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EXECUTIVE SUMMARY

This Baseline Interim Offshore Monitoring Report for Operable Unit 4 (OU4) at Portsmouth Naval

Shipyard (PNS) in Kittery, Maine was prepared for the U. S. Department of the Navy, Engineering Field

Activity North East (EFANE) by Tetra Tech NUS, Inc. (TtNUS) under the Comprehensive Long-Term

Environmental Action Navy (CLEAN), Contract No. N62467-94-D-0888, Contract Task Order (CTO) 815.

The Baseline Report was prepared in accordance with the Interim Offshore Monitoring Plan for Operable

Unit 4 (TtNUS, October 1999).

OU4 includes the areas offshore of PNS that were potentially affected by PNS onshore Installation

Restoration Program (IRP) sites.  OU4 is divided into six areas of concern (AOCs) based on the

nearshore habitats adjacent to PNS; Clark Cove AOC, Sullivan Point AOC, DRMO Storage Yard AOC,

Dry Docks AOC, Back Channel AOC, and Jamaica Cove AOC.  Two onshore IRP sites, near the Dry

Docks AOC, were considered sites (Sites 5 and 26) that had offshore impacts and no onshore impacts.

Therefore, these two sites were included only as part of OU4.  Operations at Site 5, Industrial Waste

Outfalls, were discontinued in 1975.  Operations for Site 26, Portable Oil/Water Tanks, have been

modified so that the tanks only handle petroleum related waste and so that the tanks no longer are

impacting the offshore.  A decision document for Site 26 was signed in August 2001 indicating that no

further action under the Comprehensive Environmental Response, Compensation, and Liability Act

(CERCLA, commonly referred to as Superfund) is necessary and therefore, Site 26 is no longer an IRP

site (and no longer included in OU4) (Navy, August 2001).  Previous releases from Sites 5 and 26 to the

offshore area are being addressed as part of OU4.

In May 1999 an Interim Record of Decision (ROD) for OU4 (Navy, May 1999) was signed requiring the

Navy to conduct monitoring in the offshore area of PNS in the interim period before a final remedy is

selected and implemented for OU4.  The Navy determined that interim monitoring was warranted for OU4

to provide current data on the offshore areas to determine whether onshore remedial actions, natural

process, and/or other sources have affected the chemical concentrations in OU4.  At the time a final

remedial action for OU4 is implemented, interim monitoring will be discontinued.  However, the interim

monitoring program was developed to provide a basis for any monitoring program that may be required

as part of the final action for OU4.

The Interim Offshore Monitoring Plan (TtNUS, October 1999) was prepared as required by the Interim

ROD to present the monitoring program that would be conducted as the interim action.  In accordance

with this monitoring plan, sampling is being conducted at 14 monitoring stations around PNS and four

reference stations in the Great Bay Estuary.  Samples are collected of the surficial sediment (0 to 10 cm)

to determine whether interim remedial action objectives (RAOs) are being met and of the mussel and
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juvenile lobster tissue to determine the comparability between sediment and biota concentrations.  The

first four rounds of sampling (first two years of monitoring) are the baseline rounds and data for these

rounds were used for this baseline report.  The four rounds of sampling were conducted between

September 1999 and May 2001 as follows: Round 1 in early September 1999, Round 2 in early

May 2000, Round 3 in late August 2000, and Round 4 in early May 2001.  A data package for each round

was prepared and includes a summary of sampling activities, the analytical data, and field notes for the

round (TtNUS, February 2000, October 2000, January 2001, and September 2001).

The main objective of this baseline report, as required by the Interim Offshore Monitoring Plan, is to

recommend the appropriate season for future monitoring rounds.  The report also provides a comparison

of chemical concentrations in the sediment to the interim remediation goals (IRGs), evaluation of the need

for continued juvenile lobster sampling, and risk evaluation of dioxin data.  Several additional evaluations

are also included in this report.  Biota sediment accumulation factors (BSAFs) for organic chemicals and

biota accumulation factors (BAFs) for inorganic chemicals were calculated for mussels and juvenile

lobsters.  Chemical concentrations in the sediment and mussels from the monitoring stations were

compared to historical concentrations.  Chemical concentrations in sediment were compared between

habitat types (saltmarsh versus eelgrass beds) and areas (intertidal versus subtidal) at the monitoring

stations and reference stations.  The coefficients of variation (CVs) of the sediment concentrations at

each of the AOCs were calculated for comparison to historic values.  Finally, an outlier analysis was

conducted to determine if any data should be removed from the reference data set, and a statistical

comparison was made between the monitoring station data and the reference station data to determine if

chemical concentrations were statistically elevated at the monitoring stations.

The first four rounds of data were evaluated to determine the appropriate season for subsequent

monitoring rounds.  No significant seasonal differences were identified based on the data collected during

the spring (Rounds 2 and 4) or late summer  (Rounds 1 and 3) rounds that would change the outcome of

the other data evaluations completed in this report.  Samples for round 5 (Year 3) were collected in the

late summer time-frame because the outcome of the evaluation of seasonal differences was not known at

that time.  Based on the overall seasonal evaluation, the Navy recommends continuing to collect future

rounds of samples in the late summer. 

The ecologically-based IRGs are the sediment chemical concentrations that will be used (as part of the

5-year review) to determine whether the interim RAOs are being met.  Using the methodology provided in

the Interim Offshore Monitoring Plan, IRGs for OU4 were developed for the chemicals that are potentially

causing the most offshore impact [copper, nickel, acenaphthylene, anthracene, fluorene, and high

molecular weight polycyclic aromatic hydrocarbons (HMW PAHs)].  Sediment concentrations were

compared to the IRGs to provide a preliminary indication of monitoring stations showing potential offshore
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impacts.  Chemical concentration trends from Rounds 1 through 6 in comparison to the IRGs will be used

as part of the 5-year review to determine potential offshore adverse impacts (i.e., whether the interim

RAOs are being met); however, based on comparison of the first four rounds of data to the IRGs the

following were noted:

• PAH concentrations exceeded IRGs at monitoring station M01.  This station is located near the

Gate 1 bridge, offshore of Site 34, Former Oil Gasification Plant.  Investigation of Site 34 should

consider whether PAHs are present at the site that may be migrating to the offshore area.

• Metal (particularly copper) concentrations exceeded IRGs at monitoring stations M03 and M04.

These stations are located offshore of Site 32, Topeka Pier Site, where foundry slag with high

concentrations of copper was found in the intertidal area.  The current investigation of Site 32 will

consider potential sources onshore and in the intertidal area for the metals.

• The metals concentrations at monitoring station M11 exceed IRGs.  Monitoring station M11 is located

offshore of the DRMO, where erosion of metals contaminated soil at the DRMO (Site 6) was identified

in 1999 and emergency remedial activities were conducted to prevent further erosion of

contaminants. 

• PAH concentrations at monitoring stations M12 and M13 exceed IRGs.  These monitoring stations

are within in the Dry Dock AOC.  This AOC is located in the main channel of the Piscataqua River

and includes the dry docks (location of M13) and the offshore of the dry docks (location of M12).  The

elevated levels of PAHs at these locations may be caused by a combination of sources that may or

may not be related to PNS including; potential migration or transport from IR sites, discharges from

barges/boats, storm water outfalls located in the vicinity of the shipyard, and dock-side activities, to

name a few.

An evaluation of juvenile lobster data was completed per the Interim Offshore Monitoring Plan to

determine if juvenile lobsters should be collected as part of future monitoring rounds.  Continued sampling

of juvenile lobsters is not warranted for OU4 for several reasons discussed below.  Most of the chemicals

in the juvenile lobsters at the majority of the monitoring stations were detected at similar levels to those

found at reference stations.  This indicates that the juvenile lobsters were not assimilating chemicals

associated with PNS to any large degree, except in a limited instances.  Also, continued monitoring of

juvenile lobsters is not expected to improve the low correlation between sediment concentrations and

juvenile lobster concentrations observed based on the Rounds 1 through 4 data.  Therefore, monitoring of

chemical concentrations in juvenile lobsters is not providing the Navy with any additional information that

is not already being obtained by collecting sediment and mussel samples.
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Dioxin risks were also evaluated for the monitoring stations selected for dioxin analysis.  Monitoring

stations (M07 through M12) potentially impacted by IRP Sites 8 and 29 were selected for dioxin analysis

because these sites were identified in the Interim Offshore Monitoring Plan as sites where dioxin may be

a potential chemical of concern.  Site 29 is where an incinerator site was located and ash from Site 29

was reportedly disposed at Site 8.  The risk evaluation of the offshore dioxin data included comparison of

the dioxin data to human health and ecological risk-based screening levels.  The dioxin concentrations in

sediment, mussel, and juvenile lobster collected from the monitoring stations do not appear to be at levels

that would result in unacceptable risks to human or ecological receptors.  It is recommended that an

evaluation for discontinuing dioxin analysis, as part of the interim offshore monitoring program, be

completed as part of the 5-Year Review Report.

BSAFs and BAFs were calculated for mussels using data from all four rounds of the interim offshore

monitoring program.  The mean BSAFs for mussels at the monitoring stations were 0.07 for PAHs, 1.18

for dioxins, 1.26 for PCBs, and 3.9 for pesticides.  The BAFs for mussels at the monitoring stations were

less than 1.0 for all the inorganic chemicals except cadmium, mercury, and silver.  These values were

similar to those found in the literature for mussels and other bottom dwelling aquatic organisms.

Sediment and mussel samples were collected by the Navy in 1991 and 1993 to support the Estuarine

Ecological Risk Assessment (EERA) report (NCCOSC, 2000).  The Navy also collected sediment

samples in 1996 and 1997 (TtNUS, August 2000) as part of a sediment/seep evaluation.  Many of the

samples collected as part of the interim offshore monitoring program were collected near these historic

samples.  Therefore, an evaluation was conducted to identify any gross differences among the chemical

concentrations between the current sampling program and historical data.  The overall conclusion of the

evaluation was that the chemical concentrations in the sediment and mussel samples were similar

between the sampling events, with some exceptions.  

The comparison of chemical concentrations in the sediment between different habitats (i.e., saltmarsh

and eelgrass bed) and different areas (i.e., subtidal versus intertidal) was conducted to determine if there

were any differences in chemical concentrations between the habitats or areas.  Several observations

were made from the data.  The intertidal areas at the monitoring stations appeared to be more

contaminated than the subtidal areas, which may be occurring because the intertidal areas are closer to

onshore source areas.  The sediment concentrations in the eelgrass beds were greater than the

concentrations in the saltmarshes and may be caused by the locations of the saltmarshes (at stations

with low overall chemical concentrations).  Finally, the saltmarsh samples had lower chemical

concentrations than the intertidal area as a whole, whereas the eelgrass samples had similar chemical

concentrations to the subtidal area as a whole.  Comparisons of the habitat data sets will be performed as
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part of the 5-year review to determine whether the results are statistically different among the habitats

since some differences in mean concentrations and standard deviations were identified.  If such

differences are found, the impact on the interim monitoring program (e.g., use of weighting of habitat

coverage in calculating the station averages) may be evaluated as part of the 5-year review report.

The CV is a measure of how much the analytical results vary in the data set.  The CV results from the

historic samples were used to determine how many sediment samples would need to be collected at each

monitoring station.  For the Rounds 1 through 4 data, most of the average CVs for each of the parameter

groups for each of the AOCs were similar to the CVs from the historic data.  The CVs were higher for all

parameter groups in the Back Channel and for the pesticide/PCB parameter group at all the AOCs.  Most

of the average CVs for the PAHs and inorganic chemicals were similar to the historic CVs.  Dioxins were

not analyzed in the historic samples; however, their CVs were similar to those for pesticides/PCBs.

Although the average CVs for the pesticides/PCBs and dioxins were higher than the 0.5 value that was

used to determine the number of locations per monitoring station, PCBs were not limiting COCs and

pesticides and dioxins are not considered to be COCs for OU4.  Rounds 5 and 6 samples need to be

evaluated to determine if additional samples should be collected at select monitoring stations.  

An analysis was conducted to determine if there were any outliers that would warrant removal of data

from the reference station data set.  This evaluation was only conducted for chemicals with IRGs.  An

analysis also was conducted to determine if the total organic carbon (TOC) and grain size for each AOC

were similar.  As was discussed in the Draft Interim Offshore Monitoring Report for OU 4 (TtNUS,

December 2001) one mussel sample (OU4-MU-R02-400A) from one of the four reference stations had

elevated levels of PAHs in the third sampling round.  These levels were identified as statistical outliers in

that report.  It was determined through chemical reanalysis of the sample by the laboratory that the

mussel tissue from monitoring station M13 was likely used for the analysis of the reference mussel.  See

attachment to the April 2, 2002 conference call minutes in Appendix L.  Based on the April 2, 2002

conference call, the Navy, regulators, and SAPL agreed that sample OU4-MU-R02-400A should be

removed from the data set, but not replaced with the reanalysis results since the sample was past the

analytical hold time.  Therefore, this sample was removed from all of the data tables, figures, and

evaluations in this report.  Other chemicals identified as statistical outliers in the sediment and mussels

data sets were not detected at levels that warrant removal of the samples or parameters from the data

set.  No chemicals were identified as statistical outliers in the juvenile lobster data set.  TOC levels and

grain size distributions were similar between AOCs, thus different IRGs do not need to be calculated on

an individual AOC basis. 

Finally, a statistical evaluation of the chemical concentrations in the sediment, mussel, and juvenile

lobster samples was conducted to determine if the chemical concentrations in the samples from the
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monitoring stations were elevated when compared to the samples from the reference stations.  This

evaluation was only conducted for chemicals with IRGs.  The evaluation of the combined monitoring

station data set showed that overall levels of copper, nickel, acenaphthylene, anthracene, fluorene, and

HMW PAHs in sediment were elevated in the monitoring stations versus the reference stations.  However,

only the overall levels of copper and nickel in mussels, and no chemicals in juvenile lobsters were

elevated in the monitoring stations versus the reference stations.  

An evaluation of each monitoring station was then conducted to determine which monitoring stations had

elevated levels of chemicals.  At least three chemicals were statistically elevated in the sediment of each

monitoring station compared to the reference stations.  For mussels, the elevations were much more

sporadic.  No chemicals were elevated in the juvenile lobsters.  In summary, the results of the evaluation

indicate that monitoring of chemical concentrations in sediment as the primary indicator of contamination

is appropriate.  The chemical concentrations in sediment were more often elevated in the monitoring

stations versus the reference stations, compared to chemical concentrations in mussels or juvenile

lobsters.  Therefore, it is important to monitor the sediments to determine if the levels of chemicals in the

sediment are causing an unacceptable risk.  The evaluation also showed that monitoring the chemicals in

mussels as a secondary indicator provides valuable information on the bioavailability of the chemicals.

The evaluation indicated that the monitoring juvenile lobsters as a third indicator is not providing useful

information for monitoring purposes.  None of the chemicals that were evaluated were detected at

statistically elevated concentrations in the juvenile lobsters at the monitoring stations. 

Appendix L contains the response to comments and conference call minutes for the comment resolution.

In summary, the major decisions that were agreed to by the Navy, regulators, and SAPL are as follows:

• Sediment samples in future rounds will not be analyzed for acid volatile sulfides (AVS) or

simultaneously extracted metals (SEM).

• The juvenile lobster sampling will be discontinued in future rounds.

• Sampling will be conducted in late summer in future rounds.
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1.0  INTRODUCTION

This Baseline Interim Offshore Monitoring Report for Operable Unit 4 (OU4) at Portsmouth Naval

Shipyard (PNS) in Kittery, Maine was prepared for the U.S. Department of Navy (Navy), Engineering Field

Activity North East (EFANE) by Tetra Tech NUS, Inc. (TtNUS) under the Comprehensive Long-Term

Environmental Action Navy (CLEAN), Contract Number N62467-94-D-0888, Contract Task Order (CTO)

815.  The baseline report was prepared in accordance with the Interim Offshore Monitoring Plan for

Operable Unit 4 (TtNUS, October 1999).

This section provides background information on PNS, OU4, and the interim offshore monitoring program

for OU4.  The objectives and scope of the report and report organization are also provided.

1.1 BACKGROUND INFORMATION

The facility description and history, OU4 description and history, and summary of the interim offshore

monitoring program are provided in this section.

1.1.1 Facility Description and History

PNS is located on an island in the Piscataqua River, referred to on National Oceanic and Atmospheric

Administration (NOAA) nautical charts as Seavey Island, with the eastern tip given the name Jamaica

Island.  Attached by a rock causeway is Clark’s Island, which is not industrialized.  The Piscataqua River

is a tidal estuary that forms the southern boundary between Maine and New Hampshire.  PNS is located

at the mouth of the Great Bay Estuary (commonly referred to as Portsmouth Harbor).  The locations of the

Great Bay Estuary and PNS are shown on Figure 1-1.

PNS is engaged in the conversion, overhaul, and repair of submarines for the Navy.  The long history of

shipbuilding in Portsmouth Harbor dates back to 1690, when the first warship launched in North America,

the Falkland, was built.  PNS was first established as a government facility in 1800, and it served as a

repair and building facility for ships during the Civil War.  The first government-built submarine was

designed and constructed at PNS during World War I.  A large number of submarines have been

designed, constructed, and repaired at this facility from 1917 to the present.  PNS continues to service

submarines as its primary military focus.

1.1.2 OU4 Description and History

OU4 is divided into six areas of concern (AOCs).  These areas were identified in the Estuarine Ecological

Risk Assessment (EERA) Report (NCCOSC, 2000) as nearshore habitats adjacent to PNS that may have
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been affected by onshore Installation Restoration Program (IRP) sites.  A conceptual model developed as

part of the risk assessment was used to identify the AOCs.  These areas are referred to as Clark Cove

AOC, Sullivan Point AOC, DRMO Storage Yard AOC, Dry Docks AOC, Back Channel AOC, and Jamaica

Cove AOC.  The AOC and IRP site locations are shown on Figure 1-2.  Table 1-1 provides a brief

description of the IRP sites and the associated OU designation.

Two IRP sites, Site 5, Industrial Waste Outfalls, and Site 26, Portable Oil/Water Tanks, were considered

sites that had offshore impacts and no onshore impacts.  Therefore, these two sites were included only as

part of OU4.  Both sites are located within the Dry Docks AOC and any impacts that Sites 5 and 26 may

have had on the offshore will be addressed as part of the Dry Dock AOC.  Site 5 consisted of numerous

discharge points along the Piscataqua River at the western end of PNS in the dry dock area.  The outfalls

were used to discharge liquid industrial wastes before the Industrial Waste Treatment Plan was

constructed.  The outfalls are believed to have operated from 1945 to 1975.  The wastewaters may have

contained heavy metals (mercury, lead, cadmium, chromium, copper, and zinc), oils and grease, and

polychlorinated biphenyls (PCBs).  In 1978, dredging was conducted offshore in the vicinity of the outfalls

(in the berth areas by the dry docks) and maintenance dredging is conducted periodically in the berth

areas.  

Site 26 only consists of portable oil/water tanks.  Currently, the tanks are used for petroleum waste

storage before the petroleum waste is disposed at a facility off the shipyard (in accordance with the

appropriate waste management and disposal regulations).  Before 1980, acidic and alkaline cleaning

solutions may have been included in the tanks.  Before 1991, there were numerous spills during filling of

the tanks that reportedly went into the adjacent the Piscataqua River near the dry docks.  However,

because of modifications in tank-filling operations and equipment improvement, only two spill incidences

for Site 26 have occurred since 1991, neither of which reportedly entered the adjacent surface water.  In

August 2001, a decision document was signed indicating that no further action under the Comprehensive

Environmental Response, Compensation, and Liability Act (CERCLA) of 1980 is necessary for Site 26

therefore, Site 26 is no longer included in OU4.  However, previous releases from Site 26 to the offshore

area are being addressed as part of OU4 (Navy, August 2001).  

The offshore AOCs at PNS include pelagic, channel bottom/subtidal, eelgrass, intertidal mudflat, rocky

intertidal, and salt marsh habitats.  The pelagic habitat around PNS is the open water of the Piscataqua

River, which includes the back channel of the river, Jamaica Cove, and Clark Cove.  The channel

bottom/subtidal habitat is the bottom of the pelagic area and includes hard-bottom areas and fine-grained

depositional areas.  The hard-bottom areas occur in regions experiencing tidal scouring and active

erosion such as by the areas of the shipyard in the main flow of the Piscataqua River.  The fine-grained

depositional areas occur outside the main flow of the Piscataqua River, along the Back Channel, Jamaica
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Cove, and Clark Cove.  Eelgrass areas (characterized by the presence of the rooted marine angiosperm

Zostera marina) occur in subtidal areas by Jamaica Cove, Clark Cove, Sullivan Point, the Dry Docks, and

in the Back Channel.  Intertidal mudflats are generally muddy-sand or sandy-mud areas fringing the

shoreline along the Back Channel, off Jamaica Island (in Jamaica Cove), and around Clark’s Island.  The

rocky intertidal habitat occurs in many locations along Seavey and Jamaica Islands where the shoreline is

exposed to river currents and there are no appreciable fine-grained sediment accumulations (such as

offshore of the DRMO, Site 6).  Salt marsh habitats have been identified inside Clark Cove, by Clark’s

Island, and in the Back Channel (including Jamaica Cove).

The Navy determined that interim monitoring was warranted for OU4 to provide current data on the

offshore areas to determine whether onshore remedial actions, natural processes, and/or other sources

have affected the chemical concentrations in OU4.  Therefore, an Interim Record of Decision (ROD) for

OU4 was signed in May 1999 that requires the Navy to conduct interim offshore monitoring for OU4.

1.1.3 Summary of the Interim Offshore Monitoring Program

The Interim Offshore Monitoring Plan (TtNUS, October 1999) was prepared as required by the Interim

ROD for OU4 (Navy, May 1999) to support the interim action for OU4.  The monitoring program is

designed to provide offshore monitoring in the interim period before completion of the offshore feasibility

study (FS) and selection and implementation of the final remedy for OU4 when the final remedial action

for OU4 is implemented, interim monitoring will be discontinued.  The interim monitoring program was

developed to provide a basis for any monitoring program that may be required as part of the final action

for OU4.

The offshore monitoring provides information on the condition of the offshore areas of concern before the

final remedy.  The monitoring program provides data to determine whether the interim remedial action

objectives (RAOs) for OU4 are being met.  The interim RAOs (listed in the Interim ROD) provide for the

protection of ecological offshore communities by identification of exposure to chemicals of concern

(COCs) at concentrations greater than acceptable levels.  

The Interim Offshore Monitoring Plan provides the methodology for development of the acceptable levels

(referred to as interim remediation goals or IRGs).  Preliminary remediation goals (PRGs) have been

developed for OU4 (TtNUS, November 2001).  The PRGs that were identified as COCs for OU4 are used

as the IRGs in this report.  Only sediment based ecological PRGs were developed for OU4.  Section 5 of

this baseline report presents the PRGs that were developed.

The Interim Offshore Monitoring Plan for OU4 provides background information on PNS, OU4, and the

offshore area (including information on previous investigations and studies for OU4); the sampling and
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analysis plan for the collection of data for the interim offshore monitoring program and the approach for

interpreting and reporting the data; and the project organization and responsibilities, the field sampling

plan, the laboratory sample analysis plan, the quality assurance/quality control (QA/QC) plan, and the

information management plan.  

The interim offshore monitoring program includes the following sampling and analysis activities:

• Sampling and analysis of surficial sediment (0 to 10 cm) as the primary measure of exposure to

determine whether interim RAOs are being met.

• Sampling and analysis of mussel and juvenile lobster tissue as a secondary measure to confirm the

comparability between sediment and biota concentrations.

Sampling is being conducted at 14 monitoring stations located around PNS and at four reference stations

in the Great Bay Estuary.  Figures 1-3 and 1-4 show the locations of the monitoring stations and

reference stations, respectively.  The interim offshore monitoring program includes 2-year baseline

monitoring, biennial monitoring, and 5-year review monitoring.  Baseline monitoring (Years 1 and 2),

biennial monitoring prior to the first 5-year review (Year 3), and 5-year review monitoring (Years 4, 9, 14,

etc.) for all stations and biennial monitoring after the first 5-year review (Years 6 and 8, Years 11 and 13,

etc.) at select stations are included as part of the interim monitoring program.  The Interim Offshore

Monitoring Plan specifies that Baseline and 5-year Interim Monitoring Reports will be prepared.  The

subject document is being prepared as required by the monitoring plan as discussed in Section 1.2

below.

1.2 OBJECTIVES AND SCOPE OF BASELINE REPORT

This Baseline Interim Offshore Monitoring Report was prepared as required by the Interim Offshore

Monitoring Plan (TtNUS, October 1999) to provide the results of the evaluation of the four baseline interim

monitoring rounds (Rounds 1 through 4).  Round 1 was conducted in early September 1999 (TtNUS,

February 2000), Round 2 was conducted in early May 2000 (TtNUS, October 2000), Round 3 was

conducted in late August 2000 (TtNUS, January 2001), and Round 4 was conducted in early May 2001

(TtNUS, September 2001).

The main objective of the evaluation of the baseline data is to provide the Navy’s recommendation for the

appropriate sampling season for future monitoring rounds.  In addition, this report provides the

comparison to IRGs, evaluation of the need for continued juvenile lobster sampling, risk evaluation of the

dioxin data, and the results of other evaluations conducted with the data.  The report also provides a

summary of the sampling activities and analytical methods used for the baseline rounds.  
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1.3 REPORT ORGANIZATION

The baseline report is divided into eight sections.  This section provides the introduction.  Section 2.0

summarizes the sampling program for the baseline rounds and deviations from the Interim Offshore

Monitoring Plan.  Section 3.0 summarizes the analytical methods that were used, provides a comparison

of the actual analytical methods to the planned methods (including detection limits), identifies outstanding

analysis problems, and discusses the statistical treatment of the data.  Section 4.0 provides the

discussion of the various data analyses including descriptive statistics, accumulation factor calculation,

comparison of baseline data to historical data, comparison of data from different habitats, and evaluation

of the coefficient of variation.  Section 5.0 provides a comparison of the baseline data to the IRGs and

includes an outlier analysis, some descriptive statistics, and comparison to reference stations.  Section

6.0 provides the evaluation and recommendation for sampling season for future rounds.  Section 7.0

provides the evaluation and recommendation for discontinuing juvenile lobster sampling.  Section 8.0

provides the risk evaluation of the dioxin data.

The report is supported by several appendices.  Reports providing the data quality assessment (DQA)

evaluation for each of the baseline rounds are provided in Appendix A.  Supporting data tables and

calculations for the evaluation of the baseline round data are provided in Appendix B through K.

Response to comments and conference call minutes are provided in Appendix L.
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2.0  SAMPLING INVESTIGATION

Samples were collected twice a year during the first four rounds of the interim offshore monitoring

program.  Two sets of samples were collected in early May (Rounds 2 and 4) and two rounds were

collected in late August-early September (Rounds 1 and 3).  The specific sampling times were selected

based on the lowest tide for the month as follows:

• Round 1 - September 7 through 11, 1999

• Round 2 - May 2 through 7 and May 23, 2000

• Round 3 - August 27 through 30, 2000

• Round 4 - May 5 through 9, 2001

The University of Rhode Island (URI) conducted the sampling under the direction and supervision of TtNUS.

The laboratory analysis is discussed in Section 3.0 of this report.

2.1 STATION DESCRIPTIONS

As presented in Section 1.0 of this report, 14 monitoring stations (M01 through M14) are adjacent to PNS

and four reference stations (R01 through R04) are in the Piscataqua River.  Figures 1-3 and 1-4 present

the overall layout of the monitoring and reference stations, respectively, and Figures 2-1 through 2-10 are

blow-ups of each of the stations.  Table 3-3 in the Interim Offshore Monitoring Plan (TtNUS,

October 1999) presents the rationale for the location of each station.  

Three sediment samples (with the exception of M11), one to three mussel samples, and one juvenile

lobster sample were collected at each monitoring station.  Four sediment samples, two mussel samples,

and one juvenile lobster sample were collected at each reference station.  For this report, the dash and

number after the monitoring station designates the sample location for that station.  For example, M01-3

is location 3 at monitoring station M01.  The full sample nomenclature was described in the Interim

Offshore Monitoring Plan (TtNUS, October 1999).  Table 2-1 lists the media (i.e., sediment, mussel, and

juvenile lobster) that were collected at each location and the habitats (i.e., eelgrass bed, mussel bed, or

salt marsh) and areas (i.e., subtidal or intertidal) of each location.  

The station and sample descriptions were presented in Table 2-2 in the Rounds 1 through 4 data

packages (TtNUS, February 2000, October 2000, January 2001, and September 2001).  The information

from Table 2-2 in each data package is combined for this baseline report and is included as Table 2-2 in

this report for ease of review.
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2.2 SAMPLING PROCEDURES

The proposed sampling procedures are presented in the Interim Offshore Monitoring Plan for Operable

Unit 4 (TtNUS, October 1999).  The sample identification system, decontamination procedures, and other

sampling procedures were conducted as proposed in the Interim Offshore Monitoring Plan for Operable

Unit 4 (TtNUS, October 1999) and are not repeated in this report. 

During Round 2, permanent station markers were placed at most of the intertidal stations to make it

easier to collect the samples at the same location in each round.  A Global Positioning System (GPS) was

used to return to each subtidal station in each round.  Table 2-3 presents the coordinates for the sampling

locations.

The following sections detail the specific procedures that were used to collect the sediment, mussel, and

juvenile lobster samples.  

2.2.1 Sediment Sample Collection

Surficial sediment samples were collected at all monitoring stations and reference stations where

sediment was present.  During all the sampling rounds, three sediment samples were collected from each

monitoring station for chemical [including simultaneously extracted metals (SEM) and acid volatile sulfides

(AVS)], total organic carbon (TOC), and grain-size analyses except for monitoring station M11 (see

Section 2.3).  Additional volumes of sediment from select sample locations were collected during Round 2

for sediment toxicity testing and for porewater extraction, analyses, and toxicity testing (see Round 2 data

package for sampling procedures for PRG data needs, TtNUS, October 2000).  These additional data

collected during the first late winter round were used to develop PRGs (TtNUS, November 2001).

Subtidal sediment samples were collected from the surface (0 to 2 cm for AVS only; 0 to 10 cm for all

other analyses including AVS and SEM) of the seafloor using a Smith-MacIntyre grab sampler or Eckman

grab sampler.  Both samplers were opened from the top to gain access to the top of the sample.  A

minimum of three grabs were collected from each sample location, although sometimes more grabs were

necessary because of refusal.

As each grab sample was retrieved, the water from the sampler was slowly decanted (or suctioned off)

immediately before the sediment sample was collected.  Equal portions of sediment (0 to 2 cm) were

removed from each grab using a clean Teflon-coated titanium scoop and placed directly into the sample

bottle for AVS analysis (total of 60 grams required).  The sample bottle was filled to the top to have

minimum air-space.  The remaining portion from each grab (from 0 to 10 cm) was removed from the

sampler and placed in a chemically cleaned, stainless-steel mixing bowl to form a single composite
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sample for each sampling location.  For sample locations that could be accessed by foot, the sample was

collected using a stainless-steel or titanium scoop or spatula and treated as above.  

For each sampling location, when a sufficient volume of sediment was collected in the bowl, it was mixed

until homogenous and then apportioned to appropriate sample containers for shipment to the

laboratory(s).  Excess water in the sample jars was decanted after the sample was placed in the jar. 

Before each sample was collected, a clean, clear tube (with no caps on either end) was pushed at least

10 cm into the sediment.  A stopper was placed in the exposed end of the tube and the tube was

removed from the sediment.  The tube was visually inspected to determine the approximate depth where

the sediment changed color (usually from brown to black).  The depth where the sediment changes color

is termed the "redox discontinuity" because it gives an indication of where the sediment probably

becomes reduced (i.e., less oxygenated).  The redox discontinuity for each sediment sample is provided

in Table 6-3 of this report.  

2.2.2 Mussel Sample Collection

Mussel samples were collected at all the monitoring station locations where mussels were present and at

two of the four locations at each reference station.  The mussels were collected as close as possible to

the location of the sediment samples collected for chemical analysis.  At all stations (except M09-1,

location 1), they were collected within a 10-meter radius of the sediment sample.  At M09-1 some of the

mussels were collected slightly farther than 10 meters because only a few mussels were available at this

location.  Mussel samples were collected primarily by hand or with bivalve rakes.  Some mussels were

collected incidentally in the sediment grab. 

Approximately 50 mussels were collected at each location, when available and composited into one

sample.  Most of the mussels collected were between 5 and 6 cm in length, as proposed in the Interim

Offshore Monitoring Plan (TtNUS, October 1999).  As indicated in the DQA reports in Appendix A, the

mussels collected from some of the subtidal stations were larger than 5 to 6 cm because only larger

mussels were available.  The mussels were not composited between the locations; each location was

analyzed as a separate sample.

All mussels selected for analysis were cleaned with a brush and seawater to remove sediment and other

material on the shell (if necessary), and a representative portion (at least 25 percent) of the mussels were

measured (length only).  The mussels were placed into one plastic bag per composite sample.  Mussel

samples were shipped overnight to the analytical laboratory in sealed plastic bags, cooled to 4°C.  
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2.2.3 Juvenile Lobster Sampling

Juvenile lobster samples were collected at all monitoring stations and reference stations where juvenile

lobsters were present.  Modified lobster traps were used to ensure that juvenile lobsters with a carapace

length between 3 and 6 cm were collected.  Juvenile lobsters with carapace lengths between 5 and 6 cm

were preferred.  Five juvenile lobsters with carapace lengths between 5 and 6 cm were selected for

analysis from each station, when available and composited into one sample.  As presented in the DQA

reports (Appendix A), some samples had fewer than five juvenile lobsters and some of the juvenile

lobsters were either slightly smaller or slightly larger than the preferred size range.  

A minimum of three traps were placed at a given station until adequate numbers of juvenile lobsters were

collected, or for a maximum of 4 or 5 days.  Up to a maximum of 60 traps (59 after one was lost during

Round 4) were available for the sampling, and they were rotated among the stations based on the

availability of juvenile lobsters at each station.  If insufficient juvenile lobsters were collected at a station

after 4 or 5 days the traps were removed.  

After the traps were retrieved, the contents were emptied into a clean tub.  The juvenile lobsters in the

above-mentioned size range were collected, measured, and washed with river water (if necessary).  At

the “site trailer” the lobsters were wrapped individually in aluminum foil and placed into plastic bags.  The

remaining lobsters were returned to the water.  The juvenile lobster samples were shipped overnight to

the analytical laboratory on wet ice, cooled to 4°C.  

During Round 1, the juvenile lobster samples that were initially analyzed by TAMU consisted of the

muscle tissue (tail and claw) with the intestine remaining in the tail.  It was then determined that the

intestines were removed from the tails of the juvenile lobsters that were collected and analyzed as part of

the EERA for PNS (NCCOSC, 2000).  Because the intestine can contain substantial amounts of

sediment, it was decided to analyze muscle tissue from the extra juvenile lobsters that were collected

from that round, after the intestine was removed (via dissection) from the tails.  Note that only the results

of the juvenile lobster samples without the intestines are evaluated in this baseline report.  The procedure

for removing the intestines prior to chemical analysis was used for Rounds 2 through 4.  This was done to

remove some of the potential variability in the tissue concentrations between sampling rounds if the

juvenile lobsters had substantial amounts of sediment in their intestine during one round but not in

another round.
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2.3 DEVIATIONS/MODIFICATIONS FROM INTERIM OFFSHORE MONITORING PLAN

There were a few deviations from the Interim Offshore Monitoring Plan that were discussed in detail in the

Round 1 through 4 data packages (TtNUS, February 2000, October 2000, January 2001, and

September 2001).  The significant deviations are summarized below.

The size of the eelgrass beds was not estimated in the field during Rounds 1 through 3 because the

eelgrass is difficult to see from the boat until the boat is directly over the bed.  The eelgrass bed size

could not be estimated with sufficient accuracy to warrant inclusion in the notes.  However, during

Round 4, an attempt was made to document the approximate sizes of the eelgrass beds; see the field

notes in the Round 4 data package (TtNUS, September 2001). 

2.3.1 Round 1

During Round 1, a few samples were not collected in the proposed locations because the areas were

rocky; one sample was not collected in the proposed locations because of some confusion between the

field team and the Navy regarding the former location of a demolished building.  Based on a review of the

sampling locations and discussions with the project team, monitoring stations M06-2 and M07-3 were

moved to new locations within the monitoring stations for subsequent sampling rounds so that they could

be located in eelgrass beds within the monitoring stations, as originally proposed.  

At monitoring station M11, there was only enough sediment present for chemical analysis at two of the

locations.  No sediment was observed at the third location at M11 (OU4-SD-M11-199A).  Also, a separate

sediment sample for AVS only was not collected from 0 to 2 cm at OU4-SD-11-299A because there were

only a few shallow pockets of sediment (trapped behind mussel clumps).  The AVS sample was collected

from the sediment after it was homogenized in the mixing bowl.

During Round 1 only, the tomalley samples from the juvenile lobsters (without the intestines) were

analyzed for organic parameters (which may preferentially accumulate in the tomalley).  This was done as

a proactive measure in the event that a significant number of chemicals were not detected in the muscle

samples after the intestines were removed.  The results of this analysis are presented in the Round 1

data package (TtNUS, February 2000).

2.3.2 Round 2

During Round 2, a few deviations occurred in the sampling and analysis related to the data needs for the

development of the PRGs.  These deviations did not impact the monitoring program so they are not

presented in this baseline report.  As part of the PRG data needs, two additional sediment samples were



REVISION 0
MAY 2002

100111/P 2-6 CTO 0815

collected from monitoring stations M08 (OU4-SD-M08-400B) and M09 (OU4-SD-M09-400B).  Because

these samples only were collected during Round 2, the results are not presented in this report.

