

02120196 

02120196 

02120196 

02120196 

0 1/03/96 

01 124196 

0 1/24/96 

Extract~on Chromatog Analys~s 
Date Date Date 

Calculabon 
Date 

0212 119f 

0212219f 

0212 1196 

0212 1196 

0111 1196 

0113113€ 

0113119E 

V-4 I Sed. 11 1121195~01110196~ CDlOO ~ 0 1 1 1 0 1 9 6 ~  yes 
105-1 15cm 

v -9 

130-1 40cm 
Sed. 11/21/95 01110196 CDlOl 0111 0196 yes 

v -9  
10-20cm 

Sed. 1112119501110196 CD99 01110196 yes 

v -9  
39-45cm 

Sed. 11/21/95 01110196 CD98 01110196 yes 

DSY = Derecktor Shipyard; IBM = Indigenous Blue Mussel; HC = hardshell clam; LOB-MUS = lobster muscle; clean = centrifuged elutriate; 

JPC = Jamestown Potteh Cove; FD = field duplicate;TO-DM = time zero- deployed Blue Mussel; CHC = Castle Hill Cove;PT = clam Pitar; 

QH = Quahogs; CN = Cunner fish; MF = Mummichogs fish; BT = bait; V4,V9 = wbracore samples . I 
I 

Samples received in the Organic Geochemistry Lab are stor d directly at -20°C or held at 0°C for I ss than 24 hours befor homogenizing 

and then b ing stored at -20°C. 

Sed. = surface sediment;FB = f~eld blank;Tiss. = tissue;M = mussel;n = number of organisms;C = clam;L = 1obster;Elut. = elutr1ate;F = f~sh. 

CD = CoddingtonlDerecktor Sh~pyard; SB = solvent blank; EB = elutriate blank. 

I I L = 111 r volume. 



DSY-36; 90-100 ( CD68 . J 1 I 
CHC = Castle Hill Cove I I 

DSY-28; 24-34 
DSY-28; 76-86 
Near DSY-28 

DSY = Derecktor Shipyard I 
JFC = Jarnestown Potter Cove 1 
V4.V9 = Vibracme obtained samples vs. pistnn core 
du = duplicate: FD = field duplicate. 
(B+) = sample + splke. 

Fil : Sample List-3/22/96 Page: 111 

CD143du 
CD61CD139 

Dat : 3/27/96 1 1 :34 AM 

CHC-1-LOB 
DSY-SLOB 
DSY-27-LOB 

CD102 
CDllO 
CD104 





METHOD DETECTION LIPUa: B U R L T I N S  

Tetrabutyltin Tributyltin Dibutyltin Monobutyltin 
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2 b. 
Figure . 

Site 
Concentr ati on (ng/g dry w t. sedi ment) of 
organic contaminants i n surface sedi ments 
(0- 1 8cm) from Derecktor S hi pyard. 



C
on

ce
nt

ra
ti

on
 

D
SY

 -2
9F

D
 

D
SY

 -2
6 

D
SY

 -2
7 

D
SY

-3
8 

D
SY

-3
9 

D
SY

-4
0 

D
SY

-4
1 

JP
C

 



n
 

-. (I
) C,
 

(D
 

h
 
9
 

C
on

ce
nt

ra
ti

on
 

D
SY

-2
5 
- 

D
SY

-2
6 
- 

D
SY

 -2
7 
- 

D
SY

 -2
8 
- 

D
SY

-2
9 
- 

D
SY

 -2
9F

D
 -
 

D
SY

-3
0 
- 

D
SY

-3
1 
- 

D
SY

-3
2 
- 

D
SY

-3
3 
- 

D
SY

 -3
4 
- 

D
SY

-3
5 
- 

D
SY

-3
6 
- 

D
SY

-3
7 
- 

D
SY

-3
8 
- 

D
SY

-3
9 
- 

D
SY

 -4
0 
- 

D
SY

-4
1 
- 

JP
C 
- 

D
SY

 -2
6 

D
SY

 -2
7 

D
SY

 -2
8 

D
SY

 -2
9F

D
 

D
SY

-3
8 

D
SY

 -3
9 

D
SY

-4
0 

ds
y-

41
 

JP
C 



8 18 28 52 44 66 101 118 153 105 138 187 128 180 170 195 206 209 

Site DSY-29FD 

1 Site DSY-31 

8 18 28 52 44 66 101 118 153 105 138 187 128 180 170 195 206 209 

Site DSY-36 

Figure 3. Concentration (ng/g dry w t. sediment) of PCB 
congeners i n surf ace sedi ments(0- 18cm) from 
Derecktor Shi pyard. 
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Site DSY-31 

Figure 4. Concentration (ng/g dry wt.  sediment) of PAH 
components i n surf ace sedi ments(0- 1 8cm) from 
Derecktor Shipyard. 



Concentration 
( n m  

TBT 

Figure 5. Concentrati on (ng/g dry w t. sedi ment) of 
organic contami nants i n Site DSY- 28 sediment 
core from Derecktor Shipyard. 



Concentration 

Figure 6. Concentration (ng/g dry wt. sedi ment) of 
organic contami nants in Site DSY- 29 sediment 
core from Derecktor Shipyard. 



Concentration 
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(0- 18) TBT 
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(90- 100) 
d 

0 1000 2000 3000 4000 5000 6000 
( n m  

Figure 7. Concentration (ng/g dry w t. sedi ment) of 
organic contami nants i n Site DSY- 36 sedi ment 
core from Derecktor Shi pyard. 



C PCBs 

C PAHs 

Site 
Fi gurl 8. Concentrati on (ng/L el utri ate) of organic 

contaminants i n el utri ate samples from 
Derecktor Shipyard. 



TBT 

Fi gure 

Site 
Concentration (ng/L el utri ate) of organic 
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Figure 9. Concentration (ng/g dry w t .  tissue) of organic 

contami nants i n i ndi genous and deployed blue 
mussels from Derecktor Shipyard. 
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Figure 10. Concentration (ng/g dry wt .  tissue) of organic 

contaminants i n Pi tar and clams from Derecktor 
Shipyard. (P=Pitar; H=hardshell clam; Q= Quahog.) 
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Figure 1 1. Concentration (ng/g dry w t. tissue) of organic 
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Figure 12. Concentration (ng/g dry wt.  tissue) of organic 

contami nants in lobster muscle tissue from 
Derecktor Shipyard. 
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