During the validation of the Round 2 data, it was observed that the PAH levels in sediment sample

OU4-SD-M01-300B were three times higher than the PAH level in the duplicate sediment sample

(OU4-FD-003-000B).  Therefore, the laboratory re-extracted and reanalyzed those two samples organic

chemicals.  It was also observed during the initial data review that the lead concentrations in juvenile

lobster composite sample OU4-LJ-M01-100B (and its duplicate) were approximately 100 times greater

than the lead concentrations in other samples across the stations.  It was possible the intestines were not

adequately dissected from the lobsters used to make the homogenate.  This may have added sediment

that contained lead to the sample.  The laboratory analyzed two individual juvenile lobsters (samples

OU4-LJ-M01-100B-5 and OU4-LJ-M01-100B-4) for metals to determine if the lead in the lobster tissue is

actually elevated at that station.  None of the juvenile lobsters were in the size range (5.0 to 5.5 cm) of the

composite sample for that station.  Therefore, those two lobsters were selected because one was smaller

(OU4-LJ-M01-100B-5 was 4.8 cm) and one was larger (OU4-LJ-M01-100B-4 was 6 cm) than the lobsters

used in the composite sample.  This additional data was provided to the regulators on August 8, 2001.

At monitoring station M11, there was only enough sediment present for chemical analysis at one of the

locations.  No sediment was observed at the other two locations at M11 (OU4-SD-M11-100B and

OU4-SD-M11-200B).  Finally, one mussel sample was inadvertently not collected during this round from

monitoring station M02-1.

2.3.3 Round 3

At monitoring station M11, there was only enough sediment present for chemical analysis at one of the

locations.  No sediment was observed at the other two locations at M11 (OU4-SD-M11-100A and

OU4-SD-M11-200A).

As discussed in more detail in Section 5.2 and Appendix L of this report, the mussel sample from

reference station 2 (OU4-MU-R02-400A) was removed from the data set after it was determined that

there was an error at the laboratory.

2.3.4 Round 4

During Round 4, the mussels from stations OU4-MU-M10-201B and OU4-MU-M10-301B were

inadvertently not measured in the field.  However, these mussels were noted as being larger than 5.0 to

6.0 cm as they were during previous rounds.  Also, no juvenile lobsters were collected from station
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OU4-LJ-R04-101B.  The lobster traps were set for 4 days, but they were full of crabs and contained no

juvenile lobsters in the preferred size range.

At monitoring station M11, there was only enough sediment present for chemical analysis at one of the

locations.  No sediment was observed at the other two locations at M11 (OU4-SD-M11-101B and

OU4-SD-M11-201B). 

Elevated levels of copper in the sediment at monitoring station M04-1 were observed in the first three

rounds of samples.  Therefore, the following additional sediment samples were collected (and analyzed

for metals) near this location to determine the extent of contamination.  Because these samples were only

collected during Round 4, the results are not presented in this report.   

• Sample OU4-SD-M04-401B was collected 40 feet north of OU4-SD-M04-101B

• Sample OU4-SD-M04-501B was collected 25 feet west of OU4-SD-M04-101B

• Sample OU4-SD-M04-601B was collected 25 feet east of OU4-SD-M04-101B

Also, two samples (OU4-ME-M05-101B and OU4-ME-M05-201B) of metal debris were collected near

monitoring station MO5-1 and analyzed for metals.  The same type of metal debris was located adjacent

to monitoring stations M03 and M04.

The analytical results from those five samples are presented in the Round 4 data package (TtNUS,

September 2001).
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3.0  ANALYTICAL METHODS/DATA PREPARATION

Analytical methods and data preparation are discussed in this section.

3.1 ANALYTICAL METHODS

For this project, chemical analyses of sediment, sediment porewater (Round 2 only), and tissue (i.e., mussel

and juvenile lobster) samples were analyzed by TAMU.  The sediment/porewater toxicity tests (Round 2)

were performed by the U.S. Geological Survey.  The results of the sediment porewater and whole sediment

toxicity tests are presented in the Round 2 Data Package (TtNUS, October 2000).  The sediment porewater

data and toxicity test results were collected specifically to support PRG development; these data are

evaluated in the PRG report (TtNUS, November 2001).

Section 6.0 of the Interim Offshore Monitoring Plan (TtNUS, October 1999) details the Quality

Assurance/Quality Control (QA/QC) protocols and requirements based on standard practices, methodology,

and QA/QC guidance.  The DQA reports in Appendix A provide an evaluation of the analytical methods that

were used by the laboratories and discuss the data validation results. 

Table 3-1 summarizes the parameters that were analyzed for in sediment, mussels, and juvenile lobster.  

3.2 PREPARATION OF THE DATA

This section of the baseline report describes the procedures used to prepare the data for the various

tables and figures that are presented in this report.   

3.2.1 Averaging

As indicated in the Interim Offshore Monitoring Plan (TtNUS, October 1999), trending of the monitoring

station data will be conducted using average chemical concentrations from each station as part of the

5-year review.  To be consistent with the 5-year review, average station concentrations were presented

on several of the tables and figures in this baseline report. 

Organic and inorganic chemical concentrations lipids, TOC, and AVS/SEM results from each location at a

monitoring or reference station were averaged to calculate a station-wide average.  One-half of the

method detection limit (MDL) was used for non-detected values.  At locations where duplicates samples

were collected, the sample and duplicate chemical concentrations were averaged and counted as a

single sample.  The resulting sample was then used to calculate the station average.  If there was a non-

detected value and a detected value at the duplicate location, one-half of the MDL was used for non-
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detected values, unless the detected value was less than the non-detect value.  In this case, the

concentration defaulted to the detected value and this concentration was used in the calculation of the

station average.  The overall reference station concentration for the analytes, lipids, and TOC over the

four rounds was calculated in the same manner as was done for each individual station.

3.2.2 Normalizing

When the objective of a particular table or figure was to compare analytical data across stations, the data

were usually normalized to percent TOC, percent lipids, or aluminum.  This section of the report presents

the procedures and rationale for normalizing the analytical data.

Organic chemical concentrations in the sediment samples were divided by the percent of TOC in the

sediment because organic chemicals tend to bind to organic carbon (USEPA, September 1997).

Therefore, under similar situations, sediment samples with higher TOC concentrations would tend to have

higher organic chemical concentrations versus samples with low TOC concentrations.  By normalizing the

samples, the differences in chemicals concentrations that are caused solely by different TOC

concentrations were taken into account.  The calculation was as follows for organic chemicals:

TOC percent

ionconcentrat sediment
ionconcentrat sediment Normalized =

Organic chemical concentrations in the tissue samples were divided by the percent of lipids in the tissue

because organic chemicals tend to bind to lipids in tissue (USEPA, September 1997).  Therefore, under

similar situations, tissue samples with higher lipid concentrations would tend to have higher organic

chemical concentrations versus samples with low lipid concentrations.  By normalizing the samples, the

differences in chemicals concentrations that are caused solely by different percent lipids were taken into

account.  The calculation was as follows for organic chemicals:

lipid percent

ionconcentrat tissue
ionconcentrat tissue Normalized =

Metal concentrations in the sediment samples were divided by the concentration of aluminum in the

sediment (Summers et al., 1996).  Metals in the tissue samples were not normalized because there is no

acceptable method for normalizing metals in tissue samples.  Aluminum is a naturally occurring crustal

element and is not related to site activities.  Therefore, under similar situations, sediment samples with

higher aluminum concentrations would tend to have higher metals chemical concentrations, if the metals

are naturally occurring.  By normalizing the sediment data to aluminum, metal concentrations that were



REVISION 0
MAY 2002

100111/P 3-3 CTO 0815

elevated with respect to the aluminum concentration may be related to site (or other offshore) activities.

The calculation was as follows for metals:

sediment in ionconcentrat aluminum

ionconcentrat metal 
ionconcentrat sediment Normalized =

Averaging of the normalized data followed the procedures previously described.  For locations where

duplicate samples were collected, sample and duplicate concentrations and percent lipid (or percent

TOC) were averaged first.  The average concentration was then divided by the average percent lipid (or

percent TOC), resulting in the average normalized chemical concentration for the specific location.  This

value was then used to calculate the normalized station average.  There were some tissue samples

where the percent lipid was not determined for the duplicate sample.  When this occurred, sample and

duplicate chemical concentrations were averaged for the location and then divided by the single percent

lipid value for that location; the resulting value was then used in the calculation of the normalized station

average.  

3.2.3 Removal of Outlier

As was discussed in the Draft Interim Offshore Monitoring Report for OU 4 (TtNUS, December 2001) one

mussel sample (OU4-MU-R02-400A) from one of the four reference stations had elevated levels of PAHs

in the third sampling round.  These levels were identified as statistical outliers in that report.  It was

determined through chemical reanalysis of the sample by the laboratory that the mussel tissue from

monitoring station M13 was likely used for the analysis of the reference mussel.  See attachment to the

April 2, 2002 conference call minutes in Appendix L.  Based on the April 2, 2002 conference call, the

Navy, regulators, and SAPL agreed that sample OU4-MU-R02-400A should be removed from the data

set, but not replaced with the reanalysis results since the sample was past the analytical hold time.

Therefore, this sample was removed from all of the data tables, figures, and evaluations in this report.
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4.0  DATA ANALYSIS

4.1 DESCRIPTIVE STATISTICS ACROSS STATIONS

4.1.1 Objective

The objective of this section of the baseline report is to present the results of the analytical data collected

during the first four rounds of the Interim Offshore Monitoring Program and to list general observations

about the data across the stations.

4.1.2 Background

As presented in Sections 2.0 and 3.0 of this report, sediment, mussels, and juvenile lobster samples were

collected from monitoring and reference stations and analyzed for various chemical constituents.  The

analytical results are presented and described in the following section.  The data in this section were not

normalized but were averaged in accordance to the procedures presented in Section 3.0.  The sections

below indicate the type of data that were included in each evaluation.  

4.1.3 Results

4.1.3.1 Summary Statistics

Tables 4-1 through 4-6 present the cumulative summary statistics (Rounds 1 through 4) for sediment,

mussel, and juvenile lobster analytical data for the monitoring and reference stations using non-

normalized data.  These tables include various total values (i.e., total DDT, total PAHs, etc.) that were

calculated as follows:

• The dioxin TEQs were calculated as presented in Appendix K.  The TEQ-HALFND values were

calculated using one-half of the detection limit for non-detects.  The TEQ-POSONLY values were

calculated using only positive detections.

• The total DDT values were calculated by summing the 2,4'- and 4,4'-DDD, DDE, and DDT values

using one-half of the detection limits for non-detects.

• The low molecular weight (LMW) PAH values were calculated by summing the following seven PAHs

using one-half of the detection limits for non-detects:  2-methylnaphthalene, acenaphthene,

acenaphthylene, anthracene, fluorene, naphthalene, and phenanthrene.
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• The high molecular weight (HMW) PAH values were calculated by summing the following six PAHs

using one-half of the detection limits for non-detects:  benzo(a)anthracene, benzo(a)pyrene,

chrysene, dibenzo(a,h)anthracene, fluoranthene, and pyrene.

• The total PAH values ere calculated by summing the LMW and HMW values.

• The total PCB values were calculated by summing the following 18 PCB congeners using one-half of

the detection limits for non-detects and multiplying the value by 2.0:  PCB-101/90, -105, -118, -128,

-138/160, -153/132, -170/190, -18/17, -180, -187, -195/208, -206, -209, -28, -44, -52, -66, and -8/5.

The raw data for each of these chemicals were presented in Table 3-2 in the Rounds 1 through 4 data

packages (TtNUS, February 2000, October 2000, January 2001, and September 2001), and are provided

in Appendix B as Tables B-1 through B-4 for ease of reference.  The mussel sample from R02-4 during

Round 3 was removed from this table as per Section 3.2.3 of this report.  Tables B-5 through B-7 for the

sediment mussels, and juvenile lobsters, respectively, present the various total values described above

(excluding dioxin TEQs) because they were not included in Tables B-1 through B-4.  Tables 4-1 through

4-6 list the chemicals that were detected in each media.  Because the data are combined across all the

stations and all four rounds, only the following gross generalizations were made to gain an initial

impression of site conditions:

• For sediment, most of the PAHs, PCBs, metals, and some of the pesticides were detected in all or

most of the samples.  However, several of the pesticides and dioxins were detected in less than half

of the sediment samples.  For the monitoring and reference stations, the following observations were

made:

- Maximum detections of many dioxins occurred at M09 or M11 (for the monitoring stations) and

R03 (for the reference stations).

- Maximum detections of many PAHs occurred at M01 or M12 (for the monitoring stations) and

R03 (for the reference stations).

- Maximum detections of pesticides and PCBs occurred at several monitoring stations and at R02

and R03 (for the reference stations).

- Maximum detections of many metals occurred at M11 (for the monitoring stations) and at various

reference stations.
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• For mussels, most of the PAHs, PCBs, pesticides, and metals were detected in all or most of the

samples.  However, several of the pesticides, PCBs, and dioxins were detected in less than half of

the mussel samples.  Also, nickel and silver had fewer detections than the other inorganic chemicals.

For the monitoring and reference stations, the following observations were made:

- Maximum detections of many dioxins occurred at M09, M10, and M12 (for the monitoring

stations) and at various reference stations.

- Maximum detections of many PAHs occurred at M13 (for the monitoring stations) and various

reference stations.  Round 3 had the maximum concentration for most PAHs at the monitoring

stations.

- Maximum detections of many pesticides occurred at M10 (for the monitoring stations) and various

reference stations.

- Maximum detections of PCBs occurred at various monitoring stations and reference stations.

- Maximum detections of metals occurred at various monitoring stations and at R02 and R04 (for

the reference stations).

• For juvenile lobsters, most of the PAHs, metals, and some of the pesticides and PCBs were detected

in all or most of the samples.  However, several of the pesticides, PCBs, and dioxins were detected in

less than half of the juvenile lobster samples.  Also, aluminum, chromium, lead, and nickel had fewer

detections than the other inorganic chemicals.  For the monitoring and reference stations, the

following observations were made:

- Maximum detections of dioxins occurred at various monitoring stations and at R01 (for the

reference stations).

- Maximum detections of many PAHs occurred at M02 (for the monitoring stations) and various

reference stations.  Round 1 had the maximum concentration for most PAHs at the monitoring

stations.

- Maximum detections of pesticides and PCBs occurred at various monitoring stations and

reference stations.
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- Maximum detections of metals occurred at various monitoring stations and at R01 (for the

reference stations).

4.1.3.2 Water-Quality Measurements

As part of sediment sampling activities, depth, temperature, salinity, and dissolved oxygen measurements

for surface water were collected at all subtidal locations.  These measurements are presented in the

Rounds 1 through 4 data packages (TtNUS, February 2000, October 2000, January 2001, and

September 2001).  For this baseline report, only water temperatures are presented because these are the

only water quality data that are used in this report (see Section 6.3.2).  The water temperatures during

Rounds 1 and 3 (summer rounds) were greater than 13oC with most values being greater than 15oC.

Most of the water temperatures during Rounds 2 and 4 (spring rounds) were less than 10oC, but some

were near 13oC.

4.1.4 Conclusions

The following bullets present the general conclusions from the review of the descriptive statistics for the

monitoring stations:

• The maximum dioxin detections were at monitoring stations M09 and M11 (for sediment) and M09,

M10, and M12 (for mussels).  The maximum dioxin concentrations were at various stations for

juvenile lobsters.  The dioxins are discussed more in Section 8.0 of this report.

• The maximum PAH detections were at monitoring stations M01 and M12 (for sediment), M13 (for

mussels), and M02 (for juvenile lobsters).  Monitoring stations M12 and M13 are located in the dry

docks.  The elevated levels of PAHs at M12 and M13 locations may be caused by a combination of

sources that may or may not be related to PNS including; potential migration or transport from IR

sites, discharges from barges/boats, storm water outfalls located in the vicinity of the shipyard, and

dock-side activities, to name a few.  PAHs at M01 may be related to Site 34.

• The maximum pesticide concentrations were at various stations for sediment and juvenile lobsters but

were at M10 for mussels.  The pesticides have not been linked to an onshore source.

• The maximum PCB concentrations were at various stations for sediment, mussel, and juvenile

lobsters.

• The maximum metal concentrations were at various stations for mussels and juvenile lobsters but

were at M11 for sediment.  Monitoring station M11 is the location by the DRMO where soil containing
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elevated levels of metals (i.e., lead and copper) had eroded into the river.  An emergency removal

action was conducted in 1999 to prevent further erosion of contaminants. 

4.2 BIOTA SEDIMENT ACCUMULATION FACTORS/BIOTA ACCUMULATION FACTORS

4.2.1 Objective

The primary objectives for this section of the baseline report were to present the procedures used to

calculate the sediment to mussel and sediment to juvenile lobster bioaccumulation factors (BAFs) and

biota sediment accumulation factors (BSAFs), and to then present the BAFs and BSAFs for the mussels.

The BAFs and BSAFs for the juvenile lobsters are presented in Section 7.0.  The mean mussel BAFs and

BSAFs were then used to estimate sediment concentrations at locations where sediment was not present

(see Section 5.1).  A secondary objective was to present the results of the percent lipids evaluation for the

mussels and juvenile lobsters.

4.2.2 Background

BAFs and BSAFs are transfer coefficients that relate chemical concentrations in biota to chemical

concentrations in sediment (USEPA, September 1997).  Typically, the transfer coefficients for metals are

termed BAFs and the transfer coefficients for organic chemicals are termed BSAFs.  The BAFs and

BSAFs are a ratio of the chemical concentration in the tissue divided by the chemical concentration in the

collocated sediment and are calculated as follows:

ionconcentratsediment

ionconcentrattissue
BAF =

Where: BAF = Bioaccumulation factor (unitless)

Tissue Concentration = Chemical concentration in mussel or juvenile lobster tissue (mg/kg dry wt)

Sediment Concentration = Chemical concentration in sediment (mg/kg dry wt)

TOC tion/percenconcentratsediment

lipids tion/percenconcentrattissue
BSAF =

Where: BSAF = Biota sediment accumulation factor (unitless)

Tissue Concentration = Chemical concentration in mussel or juvenile lobster tissue (µg/kg dry wt)

Percent Lipids = Percent lipids in tissue sample (%)

Sediment Concentration = Chemical concentration in sediment (µg/kg dry wt)

Percent TOC  = Percent total organic carbon of the sediment (%)
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The tissue and sediment concentrations for the organic chemicals were normalized to percent lipids and

TOC, respectively, because organic chemicals have a tendency to bind to lipids and organic carbon.

These tendencies were accounted for by normalizing the chemical concentrations so the BSAFs can be

compared to each other by removing sample-specific differences in lipids and TOC.  The tissue and

sediment concentrations for the inorganic chemicals were not normalized.

Sediment samples were collected from each mussel location, with the exception of two locations at

monitoring station M11.  The collocated sediment and mussel samples were used to calculate the BAFs

and BSAFs at each location.  Because juvenile lobsters can move throughout a monitoring station, only

one juvenile lobster sample was collected at each monitoring station.  The juvenile lobster BAFs and

BSAFs were calculated using the juvenile lobster data from a station and the average sediment

concentration for that station. 

The BAFs and BSAFs were calculated only for detected and non-rejected data.  Non-detected data were

used to calculate average sediment concentrations when one or two of the locations were non-detect

concentrations.  However, non-detected data were not used to calculate BAFs or BSAFs if either the

tissue or sediment concentrations were non-detect.  For example, a BAF or BSAF was not calculated for

a chemical in a sample if the chemical was detected in the tissue but not the sediment (or vice versa). 

4.2.3 Results

The following sections present the results of the percent lipids evaluation, the mussel BSAFs, and the

estimation of sediment contaminant concentrations using the mussel concentrations.  The juvenile lobster

BSAFs and BAFs are provided in Section 7.0 of this report. 

4.2.3.1 Percent Lipids

Figure 4-1 presents the percent lipid data for the mussels and juvenile lobsters at each station for each

round.  The range of the percent lipids (based on average station values) was 2.7 to 13.6 percent (dry

weight) for the mussels and 1.4 to 3.8 percent (dry weight) for the juvenile lobsters.  Lipid concentrations

from a study in Massachusetts were comparable with values ranging from 6.13 to 11.9 percent (dry

weight) for mussels (Lefkowitz et al., 2000).  These values were used to validate the results of this report.

The percent moistures generally ranged from 80 to 90 percent for mussels and 75 to 85 percent for

juvenile lobsters, as presented in the Rounds 1 through 4 data packages (TtNUS, February 2000,

October 2000, January 2001, and September 2001).  If the percent moisture concentrations were used to

convert the dry weight percent lipids for mussels to a wet weight percent lipids, the values would also be

similar to those found in Maine shellfish (generally less than one percent lipids) (Sowles et al., 1999).
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The percent lipid concentrations were averaged at each station for preparation of Figure 4-1.  From the

mussel plot, it is apparent that the percent lipids were greater in the spring rounds (Rounds 2 and 4) as

compared to the summer rounds (Rounds 1 and 3), with a few exceptions.  From the juvenile lobster plot,

the percent lipids were greatest during Round 4 but lowest during Round 2.  The differences in percent

lipids were taken into account when the results were normalized by dividing the concentrations of organic

chemicals in the tissue samples by the percent lipids.  The seasonal variation of the percent lipids is

further evaluated in Section 6.3.2 of this report.

4.2.3.2 Mussel BAFs and BSAFs

Tables 4-7 and 4-8 present the summary statistics (i.e., minimum, maximum, average, etc.) for the

mussel BAF and BSAF averaged across all four sampling rounds for the monitoring stations and

reference stations, respectively.  The tables also present the minimum, maximum, and average BAF for

each organic chemical class (i.e., dioxins, PAHs, pesticides, and PCBs).  

Several of the chemicals had large standard deviations for the BSAFs and BAFs, which indicates that

there is a large range of BSAF and BAF values across the stations and/or rounds.  That also can be seen

in the large differences between the minimum and maximum BSAFs and BAFs for several of the

chemicals.  The following bullets present summaries of each set of parameters:

• The mean BSAF for dioxins was 1.18 in the monitoring stations and 0.58 in the reference stations.

Most of the mean BSAFs for the individual dioxins were less than 0.50.

• The mean BSAF for PAHs was 0.07 in the monitoring stations and 0.12 in the reference stations.

Most of the mean BSAFs for the individual PAHs were less than 0.10 in the monitoring stations but

were slightly higher in the reference station samples (most mean BSAFs were less than 0.50).

• The mean BSAF for pesticides was 3.93 in the monitoring stations and 1.85 in the reference stations.

Most of the mean BSAFs for the individual pesticides were less than 2.50.

• The mean BSAF for PCBs was 1.26 in the monitoring stations and 1.92 in the reference stations.

Most of the mean BSAFs for the individual PCBs were less than 1.50 in the monitoring stations but

were greater in the reference station samples (most mean BSAFs were less than 3.0).

• The mean BAFs for most of the individual inorganic chemicals were less than 1.0.  Cadmium,

mercury, and silver in the monitoring stations, and arsenic, cadmium, copper, mercury, and zinc in the

reference stations were the only inorganic chemicals with BAFs that were greater than 1.0. 
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• In summary, the mean BSAFs and BAFs were greatest for pesticides, PCBs, and dioxins, and lowest

for the PAHs.  The mean BAFs were low for inorganics.  These levels are similar to BSAFs in the

literature.  For example, USEPA calculated BSAFs for PAHs, PCBs, and pesticides for benthic

organisms and demersal (bottom-dwelling fish) (USEPA, September 1997).  The 50th percentile

BSAFs from that study were 0.29 for PAHs, 1.11 for PCBs, and 1.8 for pesticides, which are similar to

the mean BSAFs from the monitoring stations of 0.07 for PAHs, 1.26 for PCBs, and 3.9 for pesticides.

USEPA calculated a BSAF of 0.059 for pelagic fish for dioxins, which is much less than the mean

BSAF of 1.18 from the monitoring stations.  The difference in the values could be caused, in part,

because pelagic fish are less likely to have direct contact with the sediment compared to mussels.

The BSAFs for PAHs were similar to those presented at the 22nd Annual Meeting of the Society of

Environmental Toxicology and Chemistry (SETAC) by Dr. Jerry Neff (Neff, et al., 2001).  Dr. Neff

calculated mussel BSAFs of 0.038 and 0.069 for PAHs at two locations in Alaska following the Exxon

Valdez Oil Spill.  These values are similar to the mean BSAF of 0.07 from the monitoring stations.

Finally, in SAIC (1995), BSAFs were 0.27 for PAHs, 1.57 for PCBs, and 1.62 for pesticides, which are

similar to the mean BSAFs from the monitoring stations. 

• One study was identified that presented BAFs (although they were referred to as BSAFs in the study)

for metals in mussels (Thomann, et al., 1995).  The study used data from the National Oceanic and

Atmospheric Administration (NOAA) Mussel Watch Program to calculate BAFs for metals.  The study

then determined mean BAF values for the metals using regression analysis.  The mean BAFs for the

metals are summarized in the table below:

Metal
Mean BAF for

Monitoring Stations
Mean BAF for

NOAA Study Data
Aluminum 0.01 0.01
Arsenic 0.69 1.24
Cadmium 5.58 12.1
Chromium 0.03 0.02
Copper 0.19 1
Iron 0.02 0.02
Lead 0.07 0.1
Manganese 0.04 0.42
Mercury 1.42 1.39
Nickel 0.06 0.09
Silver 1.75 6.6
Zinc 0.21 5



REVISION 0
MAY 2002

100111/P 4-9 CTO 0815

As observed from this table, the BAFs presented in Thomann et al. (1995) were similar to the BAFs

calculated at the monitoring stations. 

4.2.4 Conclusions

The following bullets present a summary of the conclusions from this section of the report:

• The percent lipid values were greater in the spring rounds compared to the summer rounds.  These

differences were accounted for when the tissue samples were normalized to percent lipids.

• The ranking of the mean BAF and BSAF values for the different parameter classes were as follows:

PAHs<inorganics<dioxins<PCBs<pesticides.  Therefore, the PAHs had the lowest overall BSAFs and

the pesticides had the greatest overall BSAFs.  These values were similar to those found in the

literature.

4.3 COMPARISON TO HISTORICAL DATA 

4.3.1 Objective

The objective of this section was to compare the analytical data collected during Rounds 1 through 4 of

the Interim Offshore Monitoring Program and the analytical data collected as part of the EERA

(NCCDSC, 2000) and the 1996-1997 sediment investigation (TtNUS, August 2000).  The goal of this

comparison was to determine whether any gross differences were observed among the chemical

concentrations between the current sampling program and historical data.

4.3.2 Background

In 1991 and 1993, samples were collected from a variety of media (i.e., sediment, surface water, seep,

tissue, etc.) to support the EERA (NCCOSC, 2000).  Some of the EERA samples were collected within

the boundaries of the monitoring stations of the offshore monitoring program, although most of the EERA

samples were collected further offshore from subtidal areas.  In 1996 and 1997, sediment and seep

samples were collected from depths between 0 to 6 inches over four sampling rounds to evaluate

chemical concentrations in the seeps and associated sediment (TtNUS, August 2000).  Most of the 1996-

1997 sediment samples were collected within the boundaries of the monitoring stations, although all the

sediment samples were collected from intertidal areas.  Figure 4-2 shows the location of the historic

samples.

Table 4-9 presents the stations from the EERA and the 1996-1997 sediment investigation that were

compared to the interim offshore monitoring stations.  Several EERA stations or samples from those
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stations shown in Figure 4-2 were not used in this comparison.  For example, EERA stations that were

not near any of the monitoring stations were not used in this comparison.  Also, only comparable samples

were used for this comparison.  For example, deployed mussels that were sampled during the EERA

were not used for this comparison because only indigenous mussels were collected during the Interim

Offshore Monitoring Program.  Only surficial sediment samples (within the top 12 cm) from the EERA

were included in this evaluation (Appendix C).  Table C-1 lists the specific samples from the EERA that

were included in this comparison, along with some descriptive information about the samples.  The

comparisons were made using non-normalized data.

4.3.3 Results

The sediment and mussel analytical data from the Interim Offshore Monitoring Program were compared

to the sediment and mussel analytical data collected during the EERA and 1996-1997 sediment

investigation (Tables C-2 and C-3).  The juvenile lobster data from the Interim Offshore Monitoring

Program were not compared to the lobster data from the EERA because some of the locations were not

the same between the data sets and the sizes of the collected juvenile lobsters during the EERA were not

always known. 

For sediment, the following observations were made after comparing the Interim Offshore Monitoring

Program samples to the EERA and 1996-1997 sediment samples:

• PAH concentrations were greater in the Interim Offshore Monitoring Program samples at monitoring

stations M04, M10, M12, and M13.  However, the PAHs concentrations in the EERA samples from

monitoring stations M02 and the 1996-1997 sediment samples from M05 were greater than the PAH

concentrations in the Interim Offshore Monitoring Program samples.

• Monitoring stations M03 and M10 had higher pesticide (mainly DDT and breakdown products)

concentrations in the 1996-1997 sediment samples compared to the Interim Offshore Monitoring

Program samples.

• Monitoring stations M02 and M12 had greater PCB concentrations in Interim Offshore Monitoring

Program samples compared to EERA samples.

• Monitoring stations M03 and M04 had greater metals concentrations (primarily copper, lead, nickel,

and/or zinc) in Interim Offshore Monitoring Program samples compared to 1996-1997 sediment

samples.  Also, monitoring station M05 had greater lead concentrations in the 1996-1997 sediment

samples compared to the Interim Offshore Monitoring Program samples.
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Overall, chemical concentrations in the sediment are similar to the historic concentrations at most

monitoring stations for most parameters.  However, as presented above, some stations had greater

concentrations of chemicals in the Interim Offshore Monitoring Program samples compared to sediment

samples collected during the EERA and in the 1996-1997 sediment investigation.  These differences in

concentrations may be caused by variations in exact sample locations or because the chemical

concentrations had changed over time.  For most parameters, where there is a difference in

concentrations between sampling events, the chemical concentrations were more often greater in the

samples collected during the Interim Offshore Monitoring Program, as compared to those collected during

the other sampling investigations. 

For mussels, the following observations were made after comparing the Interim Offshore Monitoring

Program samples to the samples collected during the EERA.  Mussels were not collected as part of the

1996-1997 sediment investigation.

• PAH concentrations were greater in EERA samples compared to Interim Offshore Monitoring

Program samples at monitoring station M10, but were detected at greater concentrations during the

Interim Offshore Monitoring Program compared to EERA at monitoring station M12.

• The PCB and metals concentrations were generally similar between the Interim Offshore Monitoring

Program samples and the EERA samples.

• Of the pesticides, 4,4'-DDT (and/or its breakdown compounds) concentrations were greater in EERA

samples compared to Interim Offshore Monitoring Program samples at monitoring stations M02, M04,

M05, M06, M09, M11, M12, and M14.  Concentrations were greater in the Interim Offshore Monitoring

Program samples compared to the EERA samples at Monitoring Station M10.  Most other pesticides

were not detected in the mussel samples collected during the EERA.

Overall, chemical concentrations in mussel were similar between the Interim Offshore Monitoring Program

samples compared to EERA samples, with a few exceptions as noted above. 

4.3.4 Conclusions

In summary, the overall conclusion of the evaluation conducted in this section is that the chemical

concentrations in the sediment and mussel samples were similar between all of the sampling events.

There is more variability in chemical concentrations for the sediment samples versus the mussel samples

between the sampling events.  This is probably because it is more likely that the sediment samples were

not collected at the same locations between the EERA, 1996-1997 sediment investigation, and Interim

Offshore Monitoring Program compared to the mussel samples.  Most of the mussels are confined to a
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small area along the shoreline, so it is likely that the mussels were collected at similar locations in the

Interim Offshore Monitoring Program and the EERA.  

The sediment samples collected as part of the EERA were mostly subtidal, the sediment samples

collected as part of the 1996-1997 sediment investigation were all intertidal, and the sediment samples

collected as part of the Interim Offshore Monitoring Program were a combination of intertidal and subtidal.

As discussed in Section 4.4 of this report, there are some differences in chemical concentrations between

the intertidal and subtidal samples.  Also, samples were collected from more locations at most monitoring

stations as part of the Interim Offshore Monitoring Program compared to the other two sampling

investigations.  An increase in the number of samples collected increases the chances of obtaining a

larger range of chemical concentrations. 

4.4 HABITAT TYPE COMPARISON TO SEDIMENTS

4.4.1 Objective

The objective of this section of the baseline report is to evaluate the sediment data from different habitats

(i.e., saltmarsh and eelgrass bed) and different areas (i.e., subtidal versus intertidal). 

4.4.2 Background

The reason for this evaluation is that some habitats can influence the type of sediment that are present.

For example, the grasses in the saltmarsh and eelgrass beds can trap the finer particulates of sediment.

Because chemicals typically bind most tightly to fine particulates, the saltmarsh and eelgrass beds may

have greater chemical concentrations than the subtidal or intertidal areas as a whole. 

Table 2-1 lists the habitat in which each sample was collected.  Locations M06-2 and M07-3 were not

collected in eelgrass beds during Round 1 because of rocks (M06-2) and miscommunications between

the Navy and field team over the location of a demolished building (M07-3).  These locations were moved

to eelgrass beds during Rounds 2 through 4 and will remain there for subsequent rounds.  The mussel

bed habitat is marked on Table 2-1 if the sediment sample was collected within a mussel bed.  At some

locations, the mussels were collected within 10 meters of the sediment but were not necessarily located

immediately adjacent to the sediment.

For this evaluation, the samples were grouped as follows: saltmarsh samples, eelgrass bed samples,

subtidal samples, and intertidal samples.  The saltmarsh samples were included with the intertidal data

set, and the eelgrass samples were included with the subtidal data set.  Normalized chemical
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concentrations were used for the tables presented in this section (except for the TOC and grain size

tables).

4.4.3 Results

Tables 4-10 and 4-11 present the frequency of detection and mean concentrations of chemicals in the

intertidal and subtidal sediment samples and of the eelgrass beds and saltmarsh sediment samples,

respectively.  The data in the tables are separated into reference and monitoring stations.  In order to

compare the mean concentrations among the different data sets, ratios of the mean sediment

concentrations among the data sets were calculated and are presented in Table 4-12.  The shaded

values indicate those ratios that are greater than 3.0; the value of 3.0 was arbitrarily chosen for visual

purposes only.  The following generalizations can be made from this table:

• The mean chemical concentrations among the intertidal and subtidal areas at the reference stations

were similar for all parameters.  For the monitoring stations, the mean concentrations of most dioxins,

pesticides, PCBs, and metals were greater in the intertidal stations versus the subtidal stations.  The

mean concentrations of PAHs were similar among the intertidal and subtidal areas at the monitoring

stations.  This may indicate that, overall, the intertidal areas are more contaminated than the subtidal

areas.

• The mean chemical concentrations were greater in the samples collected from the eelgrass beds

versus the saltmarsh areas at the reference and monitoring stations for all parameters except metals.

The mean concentrations of metals were similar between the eelgrass and saltmarsh samples at the

monitoring and reference stations.  In general, the ratios of eelgrass to saltmarsh for the PAHs were

greater for the monitoring stations, whereas the ratios of eelgrass to saltmarsh for the pesticides and

PCBs were greater for the reference stations.  This indicates that the chemical concentrations in the

sediment samples collected from the eelgrass beds were greater than those collected in the

saltmarsh.  This was not surprising for the monitoring stations because three of the saltmarsh

samples were located at stations that overall had low chemical concentrations (M02, M06, and M14),

and the fourth saltmarsh location (M04) spanned mostly coarse sand.  Coarse sand will generally

retain low levels of contaminants because of its large grain size and low surface area-to-volume ratio.

• The mean chemical concentrations among the intertidal and saltmarsh areas at the reference stations

were slightly greater in the intertidal areas for most parameters except metals.  For the monitoring

stations, the mean concentrations of most of the parameters were greater in the intertidal stations

versus the saltmarsh stations.  This further supports the observation in the previous bullet that the

saltmarshes were located at stations with intrinsically low chemical concentrations.
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• The mean concentrations between the subtidal and eelgrass bed areas at the reference and

monitoring stations were similar for most parameters.  This indicates that the eelgrass areas

represent the subtidal areas as a whole.

Tables 4-13 through 4-16 present the TOC and grain size data for the intertidal, subtidal, eelgrass bed,

and saltmarsh areas, respectively.  Figures 4-3 through 4-10 present these data graphically.  In general,

the TOC concentration was greater in the subtidal areas and the percent sand was greater in the intertidal

areas with a few exceptions.  The TOC concentrations in the saltmarsh areas were generally greater than

the TOC concentrations in the eelgrass samples.  Also, the TOC concentrations were more variable in the

saltmarsh samples and the range of values was greater.  The difference in TOC concentrations among

the areas is the reason that the organic parameters were normalized to TOC in Tables 4-10 and 4-11.

Finally, the TOC and grain size values at the reference stations were similar to those values in the

intertidal monitoring stations.  For the subtidal stations, the TOC concentration was slightly lower in the

reference station samples and the percent sand was slightly greater in the reference station samples

compared to the monitoring stations.

4.4.4 Conclusions

The following conclusions are made based on the results presented in Section 4.4.3:

• The intertidal areas at the monitoring stations appear to be more contaminated than the subtidal

areas.  This may be occurring because the intertidal areas are closer to the onshore source areas.

For example, the metallic slag at M03 and M04 is in the intertidal area.

• The sediment concentrations in the eelgrass beds were greater than the concentrations in the

saltmarshes.  This may be caused by the locations of the saltmarshes (at stations with low overall

chemical concentrations).

• The saltmarsh samples had lower chemical concentrations than the intertidal area as a whole.

• The eelgrass samples had similar chemical concentrations to the subtidal area as a whole.

• Although the TOC and grain size values at the reference stations were similar to those values in the

intertidal monitoring stations, the TOC concentration was slightly lower in the reference station

samples and the percent sand was slightly greater in the reference station samples.  This indicates

that chemical levels may be lower in the reference stations subtidal samples compared to the
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monitoring station subtidal samples based on the grain size and TOC differences.  Some of these

effects were accounted for when the sediment samples were normalized to TOC.

Comparisons of the habitat data sets may be performed as part of the 5-year review to determine whether

the results are statistically different among the habitats since some differences in mean concentrations

and standard deviations were identified.  If such differences are found, the impact on the interim

monitoring program (e.g., use of weighting of habitat coverage in calculating the station averages) may be

evaluated as part of the 5-year review report.  The Navy agreed to discuss the need for weighting the

data with the regulators and SAPL prior to preparing the 5-Year Review Report (see April 2, 2002

conference call minutes in Appendix L).

4.5 COEFFICIENT OF VARIATION

4.5.1 Objective

The primary objective for this section of the baseline report is to report the coefficients of variation (CV)

for the monitoring station data and determine if the number of locations at each monitoring station are

adequate for the monitoring program.

4.5.2 Background

The CV is a measure of how much the analytical results vary in the data set.  As discussed below, CV

results from the historic samples were used to determine how many sediment samples would need to be

collected at each monitoring station.

In 1996 and 1997, sediment samples were collected from locations in Clark Cove, Sullivan Point, Back

Channel, and Jamaica Cove.  The CVs for each of these areas were calculated for each parameter and

then averaged for each parameter class (i.e., PAHs, inorganics, and pesticides/PCBs).  As part of the

EERA, sediment samples were collected from all of the AOCs (Clark Cove AOC, Sullivan Point AOC, Dry

Docks AOC, Back Channel AOC, and Jamaica Cove AOC) except for the DRMO Storage Yard.  No

sediment was available at the DRMO Storage Yard AOC (location of monitoring station M11).  As

presented in the Monitoring Plan (TtNUS, October 1999), most of the average CVs were less than 0.7 for

the 1996-1997 sediment data, and the CVs ranged from 0.55 to 0.81 for the EERA data.  Therefore, a CV

of 0.5 was used in the DQO process (required for the USEPA DEFT software package) to calculate the

number of samples that were needed to meet the identified decision error tolerances (TtNUS,

October 1999).  Based on the DEFT model, during the development of the interim offshore monitoring

program, it was determined that three sediment samples needed to be collected at each monitoring

station (TtNUS, October 1999).
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The monitoring program indicated that if the CVs calculated using the Rounds 1 through 4 data were

significantly different than the CVs from the historic data, the impact to the interim monitoring program

(e.g. changes in the number of samples taken at each station) would be evaluated.  The evaluation of the

historical CVs is provided as Appendix B.3 of the Interim Offshore Monitoring Plan (TtNUS,

October 1999).  Also, EERA sediment samples were primarily subtidal while the 1996-1997 sediment

samples were all intertidal.  The Rounds 1 through 4 samples for the interim offshore monitoring program

were a mix of intertidal and subtidal samples.  Section 4.4 of this report previously discussed the

differences in chemical concentrations between intertidal and subtidal areas.

Some of the tables mentioned have CVs that are grouped per AOC for comparison to the CV data from

the 1996-1997 sediment samples.  In addition, CVs were calculated separately for M12, M13, and M14

because these areas are not located adjacent to each other.  Finally, a CV was not calculated for M11,

because with the exception of Round 1, only one sediment sample was collected at that station per

round.

4.5.3 Results

Figure 4-11 presents the CVs for Rounds 1 through 4 across all the stations.  The CVs for the individual

rounds are presented in the DQA reports in Appendix A.  These plots show that, although the range in CV

varied from round to round, the average CVs were similar across the rounds, with the exception of

inorganic chemicals.  The high CV for inorganic concentrations in Round 1 was caused primarily by high

CVs for copper, lead, nickel, and zinc.  These four metals were elevated at monitoring station M11.  

Figure 4-12 represents the cumulative average, minimum, and maximum CVs for each parameter group

(e.g. dioxins, PAHs, pesticides/PCBs, inorganics) for each AOC.  Average CVs for dioxins ranged from

0.78 to 1.25; PAHs ranged from 0.65 to 1.37; pesticides/PCBs ranged from 0.75 to 1.79; and inorganics

ranged from 0.30 to 1.11.  Appendix D (Table D-1) presents the CVs for each parameter and the values

that were used to create Figure 4-4.

The Back Channel CVs had the greatest range of values for pesticides/PCBs and inorganics.  The high

CVs for pesticides/PCBs were caused, in part, because of the high CVs for eight parameters (4,4’-DDT,

aldrin, hexachlorobenzene, PCB-180, PCB-187, PCB-195/208, PCB-201/157/173, and PCB-206) that

had average CVs ranging from 3.07 to 5.32.  Most of the remaining CVs for the pesticides were less than

2.0.  The CVs for PAHs and inorganics in the Back Channel were high because of elevated detections at

some of the locations (primarily M01-1 and M04-1 for PAHs and M03-2 and M04-1 for inorganics).  Based

on the tables in the DQA reports, which present the average station data across all the stations for each
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round, monitoring stations M01 and M04 consistently had the highest pesticide concentrations for the

Back Channel stations.  The trends are not as apparent for the PCBs.  

The CVs were compared to the CV values calculated from the sediment samples collected in 1996-1997.

Figure 4-13 shows the comparison for the various areas of concern.  For all AOCs, PAH and inorganic

CVs were similar for both data sets, except for the Back Channel.  The CVs were higher in the Rounds 1

through 4 in the Back Channel compared to the 1996-1997 data.   

Pesticides/PCBs had a higher average CV from Rounds 1 through 4 compared to the 1996-1997 data in

all four areas.  Certain stations at some of the AOCs (M01 and M04 in the back channel and M08 Clarks

Cove) consistently had greater pesticide concentrations, which may account for the high CV values.  At

Sullivan Point, location M10-1 appeared to have elevated pesticide concentrations, which could account

for the high CV at that AOC.  None of the locations at monitoring stations M05 or M06 (in Jamaica Cove)

appeared to have elevated pesticide concentrations.  

4.5.4 Conclusions

In summary, for the Rounds 1 through 4 data, most of the average CVs for each of the parameter groups

for each of the AOCs were similar to the CVs from the historic data.  The CVs were higher for all

parameter groups in the Back Channel and for the pesticide/PCB parameter group at all the AOCs.  As

indicated on Figure 4-4, most of the average CVs were 0.8 or lower for the PAHs and inorganics, which

were similar to the historic CVs.  Dioxins were not analyzed in the historic samples; therefore, evaluations

to historic data could not be made.  However, their CVs were similar to those for pesticides/PCBs.  

As indicated in Section 4.5.2, the number of sampling locations (three) per monitoring station was

calculated using an USEPA DEFT model that assumed an average CV value of 0.5, which is similar to

the average CVs for the inorganics and PAHs (except for the Back Channel).  Two of the three stations

causing the elevated CVs for PAHs and/or inorganics in the Back Channel (M03 and M04) are being

evaluated as part of the investigation for Site 32.  The PAH concentrations appeared to be elevated at the

different locations within M01 throughout the rounds.  Finally, although the average CVs for the

pesticides/PCBs and dioxins were higher than the 0.5 value that was used to determine the number of

locations per monitoring station, PCBs were not limiting COCs and pesticides and dioxins are not

considered to be COCs for OU4.  Rounds 5 and 6 samples need to be evaluated to determine if

additional samples should be collected at select monitoring stations.  
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5.0  EVALUATION OF CHEMICALS WITH INTERIM REMEDIATION GOALS 

This section of the report first describes the development of the Preliminary Remediation Goals (PRGs)

and IRGs and then presents a comparison of the chemical concentrations in the sediment to the IRGs.

The remaining portion of this section presents various data evaluations that were only conducted on the

chemicals that are used as IRGs. 

5.1 COMPARISON OF SEDIMENT CONCENTRATIONS TO IRGS

5.1.1 Objective

The objective of this section is to present the comparison of the sediment concentrations to the IRGs for

the offshore area for PNS to determine whether exposure concentrations are at acceptable levels.

5.1.2 Background

The Interim Offshore Monitoring Program, initiated in accordance with the Interim ROD for OU4

(Navy, 1999), required the development of PRGs. As discussed in the Interim Offshore Monitoring Plan

(TtNUS, October 1999), only sediment-based ecological PRGs were developed for OU4.  The PRGs that

were developed for OU4 are used as the IRGs for OU4, as outlined in the Interim Offshore Monitoring

Plan.

Science Applications International Corporation (SAIC) developed the PRGs using the process outlined in

the PRG proposal that was presented in the Interim Offshore Monitoring Plan (TtNUS, October 1999;

Appendix A), and the results are presented in the document Preliminary Remediation Goals for Operable

Unit 4 (TtNUS, November 2001).  PRGs were developed for chemicals that were identified as limiting

COCs (i.e., chemicals that are responsible for much of the baseline risk).  The PRGs developed for OU4

were used as the IRGs for the following chemicals for evaluation of the interim offshore monitoring data:

Parameter IRG
(dry-weight)

Copper 486 mg/kg
Nickel 124 mg/kg
Acenaphthylene 210 µg/kg
Anthracene 1,236 µg/kg
Fluorene 500 µg/kg
HMW PAHs 13,057 µg/kg
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Although pesticides were not identified as COCs for OU4, the PRG development process included

pesticide data for OU4; PRGs were developed for endosulfan II (3.95 µg/kg), trans-nonachlor

(3.99 µg/kg), and 4,4’-DDT (66.4 µg/kg).  The PRGs developed for pesticides were not used as IRGs

because they were not identified as COCs for OU4.  

The average sediment concentration from each station from each sampling round was compared to the

IRGs.  Sediment concentrations at individual locations within a monitoring station were not compared to

the IRGs with the exception of the estimated chemical concentrations in sediment at M11.  The estimated

chemical concentrations in sediment at M11 were not combined with the actual chemical concentrations

in the sediment samples that were collected at M11 so that the results could be evaluated separately.

Finally, correlation plots (mussel concentrations versus sediment concentrations) were generated for

copper, nickel, acenaphthylene, anthracene, fluorene, and HMW PAHs (see Appendix E).  The HMW

PAHs consist of the following chemicals:  benzo(a)anthracene, benzo(a)pyrene, chrysene,

dibenzo(a,b)anthracene, fluoranthene, and pyrene.  Appendix E describes the procedures used to create

the plots for mussels and lobsters (as presented in Section 7.0).  The appendix also includes a table that

presents each data pair used in the analyses.  These plots were used to determine how well the mussel

concentrations correlated with the sediment concentrations.

5.1.3 Results

5.1.3.1 Sediment Concentrations Compared to IRGs

Figures 5-1 through 5-6 present the non-normalized sediment concentrations compared to the IRGs.

Table B-8 in Appendix B presents the chemical concentrations in each sample for the chemicals with

IRGs based on the comment resolution in Appendix L.  This table is not discussed in this report for

reasons presented in Appendix L.  As shown on Figure 5-1, acenaphthylene concentrations at M01

exceeded the IRG in all but the first round.  Fluorene and HMW PAH concentrations (see Figures 5-3 and

5-4, respectively) exceeded the IRG in the fourth round only at M01.  

As shown on Figure 5-5, copper concentrations at M04 exceeded the IRG in all but the first round.  Nickel

concentrations (see Figure 5-6) slightly exceeded the IRG at M04 during Round 1.  Anthracene

concentrations (see Figure 5-2) exceeded the IRG at M04 in the fourth round only, and the concentrations

for the first three rounds were similar to each other and more than four times less than the IRG.  

As shown on Figure 5-5, copper concentrations at M11 exceeded the IRG in all four sampling rounds.

Nickel concentrations (see Figure 5-6) at M11 only exceeded the IRG in the first round.  
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As shown on Figure 5-3, fluorene concentrations exceeded or were similar to (but less than) the IRG at

M12 in all four rounds.  Anthracene concentrations (see Figure 5-2) at M12 exceeded or were similar to

(but less than) the IRG in the first, third and fourth rounds.  As shown on Figure 5-4, HMW PAH

concentrations at M12 exceeded IRGs in the first, third, and fourth rounds.  

Two other stations (M03 and M13) had exceedances of only one chemical in one or two rounds (copper

at M03 in two rounds and fluorene at M13 in one round).  As shown on Figure 5-5, copper concentrations

in sediment at M03 in the first three rounds were greater than or similar to (but less than) the IRG, and

less than the IRG in the fourth round.  Fluorene concentrations (see Figure 5-3) at M13 in the first, third,

and fourth round were below the IRG, whereas the concentration in the second round exceeded the IRG. 

The following table summarizes the stations that have chemical concentrations greater than the IRGs:

Stations
Exceeding IRGs

Parameter Round No.
Exceeding IRGs

Acenaphthlyene 2,3,4
Fluorene 4

M01

HMW PAHs 4
M03 Copper 1,3

Copper 2,3,4
Nickel 1

M04

Anthracene 4
Copper 1,2,3,4M11
Nickel 1

Anthracene 4
Fluorene 1,3,4

M12

HMW PAHs 1,3,4
M13 Fluorene 2

5.1.3.2 Predicted Sediment Concentrations Compared to IRGs 

The mussel to sediment correlation plots for copper, nickel, acenaphthylene, anthracene, fluorene, and

HMW PAHs are presented in Appendix E.  Based on these plots, the correlations between the chemical

concentrations in the mussel and sediment were low.  This may indicate that the mussels were not

accumulating the chemicals from the sediment to any significant degree.  This was supported by the low

BSAFs for the PAHs (<0.07 for acenaphthylene, anthracene and fluorene), and the low BAFs for copper

(0.19) and nickel (0.06).  For example, on Figure E-7, the anthracene concentrations in the mussels did

not change much over the range of sediment concentrations with the exception of a few sporadic samples

that were elevated.  
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There were two locations at monitoring station M11 where sediment was not visible.  At these locations,

the chemical concentrations in the mussels (normalized concentrations for organic chemicals) were used

to estimate sediment concentrations using mean BAFs and BSAFs as presented in the Monitoring Plan

(TtNUS, October 1999).  Even though there was little correlation between the mussel concentrations and

the sediment concentrations, the mean BSAFs were similar to those found in the literature.  The sediment

concentrations were calculated for each chemical by dividing the mussel concentration by the mean BAF

or BSAF for that chemical across all monitoring stations and across all rounds.  For the organic

chemicals, the BSAFs were multiplied by the average TOC value across all of the monitoring stations

(1.7 percent).  This value should be conservative because the portion of the Piscataqua River adjacent to

M11 moves very quickly when the tide changes so that the sediment is likely to be sandy with little TOC.

Table 5-1 presents the results of this calculation for all of the chemicals that were detected in the mussel

samples. 

Table 5-2 presents the estimated sediment stations at M11 compared to the IRGs.  These values were

not averaged with the other sediment concentrations from M11 that are presented in Figures 5-1 through

5-6.  As can be seen from the table, none of the estimated sediment concentrations at M11 exceeded the

IRGs.  If these results were averaged with the sediment samples that were collected from M11, the IRGs

would not be exceeded for some rounds at M11.

5.1.4 Conclusions

Per the Interim Offshore Monitoring Plan, no decisions concerning whether a concentration trends exists

at any station will be made until monitoring year five.  The decision making was planned for the 5-year

review to prevent inappropriate conclusions being made on the basis of too few data points.  Therefore,

any apparent trends may only give the reader an initial impression of site conditions and identify

chemicals and stations that could warrant additional scrutiny in future data reviews.

Six monitoring stations exceeded an IRG in at least one sample.  Four of the six stations had consistent

exceedances (in three or four rounds) for one or more chemicals:

• M01 – Acenaphthylene (three rounds)

• M04 – Copper (three rounds)

• M11 – Copper (four rounds)

• M12 – Fluorene and HMW PAHs (three rounds each)
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Based on the four baseline rounds, PAH concentrations at M01 exceeded IRGs.  Station M01 is located

in the Back Channel AOC offshore of Site 34.  

Foundry slag has been identified in the intertidal areas of M03 and M04 and may be the source of the

metals.  M03 and M04 are located in the Back Channel AOC offshore of Site 32.  

Erosion of metals contaminated soil at M11 by the DRMO (Site 6) was identified in 1999 and emergency

removal action was conducted to prevent further erosion of contaminants. 

M12 indicates PAH exceedances of IRGs; M12 is located in the Dry Docks AOC offshore of Sites 5, 10,

26, and 27.  The elevated levels of PAHs at those locations may be caused by a combination of sources

that may or may not be related to PNS including; potential migration or transport from IR sites, discharges

from barges/boats, storm water outfalls located in the vicinity of the shipyard, and dock-side activities, to

name a few.

5.2 OUTLIER ANALYSIS

5.2.1 Objective

The primary objective of this section is to describe the results of the outlier analysis that was conducted

on the reference station data.  The secondary objective of this section of the baseline report is to present

the results of the analysis conducted to determine if the TOC and grain size for each AOC were similar.

5.2.2 Background

In accordance with the Interim Offshore Monitoring Plan (TtNUS, October 1999), before the average

parameter concentrations for the reference station samples were calculated, statistical data outliers were

evaluated to determine whether they truly represented outliers.  Outliers with an assignable cause may be

omitted from certain analyses because they do not belong to the data set being evaluated.  Outlier tests

on the reference station data were conducted for the following chemicals: copper, nickel, acenaphthylene,

anthracene, fluorene, and HMW PAHs.  These chemicals were selected because they were identified as

limiting COCs in the PRG document and were selected as IRGs for the Interim Offshore Monitoring

Program (TtNUS, November 2001). 

Statistical outlier analysis was performed on the reference station data to identify any values that did not

represent the underlying distribution.  The Shapiro-Wilk W test was used to determine whether the

reference station data were best represented by a normal or lognormal distribution function.  The data

tested for the lognormal underlying distribution were first transformed by computing the natural logarithm
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of each value.  Data points that fell outside a 95 percent confidence ellipse around the data when plotted

in a probability diagram were then tested to determine whether the data points were statistical outliers.

Appendix H describes the statistical tests that were conducted.

Based on regulator comments on the PRG document regarding the applicability of developing a basewide

PRG number, the Navy agreed to evaluate the TOC concentrations in each of the AOCs (Back Channel,

Jamaica Cove, Clarks Cove, Sullivan Point, DRMO, and Dry Docks) to determine whether they were

similar.  The evaluation was also conducted for the percent sand, silt, and clay in each sample.  Although

this evaluation is not a true outlier analysis, this is the most appropriate section of the report for this

evaluation to be presented.  The statistical tests used for this evaluation are described in Appendix F.

5.2.3 Results

5.2.3.1 Reference Station Outlier Analysis

This section presents the results of the outlier analysis conducted for copper, nickel, acenaphthylene,

anthracene, fluorene, and HMW PAHs.  Table 5-3 summarizes the results of the outlier analysis.  Section

3.2.3 discusses the removal of one reference mussel sample based on the outlier analysis conducted and

presented in the Draft Interim Offshore Monitoring Report (TtNUS, December 2001).  See the attachment

to the April 2, 2000 conference call minutes in Appendix L for more details.

For sediment, nickel at OU4-SD-R03-100B (Round 2) was identified as a statistical outlier.  The sample

concentration (38.2 mg/kg) was less than twice the maximum concentration in many of the sediment

samples at other reference stations during all four rounds.  Also, other metal concentrations in that

sediment sample did not appear to be elevated.  Therefore, the removal of the nickel value from the data

set does not appear to be warranted without further evidence that the datum is not representative of

contaminants in the area of this sample.

Copper at OU4-MU-R04-400A (Round 3) was identified as a statistical outlier for mussels.  The copper

concentration in this sample was between three and four times greater than the copper concentration in

most of the other mussel samples from the reference stations and less than two times the copper

concentrations in several of the other mussel samples from the reference stations.  Other metals in this

sample were not elevated.  The elevated copper concentration at OU4-MU-R04-400A does not warrant

its removal from the data set as an outlier without further evidence that the datum is not representative of

contaminants in the area of this sample.

No chemicals in the juvenile lobster data set from the reference stations were identified as statistical

outliers.
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5.2.3.2 Evaluation of TOC and Grain Size Data

Figures F-1 through F-16 in Appendix F present the results of the outlier analysis for the TOC and grain

size (percent silt, percent sand, and percent clay).  The results of the analyses indicate that the TOC

concentrations and grain size values are statistically similar across the AOCs.

5.2.4 Conclusions

The results of the initial outlier analysis on the reference station data indicate that PAHs in one mussel

sample (OU4-MU-R02-400A) were statistical outliers that warranted removal from the data set (see

Section 3.2.3).  Other chemicals identified as statistical outliers in the sediment, mussels, and juvenile

lobsters data sets were not detected at levels that warranted removal of the samples or parameters from

the data set.  Also, as more data are collected for trending, the effects of a single outlier on the trend will

be limited even if the outlier is not removed from the data set.  Finally, TOC levels and grain size

distributions were similar, so PRGs do not need to be calculated for each AOC.

5.3 DESCRIPTIVE STATISTICS ACROSS ROUNDS

5.3.1 Objective

The objective of this section of the baseline report is to present the results of the analytical data collected

during the first four rounds of the interim offshore monitoring program and to list general observations

about the data across the rounds.

5.3.2 Background

As presented in Sections 2.0 and 3.0 of this report, sediment, mussels, and juvenile lobster samples were

collected from monitoring and reference stations and analyzed for various chemical constituents.  The

analytical results are presented and described in the following sections.  The data in this section were

normalized and/or averaged in accordance to the procedures presented in Section 3.0. 

5.3.3 Results

The tables in the DQA reports in Appendix A present the average normalized chemical concentrations in

sediment, mussel, and juvenile lobster samples at each station.  Those tables were compiled per

sampling round and were used to identify trends in the data across the stations.  Those observations

were presented in the DQA reports.
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Tables G-1, G-2, and G-3 in Appendix G present the average normalized chemical concentrations for

sediments, mussel, and juvenile lobster at each station across all sampling rounds.  These tables were

used to identify whether certain sampling rounds consistently had greater chemical concentrations at a

given station.  Tables G-1, G-2, and G-3 also display the mean reference station concentration (from all

four rounds combined) for comparison purposes.  The shaded values on the tables identify the round with

the greatest detected analyte concentration for that station.  Sediment concentration plots (non-

normalized data) are provided for the six chemicals identified as IRGs to evaluate the data (Figures 5-1

through 5-6).  Tables for the other chemicals analyzed were provided as backup in Appendix G and were

not specifically evaluated in this baseline report. 

OU4 samples were analyzed for about 150 chemicals to obtain a comprehensive data set on potential

chemical contaminants.  It is not practical to discuss all 150 or so contaminants in this data evaluation;

therefore, only the six chemicals for which IRGs are developed (copper, nickel, acenaphthylene,

anthracene, fluorene, and HMW PAHs) are discussed below with the understanding that these six

chemicals represent the majority of risk concerns.  As presented in the Interim Offshore Monitoring Plan

(TtNUS, October 1999), trending for the 5-Year Report will only be conducted for the limiting COCs that

have IRGs.

Figures 5-7 through 5-10 show the average normalized chemical concentrations for acenaphthylene,

anthracene, fluorene, and HMW PAHs in sediment, mussel, and juvenile lobster for each round and

across all the monitoring stations. Figures 5-11 and 5-12 show the average normalized (for sediment) and

non-normalized (for mussel and juvenile lobster) chemical concentrations for copper and nickel in

sediment, mussel, and juvenile lobster for each sampling round across all of the monitoring stations.  The

figures also present the average reference concentrations.

Figures G-1 through G-4 in Appendix G show the average non-normalized chemical concentrations for

mussels and juvenile lobsters for acenaphthylene, anthracene, fluorene, and HMW PAHs.  These figures

were presented to determine if there were any seasonal differences in chemical concentrations for the

organic chemicals prior to normalizing the data to lipids.

For each monitoring station, chemical concentrations were calculated by averaging the chemical

concentrations from all the sediment locations within the station for each round.  The reference station

concentrations plotted on the figures are the average reference concentrations across the four reference

stations for each sampling round.  In addition, the reference concentrations were averaged across all four

sampling rounds and plotted as a line across the plots.  A statistical comparison of monitoring station

concentrations to reference station concentrations is presented in Section 5.4 of this report.  When

applicable, duplicate sample results were averaged and one-half of the detection limit was used for non-
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detected chemicals.  If all sites within a station were less than detection limits for a COC, the average

concentration was reported as a zero in the figures.  The following generalizations were made from the

figures:

• Monitoring stations M01 and M12 consistently had the greatest normalized PAH concentrations (for

the limiting COCs) for sediment, and M12 and M13 consistently had the greatest PAH concentration

for mussels (see Figures 5-7 through 5-10).  Other stations had elevated levels of PAHs

concentrations, but no consistent patterns were apparent.  The only consistent pattern for juvenile

lobsters were HMW PAHs at M13.  The majority of the stations had acenaphthylene, anthracene,

fluorene, and HMW PAHs concentrations within the range of the reference station concentrations in

all media.  These patterns were representative of the other PAHs detected for sediment, mussel, and

juvenile lobster, but a few additional stations had sporadic high concentrations, as presented in the

DQA reports. 

• For mussels, the non-normalized chemical concentrations of the PAHs were greater in the spring

rounds (Rounds 2 and 4) than the late summer rounds at most stations, with the most notable

exceptions being monitoring stations M12 and M13 (see Figures G-1 through G-4 in Appendix G).

The opposite trend was observed at these stations.  No distinct trend in chemical concentrations

between the seasons was observed for the juvenile lobster data.

• Monitoring stations M03, M04, M08, M09, and M11 had elevated copper concentrations in sediment

(see Figure 5-11).  Of these locations, M03 and M04 had elevated copper concentrations in mussel

for some of the rounds, and other stations had elevated copper concentrations in mussels during one

round.  No pattern is evident for copper in juvenile lobsters.

• Monitoring stations M04, M08, M09, and M11 had elevated nickel concentrations in sediment (see

Figure 5-12).  M03, M04, M08, and M09 appeared to have slightly elevated nickel concentrations in

mussels.  No pattern was evident for nickel in juvenile lobsters, because nickel was not detected in

most of the lobster samples.

5.3.4 Conclusions

The following bullets present the general conclusions from the review of the descriptive statistics:

• Monitoring stations M01, M12, and M13 consistently had the greatest PAH concentrations for

sediment, M12 and M13 consistently had the greatest PAH levels for mussels, and M13 had the

greatest HMW PAH concentrations in juvenile lobsters.  Also as presented in Section 5.1, these three



REVISION 0
MAY 2002

100111/P 5-10 CTO 0815

monitoring stations, along with anthracene at M04 during Round 1, were the only stations where

PAHs exceeded the IRGs.  The majority of the stations had acenaphthylene, anthracene, fluorene,

and HMW PAHs concentrations within the range of the reference station concentrations.  The

elevated levels of PAHs at M12 and M13 may be caused by a combination of sources that may or

may not be related to PNS including; potential migration or transport from IR sites, discharges from

barges/boats, storm water outfalls located in the vicinity of the shipyard, and dock-side activities, to

name a few.  The PAHs at M01 may be caused by the activities related to Site 34.

• The concentrations of PAHs were generally greater in the mussels collected in the spring rounds than

late summer rounds.  No seasonal trend was observed for the juvenile lobster data.

• Monitoring stations M03, M04, M08, M09, and M11 had elevated copper concentrations in sediment,

while only M03 and M04 had consistently elevated copper concentrations in mussels.  Other stations

had elevated copper concentrations in mussels during one round; however, there is no pattern

evident for copper in juvenile lobsters.  The IRG for copper was only exceeded at M03, M04, and

M11, so the slightly elevated copper levels at M08 and M09 were within acceptable risk levels.  The

source of the copper in the intertidal locations at M03 and M04 at Site 32 will be evaluated as part of

the investigation for Site 32, but elevated levels are believed to be related to slag found in the vicinity

of these locations.  The source of the copper at M11 may be past erosion of soils from DRMO (see

Section 5.1.4). 

• Monitoring stations M04, M08, M09, and M11 had elevated nickel concentrations in sediment, while

M03, M04, M08, and M09 appeared to have slightly elevated nickel concentrations in mussels.

Nickel was not detected in most of the juvenile lobster samples.  The IRG for nickel was only

exceeded at M04 (slightly during one round) and M11 (during one round), so the slightly elevated

nickel levels at M08 and M09 were within acceptable risk levels.  The source of the nickel in the

intertidal locations at M03 and M04 at Site 32 will be evaluated as part of the investigation for Site 32,

but elevated levels are believed to be related to slag found in the vicinity of these locations.  The

source of the nickel at M11 may be past erosion of soils from DRMO (see Section 5.1.4). 

5.4 REFERENCE STATION COMPARISON

5.4.1 Objective

The objective of this section is to present the statistical comparison of the chemical concentrations at the

sediment, mussel, and juvenile lobster samples in the monitoring stations to the samples at the reference

stations.
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5.4.2 Background

As presented in the Monitoring Plan (TtNUS, October 1999), four reference stations were selected to

provide data on regional concentrations of chemicals in the Piscataqua River.  The stations were at

locations with similar sediment type as PNS but are not influenced directly by PNS.  The analytical data

from the reference location was used to determine if the contaminant concentrations in the sediment,

mussel, and/or juvenile lobsters from the monitoring stations were statistically elevated above reference

concentrations in those same media.  These statistical evaluations were conducted for the following

chemicals - copper, nickel, acenaphthylene, anthracene, fluorene, and HMW PAHs.

Two statistical evaluations were used to compare the data from the monitoring stations to the reference

stations.  First, the entire data set from the monitoring stations (combined across all monitoring stations

and all rounds) was compared to the data set from the reference stations (combined across all reference

stations and all rounds) to determine if any of the chemicals in any of the monitoring stations were

elevated compared to the reference stations.  Next, a second statistical evaluation was performed to

determine which monitoring stations had elevated chemical concentrations.  This was done for all

chemicals previously listed (not only that were elevated in the entire data set).  Therefore, the second

evaluation identified any individual stations that had elevated concentrations of certain chemicals.  See

Appendix H for a description of the statistical tests that were performed.

5.4.3 Results

Table 5-4 summarizes the results of the statistical comparison of the entire monitoring station data set

versus the entire reference station data set for chemicals in the sediment, mussels, and juvenile lobsters.

Table H-1 in Appendix H shows the results of the Shaprio-Wilk test that is used to determine whether the

non-parametric or parametric ANOVA should be conducted, and Table H-2 presents the results (and

backup information) of the statistical comparison between the data sets.  Based on the comparison

between the data sets, for the sediment, all six parameters that were evaluated (copper, nickel,

acenaphthylene, anthracene, fluorene, and HMW PAHs) were statistically elevated in the monitoring

station data set versus the reference station data set.  For the mussels and juvenile lobsters, none of the

chemicals were elevated.

Table 5-5 summarizes the results of the statistical comparison of the each monitoring station (combined

across the rounds) versus the entire reference station data set (combined across all reference stations

and across all rounds) for the chemicals in the sediment, mussels, and juvenile lobsters.  Tables H-3

through H-11 in Appendix H present the backup supporting information for the statistical comparisons.  As

observed in Table 5-5, at least two chemicals were statistically elevated in the sediment of each

monitoring station compared to the reference stations.  At several stations (M01, M08, M12, M13), all of
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the chemicals that were evaluated were statistically elevated in the sediment of each monitoring station

compared to the reference stations.  For mussels, the elevations were much more sporadic; however,

M02, M05, M10 and M14 were the only stations that did not have any chemicals that were elevated

compared to the reference station data.  Finally, no chemicals were elevated in the juvenile lobsters.

5.4.4 Conclusions

The evaluation of the combined monitoring station data set, showed that overall levels of copper, nickel,

acenaphthylene, anthracene, fluorene, and HMW PAHs in sediment were elevated in the monitoring

stations versus the reference stations.  However, only the overall levels of copper and nickel in mussels,

and no chemicals in juvenile lobsters were elevated in the monitoring stations versus the reference

stations.  

The evaluation at each monitoring station was then conducted to determine which monitoring stations had

elevated levels of chemicals.  Although copper and nickel concentrations in the sediment were statistically

elevated at all of the monitoring stations, the concentrations of copper and nickel only exceeded the IRGs

at three and two monitoring stations, respectively.  Therefore, the elevated levels of copper and nickel at

the other stations were within acceptable risk levels.  The PAHs were statistically elevated in the sediment

at M01, M08, M10, M12 and M13.  Of these stations, only the PAHs from M01, 12, and M13 exceeded

the IRGs.  Anthracene at M04 also exceeded the IRG, but no PAHs (including anthracene) from M04

were statistically elevated at that station.  This is because the anthracene exceedance was only in one

round and the detections in the other rounds were much lower.

In summary, the results of the evaluation in this section indicate that monitoring of chemical

concentrations in sediment as the primary indicator of contamination is appropriate.  The chemical

concentrations in sediment were more often elevated in the monitoring stations versus the reference

stations, compared to chemical concentrations in mussels or lobsters.  Therefore, it is important to

monitor the sediments to determine if the levels of chemicals in the sediment are causing an

unacceptable risk.  The evaluation also showed that monitoring the chemicals in mussels as a secondary

indicator provides valuable information on the bioavailability of the chemicals.  Many chemicals in the

mussels were elevated at select monitoring stations compared to the reference stations.  The evaluation

indicated that the monitoring juvenile lobsters as a third indicator is not providing useful information for

monitoring.  None of the chemicals for which there are IRGs were detected at statistically elevated

concentrations in the juvenile lobsters at the monitoring stations.  Therefore, monitoring juvenile lobsters

is only monitoring background levels of chemicals.  The need for continued juvenile lobster sampling in

future rounds is discussed in Section 7.0 of this report.
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6.0  RECOMMENDATION FOR PROPOSED SAMPLING SEASON

6.1 OBJECTIVE

The objective of this section of the baseline report is to identify the appropriate season for monitoring in

subsequent rounds of the monitoring program.  Samples were collected twice a year during the first four

rounds of the interim offshore monitoring program.  Two sets of samples were collected in early May

(Rounds 2 and 4) and two rounds were collected in late August or early September (Rounds 1 and 3).

Only one set of samples per year will be collected in subsequent rounds of the monitoring program.  As

presented in the Interim Offshore Monitoring Plan (TtNUS, October 1999), the following evaluation was

conducted to determine the appropriate season for monitoring:

• Determine whether there is a seasonal variation in the acid volatile sulfide (AVS) and simultaneously

extracted metals (SEM) data from the first four rounds of the monitoring program.  Also, use the

results of the sediment data collected in 1996 - 1997 to further support this evaluation.

• Consider the magnitude and number of SEM-AVS concentrations that are greater than 5 µmol/g.

• Consider the availability and visibility of biota and habitat during the season, the peak biological

productivity, and prevalence of sensitive stages of marine life such as larval and/or juvenile forms,

and logistical constraints from weather and daylight.

During the first four rounds of the monitoring program, AVS samples were collected from 0 to 10 cm and

0 to 2 cm at each sediment location.  This was done because sediment in the 0 to 2 cm range may be

more oxygenated and therefore may have lower AVS concentrations than sediment from 0 to 10 cm.

AVS samples collected in the 0 to 10 cm range may result in potential overestimation of the bioavailability

of metals in the sediment, because the sediment may become oxygenated during homogenization of the

sediment sample, which would result in lower AVS concentrations.  This section of the baseline report

includes an evaluation of the two sets of AVS data to determine whether there are any impacts to the

monitoring program.  

6.2 BACKGROUND

AVS was identified as a significant factor controlling the bioavailability of trace metals in sediment.

Analyses of SEM and AVS have been proposed to account for the relative bioavailability of trace metals

in anaerobic sediments (DiToro et al, 1990).  In laboratory experiments, AVS has been shown to control

the pore water concentrations and bioavailability of cadmium and nickel (DiToro et al., 1990; Di Toro et
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al., 1992).  From these studies, it was concluded that divalent metals in sediments would not be predicted

to cause toxicity or bioaccumulation when the SEM concentrations are lower than the AVS

concentrations.  Criteria based on SEM are expressed on a molar basis for summed concentrations of

cadmium, copper, nickel, lead, and zinc normalized to molar concentrations of AVS.  The SEM minus

AVS concentrations were intended to predict an absence of toxicity attributable to metals (Ankley et al.,

1996; Hansen et al., 1996).  Hansen et al. (1996) concluded that this approach was very useful when

identifying sediments of concern.  Additionally, Berry et al. (1996) concluded that, by normalizing AVS

data, toxicity predictions involving sediments contaminated with cadmium, copper, nickel, lead, or zinc

can be made across a wide range of sediment types. 

AVS concentrations may vary with depth and time of year.  Data from marine sediments collected in

Rhode Island indicate that AVS concentrations increase as depth increases (Boothman and Helmstetter,

1992).  This study also concluded that seasonal variation exists; subsurface maxima in summer are

generally higher and occur closer to the surface than in winter (Boothman and Helmstetter, 1992).  AVS is

mediated by sulfate-reducing bacteria that convert sulfate to sulfide.  At low temperatures, the bacteria do

not produce as much sulfide.  Based on the variability of AVS concentration, it is possible to have

variability in trace metal bioavailability.  For example, trace metals may be bound to sulfide during periods

of high AVS concentration and may be bioavailable during periods of low AVS concentration.

The selection of 5 µmol/g as the criteria for the SEM-AVS value is presented in USEPA (September

1997) and in the Interim Offshore Monitoring Plan (TtNUS, October 1999).

6.3 RESULTS/DATA INTERPRETATION

6.3.1 AVS and SEM Evaluation

As part of this evaluation, several sets of tables and figures were generated to make the trends in the

data easier to observe.  The following paragraphs summarize the observations from the tables and

figures.

Figure 6-1 presents a series of graphs that have the 0 to 10 cm and 0 to 2 cm AVS concentrations plotted

for each round at each station.  The y-axis for all the plots (except M10 and M13) is 0 to 40 µmol/g for

ease of comparison.  The AVS data from each station were averaged in those plots.  The AVS results

from the individual samples are presented in Appendix I-1.  The following bullets list the results of the

comparison:

• Rounds 1 and 2 had higher AVS concentrations than Rounds 3 and 4.  At many sampling stations,

AVS concentrations from Round 1 were the highest and those from Round 3 were the lowest.
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• The AVS concentrations were generally higher for Round 4 compared to Round 3.

• The AVS concentrations in the 0 to 2 cm samples were mostly, but not always lower than the AVS

concentrations in the 0 to 10 cm samples.  

• The absence of data at some locations at M11 is because little sediment present was present at the

station.

The overall conclusion from these plots is that few, if any, differences in seasonal variation in the AVS

data are apparent.  Although Round 1 in late summer generally had the highest AVS concentrations,

Round 3, also in late summer generally had the lowest AVS concentrations.  Figure 6-2 presents the AVS

values for the sediment samples collected in 1996-1997 and as part of the seep/sediment investigation

(TtNUS, May 2000).  The data used to construct Figure 6-2 are presented in Appendix I-2.  Based on this

figure and the discussion in the Seep/Sediment Summary Report, no seasonal difference in the AVS

concentrations could be discerned from the data. 

Figure 6-3 presents SEM concentrations plotted for each round at each station.  The data used to

construct Figure 6-3 are presented in Appendix I-3.  Overall, there was no indication of a seasonal

difference in the SEM concentrations.  However, two stations (M04 and M11) had much higher SEM

concentrations than the remaining stations.  These high SEM concentrations correspond with the high

metals concentrations observed at these stations, as presented in the DQA reports (see Appendix A).  It

has been determined that metal slag present at M04 and erosion at Site 6 (onshore from M11) are the

causes for the high metal concentrations at those stations.  

Figure 6-4 presents the SEM values for the sediment samples collected in 1996-1997 as part of the

seep/sediment investigation (TtNUS, May 2000).  The data used to construct that figure are presented in

Appendix I-4.  Based on this figure and the discussion in the Seep/Sediment Summary Report, no

seasonal difference in the SEM concentrations could be discerned from the data.  

Table 6-1 presents the SEM minus AVS concentrations for each sample for each round.  The table shows

the 0 to 2 cm and 0 to 10 cm SEM minus AVS concentrations side-by-side.  The SEM samples used in

both sets of calculations were collected from 0 to 10 cm.  The cells in this table are shaded if the SEM 
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minus AVS concentration is greater than 5 µmol/g.  The following table summarizes the number of SEM

minus AVS concentrations that are greater than 5 µmol/g and the range of the values:

Depth Round 1 Round 2 Round 3 Round 4
0 to 2 cm 2 samples

(5.8-7.9 µmol/g)
2 samples

(5.1-5.2 µmol/g)
4 samples

(7.0-164 µmol/g)
5 samples

(6.6-51.5 µmol/g)
0 to 10 cm 2 samples

(7.9-128 µmol/g)
None 4 samples

(7.0-168 µmol/g)
6 samples

(12.3-51.5 µmol/g)

Based on the above table, there does not appear to be a significant differences in SEM minus AVS

concentrations between seasons or between the 0 to 2 cm and 0 to 10 cm samples (see Section 9.9 for a

discussion on the uncertainties regarding comparison of the 0 to 2 cm and 0 to 10 cm AVS data).  The

high SEM minus AVS values in Rounds 1 and 3 are caused by single samples, and the rest of the

samples were within the range of the other SEM minus AVS values.  A similar trend was observed in the

SEM minus AVS samples collected in 1996 and 1997 (see Table 6-2).

Table 6-3 presents a summary of the reduction/oxidation discontinuity for each sample for Rounds 1

through 4 of the monitoring program.  The sediment redox discontinuity is defined as the depth from the

surface of the sediment where a visual color change (from brown to black) in the sediment was observed.

This color change is a crude indication of the location where the sediment begins to become reduced.  No

redox zone was observed in most of the salt marsh samples, which is caused by the aeration from the

roots.  The table indicates that the sediment samples collected in May (Rounds 2 and 4) have a slightly

deeper redox zone than the samples in the August-September timeframe.  Therefore, a slightly larger

portion of the metals in the sediment may be more bioavailable in May.

A few additional figures were generated to further present the AVS and SEM data for informational

purposes.  These figures were not used to evaluate seasonal trends in the AVS and SEM data.

Figures 6-5 and 6-6 present the AVS concentrations across all the stations in the 0 to 2 cm and 0 to

10 cm, respectively divided between the intertidal and subtidal areas.  From these figures, it is obvious

that the subtidal samples have higher AVS concentrations than the intertidal samples.  There are

probably two reasons for this.  As presented in Section 4.4, the subtidal sediment samples generally have

a higher percent silt than the intertidal samples, and fine-grained sediment typically have higher AVS

concentrations than coarse-grained sediment (Horowitz, 1984).  Also, the intertidal sediments are aerated

when the tide is out.  

Figure 6-7 presents the AVS concentrations (0 to 2 cm and 0 to 10 cm) across all the stations.  One

monitoring station, M13, had AVS concentrations significantly higher in Rounds 1 and 2 at both depths.

This was expected because all three locations within station M13 were subtidal, which typically have 
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highest AVS concentrations compared to the intertidal locations (see above discussion).  Monitoring

stations M03, M05, and M10 also had relatively high AVS concentrations in Rounds 1 and 2.  

6.3.2 Bioavailability of Chemicals

As was evaluated in Section 4.2, and presented on Figure 4-1, the percent lipids for mussels were higher

in the spring rounds (Rounds 2 and 4) compared to the summer rounds (Rounds 1 and 3), with a few

exceptions.  From the juvenile lobster plot, the percent lipids were highest during Round 4 at most

stations but lowest during Round 2.  Therefore, there is a seasonal trend in percent lipids for mussels; the

percent lipids were higher in the spring rounds.  There is no apparent seasonal trend in percent lipids for

the juvenile lobsters.  The lack of seasonal differences in percent lipids for the juvenile lobster is likely

caused by the smaller percentage of lipids in the juvenile lobster meat, compared to the larger percentage

of lipids in the mussel tissue.  

As part of the Gulfwatch monitoring program, mussels in Maine are collected in the fall, after they have

spawned, because changes in their fat content and biochemistry caused by spawning can skew test

results (Fried, 1999).  The large difference in percent lipids for the mussels between rounds is because

mussels collected in May probably have not yet spawned for the year.  Most of the water temperature

measurements during the spring rounds were less than 10°C, while the minimum temperature for

spawning for blue mussels ranges from 12oC (Rutherford, R.J., 1994) to 14oC (Sea-Ex, undated).

The higher percent lipids in the mussels in the spring rounds indicates that the mussels may have higher

concentrations of organic chemicals in the spring rounds, solely because of the increased amount of

lipids in the mussels during those rounds.  The differences in percent lipids are taken into account when

the results are normalized by dividing the concentrations of organic chemicals in the tissue samples by

the percent lipids.  

6.3.3 Sampling Logistics

Logistically, the only significant difference between the sampling rounds was the availability of juvenile

lobsters at some of the stations (see Section 2.0).  This was expected and was one reason the sampling

was moved from early April to early May.  Although juvenile lobster sampling will be discontinued in future

rounds (see Section 7.0), it is possible that juvenile lobsters will be sampled in the future if the data are

necessary.  Therefore, the preferred season to sample juvenile lobsters is in the late summer round.

There was no seasonal difference collecting the mussels.

Although the weather was not an issue in collecting the samples, the weather was slightly better during

the late summer rounds than during the spring rounds. 
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6.4 CONCLUSIONS AND RECOMMENDATIONS

In summary, it appears that there are no significant differences in the data collected during the spring or

summer rounds that would change the outcome of the data evaluations.  Little, if any seasonal

differences were observed in the AVS or SEM data collected during the four rounds of the interim

offshore monitoring program or in the sediment samples collected in 1996-1997.  Although the qualitative

redox discontinuity indicates that the metals may be more bioavailable in the spring, this is not supported

by the SEM minus AVS results.  The number or magnitude of SEM minus AVS concentrations greater

than 5 µmol/g also did not vary seasonally.  The percent lipids in the mussels did vary seasonally;

however, this will be accounted for in the trending analysis when the samples are normalized.  Based on

the weather and the collection of juvenile lobsters, there is slight preference toward collecting future

rounds of data in the summer.  The fifth round of sampling was conducted during the summer round

because the outcome of the evaluation of seasonal differences was not known at the time. 

Therefore, for the reasons listed above and because samples for Round 5 were collected in the late

summer timeframe, the Navy recommended continuing to collect the future rounds of samples in the late

summer in the Draft Baseline Interim Offshore Monitoring Report (TtNUS, December 2001).  This was

agreed to by the regulators as per the comments on the Draft Baseline Interim Offshore Monitoring

Report and documented in a letter from the Navy (see Appendix L).

The Navy also recommends discontinuing the 0 to 2 cm AVS measurements because there was little

difference in the SEM minus AVS values.  Based on the comment resolution conference call on April 2,

2002, the Navy will discontinue all AVS and SEM measurements in future rounds (see Appendix L).  The

AVS and SEM measurements had already been collected for Round 5 at the time of this resolution, and

these data will be used in future evaluations, if necessary.
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7.0  RECOMMENDATION FOR CONTINUED LOBSTER SAMPLING

7.1 OBJECTIVE

The primary objective of this section of the baseline report is to evaluate whether lobster sampling should

be continued in subsequent sampling rounds.

7.2 BACKGROUND

As presented in the Interim Offshore Monitoring Plan (TtNUS, October 1999), juvenile lobster tissue data

were to be used to determine the comparability between lobster tissue concentrations and sediment

concentrations.  When the comparability is known (through the calculation of BAFs and BSAFs), in the

absence of juvenile lobster tissue data, sediment concentrations can be used to predict the tissue

concentrations.  Therefore, when comparable BAFs and BSAFs are determined, the lobster sampling can

be discontinued.  

To determine these comparable values, juvenile lobster BAFs and BSAFs were calculated across all the

monitoring stations for the first four rounds of monitoring, using the procedures presented in

Section 4.2.2.  Correlation plots (lobster concentrations versus sediment concentrations) also were

generated for copper, nickel, acenaphthylene, anthracene, fluorene, and HMW PAHs.  The plots were

developed to determine whether the contaminant concentrations were comparable to sediment

concentrations.

7.3 RESULTS

Tables J-1 through J-8 (Appendix J) present the summary statistics (i.e., minimum, maximum, average,

etc.) for the juvenile lobster BAFs and BSAFs for individual chemicals for each round for the monitoring

stations and reference stations.  Table 7-1 presents a summary of the minimum, maximum, and average

BSAF value for each chemical class (i.e., dioxins, PAHs, pesticides, and PCBs) for the monitoring

stations and the reference stations.  The minimum, maximum, and average BSAFs were based on the

mean BSAFs for all of the individual parameters within each chemical class for each round.  Because

metals are typically not grouped into chemical class summaries like organic chemicals, the average BAFs

for copper and nickel are shown and are used as the mean BAF for each round.

The average BSAFs for each of the chemical classes (except PCBs) in the monitoring stations vary by

less than a factor of 10 across the rounds.  The average BSAF for PCBs varies by a factor of 11 in the

monitoring stations and 13.5 for the reference stations.  
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In general, the BSAFs and BAFs were greater for the reference stations than the monitoring stations

except for HMW PAHs.  This may indicate that, although some of the chemical concentrations in the

monitoring station sediment samples are greater than the concentrations in the reference station

samples, all the chemicals may not be bioavailable. 

Figures 7-1 through 7-12 present the correlation plots of juvenile lobster concentrations versus sediment

concentrations for monitoring and reference stations for the following parameters: copper, nickel,

acenaphthylene, anthracene, fluorene, and HMW PAHs.  From the plots, it is apparent that the

correlations between chemical concentrations in juvenile lobsters and sediment are very low.  Therefore,

the juvenile lobster concentrations cannot be accurately predicted from the sediment concentrations at a

particular station. 

Figure 7-13 presents the average BSAFs for PAHs at the monitoring stations and reference stations

across all four rounds.  Figure 7-14 presents the average BAFs for copper and nickel at the monitoring

stations and reference stations across all four rounds.  As can be seen from these figures, the average

BAFs and BSAFs for each round were similar across all the monitoring stations.  The BAF for copper

varies by less than a factor of 2 across the rounds, the BSAFs of three of the PAHs (anthracene, fluorene,

and HMW PAHs) vary by less than a factor of 4, and the BSAFs for acenaphthylene vary by a factor

of 10. 

Finally, based on the concentration plots in Section 5.3 (Figures 5-7 through 5-12), chemical

concentrations in juvenile lobsters do not appear to correlate to sediment concentrations, except in a few

isolated instances.  Also, chemical concentrations in juvenile lobsters were not consistently elevated (i.e.,

within reference concentrations or within concentrations at other stations) at most stations (see

Section 5.3).  For example, fluorene is elevated in juvenile lobsters at M12 during Round 1 but did not

appear to be elevated at that station during previous rounds, while fluorene in mussels from that station

was elevated during all four rounds.  From the statistical comparison between the chemicals in the

juvenile lobsters from the monitoring stations and the reference stations, none of the chemicals that were

used as IRGs were elevated in the monitoring station samples (see Section 5.4).  The concentrations of

the chemicals in mussels were consistently elevated at certain stations across the rounds, indicating that

mussels were better monitors of chemicals than juvenile lobsters.

7.4 CONCLUSIONS/RECOMMENDATIONS

The following primary conclusions are drawn based on the results presented in Section 7.3:
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• Juvenile lobster concentrations cannot be accurately calculated from sediment concentrations at a

particular station because the correlation between sediment concentrations and juvenile lobster

concentrations was low.

• Average BAFs and BSAFs across all of the stations do not vary substantially across the rounds.

• The chemical concentrations in most of the juvenile lobster samples were within the concentrations in

the reference station juvenile lobsters.  Also, the chemical concentrations in the juvenile lobsters were

similar across the stations, with a few exceptions.

Based on the above conclusions, continued sampling of juvenile lobsters is not warranted at the site for

several reasons.  First, continued monitoring of juvenile lobsters is not expected to increase the

correlation between the sediment concentrations and juvenile lobster concentrations, so if juvenile lobster

concentrations are needed for a particular station in the future, they will need to be collected at that time.

The average BAFs and BSAF across all of the monitoring stations are fairly similar.  Finally, as observed

from the concentration plots in Sections 5-7 through 5-12, mussels appear to be a better monitor of

contaminant concentrations at each station across the rounds.  This is further supported by the

conclusion in Section 5.4 that most of the chemicals in the juvenile lobsters at most of the monitoring

stations were detected at background levels.  This indicates that the lobsters are not assimilating

chemicals associated with PNS to any large degree, except in a few instances.  

In conclusion, the Navy recommended that juvenile lobsters sampling be discontinued in subsequent

monitoring rounds in the Draft Baseline Interim Offshore Monitoring Report (TtNUS, December 2001).

This was agreed to by the regulators as per the comments on the Draft Baseline Interim Offshore

Monitoring Report and documented in a letter from the Navy (see Appendix L).  Juvenile lobsters were

collected during Round 5 and the data from that round will be used to provide additional BAF and BSAF

data.
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8.0  DIOXIN RISK EVALUATION

8.1 OBJECTIVE

The primary objective for this section of the baseline report is to evaluate dioxin risks for humans and

ecological receptors.

8.2 BACKGROUND

Historic sediment samples that were collected in the PNS offshore area were not analyzed for dioxins, so

the previous human health and ecological risk assessments for the offshore area did not include dioxins.

For this monitoring program, sediment, mussel, and juvenile lobster samples from six monitoring stations

and all of the reference stations were analyzed for dioxins.  The monitoring stations were selected for

dioxin analysis based on locations potentially impacted by IRP sites where dioxins may be a potential

COC (Site 29 and Site 8).  The selected stations for dioxin analysis were M07, M08, and M09 (near

Site 8, where ash from Site 29 was reportedly disposed) and M10, M11, and M12 (locations

downgradient, near, and upgradient, respectively, of Site 29, where an incinerator site was located) (see

Table 3-1).

 

The dioxin and furan concentrations detected in sediment, mussel, and, juvenile lobster samples

collected for OU4 were presented in the data packages for Rounds 1 through 4 (TtNUS, February 2000,

October 2000, January 2001, and September 2001).  Because many individual dioxin compounds were

analyzed and the toxicity of these compounds are different, the results were converted to toxic equivalent

concentrations (TEQs) of 2,3,7,8-tetrachlordibenzo-p-dioxin (2,3,7,8-TCDD) (see Table 8-1).  As

suggested by USEPA Region I, the TEQs of 2,3,7,8-TCDD were calculated using the toxic equivalency

factors (TEFs) presented in Toxic Equivalency Factors (TEFs) for PCBs, PCDDs, PCDFs for Humans and

Wildlife (Van den Berg et al., 1998).  A copy of this reference and an example of the TEQ calculation are

included in Appendix K.  The TEFs relate the toxicity of each dioxin/furan congener to that of

2,3,7,8-TCDD and are used to convert each dioxin/furan congener concentration to a TEQ of

2,3,7,8-TCDD.  TEQs for the individual congeners are summed to represent the total TEQ for a sample.

The TEQs of 2,3,7,8-TCDD in the sediment, mussel, and juvenile lobster samples collected over four

rounds of sampling are presented in Table 8-1.  These TEQs represent the average wet weight

concentration for each round of biota samples and the average dry weight concentration for each round of

sediment samples.  As recommended by the Exposure Factors Handbook (USEPA, August 1997), the

wet weight concentration for the biota samples was calculated using the percent moisture value reported

for each sample by the analytical laboratory.  An example calculation is presented in Appendix K.  The
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TEQs for 2,3,7,8-TCDD for the sediments and the biota were calculated two ways: using positive

detections only and assuming one-half the sample quantitation limit (SQL) for non-detect results.

Analytical laboratories typically only consider the positive detection when calculating TEQs of 2,3,7,8-

TCDD.  However, the second approach (i.e., assuming one-half the SQL for non-detect results) is often

used to calculate the exposure point concentration for baseline risk assessments.  Both sets of

calculations are presented in Appendix K.  The results presented in Table 8-1 are those calculated using

the positive detections only because the TEQ concentrations for biota are significantly affected (biased

high) by the inclusion of one-half the SQLs.  The SQLs for many of the tissue samples were greater than

those were for the sediment samples because the laboratory uses a smaller sample aliquot for the tissues

because of interferences from the tissue matrix (see Appendix L).  The greater SQL values caused the

TEQs to be biased high.  The TEQ calculations for the sediments are not significantly affected by either

the inclusion or exclusion of non-detect results.

8.3 ESTABLISHMENT OF RISK SCREENING LEVELS

Human health and ecological dioxin screening levels for sediment, mussels, and/or juvenile lobsters were

developed from the literature.  The following sections summarize the methods used to develop the risk

criteria and presents the risk screening levels that were used in the risk evaluation. 

8.3.1 Human Health Screening Level

This section presents the methodology used to develop human health screening levels for 2,3,7,8-TCDD

in sediment, mussels, and juvenile lobsters.  The screening levels for the juvenile lobsters and mussels

were based on exposure assumptions suggested by the Maine Bureau of Health (MBH), the Maine

Department of Environmental Protection (MEDEP), the Maine Department of Agriculture, Food, and Rural

Resources (MEDFARR), and data presented in the 1997 USEPA Exposure Factors Handbook.  Risks to

humans from consuming juvenile lobsters were calculated (conservatively), even though juvenile lobsters

cannot be legally consumed.  The assessment is conservative in that even though adult lobsters may

accumulate greater concentrations of chemicals than juvenile lobsters, the home range of juvenile

lobsters is smaller so they are more likely to accumulate chemicals from PNS than the adult lobsters.  The

following tables summarize ingestion rates for humans suggested by these agencies:

Ingestion Rate Source Comment
16 grams/day MEDFARR, 1994 High end exposure (lobsters)
2 grams/day MEDFARR, 1994 Central tendency exposure (lobsters)
55 grams/day MEDEP, 1994 High end exposure (mussels)
32.4 grams/day MEDEP, 1994 Central tendency exposure (mussels)
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Ingestion Rate Source Comment
32 grams/day MBH, 2001 Fish consumption rate assumed for State Action

Levels (Assumes one meal per week)
5.6 grams/day USEPA, August,

1997
Recommended mean intake rate for recreational
marine anglers (Table 10-83, page 10-79)

The ingestion rates presented for the high-end exposures and the fish consumption rate for the State of

Maine action levels assume one meal per week (e.g., one lobster per week).  The fish consumption rate

suggested by the MBH (32 grams per day) and the 5.6 grams per day ingestion rates were selected as

high-end and central tendency ingestion rates for purposes of calculating screening levels.  These values

were selected because they are from the most recent references listed above.  Other assumptions used

to calculate the screening levels included:

• An exposure frequency of 350 days per year for both the high-end [or reasonable maximum exposure

(RME) case] and central tendency exposure (CTE) case.

• An exposure duration of 30 years and 9 years for the RME and CTE case, respectively. 

• An adult receptor body weight of 70 kg.

• A 1x10-5 target cancer risk level [the MBH has historically based consumption advisories on a 1x10-5

cancer risk level (i.e., a one-in-one-hundred-thousand excess chance of developing cancer)]. 

• A cancer slope factor of 1.5x105  (mg/kg/day)-1.

• A 50 percent fraction ingestion or intake from the areas of concern (i.e., although a human receptor

may consume a meal of lobsters or mussels once a week, it is assumed that only 50 percent of these

animals come from the area of concern).

The following screening levels for biota were based on these assumptions and were calculated as shown

in Appendix K:

• RME case - 0.7 ng/kg

• CTE case - 14 ng/kg

The screening levels developed for 2,3,7,8-TCDD in sediments were 500 ng/kg and 9,000 ng/kg for the

RME and CTE cases, respectively.  The following assumptions were used to calculate the screening

levels, with example calculations provided in Appendix K:
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• An exposure frequency of 7 days per year for the RME case and 4 days per year for the CTE case.

These exposure frequencies are low primarily because the sediment sampling locations are

underwater (not accessible) all the time (subtidal stations) or most of the time (intertidal stations).

Also, the shipyard is not a public area and many of the sampling locations are relatively inaccessible

or off-limits to the public.

• A sediment adherence rate of 1 mg/cm2 and 0.2 mg/cm2 for the RME and CTE case, respectively.

Studies of dermal exposure to sediments (and the corresponding appropriate adherence factors for

sediments) are very limited.  Consequently, the uncertainty attached to adherence factors for

sediments is very high.

• A chemical-specific dermal absorption factor of 0.03 as recommended by Risk Assessment Guidance

for Superfund Volume 1: Human Health Evaluation Manual (Part E, Supplemental Guidance for

Dermal Risk Assessment) (USEPA, September 2001).

• A receptor skin surface area of 1,960 cm2 available for contact with sediments (hands and feet of an

adult receptor as suggested by McLaren/Hart, 1994).  

• A sediment ingestion rate of 100 mg/day and 50 mg/day for the RME and CTE case, respectively.

• An exposure duration of 30 years and 9 years for the RME and CTE case, respectively. 

• An adult receptor body weight of 70 kg.

• A 1x10-6 target cancer risk level (i.e., a one-in-one-million excess chance of developing cancer).

• A cancer slope factor of 1.5x105 (mg/kg/day)-1.

8.3.2 Ecological Screening Levels

Ecological screening levels were only located for sediment data.  No screening levels were located to

evaluate risks to mussels and juvenile lobsters from dioxin concentrations in their tissue.  Table 5-1 in the

Interim Report on Data and Methods for Assessment of 2,3,7,8-Tetrachlorodibenzo-p-Dioxin Risks to

Aquatic Life and Associated Wildlife (USEPA, March 1993) lists dioxin concentrations in sediment

associated with risks to aquatic life and associated wildlife.  The sediment concentrations were developed

to protect fish from accumulation of toxic levels in their tissues (60 ng/kg), and to protect mammals and
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birds that consume fish (2.5 ng/kg and 21 ng/kg, respectively).  Although fish have different sensitivities to

dioxins than mussels or lobsters available toxicity information indicates that aquatic invertebrates are

substantially less sensitive to TCDD than fish (USEPA, March 1993).  However, this is only based on a

limited amount of data.  The EERA (NCCOSC, 2000) did not include mammals as potential ecological

receptors.  Therefore, the sediment concentration established to protect mammals was not selected as

the screening level for the evaluation in this report.  Although, it is unlikely that avian wildlife will obtain a

significant portion of their food only from the offshore stations that had sediment samples analyzed for

dioxins, the sediment concentration established to protect birds (21 ng/kg) was selected as the screening

level for the evaluation in this report to be conservative; it is lower than the sediment concentration

established to protect fish (60 ng/kg).

8.4 COMPARISON TO SCREENING LEVELS

Table 8-1 presents the wet weight juvenile lobster and mussel concentrations and the dry weight

sediment concentrations for each sample compared to the human health screening levels.  TEQs

calculated for mussel samples from seven monitoring stations were greater than the RME-based

screening level.  Six of the samples were collected in Round 2 and one sample was collected in Round 1.

No monitoring station mussel samples or reference station mussel samples had TEQs that were greater

than the CTE-based screening level.

TEQs calculated for the juvenile lobster samples from reference station R01 (Rounds 1 and 2) were

greater than the RME-based screening level.  None of the TEQs calculated for the juvenile lobster

samples from the monitoring stations exceeded the risk-based screening level.  None of the sediment

samples had TEQs that were greater than the human health screening level that was developed. 

Table 8-2 presents the dry weight sediment concentrations for each sample for each round compared to

the avian sediment screening level (21 ng/kg).  One sediment sample across all the rounds had a TEQ

that exceeded the avian screening level, but none of the sediment samples had TEQs that exceeded the

sediment concentration established to protect fish (60 ng/kg).  The one sediment sample that exceeded

the avian screening level was collected from monitoring station M11 during Round 3.  This station is in the

main channel of the Piscataqua River.  The exceedance of the screening level in one sample will not

result in a risk to birds, because these receptors will obtain their food over a large area, not only from

monitoring station M11.  Therefore, no risks to ecological receptors are expected from the concentrations

of dioxins in the sediment.
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8.5 CONCLUSIONS

Based on the comparison of TEQ concentrations in biota and sediment, there does not appear to be an

unacceptable dioxin risk to humans consuming mussels or juvenile lobsters collected in the offshore area

adjacent to PNS.  Although a few of the TEQs calculated for the mussel samples from the monitoring

stations exceeded the RME screening level, none of the TEQs in the mussel samples collected at the

monitoring stations were greater than the CTE screening level.  The exceedances of the RME screening

level are marginal and the average dioxin concentration in the mussel tissue samples would be less than

RME screening level.  Given the accessibility issues described below and the low frequency of detection

of TEQs exceeding the RME screening level, the CTE screening level may be the more relevant

screening level for assessing potential risk.  This is because the RME screening level assumes that a

human receptor is consuming one-meal a week of biota taken from an area under investigation and that

the duration of exposure is 30 years.  The CTE screening level was calculated assuming a lower

consumption rate and exposure duration (i.e., more reflective of average conditions).

The maximum TEQ in the mussels was reported during Round 2 from monitoring stations M09, M10,

M11, and M12.  Station M12 is located in the dry dock area, which has restricted access.  Monitoring

stations M09 and M11 are also not easily accessible because the banks are steep and covered with rip-

rap.  Monitoring station M10 is easier to access than the other three stations, but the TEQs were

marginally greater than the RME screening level.  Overall, humans cannot easily collect and consume

significant numbers of mussels from these areas, with the possible exception of M10. 

Of the 60 mussel samples that were analyzed for dioxins at the monitoring stations, TEQs reported for

nine samples were greater than the screening level.  TEQs reported for samples from Rounds 3 or 4 did

not exceed the screening level, and only one station in Round 1 had a TEQ that exceeded the screening

level.  Also, the TEQs in mussels that exceeded the screening levels in Round 2 were significantly lower

in Rounds 1, 3, and 4.  Therefore, the average TEQ value for all the mussel samples across all of the

rounds is less than the RME screening level. 

The only TEQs that exceeded the RME screening level for the juvenile lobsters were for Rounds 1 and 2

samples from reference station R01.  None of the TEQs calculated for the lobster samples from the

monitoring stations exceeded the RME screening level.  Finally, the maximum sediment TEQ detection

was well below the human health RME screening level, and no risks to ecological receptors are expected

from the concentrations of dioxins in the sediment.

In conclusion, dioxin concentrations in sediment, mussel, and juvenile lobster collected from the

monitoring stations do not appear to be at levels that would result in unacceptable risks to human or
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ecological receptors.  Therefore, the Navy will evaluate whether to discontinue dioxin analysis for future

rounds after the results of Rounds 5 and 6 are reviewed as part of the 5-Year Review Report.
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9.0  UNCERTAINTY ANALYSIS

9.1 OBJECTIVE

The primary objective for this section of the Baseline Report is to summarize some of the uncertainties

that are associated with various sections of the report and monitoring program.

9.2 SAMPLING UNCERTAINTIES

Some of the uncertainties involved with the sampling effort include the depth of the samples, the sample

locations, and the size of the mussels and lobsters collected for chemical analysis.  The following

paragraphs discuss each of these uncertainties.

The sediment samples were collected from 0 to 10 cm to be consistent from round to round.  Although

care was taken to ensure that the sediment samples for chemical analysis were taken from 0-10 cm, the

actual depth may have varied slightly (within a cm or two).  Also, it was easy to collect the intertidal

sediment samples within a few feet of each other between rounds because of the permanent markers,

and because the GPS could be used to guide the sampler to the exact spot (within <1 meter).  The river

currents made it more difficult to return to the exact subtidal location for some locations, but the samples

were likely within five to 10 meters of each other between rounds.  The objective of the monitoring

program is to determine the trends of the chemical concentrations within the monitoring station.

Therefore, because the samples collected are still representative of the monitoring station, the uncertainty

with the samples not being collected at the exact same location or exact same depth between rounds is

not significant

Mussels that were 5 to 6 cm in length were preferentially collected for chemical analysis, when available,

as stated in Appendix B.5 of the Interim Offshore Monitoring Plan (TtNUS, October 1999).  Some samples

had a few larger or smaller mussels, depending upon availability.  However, primarily larger mussels (6 to

9 cm) were collected at several locations throughout the rounds because inadequate numbers of mussels

in the preferred size range were available. Subtidal mussels are typically larger than intertidal mussels

because subtidal mussels spend a larger portion of their time feeding; intertidal mussels close and do not

feed when the tide it out.  The following table lists the samples with the larger mussels during each round:
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Round 1 Round 2 Round 3 Round 4

OU4-MU-M01-399A OU4-MU-M01-300B OU4-MU-M01-300A OU4-MU-M01-301B

OU4-MU-M10-299A OU4-MU-M02-200B OU4-MU-M10-200A OU4-MU-M02-101B

OU4-MU-M10-399A OU4-MU-M07-300B OU4-MU-M10-300A OU4-MU-M06-201B

OU4-MU-R01-399A OU4-MU-M08-200B OU4-MU-M14-200A OU4-MU-M08-201B

OU4-MU-R01-499A OU4-MU-M10-200B OU4-MU-R01-300A OU4-MU-M10-201B

OU4-MU-R03-399A OU4-MU-R03-300A OU4-MU-M10-301B

OU4-MU-R04-300A OU4-MU-M13-301B

OU4-MU-R03-301B

Five lobsters (in the preferred size range) from each station were composited into a single tissue sample

and analyzed by the laboratory, at most stations during most rounds.  Adequate numbers of juvenile

lobsters were collected in the preferred size range (5 to 6 cm carapace length) at most of the monitoring

stations. However, during some rounds, lobsters that were slightly smaller or slightly larger were collected

and analyzed because adequate numbers of lobsters in the preferred size range were not collected.

Also, during some rounds, less than five lobsters were collected at each station.  

Larger/older animals may have greater concentrations of certain chemicals because they have been

accumulating chemicals over a longer time period. The slightly smaller or larger lobsters typically only

account for one or two of the five lobsters in those few samples affected, which should not significantly

change the results.  However, there is some uncertainty in comparing the chemical concentrations

between smaller animals and larger animals.

9.3 ANALYTICAL DATA 

There are many factors that influence the chemical concentrations in the sediment and tissue samples

across the stations.  For example, chemical concentrations of organic chemicals may be related to TOC

in the sediment and percent lipids in tissue, while chemical concentrations of inorganic chemicals may be

related to aluminum concentrations in the sediment.  These factors are taken into account when the data

are normalized.  However, other factors that may influence chemical concentrations in media, and/or the

bioavailability of these chemicals are not quantitatively evaluated.  For example grain size, although

related to TOC, may influence chemical concentrations in sediment, since chemicals tend to bind more to

the finer particulates.  Also, although chemical concentrations are measured in the sediment and tissue,

they may be more or less bioavailable in certain samples because of factors such as pH, AVS, and TOC,

which are not directly taken into account.
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The chemical concentrations in some of the duplicate sediment samples vary significantly at some

locations.  For example, the concentrations of PAHs at monitoring station M01-3 during Round 2 were

greater in original samples versus the duplicate (see Table B-2 in Appendix B).  The likely reason for this

is that the sediment is heterogeneous at some locations, which may add to the uncertainty in the

analytical data.  For this monitoring program, these uncertainties are taken into account by the multiple

sampling rounds, which will tend to neutralize the effects that heterogeneous samples have on the overall

data set.

9.4 BIOACCUMULATION FACTORS

Section 4.2 presents the calculations of the BAFs and BSAFs for mussels and lobsters.  There are many

assumptions that are inherent in these calculations, and add to the uncertainty of the values.    

Mussels are filter feeders, and accumulate chemicals from the sediment when the sediment is suspended

in the water.  During the monitoring program, sediment samples are collected from the top 10 cm.

However, only a small portion of the top 10 cm would likely be resuspended during a normal tidal cycle.

Therefore, changes in the very shallow surficial layer of the sediment may not be observed in the

sediment samples, but may be observed in the mussel that accumulated the chemicals from that surficial

layer. This may explain some of the low correlations between chemical concentrations in sediment and

mussels at the same locations as seen from the correlation plots in Appendix E.  This also may explain

the large variation in BSAFs and BAFs within the parameter groups as presented in Tables 4-7 and 4-8.

The uncertainties associated with the BAFs and BSAFs are not expected to significantly impact the

monitoring program, because they are only being used to predict sediment concentrations at M11 where

sediment is not present.  The usefulness of predicting sediment concentrations at monitoring station M11

may need to be reevaluated in the 5-Year Review Report.

Low correlations were also observed between chemical concentrations in sediment and lobsters at the

same locations as seen from Figures 7-1 through 7-12. There also were large variations in BSAFs and

BAFs within the parameter groups as presented in Table 7-1 and Appendix J.  There may be several

reasons for the low correlations and high variations in the BAFs and BSAFs.  Although juvenile lobsters

were selected for collection and analysis because they have a small home range, their home range is

larger than one monitoring station.  Therefore, the lobsters will obtain their food and be exposed to

sediment in areas other than the monitoring station.  Also, juvenile lobsters are omnivorous, with their diet

consisting of invertebrates, crabs, sea urchins, mussels, polychaetes, periwinkles, and sea stars, as well

as fish and plants (U.S. FWS, 1985).  Several of their prey food items (e.g., crabs) also may not spend

large amounts of time within an individual monitoring station so they may not be accumulating chemicals

from the same monitoring station which the lobsters were collected.  These reasons may explain why very

few lobster samples had elevated chemical concentrations across the monitoring stations.
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9.5 HISTORICAL DATA COMPARSION

The comparison of the data collected during the interim offshore monitoring program to the historical data

collected during the EERA and the 1996/1997 seep and sediment investigation was done to make some

general observations.  The samples were not collected at the same locations between the different

sampling investigations, however.  For example, the EERA samples were mostly subtidal, while the

seep/sediment samples were all intertidal.  Although there are inherent uncertainties in the comparison,

the comparison did yield useful information, including the development of the conclusion that chemical

concentrations at the stations in the sediment and mussels samples were similar between the sampling

events.

9.6 HABITAT COMPARISON

The comparison of chemical concentrations between the different habitats (i.e., subtidal vs. intertidal and

saltmarsh vs. eelgrass) illustrated that there are some differences in chemical concentrations between the

areas.  Therefore, there are some inherent uncertainties in averaging the chemical concentrations from

the different areas within a monitoring station.  The need (and methods, if necessary) for weighting the

chemical concentrations in the different habitats will be evaluated by the Navy, regulators, and SAPL prior

to the preparation of the 5-Year Review Report.

9.7 COEFFICIENT OF VARIATION

The number of sediment locations at each monitoring station was selected based on the CVs in the

historic data.  Some of the CVs calculated with the interim offshore monitoring data were greater than the

CVs in the historic data in some areas around the shipyard (i.e., Back Channel).  Therefore, there are

uncertainties associated with the number of sediment locations at each monitoring station. The need for

additional sediment samples at select monitoring stations will be evaluated in the Five-Year Review

Report using additional rounds of data.

9.8 COMPARISON TO IRGS

The primary objective of the interim offshore monitoring data is to determine if average chemical

concentrations in the sediment samples are exceeding, or have the potential to trend towards exceeding

IRGs (within designated time-frames).  There are uncertainties in the IRGs themselves, many of which

are discussed in the Preliminary Remediation Goals for OU4 Report (TtNUS, November 2001).  For

example, ammonia may have caused some of the observed toxicity in the toxicity test samples used to

develop the PRGs, because there were elevated ammonia concentrations in some of the toxicity test

samples.  Also, the large grain size in several samples may have contributed to toxicity as well.  These
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uncertainties could tend to lower the PRGs because the toxicity in those samples is assumed to be from

the chemicals, when in fact the toxicity may be caused by confounding factors. 

Also, as indicated in Section 9.4, because of the uncertainties with the sediment to mussel BAFs and

BSAFs, there is some inherent uncertainty involved in using the mussel concentrations from monitoring

station M11 to estimate sediment concentrations at that station, which are then compared to IRGs.  

9.9 RECOMMENDATION OF SAMPLING SEASON

Several evaluations were conducted to determine the appropriate season for monitoring in future rounds.

The primary uncertainties with this evaluation centered on the AVS/SEM data and focuses on how the

data were collected.  The AVS samples from 0 to 10 cm were transferred to the sample containers after

the sediment was homogenized, which would cause the sediment to become aerated and thus reduce the

AVS concentrations.  Lower AVS concentrations indicate that the metals would be more bioavailable to

aquatic receptors, therefore, the results may overpredict the bioavailability of metals.

The comparison of the AVS results from the 0 to 2 cm and the 0 to 10 cm ranges has several

uncertainties.  One assumption in making this comparison was that the SEM results collected from the 0

to 10 cm range are similar to the SEM results in the 0 to 2 cm range because of bioturbation.  There is

uncertainty in this assumption because the SEM concentrations in the 0 to 2 cm range were not

measured.  Also, there is uncertainty in comparing the AVS results from the two depths because the

samples were handled differently.  The 0 to 2 cm samples were placed directly into the sample containers

while the 0 to 10 cm samples were first homogenized and then placed into the sample containers.  As

discussed in the above paragraph, homogenizing the sediment samples will cause some AVS to be

released, leading to a lower AVS concentration in the 0 to 10 cm interval.  The uncertainties in the AVS

and SEM data are not expected to impact the monitoring program because the AVS and SEM data were

not providing information that could be used to evaluate the monitoring stations.  In fact, for that reason,

the Navy, regulators, and SAPL agreed to discontinue analyzing the sediment samples for AVS and SEM

in future sampling rounds (see the April 2, 2002 conference call meeting minutes in Appendix L).

9.10 DISCONTINUING LOBSTER SAMPLING

As presented in Section 7.0 of this report, a recommendation was made by the Navy to discontinue the

lobster sampling in future rounds because the lobsters were not assimilating chemicals associated with

PNS to any large degree, except in a few instances.  Also, mussels were shown to be better

accumulators of chemicals at PNS, probably because they are less mobile.  There are some uncertainties

associated with not having lobster data for future rounds since lobsters are different receptors than
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mussels.  The impact of the uncertainties on the monitoring program is not significant because the

lobsters were not providing useful data for the monitoring program.

9.11 DIOXIN RISK EVALUATION

Samples collected from six of the monitoring stations and all four of the reference stations were analyzed

for dioxins to evaluate risks to humans and ecological receptors.  There were several uncertainties with

the dioxin data as discussed below.  Some of the samples had elevated detection limits during some of

the rounds.  This was especially true for the tissue data, which had much greater TEQs using one-half of

the detection limits for non-detects versus using only positive detections to calculate the TEQs.  The risk

evaluation was conducted using only positive detections because of the elevated detection limits,

however, the TEQs calculated using one-half the detection limits for non-detects was presented in

Appendix K.  Therefore, because of the elevated detection limits, there are uncertainties in using only

positive detections.  

9.12 SUMMARY OF UNCERTAINTIES

In summary, there are many sources of uncertainty in the monitoring program as discussed above, which

are similar to the uncertainties in other site investigations and monitoring programs.  Attempts have been

made to reduce the uncertainties, where possible, by doing things such as normalizing the data to TOC

and percent lipids.  None of the uncertainties are deemed significant enough to change the monitoring

program at this point.  However, some of the uncertainties will be evaluated further prior to the 5-Year

Review Report to determine if certain changes will need to be made to the monitoring program (i.e.,

collect additional sediment samples at select locations).
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Interim Offshore Monitoring Round 1 Data Quality Assessment 

Portsmouth Naval Shipyard, Kittery, Maine 

November 16, 2001 

This memorandum presents the data quality assessment (DOA) for Round 1 of the Interim 

Offshore Monitoring Program. The detailed data quality evaluation is provided in Attachment A.1-

1. This DOA document consists of data review for the following: 

• Gross errors in chemical analyses, toxicology assessments, or data reporting. 

• Gross inconsistencies among monitoring stations, reference stations, or sampling locations 

within monitoring stations or reference stations. 

• Gross differences between observed coefficients of variation in the sediment data and 

expectations based on past data analyses. 

1.0 GROSS ERRORS IN CHEMICAL ANALYSES, TOXICOLOGY ASSESSMENTS, OR 

DAT A REPORTING 

1.1 Detection Limits 

Minimum and maximum detection limits achieved during laboratory analysis are compared to 

target method detection limits (MDLs) contained in Tables 6-5a through 6-5g of the Interim 

Offshore Monitoring Plan (TtNUS, October 1999). Because MDLs in Table 6-5i (Dioxins) are 

presented on a wet weight basis, target MDLs were recalculated accounting for the percent 

moisture to facilitate these comparisons (multiplied by 2 for sediment and 5 for tissue to obtain 

dry weight values). Tables 1-5 and 1-6 in Attachment A.1-1 list the minimum and maximum non

detected values for each matrix. Exceedance of the target MDL for some chemicals did affect the 

usability of the sample data for monitoring purposes. As presented in the Interim Offshore 

Monitoring Plan (TtNUS, October 1999), trending of chemicals will be conducted for chemicals of 

concern (COCs) with interim remediation goals (IRGs) in sediment. Based on Table 1-5 and 1-6, 

the chemicals with IRGs were either detected in all of the sediment samples or the MDL did not 

exceed the target MDL. 



1.2 Analytical Methods 

Comparability of laboratory measurements is assessed primarily through the use and 

documentation of similar sampling and analytical methods. Results are reported in units that 

ensure comparability with previous data and with currents state and federal standards and 

guidelines. Comparability of field data is satisfied by ensuring that the field sampling plan is 

followed and that proper sampling techniques are used. Comparability of laboratory 

measurements is assessed primarily through the use of certified reference materials, spike 

recoveries, and relative percent difference (RPD) values, as well as by using proven analytical 

methods of comparable performance characteristics such as accuracy, precision, and sensitivity. 

Failure to achieve comparability results in corrective action. 

Field data were generated using the methodologies and units as specified in the Interim Offshore 

Monitoring Plan. 

1.3 Sampling Methods 

Sampling was conducted by the University of Rhode Island (URI) under the supervision of Tetra 

Tech NUS (TtNUS). URI collected the samples in accordance with the standard operating 

procedures that were developed for this project as specified in the plan. Deviations in the 

sampling plan were documented in the Interim Offshore Monitoring Program Round 1 Data 

Package (TtNUS, February 2000). Based on the deviations, two of the sample locations were 

repositioned for Round 2 and subsequent sampling rounds. These changes are expected to 

improve the monitoring program by moving the sampling locations into eelgrass beds, as was the 

intent of the monitoring plan. In addition to the deviations presented in the Round 1 data 

package, the following modifications were made in the sampling procedures based on the 

availability of mussels and juvenile lobsters: 

• Mussels that were 5 to 6 cm in length were preferentially collected for chemical analysis, 

when available as stated in Appendix B.5 of the Interim Offshore Monitoring Plan (TtNUS, 

October 1999). Some of the samples had a few larger or smaller mussels, depending upon 

availability. However, primarily larger mussels (6 to 9 cm) were collected at several locations 

because inadequate numbers of mussels in the preferred size range were available. These 

samples are listed below. All those samples were collected from subtidal areas except OU4-

MU-R01-499A, and that station is underwater except at very low tide. Subtidal mussels are 

typically larger than intertidal mussels because subtidal mussels spend a greater portion of 
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their time feeding, since they are covered with water all of the time. Mussels from OU4-MU

M08-399A were slightly smaller than the preferred size range (4 to 5 cm) . The reason for the 

smaller mussels at this location is likely due to the sampler selecting the incorrect size of 

organism rather than because larger size mussels were not available. Subsequently, the 

sampler was instructed to more carefully select the preferred size range. 

Samples with Larger Mussels 

OU4-MU-M01-399A 

OU4-MU-M10-299A 

OU4-MU-M10-399A 

OU4-MU-R01-399A 

OU4-MU-R01-499A 

OU4-MU-R03-399A 

• Adequate numbers of juvenile lobsters were collected in the preferred size range (5 to 6 cm 

carapace length) at each of the monitoring stations. Five lobsters (in the preferred size 

range) from each station were composited into a single tissue sample and analyzed by the 

laboratory. After it was determined that the intestines were not removed from the lobster tail 

prior to chemical analysis, as was done for the lobsters collected during the Estuarine 

Ecological Risk Assessment (EERA) (NCCOSC, 2000), a subset of the remaining lobsters 

from each sample were selected for compositing and analysis. However, the majority of the 

remaining lobsters were either slightly larger (up to 6.3 cm) or slightly smaller (down to 4.2 

cm) than the preferred size range. The collected sizes of juvenile lobsters fall within the size 

range specified in the monitoring plan so there is no anticipated adverse impact to the 

project. See the Round 1 Data Package (TtNUS, February 2000) for a more detailed 

explanation. 

1.4 Data Validation 

Attachment 1 presents a detailed data quality evaluation. Part of that evaluation includes a 

section on data validation. The following bullets present the most significant issues noted during 

the data validation: 

• Many samples have elevated detection limits greater than the Target MDLs (see Tables 1-5 

and 1-6). This is not an issue for reason discussed in Section 1.1. 
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• Many of the dioxin results in several samples are rejected because of internal standard 

recovery noncompliance. Therefore, the toxic equivalent (TEas) that were calculated may be 

biased low. 

• Many of the dioxin results in several samples are qualified as nondetected, U, because of 

noncompliances with the standard operating procedures. Therefore, the toxic equivalent 

(TEas) that were calculated may be biased low. 

2.0 CONSISTENCY AMONG MONITORING STATIONS, REFERENCE STATIONS, OR 

SAMPLING LOCATIONS WITHIN MONITORING STATIONS OR REFERENCE 

STATIONS 

The Round 1 data package presents descriptive statistics for sediment (Tables 3-4a and 3-4b), 

mussel (Tables 3-8a and 3-8b), and juvenile lobsters (Tables 3-9a and 3-9b). The data in those 

tables are not normalized (see below). Those tables are included as an attachment to this DaA 

report for ease of review. The tables were not renumbered for this report. The following general 

observations were made after reviewing the tables: 

• More dioxins were detected in the mussel samples than in the sediment or juvenile lobster 

samples. Maximum dioxin concentrations are generally noted at M10 (sediment and 

mussel) for the monitoring stations, and R02 (sediment and mussel) for the reference 

stations. No locations stood out as having the greatest number of maximum detections 

for dioxins for juvenile lobster. 

• Most of the PAHs were detected in every sediment, mussel, and lobster sample. In 

general, the greatest PAH concentrations at the monitoring stations are in samples from 

M12 (sediment), M12 and M13 (mussel), and M02 (juvenile lobster). In general, the 

. greatest PAH concentrations at the reference stations are observed in samples from R03 

(sediment), R02 (mussel), and R03 and R04 (juvenile lobster). 

• Most of the pesticides and PCBs were detected in the majority of the sediment, mussel, 

and juvenile lobster samples. No locations stood out as having the greatest number of 

the maximum detections for pesticides and PCBs for sediment, mussel, or juvenile lobster 

in the monitoring stations or in the reference stations, except for R02 in sediment 

(pesticides) and R02 and R04 for juvenile lobster (PCBs). 
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• Metals are detected in most if not all of the sediment, mussel, and juvenile lobster 

samples. The maximum concentrations of several metals in sediment at M11-2 (e.g., 

copper, lead, nickel, and zinc) are more than 20 times the mean concentrations. It was 

determined that the sediment at this location was soil that had eroded from the adjacent 

DRMO, and had accumulated in a small pile behind some mussels. The mussel sample 

collected by this sediment location has a lead concentration approximately 15 times the 

mean mussel tissue concentration across monitoring stations. The concentrations of 

metals in the juvenile lobster sample at M11 also do not appear to be elevated compared 

to the mean concentrations. Rip-rap was' subsequently placed along the slope to prevent 

further erosion of the soil. Therefore, sediment/soil is no longer exposed at this location. 

Maximum metals concentrations tend to be observed in the sediment samples from M11 , 

the mussel samples from R02, and the juvenile lobster sample from R01 . No clear trends 

are identified for the locations of the maximum detections for metals in sediment at the 

reference stations, mussel at the monitoring stations, or juvenile lobster at the monitoring 

stations. 

Analytical data were also normalized using the following procedures: 

• Organic chemical concentrations in the sediment samples are divided by the percent of 

Total Organic Garbon (TOG) in the sediment, because organic chemicals tend to bind to 

. organic carbon. The degree of binding is roughly proportional to the concentration of 

organic binding material in the sediment. Therefore, under similar situations, sediment 

samples with higher TOG concentrations would tend to have higher organic chemical 

concentrations versus samples with low TOG concentrations. By normalizing the organic 

chemical concentrations, any observed differences in chemicals concentrations that are 

caused solely by different TOG concentrations are taken into account. 

• Organic chemical concentrations in the tissue samples are divided by the percent of lipids in 

the tissue, because organic chemicals tend to bind to lipids in tissue. The degree of binding 

is proportional to the lipid concentration. Therefore, under similar situations, tissue samples 

with higher lipid com:entrations would tend to have higher organic chemical concentrations 

versus samples with low lipid concentrations. By normalizing the samples, any observed 

differences in organic chemical concentrations that are caused solely by different percent 

lipids are taken into account. 

• Metal concentrations in the sediment samples are divided by the concentration of aluminum 

in the sediment. Aluminum is a naturally occurring crustal element and its presence in 
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sediments is not thought to be related to site activities. Therefore, all other factors being 

equal, sediment samples with higher aluminum concentrations would tend to have higher 

concentrations of other metals, if those metals are naturally occurring. By normalizing the 

sediment metal concentrations to aluminum, intrinsic variations in sediment metal 

concentrations are minimized to facilitate the detection of site-related (or other offshore) 

contaminants. 

• Metals in the tissue samples are not normalized. 

Tables A.1-1, A.1-2, and A.1-3 present the normalized sediment (organics and metals), mussel 

(organics), and juvenile lobster (organics) results, respectively, at each monitoring station. The 

non-normalized metals results for mussels and juvenile lobsters are also included in the 

appropriate tables. The results for the individual sample locations from each station are 

averaged, as presented in the Monitoring Plan (TtNUS, October 1999). The results for the 

individual samples are provided in Appendix B. The average reference station concentration 

(the average results from all four reference stations), along with the range of the average 

reference station concentrations also are included on Tables A.1-1, A.1-2, and A.1-3. Various 

values on the tables are shaded based on how high the numerical value was compared to the 

average reference concentration. The footnotes on the tables indicate the number of times 

greater than the reference concentration a sample had to be in order to be shaded. There is no 

significance in the number of times greater than the reference concentration a sample had to be 

to become shaded except that the factors used were selected to identify monitoring stations that 

had chemical concentrations that were the most elevated compared to the reference stations in 

the data. 

The following bullets summarize the results of this evaluation using the normalized data. 

• No monitoring stations stood out as having elevated dioxin levels for sediment, mussels, or 

juvenile lobsters. 

• Concentrations of several PAHs in the monitoring station samples were greater than two 

times the average reference station concentrations. Monitoring stations M01, MOB, and M12 

had the greatest sediment PAH concentrations, whereas monitoring stations M07, M12, and 

M13 had the greatest mussel PAH concentrations. Monitoring stations M02, M10, and M13 

had the greatest juvenile lobster PAH concentrations. No monitoring station had elevated 

PAHs levels in all three media, but M12 had elevated levels of PAHs in se·diment and 

mussels, and M13 had elevated levels of PAHs .in mussels and juvenile lobsters. 
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• Several pesticides in the monitoring station samples were at concentrations greater than ten 

times the average reference station sediment concentrations and 2 times the average 

reference station mussel and juvenile lobster concentration. Monitoring stations. M01, M04, 

M08, and M1 0 had the greatest pesticide concentrations in the sediment. whereas Monitoring 

stations M07 and M 1 0 have the greatest pesticide concentrations in the mussels. With the 

exception of a few sporadic detections, no monitoring stations had elevated pesticide 

concentrations in the juvenile lobsters. No station has elevated pesticide levels in all three 

mediq, but M10 has elevated levels of pesticides in sediment and mussel. 

• Several PCBs in the monitoring station samples are at concentrations greater than ten times 

the average reference station sediment concentrations and two times the average reference 

station mussel and juvenile lobster concentrations. Monitoring stations M03, M04, M08, and 

M11 have the greatest pesticide concentrations in the sediment, whereas monitoring stations 

M03, M04, M07, M11, and M12 have the greatest PCB concentrations in the mussels. 

Monitoring stations M02, M07, M09, and M11 , have slightly high PCB concentrations in the 

juvenile lobsters. Monitoring station M11 was the only station that had elevated levels of 

PCBs in all three media, but several stations have elevated PCB concentrations in sediment 

and mussel. 

• Normalized metal concentrations were greatest in the sediment at monitoring stations M03, 

M08, and M11. Metal concentrations in the mussel and juvenile lobster samples were not 

normalized. Non-normalized metal concentrations were greatest in the mussels at monitoring 

stations M03, M04, and M11. Monitoring stations M03 and M11 have elevated levels of 

metals in sediment and mussels. 

3.0 EVALUATION OF COEFFICIENTS OF VARIATION FOR SEDIMENT DATA FOR THE 

MONITORING STATIONS 

Table A.1-4 presents the coefficients of variation (CVs) for each of the parameters that were 

detected in the sediment samples at' the monitoring stations. The table also presents the 

minimum, maximum, and mean concentrations, and the average, minimum and maximum CVs 

for each analyte fraction (e.g. , dioxins, PAHs, PCBs, pesticides, and metals). The average CVs 

ranged from 0.87 for dioxins, to 1.96 for pesticides. Most of the CVs for the individual chemicals 

were less than 1.5, and many were less than 1.0. The CVs were slightly greater than the CVs 

that were presented in Appendix 8.3 of the Interim Offshore Monitoring Plan for OU4 (TtNUS, 

October 1999). The following bullets-list the potential reasons why this occurred: 
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• The CVs in the Monitoring Plan were calculated for each area of concern (AOC) (e.g., Back 

Channel, Clark Cove), whereas the CVs in Table A.1-4 represent the larger offshore area. 

• Because a greater number of samples were used to calculate the CVs for these Interim 

Offshore Monitoring samples, greater variation in these sample results was expected. 

• Elevated detections of a few parameters in a few samples from this sampling round were 

skewed some of the CVs high. 

• The historic samples were either all subtidal (EERA) or intertidal (seep/sediment sampling) 

whereas the ~amples in Table A.1-4 consist of both intertidal and subtidal samples. The 

Baseline Report evaluates whether there are differences in chemical concentrations between 

the subtidal and intertidal samples. 

In summary, although the CVs for the Round 1 Interim Offshore Monitoring Program are slightly 

greater than the CVs previously identified, the fact that most of them are less than 1.5 supports 

the assumption that there is relatively low variation in sample results across the stations, with a 

few exceptions. Some of these exceptions are discussed in more detail in the baseline report. 
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TABLE 3-4a 

DESCRIPTIVE STATISTICS OF THE ROUND 1 SEDIMENT DATA FOR THE MONITORING STATIONS 
ROUND 1 - INTERIM OFFSHORE MONITORING PROGRAM 

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
PAGE 1 OF 4 

Sample with 
Frequency Minimum Maximum Mean Maximum 

Parameter of Detection Concentration Concentration Concentration Concentration 
Dioxins/Furans (ng/kg) 
1,2,3,4,6,7,8-HPCDD 17/17 10.5 467 110 OU4-SD-M10-399A 
1,2,3,4,7,8-HXCDD 16/16 0.19 3.41 1.41 OU4-SD-M08-299A 
1,2,3,6,7 ,8-HXCDD 16/16 0.81 15.5 5.42 OU4-SD-M10-399A 
1,2,3,7,8,9-HXCDF 13/16 09 4.22 1.72 OU4-SD-M09-199A 
1,2,3,7,8,9-HXCDF 13/16 0.9 4.22 1.72 OU4-SD-M09-199A 
TOTAL HPCOD 17/17 22.3 1290 295 OU4-SD-M 1 0-399A 
TOTAL TCDO 13/17 0.46 16.2 4.34 OU4-SD-M 1 0-399A 
Polyaromatic Hy_drocarbons(ug/kg) 
1,6,7-TRIMETHYLNAPHTHALENE 41/42 1.83 49 14.0 OU4-S0-M 12-199A 
1-METHYLNAPHTHALENE 5/42 12.2 198 16.9 OU4-S0-M 12-199A 
1-METHYLPHENANTHRENE 42/42 · 4.35 658 72.9 OU4-SD-M12-199A 
2,6-0IMETHYLNAPHTHALENE 41/42 1.7 103 18.0 OU4-S0-M12-199A 
2-METHYLNAPHTHALENE 5/42 23.6 245 24.0 OU4-SD-M12-199A 
ACENAPHTHENE 41/42 1.06 1866 86.7 OU4-SD-M12-199A 
ACENAPHTHYLENE 42/42 322 217 80.0 OU4-S0-M10-399A, OU4-S0-M12-199A 
ANTHRACENE 42/42 13.1 2880 303 OU4-S0-M12-199A 
BENZ01A1ANTHRACENE 42/42 27.4 4938 576 OU4-S0-M12-199A 
BENZO(A)PYRENE 42/42 34.1 5396 688 OU4-SD-M 12-199A 
BENZO(B)FLUORANTHENE 42/42 42.6 6312 739 OU4-SD-M12-199A 
BENZO(E)PYRENE 42/42 25 2913 379 OU4-S0-M12-199A 
BENZO(G,H,I)PERYLENE 42/42 27 2172 365 OU4-SD-M 12-199A 
BENZO(K)FLUORANTHENE 42/42 12.5 1866 239 OU4-S0-M12-199A 
BIPHENYL 4/42 13 63.4 6.05 OU4-SD-M12-199A 
C1-CHRYSENES 42/42 14.3 1833 321 OU4-S0-M12-199A 
C1-DIBENZOTHIOPHENES 42/42 4.25 184 32.0 OU4-SD-M12-199A 
C 1-FLUORANTHENES/PYRENES 42/42 25.8 4814 626 OU4-S0-M 12-199A 
C 1-FLUORENES 28/42 5.79 317 44.6 OU4-S0-M12-199A 
C1-NAPHTHALENES 6/42 176 443 41 .2 OU4-SD-M12-199A 
C 1-PHENANTHRENES/ANTHRACENES 42/42 25.9 2452 310 OU4-S0-M12-199A 
C2-CHRYSENES 42/42 10.5 508 131 OU4-SD-M12-199A 
C2-0IBENZOTHIOPHENES 42/42 5.51 122 39.8 OU4-SD-M02-399A 
C2-FLUORENES 38/42 12.4 187 49.6 OU4-S0-M 12-199A 
C2-NAPHTHALENES 10/42 31 .8 281 480 OU4-SD-M12-199A 
C2-PHENANTHRENES/ANTHRACENES 42/42 16.7 991 203 OU4-SD-M12-199A 
C3-CHRYSENES 42/42 0.79 20.3 7.74 OU4-S0-M01-299A 
C3-DIBENZOTHIOPHENES 42/42 3.97 125 35.2 OU4-S0-M02-399A 
C3-FLUORENES 42/42 4.34 144 39.3 OU4-S0-M03-199A 
C3-NAPHTHALENES 42/42 11 .6 285 77.5 OU4-SD-M 1 0-299A 
C3-PHENANTHRENES/ANTHRACENES 42/42 8.12 460 124 OU4-SD-M12-199A 
C4-CHRYSENES 42/42 1 94.3 242 OU4-SD-M 1 0-399A 
C4-NAPHTHALENES 42/42 5.26 240 44.7 OU4-SD-M02-399A 

Standard Coefficient of 
Deviation Variation 

126 115 
1.02 0.73 
4.59 0.85 
1.01 0.59 
1.01 0.59 
355 1.20 
4.28 0.99 

10.3 0.74 
32.2 1.91 
104 1.43 
16.2 0.90 
39.6 1.65 
285 3.29 

· 52.5 0.66 
449 1.48 
786 1.36 
844 1.23 
985 1.33 
458 1.21 
356 0.98 
299 1.25 
10.0 1.66 
316 0.98 
29.2 0.91 
771 1.23 
54.7 1.23 
71 .9 1.75 
385 1.24 
101 0.77 
27.7 0.70 
37.1 0.75 
60.1 125 
182 0.89 
4.69 0.61 
27.0 077 
32.2 0.82 
53.9 0.70 
97.0 0.79 
22 .9 0.95 
39.9 0.89 



TABLE 3-4a 

DESCRIPTIVE STATISTICS OF THE ROUND 1 SEDIMENT DATA FOR THE MONITORING STATIONS 
ROUND 1 - INTERIM OFFSHORE MONITORING PROGRAM 

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
PAGE 2 OF 4 

Sample with 
Frequency Minimum Maximum Mean Maximum 

Parameter of Detection Concentration Concentration Concentration Concentration 
C4-PHENANTHRENES/ANTHRACENES 42/42 . 6.61 126 46.0 OU4-SD-M12-199A 
CHRYSENE 42i42 0.4 5741 617 OU4-SD-M 12-199A 
DIBENZO(A.H)ANTHRACENE . 42/42 6.66 684 105 OU4-SD-M12-199A 
DIBENZOTHIOPHENE 42/42 3.16 512 43.2 OU4-SD-M12-199A 
FLUORANTHENE 41/42 54.5 12106 1153 OU4-SD-M12-199A 
FLUORENE 42/42 3.78 1393 92.6 OU4-SD-M12-199A 
INDENO(1,2,3-CD)PYRt::NE 42/42 25.4 2602 381 OU4-SD-M12-199A 
NAPHTHALENE 3/42 97.1 451 40.6 OU4-SD-M 12-199A 
PERYLENE 42/42 9.19 918 114 OU4-SD-M 12-199A 
PHENANTHRENE 42/42 42.3 10224 673 OU4-SD-M12-199A 
PYRENE ' 42/42 0.3 10714 1018 OU4-SD-M12-199A 
Pesticides/PCBs (ug/kg) 
1,2,3,4-TETRACHLOROBENZENE 37/42 0.01 0.84 0.17 OU4-SD-M09-399A 
1,2,4,5-TETRACHLOROBENZENE 38/42 0.088 4.7 0.77 OU4-SD-M09-399A 
2,4'-DDD 42/42 0.35 48 6.42 OU4-SD-M08-399A 
2,4'-DDE 41/42 0.057 3.3 0.46 OU4-SD-M04-399A 
2,4'-DDT 35/42 0.037 37 3.60 OU4-SD-M08-399A 
4,4'-DDD 42/42 0.45 135 16.9 OU4-SD-M08-399A 
4,4'-DDE 42/42 0.48 48 6.09 OU4-SD-M02-399A 
4,4'-DDT 42/42 0.11 1113 40.2 OU4-SD-M01 -399A 
ALDRIN 24/42 0.47 77 4.11 OU4-SD-M 12-199A 
ALPHA-BHC 4/42 0.036 0.2 0.051 OU4-SD-M14-199A 
ALPHA-CHLORDANE 41/42 0.056 45 2.13 OU4-SD-M 1 0-199A 
BETA-BHC 22/42 0.008 3.6 0.19 OU4-SD-M09-399A 
CHLORPYRIFOS 28/42 0.006 1.1 0.15 OU4-SD-M05-199A 
CIS-NONACHLOR 42/42 0.06 3.8 0.49 OU4-SD-M 1 0-199A 
DELTA-BHC 35/42 0.004 0.46 0.086 OU4-SD-M12-199A 
DIELDRIN 31/42 0.025 26 0.77 OU4-SD-M01-299A 
ENDOSULFAN II 27/42 0.11 7 0.86 OU4-SD-M01-399A 
ENDRIN 15/42 0.02 0.85 0.12 OU4-SD-MO 1-299A 
GAMMA-BHe (LiNDANEL 1/42 0.69 0.69 0.29 OU4-SD-M01-399A 
GAMMA-CHLORDANE 38/42 0.026 61 2.32 OU4-SD-M 1 0-199A 
HEPTACHLOR 37/42 0.031 3 0.37 OU4-S D-M03-199A-D 
HEPTACHLOR EPOXIDE 18/42 0.007 0.42 0.10 OU4-SD-M06-399A 
HEXACHLOROBENZENE 7/42 0.11 5.6 0.31 OU4-SD-M09-399A 
MIREX 23/42 0.005 1.7 0.13 OU4-SD-M12-199A 
OXYCHLORDANE 22142 0.015 0.72 0.12 OU4-SD-M 1 0-199A 
PCB-101/90 42/42 0.42 29 4.00 OU4-SD-M03-199A 
PCB-105 42/42 0.088 11 1.69 OU4-SD-M 11-299A 
PCB-114 1/42 0.32 0.32 0.12 OU4-SD-M10-399A 

~18 42/42 0.22 18 2.42 OU4-SD-M11-299A 
PCB- 25/42 0.005 0.2 0.22 OU4-SD-M05-199A 
--'--

Standard 
Deviation 

32.3 
897 
115 
77.6 
1,876 
212 
402 
74.9 
142 

1,555 
1,646 

0.19 
0.79 
8.99 
0.59 
8.11 
30.6 
10.2 
172 
11 .9 
0.04 
7.12 
0.54 
0.18 
0.61 
0.09 
3.99 
1.22 
0.13 
0.17 
9.61 
0.57 
0.12 
0.95 
0.27 
0.17 
5.63 
2.21 
0.04 
2.98 
0.22 

Coefficient of 
Variation 

0.70 
1.45 
1.10 
1.80 
1.63 
2.29 
106 
1.84 
1.24 
2.31 
1.62 

1.12 
1.02 
1.40 
1.29 
2.25 
1.81 
1.68 
4.28 
2.90 
0.86 
3.34 
2.89 
1.23 
1.25 
0.98 
5.20 
1.42 
1.11 
0.59 
4.14 
1.54 
1.14 
3.02 
208 
1.45 
1.41 
1.31 
0.37 
1.23 
"q~ 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 



Parameter 
PCB-128 
PCB-138 1160 
PCB-149/123 
PCB-153/132 
PCB-156 
PCB-167 
PCB-169 
PCB-170/190 
PC8-18/17 
PCB-180 
PCB-187 
PCB-189 
PCB-189 
PCB-195/208 
PCB-201/157/173 
PCB-206 
PCB-209 
PCB-28 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-8/5 
PCB-81 
PENT ACHLOROANISOLE 
PENTACHLOROBENZENE 
TRANS-NONACHLOR 
Inorganics (mg/kg) 
ALUMINUM 
ARSENIC 
CADMIUM 
CHROMIUM 
COPPER 
IRON 
LEAD 
MANGANESE 
MERCURY 
NICKEL 
SILVER 
ZINC 
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Sample with 
Frequency Minimum Maximum Mean Maximum 

of Detection Concentration Concentration Concentration Concentration 
42/42 0.31 7.7 1.42 OU4-SD-M 11-299A 
40/42 1.3 73 7.93 OU4-SD-M03-199A 
42/42 0.39 41 4.39 OU4-SD-M03-199A 
42/42 0.65 65 7.42 OU4-SD-M03-199A 
38/42 0.06 6.52 1.58 OU4-SD-M 11-299A 
42/42 0.074 17 1.96 OU4-SD-M03-199A 
11/42 0.005 0.11 0.25 OU4-SD-M12-299A 
41/42 0.084 47 8.98 OU4-SD-M 1 0-399A 
26142 0.011 9.1 0.60 OU4-SD-M09-399A 
42/42 0.3 53 6.38 OU4-SD-M03-199A 
42/42 0.31 44 5.79 OU4-SD-M12-199A 
27/42 0.011 1.2 0.29 OU4-SD-M03-199A-D 
27/42 0.011 1.2 0.29 OU4-SD-M12-199A 
42/42 0.041 11 1.91 OU4-SD-M03-199A-D 
38/42 0.05 3.47 0.56 OU4-SD-M03-199A-D 
42/42 0.12 21 3.27 OU4-SD-M03-199A-D. 
42/42 0.061 7 1.49 OU4-SD-M04-199A 
35/42 0.097 11 1.08 OU4-SD-M 12-199A 
35/42 0.097 11 1.08 OU4-SD-M12-199A 
40/42 0.042 6.2 0.63 OU4-SD-M 12-199A 
41/42 0.21 11 1.56 OU4-SD-M 12-199A 
41/42 0.13 2.1 0.75 OU4-SD-M11-299A 
38/42 0.009 0.32 0.11 OU4-SD-M08-299A 
41/42 0.086 1.3 0.45 OU4-SD-M 13-399A 
39/42 0.007 4.8 0.31 OU4-SD-M03-199A 
38/42 0.032 0.59 0.14 OU4-SD-M09-399A 
40/42 0.009 0.64 0.14 OU4-SD-M09-399A 
42/42 0.025 21 0.97 OU4-SD-M 1 0-199A 

42142 44689 67478 56913 OU4-SD-M07 -299A 
42/42 5.3 30 11.4 OU4-SD-M11-299A 
42/42 0.05 1.3 0.40 OU4-SD-M11-299A 
42/42 46.4 224 98.4 OU4-SD-M11-299A 
42/42 9.8 17495 592 OU4-SD-M 11-299A 
42/42 15856 92784 29274 OU4-SD-M11-299A 
42/42 19.1 16250 490 OU4-SD-M11-299A 
42/42 317 1298 493 OU4-SD-M06-399A 
42/42 0.03 3.2 0.46 OU4-SD-M11-299A 
42/42 19.3 5601 173 OU4-SD-M11-299A 
42/42 0.05 3.1 0.56 OU4-SD-M04-199A 
42/42 40.1 8524 439 OU4-SD-M11-299A 

Standard 
Deviation 

1.47 
12.9 
7.56 
11.7 
1.46 
2.74 
0.22 
11 .2 
1.48 
10.4 
9.62 
0.30 
0.30 
2.30 
0.68 
4.07 
1.52 
1.85 
1.85 
1.07 
1.91 
0.43 
0.08 
0.31 
0.84 
0.11 
0.11 
3.30 

6,328 
4.31 
0.25 
36.7 
2,732 
14,194 
2,492 
185 
0.57 
858 
0.60 
1,332 

Coefficient of 
Variation 

1.04 
1.62 
1.72 
1.57 
0.93 
1.39 
0.88 
1.24 
2.46 
1.64 
1.66 
1.02 
1.02 
1.21 
1.20 
1.25 
102 
1.71 
1.71 
1.70 
1.23 
0.57 
0.73 
0.69 
2.66 
0.74 
0.81 
3.40 

0.11 
0.38 
0.62 
0.37 
4.62 
0.48 
5.09 
0.38 
1.24 
4.97 
1.08 
3.03 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Frequency Minimum Maximum Mean 
Parameter of Detection Concentration Concentration Concentration 
Total Organic Carbon (%1 
TOTAL ORGANIC CARBON 42/42 0.43 7.25 1.73 

Notes: 
- Duplicate samples were averaged in this table. 
- 1/2 the detection limits for non-.detects were used. 
- The frequency of detects count a sample and its duplicate as one sample 
- This tabJe includes the following monitoring station samples: 

. - OU4-SD-(M01 through M14)-(199A through 399A) 
- OU4.FD-(001 through 003)-099A 

- Source'data located in the Round 1 data package (TtNUS, February 2000). 

Sample with 
Maximum 

Concentration 

OU4-SD-M02-399A 

Standard Coefficient of 
Deviation Variation 

1.13 0.65 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
Dioxins/Furans (ng/kg) 
1,2,3,4,6,7,8-HPCOO 14/16 5.79 159 49.7 OU4-S0-R02-499A 46.43 
1,2,3,4,7,8-HXCOO 10/16 0.071 1.85 0.77 OU4-S0-R02-499A 0.45 
1,2,3,6,7,8-HXCOO 9/16 1.06 8.25 2.59 OU4-S0-R02-499A 2.67 
TOTAL HPCOD 15/16 5.79 375 105 OU4-SD-R02-499A .116.13 
TOTAL TCOO 5/16 0.84 5.29 1.10 OU4-S0-R02-499A 1.64 
Poliaromatic Hydrocarbons Jug/k.9l 
1,6,7-TRIMETHYLNAPHTHALENE 16/16 0.19 52.6 15.4 OU4-S0-R03-199A 17.7 
1-METHYLPHENANTHRENE 16/16 0.54 169 46.4 OU4-S0-R03-299A 48.6 
2,6-DIMETHYLNAPHTHALENE 16/16 1.095 32 .7 11 .5 OU4-S0-R03-299A 10.5 
2-METHYLNAPHTHALENE 2/16 3.48 24.5 8.62 OU4-S0-R02-399A-AVG 7.64 
ACENAPHTHENE 16/16 0.19 79 .8 15.6 OU4-SD-R03-299A 20.8 
ACENAPHTHYLENE 16/16 1.69 206 57.5 OU4-S0-R03-299A 55.0 
ANTHRACENE 16/16 2.26 1392 247 OU4-S0-R03-299A 395 
BENZO(A)ANTHRACENE 16/16 3.05 1949 415 OU4-S0-R03-299A 497 
BENZO(A)PYRENE 16/16 5.21 2515 507 OU4-SD-R03-299A 624 
BENZO(B)FLUORANTHENE 16/16 5.81 2138 479 OU4-S0-R03-299A 531 
BENZO(E)PYRENE 16/16 2.99 990 231 OU4-S0-R03-299A 247 
BENZO(G,H,l}PERYLENE 16/16 3.36 1026 241 OU4-S0-R03-299A 254 
BENZO(K)FLUORANTHENE 16/16 2.41 620 154 OU4-SD-R03-299A 164 
BIPHENYL 2/16 7.62 14.1 3.43 OU4-SD-R03-499A 3.46 
C 1-CHRYSENES 16/16 2.27 1047 230 OU4-SD-R03-299A 267 
C1-DIBENZOTHIOPHENES 16/16 0.65 191 40.8 OU4-S0-R03-199A 52.0 
C1-FLUORANTHENES/PYRENES 16/16 4.06 1813 461 OU4-S0-R03-299A 510 
C1-FLUORENES 9/16 23.9 167 49.1 OU4-SD-R03-199A 58.0 
C 1-PHENANTHRENES/ANTHRACENES 16/16 2.7 1112 262 OU4-SD-R03-299A 332 
C2-CHRYSENES 16/16 0.99 417 96.1 OU4-S0-R03-299A 106 
C2-DIBENZOTHIOPHENES 16/16 0.85 529 66.8 OU4-SD-R03-199A 128 
C2-FLUORENES 13/16 1.72 506 71.0 OU4-SD-R03-199A 124 
C2-NAPHTHALENES 1/16 158 158 25.7 OU4-SD-R03-399A 39.0 
C~PHENANTHRENESMNTHRACENES 16/16 2.44 816 223 OU4-S0-R03-299A 256 
C3-CHRYSENES 16/16 0.09 23.4 5.51 OU4-SD-R03-299A 6.03 
C3-DIBENZOTHIOPHENES 16/16 0.93 420 50.0 OU4-SD-R03-199A 101 
C3-FLUORENES 16/16 0.98 763 69.8 OU4-SD-R03-199A 186 
C3-NAPHTHALENES 16/16 2.56 460 89.6 OU4-S0-R03-199A 134 
C3-PHENANTHRENES/ANTHRACENES 16/16 1.53 515 142 OU4-SD-R03-299A 164 

Coefficient of 
Variation 

0.93 
0.58 
1.03 
1.10 
1.50 

1.15 
1.05 
0.92 
0.89 
1.33 
0.96 
1.60 
1.20 
1.23 
1.11 
1.07 
1.05 
1.06 
1.01 
1.16 
1.28 
1.11 
1.18 
1.27 
1.10 
1.92 
1.74 
1.51 
1.15 
1.10 
2.03 
2.66 
1.49 
1.15 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
C4-CHRYSENES 16/16 0.39 60.3 13.54 OU4-SD-R03-299A 15.7 
C4-NAPHTHALENES 16/16 1.33 1490 122 OU4-SD-R03-199A 367 
C4-PHENANTHRENES/ANTHRACENES 16/16 1.09 235 62.5 OU4-SD-R03-399A 77.8 
CHRYSENE 15/16 7.8425 1702 384 OU4-SD-R03-299A 429 
DIBENZO(A,H)ANTHRACENE 16/16 0.82 262 61 .3 OU4-SD-R03-299A 67.4 
DIBENZOTHIOPHENE 16/16 0.38 104 25.9 OU4-SD-R03-299A 28.5 
FLUORANTHENE 16/16 6.49 3324 783 OU4-SD-R03-299A 932 
FLUORENE 16/16 . 0.6 167 38.0 OU4-SD-R03-299A 47.3 
INDENO(1,2,3-CD)pYRENE 16/16 3.59 1164 273 OU4-SD-R03-299A 290 
PERYLENE 16/16 1.67 352 73.7 OU4-SD-R03-299A 93.9 
PHENANTHRENE 16/16 3.05 1583 331 OU4-SD-R03-299A 449 
PYRENE 16/16 5.84 2921 666 OU4-SD-R03-299A 791 
Pesticides/PCBs (ug/kg) 
2,4'-DDD 14/16 0.07 5.6 1.68 OU4-SD-R03-299A 1.73 
2,4'-DDE 11/16 0.033 0.77 0.15 OU4-SD-R03-399A 0.21 
2,4'"DDT 5/16 0.019 0.11 0.026 OU4-SD-R04-199A 0.03 
4,4'-DDD 15/16 0.041 2.4 0.67 OU4-SD-R04-199A 0.75 
4,4'-DDE 15/16 0.049 1.9 0.63 OU4-SD-R04-199A 0.50 
4,4'-DDT 7/16 0.022 0.7 0.22 OU4-SD-R01-199A 0.21 
ALDRIN 10/16 0.019 4.3 0.99 OU4-SD-R02-199A 1.44 
ALPHA-BHC 15/16 0.0255 0.29 0.083 OU4-SD-R03-199A 0.06 
ALPHA-CHLORDANE 14/16 0.025 0.42 0.16 OU4-SD-R03-399A 0.13 
BETA-SHC 5/16 0.047 0.24 0.11 OU4-SD-R03-199A 0.05 
CHLORPYRIFOS 15/16 0.014 0.71 0.14 OU4-SD-R03-199A 0.18 
CIS-NONACHLOR 13/16 0.007 0.22 0.083 OU4-SD-R03-499A 0.08 
DELTA-SHC 12/16 0.007 0.3 0.084 OU4-SD-R03-399A 0.09 
DIELDRIN 2/16 0.061 0.11 0.059 OU4-SD-R02-199A 0.04 
ENDOSULFAN" 12/16 0.042 2.05 0.79 OU4-SD-R02-399A-AVG 0.73 
ENDRIN 3/16 0.023 0.16 0.079 OU4-SD-R02-299A 0.03 
GAMMA-CHLORDANE 14/16 0.026 0.36 0.12 OU4-SD-R03-299A 0.09 
HEPTACHLOR 13/16 0.007 0.35 0.13 OU4-SD-R03-399A 0.10 
HEPTACHLOR EPOXIDE 6/16 0.036 0.13 0.073 OU4-SD-R02-399A-AVG 0.05 
HEXACHLOROSENZENE 7/16 0.006 71 4.68 OU4-SD-R02-499A 17.7 
MIREX 7/16 0.047 0.235 0.065 OU4-SD-R02-399A-AVG 0.07 
OXYCHLORDANE 4/16 0.025 0.16 0.022 OU4-SD-R03-299A 0.04 
'pCB-101/90 8/16 0.105 1.2 0.46 OU4-SD-R02-499A 0.48 

Coefficient of 
Variation 

1.16 
3.00 
1.24 
1.12 
1.10 
1.10 
1.19 
1.24 
1.06 
1.27 
1.36 
1.19 

1.02 
1.37 
1.04 
1.11 
0.79 
0.95 
1.45 
0.73 
0.82 
0.44 
1.24 
0.94 
1.04 
0.72 
0.93 
0.42 
0.71 
0.72 
0.67 
3.78 
1.15 
1.71 
1.06 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
PCB-105 16/16 0.015 1.9 0.32 OU4-SD-R04-199A 0.46 
PCB-118 8/16 0.034 1.1 0.36 OU4-SD-R02-499A 0.43 
PCB-126 9/16 0.006 0.387 0.17 OU4-SD-R02-399A-AVG 0.20 
PCB-128 15/16 0.0205 2.2 0.65 OU4-SD-R03-199A 0.64 
PCB-138 1160 8/16 0.32 2.7 0.92 OU4-SD-R02-499A 0.71 
PCB-149/123 8/16 0.09 0.92 0.34 OU4-SD-R02-499A 0.28 
PCB-153/132 6/16 0.35 1.4 0.46 OU4-SD-R02-499A 0.40 
PCB-156 10/16 0.03 1.46 0.41 OU4-SD-R02-499A 0.48 
PC~-167 15/16 . 0.023 4.4 1.16 OU4-SD-R03-299A 1.14 
PCB-169 5/16 0.005 0.014 0.15 OU4-SD-R03-399A 0.14 
PCB-170/190 11/16 0.72 11 .7 4.71 OU4-SD-R02-399A-AVG 4.38 
PCB-18/17 5/16 0.046 0.21 0.094 OU4-SD-R02-499A 0.09 
PCB-180 8/16 0.11 0.88 0.31 OU4-SD-R02-499A 0.26 
PCB-187 8/16 0.046 2.7 0.47 OU4-SD-R02-199A 0.82 
PCB-189 6/16 0.031 0.2 0.095 OU4-SD-R03-499A 0.05 
PCB-195/208 12/16 0.004 0.32 0.089 OU4-SD-R03-399A 0.08 
PCB-201/157/173 14/16 0.01 0.38 0.18 OU4-SD-R04-199A 0.14 
PCB-206 16/16 0.041 0.95 0.36 OU4-SD-R03-399A 0.32 
PCB-209 15/16 0.042 0.52 0.19 OU4-SD-R03-399A 0.15 
PCB-28 16/16 0.074 1.2 0.54 OU4-SD-R03-499A 0.39 
PCB-44 8/16 0.02025 0.2 0.097 OU4-SD-R02-499A 0.11 
PCB-52 15/16 0.043 2.6 0.5175 OU4-SD-R04-199A 0.81 
PCB-66 12/16 0.033 1.2 0.34 OU4-SD-R03-299A 0.37 
PCB-77 12/16 0.036 0.25 0.080 OU4-SD-RO 1-399A 0.06 
PCB-8/5 13/16 0.16 1.2 0.42 OU4-SD-R03-499A 0.33 
PCB-81 14/16 0.006 0.073 0.049 OU4-SD-R03-299A 0.08 
PENTACHLOROANISOLE 10/16 0.01 0.27 0.068 OU4-SD-R03-199A 0.08 
PENTACHLOROBENZENE 13/16 0.013 0.19 0.10 OU4-SD-R02-499A 0.06 
TRANS-NONACHLOR 6/16 0.0105 0.32 0.057 OU4-SD-R04-199A 0.08 
Inorganics (mg/kg) 
ALUMINUM 16116 43053 55307 49912 OU4-SD-R01-199A 4,281 
ARSENIC 15/16 1.7 8.8 5.32 OU4-SD-R03-199A 2.39 
CADMIUM 16/16 0.04 0.39 0.18 OU4-SD-R01-499A 0.11 
CHROMIUM 16/16 22.9 70.4 46.7 OU4-SD-R01-199A 15.7 
COPPER 16/16 3 37.25 12.1 OU4-SD-R02-399A-AVG 9.05 
IRON 16/16 8596 21359 14202 OU4-SD-R01-199A 4,174 

Coefficient of 
Variation 

1.43 
1.20 
1.13 
0.99 
0.77 
0.82 
0.88 
1.16 
0.99 
0.97 
0.93 
0.96 
0.82 
1.74 
0.48 
0.94 
0.78 
0.89 
0.79 
0.73 
1.18 
1.56 
1.07 
0.79 
0.78 
1.66 
1.17 
0.62 
1.43 

0.09 
0.45 
0.63 
0.34 
0.75 
0.29 

I 

I 

1 

I 

I 

1 

1 

I 

I 

1 

'1 

I 

I 

1 

1 
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I 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
LEAD 16/16 17.55 94.85 42.0 OU4-SD-R02-399A-AVG 22.6 
MANGANESE 16/16 316 843 435 OU4-SD-R02-199A 129 
MERCURY 16/16 0.015 1.5 0.20 OU4-SD-R03-299A 0.36 
NICKEL 16/16 9.45 24.5 16.2 OU4-SD-R03-199A 4.34 
SILVER 16/16 0.02 0.385 0.12 OU4-SD-R02-399A-AVG 0.09 
ZINC 16/16 20 93.4 50.7 OU4-SD-R01-199A 23.5 
Total Organic Carbon (%) 
TOTAL ORGANIC CARBON 16/16 0.22 4.14 1.26 OU4-SD-R03-199A 1.03 

Notes: 
- Duplicate samples were averaged in this table. 
- 1/2 the detection limits for non-detects were used. 
- The frequency of detects count a sample and its duplicate as one sample. 
- This table includes the following reference station samples: 

- OU4-SD-(R01 through R04)-(199A through 499A) 
- OU4-FD-(004 through 006)-099A 

- Source data located in the Round 1 data package (TtNUS, February 2000). 

Coefficient of 
Variation 

0.54 
0.30 
1.81 
0.27 
0.77 
0.46 

0.82 
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I 

I 
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Sample with 
Frequency Minimum Maximum Mean Maximum 

Parameter of Detection Concentration Concentration Concentration Concentration 
Dioxins/Furans (ng/kg) 
1,2,3,4,7,8,9-HPCDF 4/12 0.53 31 .31 14.9 OU4-MU-M10-199A-AVG 
1,2,3,4,7,8-HXCDD 5/12 0.65 6.995 11 .5 OU4-MU-M 10-1 99A-AVG 
1,2,3,4 ,7,8-HXCDF 5/13 0.9 6.515 11 .7 OU4-MU-M 10-1 99A-AVG 
1,2,3,6 ,7,8-HXCDD 6/12 0.82 2.64 10.1 . OU4-MU-M08-199A-AVG 
1,2,3,6,7,8-HXCDF 5/13 1.05 4.74 11 .7 OU4-MU-M1 0-1 99A-AVG 
1,2,3,6,7,8-HXCDF 5/13 1.05 4.74 11 .7 OU4-MU-M 10-1 99A-AVG 
1,2,3,7,8,9-HXCDD 4/12 0.97 4 12.2 OU4-MU-M 10-1 99A-AVG 
1,2,3,7,8,9-HXCDF 4/13 1.64 13.24 130 OU4-MU-M 10-1 99A-AVG 
2,3,4 ,6,7,8-HXCDF 5/13 0.64 8.725 11 .9 OU4-M U-M 10-1 99A-AVG 
OCDD 12/14 28.8 196 74.5 OU4-MU-M 12-1 99A 
OCDF 7/12 3.5 36.7 24.6 OU4-MU-M08-299A-AVG 
TOTAL HPCDD 3/13 4.6 26.1 16.1 OU4-MU-M12-199A 
TOTAL HPCDF 4/12 0.53 32.95 15.9 OU4-MU-M 1 0-199A-AVG 
TOTAL HXCDD 7/12 0.9 13.35 11 .6 OU4-MU-M 1 0-199A-AVG 
TOTAL HXCDF 5/13 2.6 33.25 15.6 OU4-MU-M 1 0-199A-AVG 
TOTAL PECDD 3/15 1.1 3 18.0 OU4-MU-M 1 0-199A-AVG 
Polyaromatic Hydrocarbons (ug/kg) 
1,6,7-TRIMETHYLNAPHTHALENE 32/32 0.85 13.4 2.99 OU4-MU-M 12-2.99A 
1-METHYLPHENANTHRENE 32/32 1.65 44.4 6.97 OU4-MU-M 13-199A 
2,6-DIMETHYLNAPHTHALENE 32/32 2.22 26.2 5.34 OU4-MU-M 12-299A 
ACENAPHTHENE 32/32 0.49 258 22.5 OU4-MU-M12-299A 
ACENAPHTHYLENE 32/32 4.67 73 15.1 OU4-MU-M13-199A 
ANTHRACENE 28/32 18.4 485 60.0 OU4-MU-M12-299A 
BENZO(A)ANTHRACENE 32/32 4.76 528 43.0 OU4-MU-M 13-199A 
BENZO(A)PYRENE 32/32 3.2 299 24.5 OU4-MU-M 13-199A 
BENZO(8)FLUORANTHENE 32/32 7.1 599 47.8 OU4-MU-M13-199A 
8ENZO(E)PYRENE 32/32 . 7.09 268 30.6 OU4-MU-M 13-1 99A 
BENZO(G,H,I)PERYLENE 32/32 3.23 56.7 10.0 OU4-MU-M 13-199A 
BENZO(K)FLUORANTHENE 32/32 1.86 128 13.7 OU4-MU-M 13-199A 
BIPHENYL 1/32 29.7 29.7 3.62 OU4-MU-M09-199A 
Cl-CHRYSENES 32/32 5.75 256 23.9 OU4-MU-M 13-199A 
C 1-DIBENZOTHIOPHENES 32/32 1.09 21.6 4.57 OU4-MU-M 13-199A 
C 1-FLUORANTHENES/PYRENES 32/32 11 .9 586 65.1 OU4-MU-M 13-199A 
C1-FLUORENES 32/32 8.5 80 26.4 OU4-MU-M 12-299A 
C 1-PHENANTHRENES/ANTHRACENES 32/32 9.26 275 45.7 OU4-MU-M 13-199A 
C2-CHRYSENES 32/32 6.22 110 29.7 OU4-MU-M 14-1 99A 
C2-DIBENZOTHIOPHENES 32/32 3.56 26.5 9.97 OU4-MU-M 13-199A 
C2-FLUORENES 32/32 9.53 56 27.7 OU4-MU-M12-299A 
C2-NAPHTHALENES 2/32 31 .6 92.6 12.7 OU4-MU-M12-299A 

Standard Coefficient of 
Deviation Variation 

17.48 1.18 
18.13 1.57 
18.08 1.54 
18.81 1.85 
18.21 1.56 
18.21 1.56 
17.78 1.46 
17.43 1.34 
17.97 1.51 
54.12 0.73 
35.20 1.43 
15.60 0.97 
17.22 1.08 
1802 1.55 
16.99 1.09 
17.52 0.97 

2.39 0.80 
10.19 1.46 
4.79 0.90 

46.70 2.08 
14.86 0.98 
109.96 1.83 
104.72 2.43 
57.90 2.36 
113.52 2.38 
51 .01 1.67 
11 .71 1.17 
26.78 1.95 
5.24 1.45 

47.52 1.99 
4.45 0.97 

113.08 1.74 
16.57 0.63 
63.62 1.39 
31 .18 1.05 
5.46 0.55 
14.00 0.51 
16.10 1.27 
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Sample with 
Frequency Minimum Maximum Mean Maximum 

Parameter of Detection Concentration Concentration Concentration Concentration 
C2-PHENANTHRENES/ANTHRACENES 32/32 15.5 192 41.4 OU4-MU-M 13-199A 
C3-CHRYSENES 32/32 0.2 5.06 1.75 OU4-MU-M11-299A 
C3-DIBENZOTHIOPHENES 32/32 3.07 30.8 12.3 OU4-MU-M 12-299A 
C3-FLUORENES 32/32 6.73 137 45.1 OU4-MU-M14-299A 
C3-NAPHTHALENES 32/32 8.74 75.9 22.9 OU4-MU-M 12-299A 
C3-PHENANTHRENES/ANTHRACENES 32/32 10.6 110 31 .1 OU4-MU-M 13-199A 
C4-CHRYSENES 32/32 0.01 3.81 1.05 OU4-MU-M 13-199A 
C4-NAPHTHALENES 32/32 7.7 41.9 19.7 OU4-MU-M12-299A 
C4-PHENANTHRENES/ANTHRACENES 32/32 5.61 58.4 18.6 O~4-MU-M 13-199A 
CHRYSENE 32/32 10.1 516 56.7 OU4-MU-M 13-199A 
DIBENZO(A,H)ANTHRACENE 32/32 0.48 14.2 1.95 OU4-MU-M13-199A 
DIBENZOTHIOPHENE 3/32 18.8 48.7 3.67 OU4-MU-M 12,299A 
FLUORANTHENE .32/32 18 1135 134 OU4-MU-M13-199A 
FLUORENE 32/32 2.11 152 12.9 OU4-MU-M12-299A 
INDENO(1,2,3-CD)PYRENE 32/32 1.64 54.1 8.02 OU4-MU-M13-199A 
PERYLENE 32/32 1.94 78.8 10.8 OU4-MU-M 13-199A 
PHENANTHRENE 5/32 43.9 693 56.3 OU4-MU-M12-299A 
PYRENE 32/32 14.8 815 100 OU4-MU-M 13-199A 
PesticideslPCBs (ug/.kg) 
1,2,3,4-TETRACHLOROBENZENE 11/32 0.795 3.8 0.96 OU4-MU-M10-299A 
1,2,4,5-TETRACHLOROBENZENE 1/32 1.9 1.9 1.42 OU4-MU-M08-199A-AVG 
2,4'-000 32/32 0.65 80 6.33 OU4-MU-M 1 0-199A-AVG 
2,4'-DDE 24/32 0.11 9.15 0.76 OU4-MU-M10-199A-AVG 
2,4'-DDT 29/32 0.084 391 14.9 OU4-MU-M 1 0-199A-AVG 
4,4'-000 32/32 2.8 104 13.3 OU4-MU-M10-199A-AVG 
4,4'-DDE 32/32 4.6 99 12.7 OU4-MU-M10-199A-AVG 
4,4'-DDT 8/32 2.85 596 21.4 OU4-MU-M10-199A-AVG 
ALDRIN 8/32 0.039 1.3 0.247 OU4-MU-M14-299A 
ALPHA-BHC 32/32 0.28 2.6 0.70 OU4-MU-M 12-299A 
ALPHA-CHLORDANE 32/32 1.3 32.5 4.5 OU4-M U-M 1 0-199A-AVG 
BETA-BHC 6/32 0.235 7.3 0.73 OU4-MU-M07 -399A 
CHLORPYRIFOS 8/32 0.08 2 0.95 OU4-MU-M12-299A 
CIS-NONACHLOR 32/32 0.45 5.4 2.14 OU4-MU-M03-299A 
DELTA-SHC 17/32 0.42 3.7 0.85 OU4-MU-M03-299A 
DIELDRIN 23/32 0.06 3.1 1.41 OU4-MU-M07 -399A 
ENDOSULFAN II 24/32 0.15 2.8 0.84 OU4-MU-M03-299A 
ENDRIN 15/32 0.29 2.7 0.76 OU4-MU-M 14-299A 
GAMMA-CHLORDANE 31/32 - 0.22 31 .5 2.09 OU4-MU-M10-199A-AVG 
HEPTACHLOR 22/32 0.24 4.9 1.23 OU4-MU-M03-299A 
HEPTACHLOR EPOXIDE 19/32 0.074 21 1.96 OU4-MU-M14-199A 

Standard Coefficient of 
Deviation Variation 

37.86 0.91 
1.18 0.67 
6.61 0.54 
30.27 0.67 
12.92 0.56 
21.85 0.70 
0.75 0.71 
7.99 0.41 
12.77 0.69 
106.29 1.87 
2.81 1.44 
9.91 2.70 

275.43 2.06 
31.43 2.44 
11 .71 1.46 
15.48 1.44 

151 .30 2.69 
185.45 1.85 

1.06 1.10 
0.90 0.63 
16.18 2.55 
1.67 2.20 

73.39 4.93 
22.22 1.67 
19.05 1.50 
112.08 5.23 
0.31 1.24 
0.53 0.75 
6.01 1.33 
1.88 2.59 
0.87 0.91 
1.44 0.67 
0.93 1.10 
0.94 0.67 
0.72 0.86 
0.82 1.07 
6.39 3.05 
1.20 0.97 
4.60 2.35 



Parameter 
HEXACHLOR08ENZENE 
MIREX 
OXYCHLORDANE 
PC8-101/90 
PC8-105 
PC8-118 
PC8-126 
PC8-128 
PCB-138 1160 
PC8-149/123 
PCB-153/132 
PCB-156 
PC8-167 
PCB-169 
PC8-170/190 
PC8-18/17 
PC8-180 
PC8-187 
PCB-189 
PC8-195/208 
PCB-201/157/173 
PC8-206 
PC8-209 
PCB-28 
PC8-28 
PC8-44 
PCB-52 
PC8-66 
PCB-77 
PCB-8/5 
PCB-81 
PENTACHLOROANISOLE 
PENTACHLOR08ENZENE 
TRANS-NONACHLOR 
Inor~anics(mg/kg) 

ALUMINUM 
ARSENIC 
CADMIUM 
CHROMIUM 
COPPER 
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Sample with 
Frequency Minimum Maximum Mean Maximum 

of Detection Concentration Concentration Concentration Concentration 
32/32 0.11 17 1.81 OU4-MU-M 12-1 99A 
20/32 0.033 2.9 0.79 OU4-MU-M07 -399A 
14/32 0.46 2.4 0.61 OU4-MU-M 1 0-399A-AVG 
30/32 7 32 12.5 OU4-MU-M03-299A 
32/32 2.3 20 7.47 OU4-MU-M 11-299A 
27/32 5.7 27 10.6 OU4-MU-M11-299A 
32/32 0.009 1.2 0.25 OU4-MU-M12-199A 
31/32 1.3 13 3.84 OU4-MU-M11-299A 
7/32 17.25 62 15.6 OU4-MU-M03-299A 
15/32 8.5 36 9.81 OU4-MU-M03-299A 
9/32 26 75 19.0 OU4-MU-M03-299A 

23/32 0.31 6.7 1.41 OU4-MU-M03-299A 
32/32 0.64 6.5 2.03 OU4-MU-M03-299A 
30/32 0.011 0.67 0.16 OU4-MU-M07 -1 99A 
5/32 0.21 8.7 1.04 OU4-MU-M 13-1 99A 
13/32 1.6 8.5 2.98 OU4-MU-M03-299A 
6/32 7.1 32 6.41 OU4-MU-M03-299A 
10/32 6 54 9.73 OU4-MU-M03-299A 
8/32 0.08 4.8 0.55 OU4-MU-M 10-1 99A-AVG 
14/32 0.087 0.55 0.29 OU4-MU-M09-199A 
22/32 0.05 5.7 1.27 OU4-MU-M 12-1 99A 
11/32 0.015 0.92 0.31 OU4-MU-M07-399A 
5/32 0.32 1 0.50 OU4-MU-M14-199A 
32/32 1.1 8.3 2.97 OU4-MU-M03-299A 
32/32 1.1 8.3 2.97 OU4-MU-M03-299A 
22/32 0.96 9.9 2.66 OU4-MU-M 14-199A 
32/32 2.8 15 5.98 OU4-MU-M 12-1 99A 
32/32 0.95 8.1 2.02 OU4-MU-M 12-1 99A 
32/32 0094 5.6 1.03 OU4-MU-M09-199A 
32/32 0.086 4.8 1.31 OU4-MU-M09-199A 
32/32 0.016 2.9 0.45 OU4-MU-M09-199A 
32/32 0.086 2.8 0.83 OU4-MU-M12-299A 
31/32 0.45 6.4 2.78 OU4-MU-M 11-1 99A 
32/32 0.54 22 3.03 OU4-M U-M 1 0-1 99A-AVG 

32/32 59.5 345 159 OU4-MU-M 12-299A 
32/32 5.7 10.5 7.26 OU4-MU-M10-299A 
32/32 1.4 2.95 1.98 OU4-MU-M 1 0-399A-AVG 
32/32 1.2 3 1.82 OU4-MU-M03-299A 
32/32 6.1 24.4 9.13 OU4-MU-M11-299A 

Standard Coefficient of 
Deviation Variation 

3.90 2.16 
0.77 0.97 
058 0.94 
7.65 0.61 
4.79 0.64 
7.44 0.70 
0.28 1.12 
2.67 0.69 
16.65 1.07 
9.54 0.97 

21.56 1.13 
1.41 1.00 
1.37 0.68 
0.19 1.14 
1.72 1.66 
2.47 0.83 
6.93 108 
12.81 1.32 
0.93 1.69 
0.11 0.38 
1.45 1.14 
0.30 0.96 
0.38 0.76 
2.22 0.75 
2.22 0.75 
2.37 0.89 
3.05 0.51 
1.92 0.95 
1.32 1.28 
1.15 0.88 
0.70 1.57 
0.65 0.79 
1.94 0.70 
4.38 1.45 

63.79 0.40 
1.39 0.19 
0.44 0.22 
0.48 0.26 
5.47 0.60 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Sample with 
. Frequency Minimum Maximum Mean Maximum 

Parameter of Detection Concentration Concentration Concentration Concentration 
IRON 32/32 186 620 368 OU4-MU-M02-399A 
LEAD 32/32 2.1 199 12.3 OU4-MU-M11-299A 
MANGANESE 32/32 5.3 14.4 9.05 OU4-MU-M11-399A-AVG 
MERCURY 32/32 0.17 0.55 0.28 OU4-MU-M05-199A 
NICKEL 32/32 0.82 3.5 1.53 OU4-MU-M08-399A 
SILVER 32/32 0.02 0.34 0.07 OU4-MU-M03-299A 
ZINC 32/32 75.7 192 104 OU4-MU-M03-299A 
Percent Lipids (%) 

ILiPID I 32/32 I 0.27 I 19.3. 7.5 OU4-MU-M03-299A 

Notes: 
- All results are presented on a dry weight basis. 
- Duplicate samples were averaged in this table. 
- 1/2 the detection limits for non-detects were used. 
- The frequency of detects count a sample and its duplicate as one sample. 
- This table includes the following monitoring station samples: 

- OU4-MU-(M01 through M14)-(199A through 399A) 
- OU4-MU-M01 -299A-FD 
- OU4-MU-M03-199A-FO 
- OU4-MU-M06-299A-FD 
- OU4-MU-M08-199A-FO 
- OU4~MU-M08-299A-FD 

- OU4-MU-M 1 0-199A"FD 
- OU4-MU-M10-399A-FO 
- OU4-MU-M11-399A-FD 

- Source data located in the Round 1 data package (TtNUS, February 2000) . 

Standard Coefficient of 
Deviation Variation 

114.40 0.31 
3829 310 
2.34 0.26 
0.10 0.37 
0.70 0.46 
0.09 1.32 
23.82 0.23 

3.29 0.44 I 
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Sample with 
Frequency Minimum Maximum Mean Maximum 

Parameter . of Detection Concentration Concentration Concentration Concentration 
Dioxins/Furans (ng/kg) 
1,2,3,4,7,8,9-HPCDF 1/5 7.46 7.46 10.3 OU4-MU-R02-499A-AVG 
1,2,3,4,7,8-HXCDD 1/5 3.07 3.07 9.71 OU4-M U-R03-399A 
1,2,3,4,7,8-HXCDF 1/5 2.41 2.41 9.31 OU4-MU-R02-499A-AVG 
1,2,3,6,7,8-HXCDD 2/5 2.51 3.72 7.79 OU4-MU-R03-399A 
1,2,3,6,7,8-HXCDF 1/5 1.63 1.63 9.16 OU4-MU-R02-499A-AVG 
1,2,3,7,8,9-HXCDD 1/5 0.88 0.88 9.28 OU4-MU-R03-399A 
1,2,3,7,6,9-HXCDF 1/5 1'1.6 11 .6 11 .2 OU4-MU-R02-499A-AVG 
2,3,4,6,7,8-HXCDF 1/5 3.52 3.52 9.53 OU4-MU-R02-499A-AVG 
OCDD 2/5 69.2 78.2 38.5 OU4-MU-R03-399A 
OCDF 2/5 8.76 36.475 19.4 OU4-MU-R02-499A-AVG 
TOTAL HPCDD 2/6 13 25.7 14.3 OU4-MU-R01-499A 
TOTAL HPCDF 2/5 5.84 7.46 9.16 OU4-MU-R02-499A-AVG 
TOTAL HXCDD 2/5 12.2 21.5 13.3 OU4-MU-R02-399A 
TOTAL HXCDF 1/5 19.2 19.2 12.7 OU4-MU-R02-499A-AVG 
Polyaromatic Hydrocarbons (ug/k ) 
1,6,7-TRIMETHYLNAPHTHALENE 8/8 1.41 2.02 1.67 . OU4-MU-R03-399A 
1-METHYLPHENANTHRENE 8/8 1.59 4.37 2.52 OU4-M U-R02-499A-AVG 
2,6-DIMETHYLNAPHTHALENE 8/8 2.14 3.75 3.12 OU4-MU-R02-399A 
ACENAPHTHENE 8/8 0.69 2.52 1.44 OU4-M U-R02-499A-AVG 
ACENAPHTHYLENE 8/8 5.64 20.2 11.2 OU4-MU-R02-399A 
ANTHRACENE 6/8 22.8 40.05 23.0 OU4-M U-R02-499A-AVG 
BENZO(A)ANTHRACENE 8/8 7.44 25.1 15.1 OU4-MU-R02499A-AVG 
BENZO(A)PYRENE 8/8 7.62 24.4 14.6 OU4-MU-R02-499A-AVG 
BENZO(B)FLUORANTHENE 8/8 12.5 37.6 22.3 OU4-MU-R02-499A-AVG 
BENZO(E)PYRENE 8/8 8.8 28.4 18.7 OU4-MU-R02-499A-AVG 
BENZO(G,H,I)PERYLENE 8/8 3.98 11.8 6.92 OU4-MU-R02-499A-AVG 
BENZO(K)FLUORANTHENE 8/8 2.95 8.56 5.48 OU4-MU-R02-499A-AVG 
C1-CHRYSENES 8/8 7.16 22.75 15.0 OU4-MU-R02-499A-AVG 
C 1-DIBENZOTHIOPHENES 8/8 1.96 4.015 2.73 OU4-MU-R02-499A-AVG 
C 1-FLUORANTHENES/PYRENES 8/8 21.6 56.55 39.9 OU4-MU-R02-499A-AVG 
C1 -FLUORENES 8/8 6.15 11 .5 9.44 OU4-MU-R04-499A 
C1-PHENANTHRENES/ANTHRACE 8/8 13.2 25.9 18.0 OU4-MU-R02-499A-AVG 
C2-CHRYSENES 8/8 16 41 26.9 OU4-MU-R02-499A-AVG 
C2-DIBENZOTHIOPHENES 8/8 5.64 11.2 8.44 OU4-MU-R02-499A-AVG 
C2-FLUORENES 8/8 8.9 16.3 12.0 OU4-MU-R01-499A 

Standard Coefficient of 
Deviation Variation 

1.81 0.18 
3.27 0.34 
3.38 0.36 
4.01 0.51 
3.63 0.40 
3.99 0.43 
1.19 0.11 
3.01 0.32 

26.01 0.68 
8.45 0.44 
5.05 0.35 
2.49 0.27 
4.06 0.31 
3.02 0.24 

0.22 0.13 
0.93 0.37 
0.59 0.19 
0.62 0.43 
4.94 0.44 
11.35 0.49 
5.90 0.39 
5.53 0.38 
9.36 0.42 
7.33 0.39 
2.51 0.36 
2.18 0.40 
6.13 0.41 
0.67 0.25 
12.90 0.32 
1.98 0.21 
3.99 0.22 
9.61 0.36 
1.88 0.22 
2.72 0.23 

I 

I 

I 
I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

I 
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Sample with 
Frequency Minimum Maximum Mean Maximum 

Parameter of Detection Concentration Concentration Concentration Concentration 
C2-PHENANTHRENES/ANTHRACE 8/8 24.8 38.3 31.3 OU4-MU-R02-499A-AVG 
C3-CHRYSENES 8/8 0.2 2.305 0.62 OU4-M U-R02-499A-AVG 

. C3-DIBENZOTHIOPHENES 8/8 7.95 13.85 10.9 OU4-MU-R02-499A-AVG 
C3-FLUORENES 81B 15 29 19.9 OU4-MU-R03-399A 
C3-NAPHTHALENES 8/8 13.1 23.8 17.5 OU4-MU-R03-399A 
C3-PHENANTHRENES/ANTHRACE 8/8 23.6 43.1 32.3 OU4-MU-R01-499A 
C4-CHRYSENES 8/8 0.2 0.985 0.56 OU4-MU-R02-499A-AVG 
C4-NARHTHALENES 8/8 12.7 21 16.4 OU4-MU-R03-399A 
C4-PHENANTHRENES/ANTHRACE 8/8 16.7 30.3 23.4 OU4-MU-R01-399A 
CHRYSENE 81B 13.6 42.55 26.1 OU4-MU-R02-499A-AVG 
DIBENZO(A,H)ANTHRACENE 8/8 0.46 1.81 0.94 OU4-MU-R02-499A-AVG 
FLUORANTHENE 8/8 22.9 70.1 41.0 OU4-MU-R02-499A-AVG 
FLUORENE 8/8 1.87 4.255 2.76 OU4-MU-R02-499A-AVG 
INDENO(1,2,3-CO)PYRENE 8/8 2.03 7.125 3.79 OU4-MU-R02-499A-AVG 
PERYLENE 8/8 3.B 14.8 B.22 OU4-MU-R01-399A 
PYRENE 8/8 18.7 67 .8 40.5 OU4-MU-R02-499A-AVG 
Pesticides/PCBs (ug/kg) 
2,4'-000 8/8 2.1 3.1 2.5 OU4-MU-R02-499A-AVG 
2,4'-00E 8/8 0.3 0.69 0.53 OU4-MU-R04-499A 
2,4'-00T 8/8 1.3 6.6 2.16 OU4-MU-R02-499A-AVG 
4,4'-000 8/8 4.4 6.65 5.19 OU4-MU-R02-499A-AVG 
4,4'-ODE 8/8 5.4 8.4 6.88 OU4-MU-R01-399A 
4,4'-ODT 6/8 7 12 6.93 OU4-MU-R03-399A 
ALDRIN 4/8 0.061 0.43 0.15 OU4-MU-R01-499A 
ALPHA-BHC 8/8 0.45 0.62 0.53 OU4-MU-R01-499A 
ALPHA-CHLORDANE 8/8 1.8 2.6 2.19 OU4-MU-R02-499A-AVG 
CHLORPYRIFOS 6/8 0.034 1.1 0.74 ~4-MU-R03-399A, OU4-MU-R04-49 
CIS-NONACHLOR 8/8 0.59 1.3 0.90 OU4-MU-R02-499A-AVG 
DIELDRIN 8/8 1.4 2.5 1.95 OU4-MU-R02-399A 
ENOOSULFAN II 8/8 0.33 0.94 0.55 OU4-MU-R02-399A 
ENDRIN 8/8 0.37 0.88 0.59 OU4-M U-R02-399A 
GAMMA-CHLORDANE 8/8 0.36 1.3 0.75 OU4-MU-R02-399A 
HEPTACHLOR EPOXIOE 8/8 0.14 1.2 0.60 OU4-M U-R03-399A 
HEXACHLOROBENZENE 8/8 0.13 0.555 0.32 OU4-MU-R02-499A-AVG 
MIREX 8/8 1.6 2.95 1.94 OU4-MU-R02-499A-AVG 
~CHLORDANE 2/8 0.077 0.52 0.15 OU4-MU-R03-399A 

Standard Coefficient of 
Deviation Variation 

5.09 0.16 
0.75 1.21 
2.06 0.19 
5.00 0.25 
3.95 0.23 
6.67 0.21 
0.28 0.51 
2.86 0.17 
4.87 0.21 
9.54 0.37 
0.45 0.49 
15.38 0.38 
0.80 0.29 
1.66 0.44 
4.22 0.51 
17.34 0.43 

0.38 0.15 
0.13 0.25 
2.09 0.97 
0.78 0.15 
1.15 0.17 
3.27 0.47 
0.12 0.79 
0.07 0.13 
0.30 0.14 
0.37 0.50 
0.22 0.24 
0.45 0.23 
0.19 0.35 
0.18 0.30 
0.39 0.52 
0.30 0.50 
0.13 0.42 
0.47 0.24 
0.19 1.31 



Parameter 
PCB-101/90 
PCB-105 

. PCB-11B 
PCB-126 
PCB-12B 
PCB-156 
PCB-167 
PCB-1q9 
PCB-1B9 
PC B-195/20B 
PCB-201/157/173 
PCB-206 
PCB-209 
PCB-2B 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-BI5 
PCB-B1 
PENTACHLOROANISOLE 
PENTACHLOROBENZENE 
TRANS-NONACHLOR 
Inorganics (mg/kg) 
ALUMINUM 
ARSENIC 
CADMIUM 
CHROMIUM 
COPPER 
IRON 
LEAD 
MANGANESE 
MERCURY 
NICKEL 
SILVER 
SILVER 

TABLE 3-8b 

DESCRIPTIVE STATISTICS OF THE ROUND 1 MUSSEL DATA FOR REFERENCE STATIONS 
ROUND 1 - INTERIM OFFSHORE MONITORING PROGRAM 

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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Sample with 
Frequency Minimum Maximum Mean Maximum 

of Detection Concentration Concentration Concentration Concentration 
BIB 6.B 11 .5 9.14 OU4-MU-R02-499A-AVG 
BIB 2.6 5.2 3.76 OU4-MU-R02-499A-AVG 
61B 6.1 B.9 5.B4 OU4-MU-R01-399A 
BIB 0.061 0.53 0.2B OU4-MU-R04-499A 
BIB 0.53 3.2 1.95 OU4-MU-R02-499A-AVG 
71B 0.37 1.06 0.7 OU4-MU-R01-499A 
BIB 0.65 2 1.27 OU4-MU-R02-499A-AVG 
71B 0.024 042 0.14 OU4-MU-R04-399A 
1/B 0.044 0.044 0.27 OU4-MU-R01-499A 
51B 0.079 0.12 0.16 OU4-MU-R02-499A-AVG 
71B 0.26 047 0.36 OU4-MU-R02-399A 
1/B 0.034 0.034 0.23 OU4-MU-R01-499A 
1/B 0.064 0.064 0.30 OU4-MU-R03-399A 
BIB 1.4 2.15 1.63 OU4-MU-R02-499A-AVG 
4/8 2.6 3.45 1.B4 OU4-MU-R02-499A-AVG 
BI8 1.5 5.95 3.51 OU4-MU-R02-499A-AVG 
BIB 1.5 2.3 1.74 OU4-MU-R02-499A-AVG 
BI8 0.13 1.5 1.10 OU4-MU-R01-399A 
BIB 0.OB7 1.2 0.62 OU4-M U-R03-399A 
BIB 0.2 1.1 0.70 OU4-MU-R01 -399A 
BIB 0.15 0.76 0.42 OU4-MU-R03-499A 
BIB 0.54 0.75 0.63 OU4-M U-R02-399A 
BI8 1.6 3.15 2.27 OU4-MU-R02-499A-AVG 

BI8 131 260 195 OU4-MU-R03-399A 
BIB 6 7.B 6.96 OU4-M U-R02-499A-AVG 
BIB 1.2 2.1 1.6B OU4-MU-R04-399A 
BIB 1.6 3 2.0B OU4-MU-R02-499A-AVG 
BIB 6.3 7.5 6.94 OU4-MU-R04-399A 
BI8 2B7 603 404 OU4-M U-R02-499A-AVG 
BIB 1.9 6.9 3.44 OU4-MU-R02-499A-AVG 
BIB 6.4 17.5 10.2 OU4-MU-R02-399A 
BIB 0.27 0.392 0.30 OU4-M U-R02-499A-AVG 
BIB 1 1.4 1.13 OU4-MU-R02-499A-AVG 
BIB 0.04 0.07 0.059 OU4-MU-R01-399A 
BI8 0.04 0.07 0.059 OU4-MU-R01-499A 

Standard Coefficient of 
Deviation Variation 

1.79 0.20 
0.B9 0.24 
2.50 043 
0.15 0.53 
0.B1 0.42 
0.30 0.43 
O.4B 0.3B 
0.13 0.94 
0.10 0.3B 
0.09 0.54 
0.09 0.26 
0.09 0.3B 
0.10 0.34 
0.35 0.21 
1.26 0.69 
1.51 043 
0.31 0.1B 
046 0.42 
0.40 0.64 
0.30 0.43 
0.19 0.46 
0.08 0.12 
0.54 0.24 

51.25 0.26 
0.59 O.OB 
0.34 0.20 
0.58 0.28 
0.43 0.06 

111 .63 0.2B 
1.57 0.46 
3.44 0.34 
0.05 0.15 
0.17 0.15 
0.01 0.22 
0.01 0.22 
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Sample with 
Fre'quency Minimum Maximum Mean Maximum 

Parameter of Detection Concentration Concentration Concentration Concentration 
ZINC 8/8 90 117 106 OU4-MU-R04-499A 
Percent lipids (%) 
LIPID 8/8 3.87 9.12 5.8 OU4-MU-R03-399A 

Notes: 
- All res\.llts are presented on a dry weight basis. 
-Duplicate samples were averaged in this table. 
- 1/2 the detection limits for non-detects were used. 
- The frequency of detects count a sample and its duplicate as one sample. 
- This table includes the following reference station samples: 

- OU4-MU-(R01 through R04)-(199A through 499A) 
- OU4-MU-R02-499A-FD 

- Source data located in the Round 1 data package (TtNUS, February 2000). 

Standard Coefficient of 
Deviation Variation 

9,08 0.09 

2.05 0.35 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 



Parameter(1, 
Dioxins/Furans (ng/kg) 
OCOO 
TOTAL HPCOO 
TOTAL HXCOO 
TOTAL PECOF 
Polyaromatic Hydrocarbons (ug/kg) 
1.6.7 -TRIMETHYLNAPHTHALENE 
1-MI;THYLNAPHTHALENE 
1-METHYLPHENANTHRENE 
2,6-0IMETHYLNAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(AjPYRENE 
BENZO(B}FLUORANTHENE 
BENZO(E}PYRENE 
BENZO(G.H,I}PERYLENE 
BENZO(K}FLUORANTHENE 
BIPHENYL 
CHRYSENE 
OIBENZO(A.H)ANTHRACENE 
OIBENZOTHIOPHENE 
FLUORANTHENE 
FLUORENE 
INOENO(1 .2.3-CO)PYRENE 
NAPHTHALENE 
PERYLENE 
PHENANTHRENE 
PYRENE .. 

s ugl (gl es ICI es P t d IPCB ( Ik) 
1.2,3,4-TETRACHLOROBENZENE 
1.2,4,5-TETRACHLOROBENZENE 
2,4'-00T 
4,4'-000 
4,4'-00E 

TABLE 3-9a 

DESCRIPTIVE STATISTICS OF THE ROUND 1 JUVENILE LOBSTER DATA 
FOR THE MONITORING STATIONS 

Frequency 
of Detection 

1/6 
1/6 
2/6 
2/6 

14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
14/14 
14/14 

14/14 
12/14 
3/14 
3/14 
14/14 

ROUND 1 - INTERIM OFFSHORE MONITORING PROGRAM 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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Minimum Maximum Mean 

Concentration Concentration Concentration(2.3, 

26.3 26.3 37.67 
12.6 12.6 18.94 
4.4 9.5 15.97 
8 11 15.84 

2.4 5.2 3.93 
5.3 11 7.93 
2.7 14.7 7.05 
2.2 7.5 3.51 
6.9 14.8 10.24 
0.4 6.5 1.51 
0.5 1 0.62 
0.9 28.6 6.79 
1.2 67.5 16.80 
1.3 70.9 18.81 
1.2 34.6 11 .63 
1.8 32.7 8.91 
0.4 20.8 5.53 
1.1 44.7 12.66 
1 2.6 1.63 

4.8 87.3 24.69 
0.1 7.9 1 .. 34 
0.5 5.8 1.48 
6.9 171 50.01 
1.9 11.5 3.78 
0.1 26.9 6.30 
13 22.7 15.56 
0.4 17.6 4.33 
4.5 85.2 17.57 
5.3 128 37.76 

2.43 48.77 13.61 
0.16 1.16 0.51 
0.22 0.39 0.18 

Sample with 
Maximum 

Concentration 

OU4-LJ-M08-199AM 
OU4-LJ-M 12-199AM 
OU4-LJ-M 1 0-199AM 
OU4-LJ-M07 -199AM 

OU4-LJ-M07 -199AM 
OU4-LJ-M03-199AM 
OU4-LJ-M02-199AM 
OU4-LJ-M04-199AM 
OU4-LJ-M03-199AM 
OU4-LJ-M02-199AM 
OU4-LJ-M02-199AM 
OU4-LJ-M 13-199AM 
OU4-LJ-M02-199AM 
OU4-LJ-M02-199AM 
OU4-LJ-M02-199AM 
OU4-LJ-M02-199AM 
OU4-LJ-M02-199AM 
OU4-LJ-M02-199AM 
OU4-LJ-M02-199AM 
OU4-LJ-M02-199AM 
OU4-LJ-M02-199AM 
OU4-LJ-M02-199AM 
OU4-LJ-M02-199AM 
OU4-LJ-M02-199AM 
OU4-LJ-M02-199AM 
OU4-LJ-M 12-199AM 
OU4-LJ-M02-199AM 
OU4-LJ-M02-199AM 
OU4-LJ-M02-199AM 

OU4-LJ-M02-199AM 
OU4-LJ-MO 1-199AM 
OU4-LJ-M09-199AM 

0.15 0.38 0.17 OU4-LJ-M 11-199AM-AVG 
1.16 13.02 3.45 OU4-LJ-M07 -199AM 

Standard Coefficient of 
Deviation(3) Variation 

6.36 0.17 
3.40 0.18 
7.28 0.46 
5.02 0.32 

0.75 0.19 
1.62 0.20 
2.72 0.39 
1.47 0.42 
2.50 0.24 
2.41 1.59 
0.19 0.31 
8.29 1.22 
19.51 1.16 
20.81 1.11 
11.18 0.96 
8.11 0.91 
5.59 1.01 
13.27 1.05 
0.53 0.33 

23.48 0.95 
2.66 1.99 
1.50 1.01 

48.20 0.96 
3.02 0.80 
8.23 1.31 
2.87 0.18 
4.91 1.13 
21.77 1.24 
35.00 0.93 

12.14 0.89 
0.28 0.54 
0.09 0.50 
0.08 0.50 
3.13 0.90 



Parameter(l) 

ALPHA-BHC 
ALPHA-CHLORDANE 
BETA-BHC 
CHLORPYRIFOS 
CIS-NONACHLOR 
DIELDRIN 
GAMMA-BHC (LINDANE) 
HEPTACHLOR 
HEXACHLQROBENZENE 
OXYCHLORDANE 
PCB-101/90 
PCB-105 
PCB-118 
PCB-126 
PCB-128 
PCB-138 1160 
PCB-149/123 
PCB-153/132 
PCB-156 
PCB-167 
PCB-169 
PCB-170/190 
PCB-18/17 
PCB-180 
PCB-187 
PCB-189 
PCB-195/208 
PCB-20 1/157/173 
PCB-206 
PCB-209 
PCB-28 
PCB-52 
PCB-66 
PCB-8/5 
PCB-81 
PENTACHLOROANISOLE 
PENTACHLOROBENZENE 

TABLE 3-9a 

DESCRIPTIVE STATISTICS OF THE ROUND 1 JUVENILE LOBSTER DATA 
FOR THE MONITORING STATIONS 

Frequency 

of Detection 
14/14 
12/14 
2/14 
2/14 
2/14 
14/14 
10/14 
1/14 

13/14 
10/14 
12/14 
14/14 
14/14 
12/14 
10/14 
14/14 
2/14 
14/14 
6/14 
5/14 
6/14 
5/14 
11/14 
14/14 
14/14 
3/14 
4/14 
1/14 
2/14 
10/14 
5/14 
6/14 
8/14 
5/14 
2/14 
14/14 
13/14 
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Sample with 
Minimum Maximum Mean Maximum 

Concentration Concentration Concentration(2.3) Concentration 
0.16 0.47 0.35 OU4-LJ-M09-199AM 
0.8 25.97 6.15 OU4-LJ.-M 11-199AM-AVG 
1.16 1.16 0.27 OU4-LJ-M 1 0-199AM. OU4-LJ-M 11-199AM-AVG 
0.6 2.865 1.29 OU4-LJ-M 11-199AM-AVG 

0.03 0.17 0.12 OU4-LJ-M01 -199AM 
1.05 1.85 1.46 OU4-LJ-M01-199AM, OU4-LJ-M07 -199AM 
0.19 0.93 0.40 OU4-LJ-M11-199AM-AVG 
0.81 0.81 0.26 OU4-LJ-M 14-199AM 
0.27 1.885 0.68 OU4-LJ-M11-199AM-AVG 
0.31 3.83 0.87 OU4-LJ-M07 -199AM 
0.45 3.1 1.49 OU4-LJ-M03-199AM 
0.32 4.905 1.10 OU4-LJ-M11-199AM-AVG 
0.93 15.87 3.77 OU4-LJ-M 11-199AM-AVG 
0.04 0.31 0.42 OU4-LJ-M07 -199AM 
0.14 1.245 0.51 OU4-LJ-M 11-199AM-AVG 
1.54 11 .71 4.26 OU4-LJ-M07 -199AM 
0.24 0.54 0.50 OU4-LJ-M07 -199AM 
1.88 18.32 5.87 OU4-LJ-M07 -199AM 
0.06 2.02 0.69 OU4-LJ-M 13-199AM 
0.37 1.72 0.62 OU4-LJ-M07 -199AM 
0.02 0.16 1.19 OU4-LJ-M06-199AM 
0.23 4.68 1.10 OU4-LJ-M02-199AM 
0.27 10.14 2.79 OU4-LJ-M 13-199AM 
0.65 9.14 2.14 OU4-LJ-M02-199AM 
0.47 6.2 1.72 OU4-LJ-M07 -199AM 
0.05 0.12 0.42 OU4-LJ-M09-199AM 
0.12 0.78 0.43 OU4-LJ-M02-199AM 
0.16 0.16 0.38 OU4-LJ-M02-199AM 
0.49 0.68 0.46 OU4-LJ-M07 -199AM 
0.08 0.91 0.44 OU4-LJ-M03-199AM 
0.09 2.87 0.54 OU4-LJ-M07 -199AM 
0.23 2.185 0.56 OU4-LJ-M 11-199AM-AVG 
0.2 1.86 0.57 OU4-LJ-M07 -199AM 
0.6 1.18 0.88 OU4-LJ-M 13-199AM 

0.38 0.8 1.87 OU4-LJ-M03-199AM 
0.29 0.5 0.37 OU4-LJ-M07 -199AM 
0.15 2.05 1.00 OU4-LJ-M 13-199AM 

Standard Coefficient of 
Deviation(3) Variation 

0.09 0.27 
7.92 1.29 
0.39 1.46 
0.49 0.38 
0.04 0.30 
0.26 0.18 
0.25 0.63 
0.19 0.73 
0.52 0.75 
0.98 1.12 
0.93 0.62 
1.19 108 
4.15 1.10 
0.73 1.72 
0.37 0.71 
3.43 0.80 
0.09 0.17 
4.98 0.85 
0.58 0.83 
0.34 0.55 
0.98 0.83 
1.25 1.13 
2.83 1.01 
2.59 1.21 
1.79 1.04 
0.18 0.43 
0.16 0.37 
0.08 0.21 
0.08 0.18 
0.24 0.54 
0.68 1.26 
0.52 0.94 
0.46 0.82 
0.17 0.19 
0.59 0.31 
0.07 0.20 
0.72 0.73 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 



TABLE 3-9a 

DESCRIPTIVE STATISTICS OF THE ROUND 1 JUVENILE LOBSTER DATA 
FOR THE MONITORING STATIONS 

Frequency 
Parameter(11 of Detection 
TRANS-NONACHLOR 4f14 
Metals (mgfkg) 
ALUMINUM 14f14 
ARSENIC 14f14 
CADMIUM 12f14 
COPPER 14f14 
IRON 14f14 
LEAD 11f14 
MANGANESE 14f14 
MERCURY 14f14 
NICKEL 2f14 
SILVER 14f14 
ZINC 14f14 

Notes: 
- All results are presented on a dry weight basis. 
- Duplicate samples were averaged in this table . 
- 1f2 the detection limits for non-detects were used. 
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Sample with 
Minimum Maximum Mean Maximum 

Concentration Concentration Concentration(2,31 Concentration 
0.135 0.92 0.19 OU4-LJ-M02-199AM 

3.48 21 .2 8.51 OU4-LJ-M09-199AM 
9.38 16.7 11 .16 OU4-LJ-M05-199AM 

0.0355 0.744 0.11 OU4-LJ-M07 -199AM 
28.5 49.9 38.93 OU4-LJ-M04-199AM 
5.99 32.7 13.38 OU4-LJ-M09-199AM 
0.121 0.312 0.16 OU4-LJ-M12-199AM 
1.69 4.595 2.63 OU4-LJ-M 11-199AM-AVG 

0.413 0.945 0.56 OU4-LJ-M 12-199AM 
0.305 0.523 '0.15 OU4-LJ-M02-199AM 
0.754 1.39 1.03 OU4-LJ-M04-199AM, OU4-LJ-M 12-199AM 

75 139.5 99.05 OU4-LJ-M 11-199AM-AVG 

- This table will include the following monitoring station samples: 
- OU4-LJ-(M01 through M14)-199AM 
- OU4-LJ-M11-199AM-FD 

1 - This table includes the lobster muscle (tail and claw) without the intestines. 
2 - The mean concentration may be greater than the maximum concentration when the estimated maximum concentration is below the detection limit 

and there is a low frequency of detection. 
3 - The mean concentrations and the standard deviations were calculated using the detected values and 1f2 the detection limit for non detects. 

- Source data located in the Round 1 data package (TtNUS, February 2000). 

Standard Coefficient of 
Deviatlon(3l Variation 

0.27 1.47 

4.89 0.57 
1.94 0.17 
0.20 1.75 
6.92 0.18 
6.86 0.51 
009 0.55 
0.91 0.35 
0.16 0.30 
0.13 0.89 
0.20 0.19 
16.54 0.17 



Parameter(l) 
Dioxins/Furans (ng/kg) 
2,3,4,7,8-PECOF 
TOTAL HXCOO 
TOTALPECOF 
Po~aromatic Hydrocarbons (ug/kg) 
1,6,7 -TRIMETHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
1-METHYLPHENANTHRENE 
2,6-0IMETHYLNAPHTHALENE· 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(E)PYRENE 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
BIPHENYL 
CHRYSENE 
OIBENZO(A,H)ANTHRACENE 
OIBENZOTHIOPHENE 
FLUORANTHENE 
FLUORENE 
INOENO(1,2,3-CD)PYRENE 
NAPHTHALENE 
PERYLENE 
PHENANTHRENE 
PYRENE 
Pesticides /PCBs (ug/kg) 
1,2,3,4-TETRACHLOROBENZENE 
1,2,4,5-TETRACHLOROBENZENE 
4,4'-000 
4,4'-DDE 
4,4'-ODT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
BETA-SHC 

TABLE 3-9b 

DESCRIPTIVE STATISTICS OF THE ROUND 1 JUVENILE LOBSTER DATA 
FOR THE REFERENCE STATIONS 

Frequency 
of Detection 

1/4 
1/4 
2/4 

4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4 /4 
4/4 
4/4 

4/4 
4/4 
1/4 
4/4 
1/4 
1/4 
4 /4 
3/4 
2/4 
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Sample with 
Minimum Maximum Mean Maximum 

Concentration Concentration Concentration(2,3) Concentration 

37,7 37,7 24,04 OU4-LJ-R01-199AM 
7.9 7.9 16.59 OU4-LJ-R01-199AM 
5.4 7.3 13.14 OU4-LJ-R04-199AM 

3.5 6 4.68 OU4-LJ-R04-199AM 
6 13.7 8.90 OU4-LJ-R04-199AM 
6 11.3 8.35 OU4-LJ-R04-199AM 

2.4 4.2 3.44 OU4-LJ-R04-199AM 
7.4 18.5 11 .39 OU4-LJ-R04-199AM 
0.4 1.6 1.04 OU4-LJ-R03-199AM 
0.6 1.7 1.08 OU4-LJ-R03-199AM 
1 25.2 11 .26 OU4-LJ-R03-199AM 

1.1 47.6 21.59 OU4-LJ-R03-199AM 
0.5 26.3 14.45 OU4-LJ-R03-199AM, OU4-LJ-R04-199AM 
1.1 29.5 12.80 OU4-LJ-R04-199AM 
2.3 15 8.50 OU4-LJ-R03-199AM 
0.9 9.4 4.76 OU4-LJ-R03-199AM 
1 28.1 11 .36 OU4-LJ-R03-199AM 

1.1 1.6 1.34 OU4-LJ-R04-199AM 
5.3 47.4 26.83 OU4-LJ-R04-199AM 
0.1 0.3 0.19 OU4-LJ-R03-199AM 
0.6 5.5 2.80 OU4-LJ-R04-199AM 
8.5 145.2 75.35 OU4-LJ-R04-199AM 
2 7 3.96 OU4-LJ-R03-199AM 

0.2 9.2 4.83 OU4-LJ-R03-199AM 
12 21.6 15.35 OU4-LJ-R04-199AM 
1 10A 4.84 OU4-LJ-R03-199AM 

3.1 63.6 31.56 OU4-LJ-R{)3-199AM 
6.5 89.7 47.58 OU4-LJ-R04-199AM 

5.49 14.91 8.81 OU4-LJ-R03-199AM 
0.09 0.92 0.35 OU4-LJ-R01-199AM 
0.09 0.09 0.13 OU4-LJ-R02-199AM-AVG 
2.38 4.21 3.17 OU4-LJ-R04-199AM 
0.09 0.09 0.19 OU4-LJ-R03-199AM 
0.18 0.18 0.18 OU4-LJ-R04-199AM 
0.29 0.92 0.51 OU4-LJ-RO 1-199AM 
1.82 33.67 9.51 OU4-LJ-R02-199AM-AVG 
0.26 0.9075 0.35 OU4-LJ-R02-199AM-AVG 

Standard Coefficient of 
Deviation(3) Variation 

9,17 0.38 
5.89 035 
7.92 0,60 

1.08 0.23 
3.35 0.38 
2.78 033 
0.77 0.22 
.4 .88 0.43 
0.50 0.48 
0.52 0.48 
11.85 1.05 
22.42 1.04 
13.84 0.96 
12.98 1.01 
6.07 0.71 
3.80 0.80 
12.31 1,08 
0.21 0.15 
21.40 0.80 
0.09 0.46 
2.52 0.90 

66.91 0.89 
2.34 0.59 
4.44 0.92 
4.29 0.28 
4AO 0.91 
31 .76 1.01 
42.93 0.90 

4.18 OA7 
0.39 1.11 
0.03 022 
0.83 0.26 
0.07 0.35 
0.01 0.04 
0.29 0.57 
16.14 1.70 
0.37 106 



Parameter(1) 
CIS-NONACHLOR 
DIELDRIN 
ENDRIN 
GAMMA-BHC (LINDANE) 
HEXACHLOROBENZENE 
OXYCHLORDANE 
PCB-101 /90 
PCB-105 
PCB-118 
PCB-1~6 

PCB-128 
PCB-138 1160 
PCB-153/132 
PCB-156 
PCB-167 
PCB-169 
PCB-170/190 
PCB-18/17 
PCB-180 
PCB-187 
PCB-195/208 
PCB-209 
PCB-52 
PCB-66 
PCB-77 
PCB-8/5 
PENTACHLOROANISOLE 
PENTACHLOROBENZENE 
TRANS-NONACHLOR 
Metals (mg/kg) 
ALUMINUM 
ARSENIC 
CADMIUM 
CHROMIUM 
COPPER 
IRON 
LEAD 
MANGANESE 
MERCURY 
NICKEL 

TABLE 3-9b 

DESCRIPTIVE STATISTICS OF THE ROUND 1 JUVENILE LOBSTER DATA 
FOR THE REFERENCE STATIONS 

Frequency 

of Detection 
1/4 
3/4 
1/4 
3/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
1/4 
4/4 
4/4 
1/4 
3/4 
2/4 
1/4 
2/4 
4/4 
4/4 
2/4 
2/4 
1/4 
4/4 
1/4 
4/4 
4/4 
4/4 
3/4 

4/4 
4 /4 
3/4 
1/4 
4/4 
4/4 
3/4 
4/4 
3/4 
1/4 
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Sample with 
Minimum Maximum Mean Maximum 

Concentration Concentration Concentration(2,3) Concentration 
0.15 0.15 0.13 OU4-LJ-R04-199AM 
1.13 1.585 1.26 OU4-LJ-R02-199AM-AVG 
0.97 0.97 0.53 OU4-LJ-R02-199AM-AVG 
0.73 1.67 0.82 OU4-LJ-R01-199AM 
0.35 0.8125 0.55 OU4-LJ-R02-199AM-AVG 
0.31 1.96 0.92 OU4-LJ-R03-199AM 
0.71 3.38 1.75 OU4-LJ-R04-199AM 
0.69 1.25 0.93 OU4-LJ-R04-199AM 
1.33 3.25 2.19 OU4-LJ-R02-199AM-AVG 
0.02 0.17 0.09 OU4-LJ-R03-199AM 

0.4125 0.4125 0.40 OU4-LJ-R02-199AM-AVG 
1.78 4.04 2.83 OU4-LJ-R04-199AM 
2.69 5.6 3.59 OU4-LJ-R04-199AM 

4.255 4.255 1.46 OU4-LJ-R02-199AM-AVG 
0.2 0.45 0.35 OU4-LJ-R02-199AM-AVG 

0.02 0.04 1.01 OU4-LJ-R02-199AM-A VG 
1.42 1.42 0.74 OU4-LJ-R04-199AM 
0.36 23.68 6.72 OU4-LJ-R02 -199AM-A VG 
0.53 1.57 1.07 OU4-LJ-R04,199AM 
0.45 1.31 0.86 OU4-LJ-R04-199AM 
0.03 0.1 0.24 OU4-LJ-R04-199AM 
0.06 0.43 0.43 OU4-LJ-R01-199AM 

0.6725 0.6725 0.43 OU4-LJ-R02-199AM-AVG 
0.14 0.3 0.21 OU4-LJ-R04-199AM 
0.37 0.37 1.65 OU4-LJ-R02 -199AM-AVG 
1.07 4.48 2.54 OU4-LJ-R01-199AM 
0.33 0.54 0.39 OU4-LJ-R02-199AM-AVG 
0.23 1.805 0.98 OU4-LJ-R02-199AM-AVG 
0.12 0.21 0.15 OU4-LJ-R03-199AM 

3.12 8.73 6.41 OU4-LJ-R02-199AM-AVG 
7.065 19.9 10.98 OU4-LJ-R03-199AM 

0.0404 0.0468 0.04 OU4-LJ-R01-199AM 
0.503 0.503 0.20 OU4-LJ-R01-199AM 
33.9 55.7 43.85 OU4-LJ-R01-199AM 
6.52 16.1 10.19 OU4-LJ-R01-199AM 

0.182 0.545 0.30 OU4-LJ-R02-199AM-AVG 
2.2 4.46 3.06 OU4-LJ-R01-199AM 

0.504 0.8385 0.48 OU4-LJ-R02-199AM-AVG 
0.573 0.573 0.40 OU4-LJ-R01-199AM 

Standard Coefficient of 
Deviation(3) Variation 

0.01 0.11 
0.39 0.31 
0.29 0.55 
0.64 0.78 
0.21 0.39 
0.72 0.78 
1.24 0.71 
0.25 027 
0.93 0.43 
0.06 0.72 
0.03 0.07 
0.93 0.33 
1.35 0.38 
1.87 1.28 
0.16 0.46 
1.13 1.12 
0.46 0.62 
11.32 1.69 
0.49 0.46 
0.37 0.43 
0.21 0.85 
0.26 0.61 
0.16 0.37 
0.07 0.35 
0.87 0.52 
1.49 0.59 
0.12 0.30 
0.65 0.66 
0.06 0.39 

2.77 0.43 
6.02 0.55 
0.01 0.36 
0.20 1.00 
10.95 0.25 
4.29 0.42 
0.23 0.76 
0.98 0.32 
0.34 0.71 
0.36 0.89 



TABLE 3-9b 

DESCRIPTIVE STATISTICS OF THE ROUND 1 JUVENILE LOBSTER DATA 
FOR THE REFERENCE STATIONS 

-
Frequency 

Parameter(1) of Detection 
SILVER 4/4 
ZINC 4/4 

Notes: 
- All results are presented on a dry weight basis. 
- Duplicate samples were averaged in this table 
- 1/2 the detection limits for non-detects were used . 
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Minimum Maximum Mean 

Concentration Concentration Concentration(2.3) 

1.0195 1.72 1.34 
90.7 120 103.98 

. - This table includes the following reference station samples: 
- O\J4-LJ-(R01 through R04)-199AM 
- OU4-LJ-R02-199AM-FD 

1 - This table includes the lobster muscle (tail and claw) without the intestines. 

Sample with 
Maximum 

Concentration 
OU4-LJ-R01-199AM . 
OU4-LJ-R01-199AM 

2 - The mean concentration may be greater than the maximum concentration when the estimated maximum concentration is below the detection limit 
and there is a low frequency of detection. 

3 - The mean concentrations and the standard deviations were calculated using the detected values and 1/2 the detection limit for non detects. 

- SOlJrce data located in the Round 1 data package (TtNUS, February 2000). 

Standard Coefficient of 
Deviation(3) Variation 

0.33 0.25 
12.38 0.12 



Parameter 
,In. (ng/kgl 

DF 
l.4.. l·HPC DF 
1.4 .. 
1.4 .. 

'.B
'.B-

HPC 

rAL DC 
TAL DF 

I I Oro.nlcs (ug/kol 
BIPHEO 

TABLE A.l-l 
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MonHorlng St8110n'" 
Average 

Range Relerence Station R.fer.nC~r~!~~~nr M01 
M03 M06 MO' M05 MOl MOS M02 

lB1.0 532.4 
9.6 20.4 

30.9 142. 
5. 19.5 

).5 
).5 

).5 

243. 
12. 
53.' 

0.' 

0.9 
).9 

l.9 
),2 

l.4 

'.B 

1.4 

159.5 131. 
9.3 20.B 

0.5 0., 
0.5 0: 
0.6 1.6 
0.5 1.2 
O. 0.2 
0.5 

86.6 242,' 
1.4 30.9 

8.6 22! 
4.2 
1.6 

l.6 

M09 

125. 
1.4 

40.5 
27.4 U 

'U 

IU 
5.B 
5. 
).2 
2.4 

10 l.B 
40.6 
20.0 

'.4 
6.6 

0.8 3.2 1.4 1.2 4.4 
0,3 5,4 1.3 U 1.3 U 6. U 4~ LJ 

Ml0 

344. 
16.6 
B9,6 

9. 
0: 
o. 

1.5 
0.8 
O. 
0, 
0.8 

236. 
26.4 
24.2 

2, 
1,6 

MIl 

24B. 
19. 

26. 

'.6 
1.6 
;3 
'.4 

1,4 
5.3 

10-' 
l,4 
'.9 
1.6 
;.4 
;& 
!.4 
'.4 

86, 

79.3 

22 .. !.8 2,4 U . U 1,4 . U 4,5 U 2.0 1.9 U 3.9 

~~~.~~~~~~:~I~~~I~'N~E------~--~~~~,6~--1---~~4,'i~U- -+-~~~~~~1---3~~·'~Ut-~:.*:I~Ur-"~6,.,OB~+-~~'.5~I~U--~411.4~-r-"2~55,.'.0~1--"3~85,.'.~4~...wo~2~5i~",9L-
Ae HALoNt 16, .IU. i3.6 6.. ;.3 13.3 4.2 6,5 

~2~.,~I~~PH,,~NrH·~E-~~:~IA_rL __ H'L __ ENE ______ ~ __ ~~1'9~~~!':~ __ 1-__ ~~9' __ •. -+ __ ~5~;"IB~~~~~r-~~-+~~ __ r-.~::::~+--i~;.~~;~U~~~20.~U __ ~~.~'O~1-~~' __ Ur~~~:~::_ 
IAPHTHYLENE 1.6 481.9 23,3 50,1 35,0 93,8 2' 22.8 

E.NE ;.3 694.B 00 54, 33; t03.4 139, 
'HRACENE ',2 B61.2 625. BB,I 33' , 1,5 16' 665,B 20B. 494, '.9 

_ENE 75U 14 .-+--';';::::.~C--+-ii~~;';':;'i'.:~: ---1f-~t~"":'~ ,---t-~,~;;;'--+""i=~~;:;I;;-+-",,~=!'6::--1 __ t-2~45;'ii-~+_5~:0~:i':::'':'-~-+ __ 0~9.,--
I,B 2B,' 1,8 ',3 14,' 15,4 15, 26, 

M12 

494.3 
2' 

1.5 
10.0 
4.4 

>'0 
4.9 
O. 

).4 

0.6 
).8 

0.5 

0.6 
323.3 
35. 

0,9 
I.B 

3.5 
1.6 

M13 MI' 

',2 
57, 24-' 

-267. '.4 
135. 
135-' ',9 

t3, 
54. 

741,5 29 25 2E2 25 , ,20 534,6 IIIil!I! 

~:1~'FL~D~REN~~~~~~~==~~7~Ol"'5~~~~~==t:~~~'~0"'~+=~~t=~t=tJ~~~~=t~~=t~'~'6=tJ~'0=+~~=+:j~==M-',~~~~~~ 
",NAPHfHAI ,NES ',9 .-!I 9, _ 33,3 U 12, .., 

'HENANl 39' , 16 12 245,2 121,9 2' 90 
C2· ;HRYSEN '.4 ImiI 33-' i.8 10 ., 

OPHENES ;,B 15,6 3.6 lB. 1.5 22,5 ,,2 ~&. 

6,6 20, 27,2 27 25,5 1.0 32. 1.5 
5,6 1,3 -29 . 

9,5 30,5 22,0 _ _' 35,3 U _U 
3' ;2.6 53,B 10 , 99, 92,6 

1,8 4.6 3.9 _ _ 

31, .'-, 
14, 32, 16. 14 

,NtS 1.4 44. 40,9 34.9 3' 
.2 101,5 74. 52.6 55. B1.6 r,4 

t~ 1.4 _ 12,8_ 
C4·NAPHTHALENES B,2 137.5 4; 30.2 45.8 14B 18, 5B.9 

Pr~~~~I'Y~SE~NE~[[~~~:::::jt:::~~~~ •• :t:~605id:"3::jt::=j4,~6'1"t:62:: .. 51D'1:t:~tt:j::31'~'~:I •. t:5jt=~342~52:j:.·.::t~2~'t::t~2~00''.4't:±:~I~~~.t:: ~--r-,~1~~:I..~6;--4~~~; •• ~9-r~I;~~:~J •• ~---
I!!I""NLO(A.I 8,9 106, 50,8 __ 54.B 76.9 46.9 34.9 35, 83, 26.8 

.Wl 
20. 
61.9 
124 64, 
16.9 ),0 5, 
2B 59.5 15 .. 

~ __ r-,~45'~r-,~23.~ 
44; lB4. 

57.4 33.8 
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Average ~~ __ '-______ ~ ______ r-____ -'r-____ -r ____ -'r-M __ O" __ "M~I"gl __ Sto __ 1I0" __ {"-r ______ ~ ______ r-------r------r------r-----~ 
Range Reterence St.tlon Referenc;Station 

not MOl M02 I ~I05 M06 M07 M08 M09 Ml0 MIl M13 M14 
~l( HIOPHENE 2. 39.3' 19 gT 40.4 18. 199 15.' ~ 2.5 

~Em)R~A~~~:::~ __________ ~r-__ ~~4~;.·.0~~~::~-1 ____ ~f-__ ~:t==I:~~641.'9~j:=~;~~;~:'4j:==9~~. ~t=3~5·~:t=:it~81.'~'4j:=1tjfof~'·~~r-+-~~I~~~'~::'6 __ ~~:::~::!~l.~+-_2:~0~0;!;~ ~'" ;~; 
IIJ!l!l!III 211 .9 585.3 10.6 3' 3E 295. IUl!lIiRI 5' 644.9 lOI .4 31 

HMY 3721 .5 652.6 1952.5 ~8 1485: )363. 1163.5 4641 . 188.9 '42. 34 130 
'AH 5113.6 864.5 2537.8 2657.4 1826. 728. 1458. II!I!AI.II 22' 3833.8 1.5 42 161 

I • {ualkol 
1.2,ET l.03 O. .08 0.0 0.07 O. l.2· 0.06 .08 O. 0.12 l.26 0.05 0.03 
1,2. 'ETRACH 0.10 Zl' 0.4'0.28' '0.64'--"; G6 lRi 0.4C 1. l.45 l.9C 0.13 

r.f~·t~~ ________________ ~ ___ ~~)~·~263~_~ __ ~ ____ ~:~=-~ __ IIIii-+::::: __ ~;:::~;1;5~~:::::r-~ 0:~:':::~~~~ • ..rn~~~==~:§~12~".~2;.~~=jiiii :: 311iit--~~~~~I:';~~~'-+~~--+-~*-~-~~1:~:::~ ~ 
DRI 2.: 0.01 0-, i'4ii'2 259 C35' ~ ~ _ 0.30 

LPH' O. 0.02 0-' ).02 I U 0.02 ).0: I U .03 0.05 
LPHA· OROANE O. _ 0.31 0.1,.... ---o:t? '" _ IIIIJ -.m 1.4; 0.06 

rA·8 o. 0.05 0.01 ).06 0.1 .05 .18 0.07 

:HLOR 
IA· IHe 

}IELDR 
111 

ENDRIN 
; (liNDANEI 

RD INE 
rAC OR 
~, LUH EPOXIDE 

O. 0.06 0.0. '.10 0.09 ).0, .13 0.10 O. 0.05 
O. 0.14 0.: ),4' O. ;.10 _ _ '.74 0.22 
O. 0.02 0.1 ).03 0.04 ).04 .06 ).06 0.04 
0.1 _ 0.1 0.05 f05 (f '.36 ).26 .02 O. ).06 
a.! 0.49 1.02 ).59 0.06 , U 0.. U 1.0, '.74 .84 0.97 .33 

0.1 ).06 jjjf ~ OJ . U O. I U ' U O. ).05 
0.1 19 .14 O. . U O. O. .10 - OJ _ .D. O. 1.08 

.16 O. O. O. 1.08 
O. O. ).04 O. I U O. 

02 0.1 l..lj,j . U 0.81 '.14 1.26 O. O. 
04 0.' 0.1 ).06 0.0: ).06 0.1 0.01 

KY( OROANE 01 - ~ '0:02 i.D3 ~ Jri 
c~~ )1190 ~~ - ffi ~:~ - II!I -~+7*-+-';;;;;;'-+---,~'-i 

IPCB-l 0.08 0.09 l07 'U .;-;-Ur-"""'. D6:-"'~~*"-+-'~-:-:-i 
IPGe·l 0.13 0.76 '.70 ~ 

ro;~:;:~::;:~II~I:6~~0~ ____________ -4 __ ~:~':'1~4:~f-__ 4-__ ~~ __ +-_~:::~!+-_;~:.~_~-4~~ __ ~~~+-~~~_~~ __ ~~~~+-_:~~:;~~~1IIII~r-+:~~78~+-~~~;-4~~~:::~~ 

IPCB-5 
jPGB·" 
IP( l-7 
W( l·8, 

II'<: ill 
IPE TAGHL 
~H 

;HlOA 

- 0.19 ~ 06 1.02 0.24 O. 0.: 

0.30 
O. 
0.37 
0.06 
0.30 

J.D' '0.0: o. O. 0.06 0.16 0.26 0.04 
0.5 
O. 
o. 
o. 
0.0 
0 .0 
0 .0: 

o 
0.0 
o. 
0.0 
0.0 
0.07 
0.07 

l.03 -
l.03 
0.05 
J.02 

0.06 
0.13 
0.05 -

0.2! O. o. ).29 3.46 
0.04 _ in' J.03 ~ 

0.04 O. 0])8 ).18 ).18 
0.05 ).18 1.32 

0.15 0 0])6' _ ~ __ l .26 
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MonHorlng Slallon"1 

Renge R.r.rence Station R.f.r.nC~r~!~~~n I MOl I 
M02 M03 M04 M05 MaG M07 M08 

or •• nlcs (molkgl 
I 1.0 1.0 1.0 1"0_ 

RSENIC .100053 ).OC 135 0.00 10022 0.00 0.' 123 ).00019 I 0.00016 .00021 
).000 006 . 0.0 1000' 0.00 '000 ).00000 I 0.0000' .0000' 

HROMIUM . 100793 ).00' 45 0.1 0.1 0152 ).00'30 .00149 .00258 
Ol-'EE,,_ 1.000 '90 0 .' II!I !III II!IIIW'.taI ).00039 .00052 II!IW!II 

1.40844 1.40235 1.95616 
).00 092 .0009 :I!IW!liJ 

523 .0065 .00993 
001 .0000 1.00000 
04, .0004 I!I!I!mIil 

.0000 .0000' 
lO1a8 I 0.00': I!IiIl!I!tlI 

~ 

Mag 

· '001: 
· '000' 
· 0'89 

l!III!lrI!lII 
1.61 

.Ot: 

M!I!l 

Shaded values indicate concentrations thai are five Imes grealer than concentrations altha reference stations for dioxins and metals: two limes greater for semivolaliles: 10 times greater lor pesticides/PCBs. 
Melal concentrations are normalized by dividing the parameter concentration by the aluminum concentration. 
Normalized concentrations were determined by dividing sediTlenl concentration by percent TOe. 
Parameters where all samples were non·detecls are designated with a ·U". 
1 • Concentrations in this table are average concentrations at each monitoring station. One-hall 01 the method detection limit was used 10 calculate the average lor non·detected dala, 

MIa MIl M12 Ml'l M14 

1.0 .0 1.0 
1.000'6 I 0.0004 1.00 '5 01' 
1.0000' I 0.0000 1.00 .001 001 
1.00'32 I 0.0035 1.00 01: 
1.00082 II!&I!IW WI!lI!IiI 

113: .2510 1.374; 1.48: 
. 10'32 II!ID;\;l ).00'9 

1762 

II 
).0078 

1000 ).000 
1056 1.00060 .00 
1000 ).00 
1248 1.00448 .02: 01 



IDioxins (ngil 

· . IF 
1.4. ·.B.9- OF 

.2.3.4. ·.B-HX( 
l!g.3.4.7.B-HXCOf 
11,2.3.6. ·.B-HXCOO 
11 . 1,6. B-HXCOF 
11 1.7. I-Il{(~nn 

H OF 

· .7. 
. 7. 

.1.6. 
,7 .B-

· '.B--
· '.B--
po 

ITe rAL HPCOO 
ITOTAL HPCOF 

rAL HXCOC 
rAL HXCOF 
rA PECD[ 
rA PE' OF 
rA 
fA IF 

an g/kg) 
7: IALENE 

Range of 
I Ref,erence Station 

,.5 - 3.4 

.0. - 3.3 
1.1. - 2.0 
1.1 1. 
O. - 1. 
O. -

-
-
-
- 2. 

O. - 3.3 
0.3 1.5 
0.4 .0.9 
2.,! 9.4 
1.5 - 5.7 
1.2 - 3.4 
1.2 - 2.6 

- 4.4 
- 4.0 

3. 
- 3.' 

O. - 4. 
O. -

Average 
Reference 

Station 

2.2 
2.2 
2.0 

.1.9 
1. 
1. 

1.4 
1.6 

5.9 
4.1 
2.5 
~.O 

~.5 

~ . 4 
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MOl M02 M03 M04 MOS M06 M07 M08 M09 Ml0 MIl M12 M13 M14 

2.B 
2.B 
2.8 
2.8 U 
2.3 
2.B U 
2.6 

; U 

2.B 
B.2 
1.6 
2.4 U 

2.3 
2.B U 
2.B 

.B 

.2 

.2 

.5 

1.6 
1.6 

0.9 
O.B 

0.2 
0.3 
1 

0.6 

8.8 
3.B 
2.1 

.3 
1.5 
1.9 

.6 

.4 

.4 

1.6 
1.6 
1.6 
0.1 
1.6 U 
0.1 
1.6 U 
O. 

5. 
5 . 
1.6 
5.0 
1.0 
1.0 U 
5.3 
0.5 
0.6 

.6 
0.4 

2. 
. 6 
. 9 
. 5 

1.3 
1.4 
1.4 

1.3 

12.8 
2.0 
2.1 U 
2.0 

.5 
2.5 

.3 
~ . 2 

.4 
1.2 

1.5 2.6 
.9 4 . 
.9 4 . 

.1.5 4 . 
1.9 L 4Q..lL 
1.5 4.0 U 
1.9 U 4.0 U 
1.5 4.0 U 
.9 4. 
.9 3. 
.9 3. 
.9 4. 

1.6 3.3 
O.4U 
0.6 U 0.8 
6.2 IDE 
3.2 7.9 U 
1.5 U 2.6 

4.0 
4. 
4. 
3.3 
3.3 

2. 2. 
.6 .4 

- 1.5 1.3 1.3 1.3 ~ 1.3 0.6 1.3 0.3 1.3 1.4 ~ ~ 0.3 

~~~~~!@~==t=~~-:g4=~I~.5=tjjl.4~p~=t=~I.~3:t=~~~I~.4. ~~~M 1.4 - 0.6 .3 . 0.4 U ..2.:2.. ff - 1.0 1.5 1.5 1.9 1.5 --t--::(),,-;-.:L+--=,= 0.4_t---;_ 0,,",.4. c-t---;0~I .. 6;..-
oNE - 1.9 1.6 1.6 1.4 1.4 0.<1, 0.7 0.4 0.6 

- 1.2 I.B .7 1.5.2 1.5 3.2U 0.6J..1 1.0 U 0.3 U 0.6 U 12U 

..Q2.U 0.4 U 
0.5 

HRA( 

ENE 
_ENE 

ZCA)ANTHRACE/II.E 
ZCA)PYRENE 
ZCB)FLUuH"e ..... JE 

NZC )PYRENE 
;NZO(G.H.I)PERYLENE 
I~£U\"}' _UORANTHENE 
'HENYL 

~l-CHRYSENES 

;1-DI"~ rHIOPHENES 
I-F He 

JES 

:.<1-~APHl rl~ NES 

IACEN 

0.6 0.3 1mIiI.. ~ IIIID!J __ .... J 0.4 0.3 0.3 ImE ... 11m 
1.3. - 4.6 2.2 1.6 ...!&. .2 .6 .2 1.2 J 4.2 1.4 0.8 1.2 1.3 22. 1.6 

.J...§.. - B.3 4.3 3.4 .<I.§. 3.5 3.6 2.2 2.6 ~--+-7 3"',-;-1+-7'.6::----+-.:;-:31 .. :;:-4+-7"3 .. 1:-
1,7 - 5.5 2.9 2.1 2.5 1.4 ~ I,D 1.4 1.4 .6 
1.7 - 5.4 2.B 1.2 1.7 0.6 ...!&.0.7. 1.1 .3 I.B 
2.9. - B.4 4.3 2.6~~ 2.0 2.B _ 1.~ _ 2.3 2.3.5 2. 2. 
2.1 - 6.3 3.6 2.9 2.1l. 2.0 Q 1.5 2.0 1.8 .3 .B 
0.9 - 2.6 .4 1.1 1.4 0.7 ...!J. 0.7 0.9 0.7 1.5 1.7 
0.6 2. 1.6 0.9 0.4 0.7 0.4 0.7 0.5 1.4 1.5 
0.2 - 1.2 U 0.2 U 0. 1 U 0.5 U 0.2 U 0.3 U 1.5..u 1.2 

2.2 1.9 1.3 1.9 1.1 1.3 .4 1.5 .4 LZ 

4. -
-
-

2. - 5.B 
3.2 8.2 

...!d. 2.4 
1.7 3.0 
0.9 2.4 

3. 

.M. 

,.4 0.5 0.5 0.7 0.3 '.3 -+-;:1.~3+_::::1.3~+_7'.6::-+-_0~.6_ 0.5 
6.2 4.4 3.6 37 2.5 3. 1.9 2.9 4.4 3.5 5.2 

...u IIIIID1J IEI!I ~ ~ -+---7', .~9-1o...,..-;;..-+-"'~", :g=-.+-2::::: .. 1"- 3.2 2.0 
.1 .3 2.2 I.B '.9 .• Ul,QJL 1.6 U 0.6 U IOU UU 1.7 U 0.9 U 

3.5 3.7 4. 2.3 2.3 2.4 3.0'" 3.B 11m IIil iii] 3.B 
1.8 2. 3.6 1.41.5 3.0 1.3 2.5 4.2 7.8 i.6 IIDiI 
q .49~B 0.8 1.0 1.4 1.6 !.4 .7 
3.3...-J .7 ~ ~ .m 2.1 3.3 3.7 2.8 3.8 1.0 .8 
1.2 U 11c4 U 0.9 U 12.3_U 1.0 U 1.1 U . U 1.2 L .6 IIIIIU!J IIIIIIU!J 
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Monitoring Station(') 

[Parameter J.\OI M02 M~:t cMQ! J.lQ5. M06 M07 Moe M09 MIO J.4li --"'12 MI3 MI4 
IPCB-126 _~03 -_~IO O.O~ _Q-O _o.0 0.0 O.Q O~~I _0.1 0.0 O.~Q.Q. .~I _o.0 O.Q. 
IPCB-128 0.29 - 0.47 0.4 0.3 0.6 ~ ...Ql. O.~ 0,3..u 0.4 0.2 O.~ _0.3 0.3 

~IP(~:B~--I~ 31~111~60===========!=jO~) .. 9~8=~I~.S~ot===~I~.2~U=~=~ II.tO~U~=_~I.t5~un-+-~I)"Q.:-:_U-:-+-;;';'11'0:-:1 U-:-I"I-_3~1'!"-:; U"'-+~""';f"::' :--1-+--7 1 .. 
7
1"""Ull-i--7 I.t~-::-2_:J-~lJ _o.9 U t.2 U 

IPCB-141)/123 0.40 - 1.00 0.6 U 0.3 0.6 U 0.4 U 0.4 U 1.7 U ImI!1 0.7 1.0 0.3 U 

~IP(~:B~--11~5:~1I1~32~==========!=~I~. 1~3=-=2~· .. lt 5t===;I;.4~U=~=~ l.t l~u~:11.~6~ -+_,:.;;I .. 2:;-;L=--+_~I . .:....; lU=- ...!lJ!... 1.2 U 1.1 U 1.0 U 1.3 U 
~IP(~:B~--1~5( __________ ~ __ 0~17~0~1 .. 1~7 ___ 0:-: .. 1~3-+.....;0~, .. 2~~.am ___ ~ _~0~, .. 2~_~0, .. ~1 ~_o.;;.;.~~~0~ .. I=UU-t-~0).~2~02~. ~_Q~~~U=--+_0:-: .. I~T-'0~I .. o~u 
IPCB-16: ° IS - 0.40 0.24 0.2 0.3 M .,..,-+_,="CI.2~+-,=,,01..2;-- c-+_~0)",="-2T-'0"::I .. l,...--~0",,1..2~1_-,,,01.'c;:-3+-,=,,01 .. 3~+--0,=,,' .. 3~+--0:-: .. 1:,.--..-j 

'"'~''' ; ' .00 '.m , ., " .!1.0. ",0 ,., , ., ,., ,., ,., ~" = " " 
~IP(~;B~-- 11~70119::..::..-0 ________ ~ __ 0~14~0~1 .. 0:.::+S ___ o",=I .. 0"="6",,,"lU--Io_0.'"I,,=U'-Ioo"O ... '"I,.=-U 0.21.) O.OU 0~1 U 02U 0.0 0.1 U 0.1 U IEI!I lED 0.0 U 
IPCB-1S/17 019 - 0.25 0.2 U IEIiI ... O·:U.1 1EIiJ.~3 U... 0.2 0.2 U lED ...2:..!..U 0.1 U lEE 
~IP~CB~-II~'SO~============1==0~. t=-=0;;, .. 7t1====0~1 .. 5~Ut~':~01! .. 57..-=!':~01 .. ~6-:-:-=:-U 1.3lJ 0.5_U 0 .5 U 1.4 U 0.6 0.5 U 0.5 U M 0.4 U 0.4 U 
f.::IPI~CB:-:--I~S7 _______ +---?::).4~'~~_-7;:::1.7",::U'--I~~-t-~"7-7i7-U ... 0.5 U 0.5 U 2.1 U...a 1.1 0.5 U O.S U 0.6 
f.::IPI~:B~--I~S~ ______ ~ __ ~~~+-__ ~ __ ~~~~~~C1~+-~.I~~O~.I~U~.~I~LU , ~LU+-~)O~r~OI .. ~I~UU~IEI!I~~~O~ .. O -+_~~~~~U~~O~!~LU 
f.::IPI~3~-I'~i/2~08~ ____ +-~~-~~_-7~'--I~~-t-~~~r-+-~~~,.I7.-~~_ 1.0 0.0 O. O.OU 

1571173 - ~ 1.0 ~ 1mB 
12 17 ~ O. 
03 - 19 ).OE 1.1 1.1 1.1 O. ~ 

1.2 ' - 1.45 1.3 1.4 1.4 0.2 1,3 0. ).2 -= 
1-5: l~:,-~;.~ ~:2 ~:~ ~:~ ~:9 1. ).6 ~:~ ::~ ~:9~; :~1.2 
1·61 ~25 - 0~51 O.:t ~2 1.2 Q.,L 1.2 ).2 . O.:! O,~ 0.2 0.2 1.2.~ 

-7, 0.10 0.36 0.22 ..2,0 _0.0 0.0 ~ 1.3 O. Q.4 0.1 0.4 o,Q. JlJ. JU OJ 
~ 0,02 - 0.17 0.120.1 0.2 0.1 O.,L .Q.£ ..Qj! ~ 0.1 lEE lED. Q.l.m _0.1 0.1 
~~ 017 - 0,21 0.14 0,0 0.0 0.0 0.0 O·t~o .01 0.0 0,2 0.0 0.1 0.2 0.1 ~OiJ 

~~~~~rr~CA~rr.~HI~~~R~r)A~NIS~COL~"Et====+~0~1~3~0~, .. '~2===~0)"0gt8~.~01 .. ~I~~01"~ll10~'·· '~lIo~, .. l~~0~1 ... lc=~Q~ .. lc= -+_~O) .. O~~O~I .. O __ ~-;_0 • .. Ir-~IEI!I~L-~P~I .. 1 __ 
~EIIJTM:HLJ. 018 - O.IS 0.12 lED lED .am lED lEE IEIiI 0.1 0.1 IEH 0.2 0.1 

HAN"-NuNAvHLOR 0!8 - 0.65 0.44 0.4 0.2 0.2 0.2 0.3 0,2 D.6 0.3 0.1 0.4 0.6 0.1 Q.3 
• (mg/kg) 

IALUMINUM 133 !30 12C 1.7 14 195. 204.0 112~ .713!' 84. 8: 159.S ! 169,7 1273. 88. 217.' 
IARSENIC 6.4 - ,3 7.5 7.3 >'6 7. 8 6. 7. 

~mAIl .4 - .9 2.4 2.2 
ICHROMIUM 1.8 '.5 2.2 2. .5 
Ir.OPPER 6.8 - ',3 ..a!J ~ 9.' ,7 8. .u 
IIFD~ 296 - 512 40' 1361 15' 1366.5 1465. 54'.5 136: ,3 34' ,5 1319.7 16. 1290. 1274. 1438.5 251 485. 

:A[ 2.0 5.5 3.4 4. 5.2 ~ -.m II!illU 1.2 !.9 4.4 3.1 5. ~ .3 3 . 
..§.719.5 10.2 9.8 7.9 7.1 8.6 9.2 8.0 7.2 S~ 8.8 12. 9.5 

ER URY 0.3 - 0.3 0.30 ~3 .0.3 H 1.4 1.3 _0.2 0.3 0.3 Ql.. 0.3 1.2 1.3 0.3_ 
~C~K ____________ -+ __ ~I~.1_~1.2~ __ ~I~.I,...--~~~~2~~I.~3 -+_~~~~+-~~,~1+-~1 .. 4~T-'2~!.2~~~2'.~1-i-~"'.4~~!~~:---~~~~ __ . ~~~.0~~1.~0 

I ~ R 0,05 0.07 0.06 0.0 0.1 O,Q. 0.1 0.0 0.0 0.1 0.1 0.0 0.1 0.0 0.1 
~INC 9,'.5 - #### 106 96.3 96.5 i:5 Ii54:D 113.1 86,9 96.S 1104.6 104.5 94.7 1100.4 97.6 1105.9 96.7 

~ 
Shaded values indicale concentrations that are two times greater than concentrations at the reference stations for all parameters except for dioxins which are three times greater .. 
Normalized concentrations were determined by dividing tissue concentration by percent lipid. Metals were not normalized. 
Parameters where all samples were non-detecls are designated with a ' U". 
I - Concentrations in this table are average concentrations at each moniloring slation. One·hall of the method detection limit was used to calculale the average for non-detected data. 
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· '.8-PEC OF 
,&1 COD 
'.8-1 OF 

rAL HPC[ 

OF 
00 
OF 

, organ.ca (ng/g/ 
IPH~y! 

fA l ~ETHYLNAPHTHALENE 
fHYlNAPHTHAlENE 

!&-OI~TH' .NAPHTHALENE 
2·~ fHYLNAPHTHALENE 

lAC :NA~H I Hl l~N~ 
:ENE 

IHENE 
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Monitoring S18llon(1) 
Range of Referenee Average 

Station Referenee Station 
Conc:entratJon 

5.6 9. 
5.6 9. 
5.6 9. 
5.6 ,.0 

1.3 
,.6 9. 
,6 9.3 

9.3 
•. 6 9.3 
>.6 9.3 
I.a 9. 

1.9 
1.9 

O. 
.2 
1.2 

2 . -
0.8 
2. 5.G 

1.6 
1.2 1.6 

0.3 9. 

1.4 

Concentration MOl M02 M03 M04 MOS M06 

B. 
1.4 
1.4 

14.2 
".2 

6.2 

5. 
1.4 
1.4 

1.5 O. 1.8 1.6 O. _0.5 
1.8 1.4 1.2 .8 
!.2 1.0 1.4 !.8 4. 

1.0 1.8 .3 2. !.. 3.4 

M07 

12.4 
!.4 
!.4 

12.' 
12.4 
12.4 
12.4 

'.' 
12.' 
12.4 U 
12.' 

'.' 
12.' 
2.5 
2.5 

24.8 
24.8 

!.' 
12.4 
12.4 
12.4 
12.4 

6. 
2.5 
2.5 -

1.3 0.8 1.3 _ .4 _ 

4.0 3.0 ,4. 4.6 3. ..8 5.4 
'.38 1.2 1.2 0.4 0.2 
'.38 1.2 0.: 0.: 
3.9 0.3 0.5 
'.5 1.6 3.2 _3.11 1.3 O. 
5.0 0.5 1.6 4.5 1.6 0.8 
4.3 1.4 ,.5 '.6 0.9 

M08 

'.9 
'.9 
'.9 
'.9 
'.9 
'.9 
'.9 
'.9 
'.9 
'.9 
'.9 
'.9 
'.9 
.6 
.6 

10.5 
15.8 

' .9 
'.9 
'.9 
'.9 
'.9 
'.9 
.6 
.6 

0.6 
.4 

.2 
3.5 
0.4 
0.2 

2.9 
3.2 

1.0 0.9 1.6 !.' 1.4.2.6 
0.6 2..2 0. .2 

' .0 '.3 _2. 4.2 3.2 0.9 2.2 
2.4 !.6 2.4 .9 .5 

M09 

!.O 

10. 
10. 
10. 
10. 
3.8 
2.1 
2.1 

o. 

4. 
0.2 
0.: 
0.6 
0.8 
0.1 
0.: 

0.: 
O. 

Ml0 

8. 
8. 
8. 
8. 

8. 
8. 
8. 
8. 
8. 
8. 

.7 

8. 
8. 

. '.3 
8 . 
8. 
8.7 

0.6 
_2 .2 

4. 
.5 

4.4 
0.3 
o. 

MIl 

6. 
6. 
6. 
6 . 
6 . 
6. 
6. 
6. 
6. 
6 . 
6. 
6. 
6. 
1.3 
.3 

6. 
6.7 

.6 
6. 
6. 
6. 

0.' 
1.6 
2.9 
1.2 

3. 
'.3 
1.2 
.5 

3.3 

1.2 

I.. 
3.0 
1.9 

M12 

8 . 
8 .8 
8.8 
8.8 
8 .8 
8 .8 
8.8 
8.8 
8.8 

8.8 
8.8 
8.8 
1.8 

6.0 
8.8 
8.8 
8.8 
8.8 
8 .8 

.8 

.8 

0.5 

:.5 
!.9 

4. --1.2 
!.' 
5. .. 
!.4 
1.0 
3.5 
2.0 

M13 M14 

1.5 1.4 
1.5 1.5 

2.8 
1.6 !.9 

1.0 
3.5 

1.2 1.2 

"HIU~H~N~S - 0.8 0.4 1.6 0.5 .2 0.6 O. 

~~~~~:~~~,:s~~~~~===t==~~X'·r:3~===~~'4=:.2==t====~1.::~~ ~_~----5~:.:;~+---~4"'7-°+-~~+--_**21~--~2:~.:; -t--~'·.7-4-+--~--r-~124~'·'~~~~~:·95~+-_~~>7-:8-f~~~2! .. ~0-+~12~~:~~~ 
HHAlENES 5. 5.3 8. 6.5 '.8 5. 6.3 

NAN II 8. 2.2 ~ 5. 4.0 1.0 7. 

~~~SE~NEH~S'CO~PHE~NE~S======t=~1t:4~0~ .. ==~===~0 .. ===t====~0~·:t:=:~=~====~~::~=~===;0'·:~~=~==~+=~:=~~=4==~~==+==;t==t::~~::~::~:~~=~==~~==~==~~=:~ ... ::;;=:t==t'·8~=~ 
ENES 1.9 2.8 .2.4 2..2 1.9 2.0 
HAlENES- 1.0 5. 1.3 !.9 1.2 -'-5 '.7 3.6 4.2 4.0. ' .6 3.8 
Nil 12.0 6.9 4. 1.4 5.5 6. 1.8 8.6 9. '. ' .4 5. 

0.9 1.0 O. 0.5 0.: 0.2 I.' 1.5 19 
,NZI THIOPHENES 0.6 1.3 0.4 0.9 0.9 0.6 1.5 0.2 _iH 
ORENES 2. 3.9 2. 2.0 2.8 4.2 2.3 2.6 3,5 2.' 1.9 2. 

"H I HAlENES •. 5. 4. 1.8 5. 5.5 8. 4.6 .4JI. 6. 4.3 
HoNAN 11 2. 2. 1.9 2. 2. 2.8 •. 1.5 .6 

O.B 0.3 O. 0.5 '.9 0.6 1.0 
~'-NAPHTHALENES !.. 3.9 2. 2. 6. 3.2 3. ·3. 3.B 

1.0 2.6 1.9 1.6. 3.2 ~O 2.' .9 
.. 
1.9 

3. 
2. 

1.4 
5.6 
2. 



DIBe" THIOPHeNE 
:FLUC INTHENE 

tJ>: 
JE" 1.2.3·' 
,PHTHI LENE 

IcNAN I HHcNc 
PYRg 
LMf 
HMI \H 

AL 'AH 
(nglg) 

!ETRACHL 
rETRACHL 

~A·CHlORDANE 

~ 
DRI (RIFOS 

;HLQR 

DBlN 
ENDOS' lFAN II 
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Dioxins/Furans (ng/kg) 
1,2,3,4,6,7,8-HPCDD 
1,2,3,4,7,8-HXCDD 
1,2,3,6,7,8-HXCDD 
1,2,3,7,8,9-HXCDF 
1,2,3,7,8,9-HXCDF 
TOTAL HPCDD 
TOTAL TCDD 
Average Coefficient of Variation 
Minimum Coefficient of Variation 
Maximum Coefficient of Variation 

Semi-Volatile Organics (ug/kg) 
1,6,7-TRIMETHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
1-METHYLPHENANTHRENE 
2,6-DIMETHYLNAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(E)PYRENE 
BENZOjG,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
BIPHENYL 
C1-CHRYSENES 
C1-DIBENZOTHIOPHENES 
C1-FLUORANTHENES/PYRENES 
C1-FLUORENES 
C1-NAPHTHALENES 
C1-PHENANTHRENES/ANTHRACENES 
C2-CHRYSENES 
C2-DIBENZOTHIOPHENES 
C2-FLUORENES 
C2-NAPHTHALENES 
C2-PHENANTHRENES/ANTHRACENES 
C3-CHRYSENE;S 
C3-DIBENZOTHIOPHENES 
C3-FLUORENES 
C3-NAPHTHALENES 
C3- PH ENANTH RENESI ANTH RACEN ES 
C4-CHRYSENES 
C4-NAPHTHALENES 
C4-PHENANTHRENES/ANTHRACENES 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
DIBENZOTHIOPHENE 
FLUORANTHENE 

Coefficient of 
Variation 

1.15 
0.73 
0.85 
0.59 
0.59 
1.20 
0.99 
0.87 
0.59 ' 
1.20 

0.74 
1.91 
1.43 
0.90 
1.65 
3.29 
0.66 
1.48 
1.36 
1.23 
1.33 
1.21 
0.98 
1.25 
1.66 
0,98 
0.91 
1.23 
1.23 
1.75 
1.24 
0.77 
0.70 
0.75 
1.25 
0.89 
0.61 
0.77 
0.82 
0.70 
0.79 
0.95 
0.89 
0.70 
1.45 
1.10 
1.80 
1.63 
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Coefficient of 
Parameter Variation 
FLUORENE 2.29 
INDENO(1,2,3-CD)PYRENE 1.06 
NAPHTHALENE 1.84 
PERYLENE 1.24 
PHENANTHRENE 2.31 
PYRENE 1.62 
Average Coefficient of Variation 1.26 
Minimum Coefficient of Variation 0.61 
Maximum Coefficient of Variation 3.29 

Pesticides (ug/kg) 
1,2,3,4-TETRACHLOROBENZENE 1.12 
1,2,4,5-TETRACHLOROBENZENE 1.02 
2,4'-DDD 1.40 
2,4'-DDE 1.29 
2,4'-DDT 2.25 
4,4'-DDD 1.81 
4,4'-DDE 1.68 
4,4'-DDT 4.28 
ALDRIN 2.90 
ALPHA-BHC 0.86 
ALPHA-CHLORDANE 3.34 
BETA-BHC 2.89 
CHLORPYRIFOS 1.23 
CIS-NONACHLOR 1.25 
DELTA-BHC 0.98 
DIELDRIN 5.20 
ENDOSULFAN II 1.42 
ENDRIN 1.11 
GAMMA-BHC (LINDANE) 0.59 
GAMMA-CHLORDANE 4.14 
HEPTACHLOR 1.54 
HEPTACHLOR EPOXIDE 1.14 
HEXACHLOROBENZENE 3.02 
MIREX 2.08 
OXYCHLORDANE 1.45 
PENTACHLOROANISOLE 0.74 
PENTACHLOROBENZENE 0.81 
TRANS-NONACHLOR 3.40 
Average Coefficient of Variation 1.96 
Minimum Coefficient of Variation 0.59 
Maximum Coefficient of Variation 5.20 

PCBs (uglkg) 
PCB-101/90 1.41 
PCB-105 1.31 
PCB-114 0.37 
PCB-118 1.23 
PCB-126 0.99 
PCB-128 1.04 
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Coefficient of 
Parameter Variation 
PCB-138 /160 1.62 
PCB-149/123 1.72 
PCB-153/132 1.57 
PCB-156 0.93 
PCB-167 1.39 
PCB-169 0.88 
PCB-170/190 1.24 
PCB-18117 2.46 
PCB-180 1.64 
PCB-187 1.66 
PCB-189 1.02 
PCB-189 1.02 
PCB-195/208 1.21 
PCB-201/157/173 1.20 
PCB-206 1.25 
PCB-209 1.02 
PCB-28 1.71 
PCB-28 1.71 
PCB-44 1.70 
PCB-52 1.23 
PCB-66 0.57 
PCB-77 0.73 
PCS-8/S 0.69 
PC8-81 2.66 
Average Coefficient of Variation 1.31 
Minimum Coefficient of Variation 0.37 
Maximum Coefficient of Variation 2.66 

Inorganics (mglkg) 
ALUMINUM 0.11 
ARSENIC 0.38 
CADMIUM 0.62 
CHROMIUM 0.37 
COPPER 4.62 
IRON 0.48 
LEAD 5.09 
MANGANESE 0.38 
MERCURY 1.24 
NICKEL 4.97 
SILVER 1.08 
ZINC 3.03 
Average Coefficient of Variation 1.86 
Minimum Coefficient of Variation 0.11 
Maximum Coefficient of Variation 5.09 

0.65 

Notes: 
- Source data located in the.Round 1 data package (TtNUS, February 2000). 



ATTACHMENT A.1-1 
DATA OUALITY REVIEW (DOR) 

ROUND 1 

Various data quality control measures were implemented during the field investigation performed 
for Portsmouth Naval Shipyard (PNS), Round 1 (September 1999). These quality measures were 
conducted to help ensure that the resultant data were suitable for their intended uses. A brief 
summary of the measures is provided in the next three sections. Section 1.0 contains a summary 
of the data quality indicators (DOls). Field quality control samples are discussed in Section 2.0. 
A summary of the data validation procedures and the results of the data validation process 
appear in Section 3.0. 

During Round 1, samples were collected and analyzed from the following media: mussels, 
juvenile lobsters, and sediment. Juvenile lobsters were dissected into muscle and 
hepatopancreas samples prior to extraction and analysis for Round 1. The intestines initially 
were not removed from the muscle samples prior to extraction for Round 1. However, after it was 
determined that the intestines were not removed from the lobster tail prior to chemical analysis, 
as was done for the lobsters collected during the Estuarine Ecological Risk Assessment (EERA) 
(NCCOSC, 20(0), a subset of the remaining lobsters from each sample were selected for 
compositing and analysis. 

1.0 DATA QUALITY INDICATORS 

The Interim Offshore Monitoring Plan was prepared as required by the Interim Record of Decision 
(ROD) for Operable Unit (OU) 4. The monitoring program is designed to provide offshore 
monitoring in the interim period before completion of the offshore feasibility study (FS) and 
selection and implementation of the final remedy for OU4. The focus of the interim offshore 
monitoring program is to provide data to determine whether, over the course of the interim 
monitoring, current and future concentrations of chemicals of concern (metals, PCBs, and PAHs) 
in the offshore areas are at acceptable levels. When the FS is conducted, available data, 
including data collected as part of the interim monitoring, will be used for the identification and 
evaluation of final remedial options for OU4. 

DO Is are parameters that are monitored to establish the quality of data generated during an 
investigation. Some of the DO Is are generated from analysis of field samples (e.g., from field 
duplicates), and others result from the analysis of laboratory samples (e.g., laboratory duplicates). 
Individually, field and laboratory DOls provide measures of the performance of the respective 
investigative operations (field or laboratory). Taken together, the DOls provide a measure of the 
overall project performance. An overall evaluation of DOls may also be used to improve the 
investigative process by identifying where in the process major uncertainties or biases are 
occurring. 

1.1 Precision 

Precision is a measure of the degree to which two or more measurements are in agreement and 
describes the reproducibility of measurements of the same parameter for samples analyzed 
under similar conditions. 

Precision is expressed as a relative percent difference (RPD), which is defined as the ratio of the 
range to the mean. RPDs, which are typically expressed as percentages, are used to evaluate 
both field and laboratory duplicate precision and are calculated as follows: 

-

IV1- V21 
RPD= x 100 

(V1+ V2)/ 2 
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where RPD = relative percent difference 
V1, V2 = two results obtained by analyzing duplicate samples 

Field precision is assessed by collecting and measuring field duplicates at a rate of one duplicate 
per 10 environmental samples. This precision estimate encompasses the combined uncertainty 
associated with sample collection, homogenization, splitting, handling, laboratory and field 
storage (as applicable), preparation for analysis, and analysis. In contrast, precision estimates 
obtained from analyzing duplicate laboratory samples incorporate only homogenization, 
subsampling, preparation for analysis, laboratory storage (if applicable), and analysis 
uncertainties. 

Laboratory precision ac samples [i.e., laboratory duplicates for inorganic chemicals and matrix 
spike duplicates (MSDs) for organic chemicals] were analyzed with a minimum frequency of five 
percent (i.e., 1 ac sample per 20 environmental samples). Laboratory precision is measured by 
comparing RPD values to precision control limits specified in the applicable analytical standard 
operating procedures (SOPs). 

The precision objectives for parameters are specified in the associated analytical protocols . 
General preCision objectives such as ±50 percent for solid matrices and ±30 percent for aqueous 
matrices were employed for this project for both field and laboratory duplicates. In general, 
qualification due to imprecision was not a significant cause of data qualification and does not 
impact the usability of the data f()r monitoring purposes, as depicted in Table 1-1 below. A 0% 
qualification rate indicates that no data were qualified due to duplicate imprecision and reflects 
the best possible performance. 

Table 1-1 - Rates of Qualification 
Laboratory and Field Duplicate Precision 

Metals I Misc. I Dioxin I PAH 
Juvenile Lobsters 

Lab Duplicate Imprecision 0% I 0% I 0% I 0% 
Field Duplicate Imprecision 0% I 0% I 0% I 1% 

Mussels 
Lab Duplicate Imprecision 0% I 0% I 0% I 0% 
Field Duplicate Imprecision 0% I 0% I 0% I <1% 

Sediment 
Lab Duplicate Imprecision 0% I 0% I 0% I 0% 
Field Duplicate Imprecision 17% I 25% I 0% I 0% 

I Pest/PCB 

I 0% 
I 1% 

I 0% 
I 0% 

I 0% 
I 1% 

Twelve field duplicates were collected for 125 sediment samples. Sixteen field duplicates were 
collected for 111 tissue samples. Therefore, the 10 percent minimum frequency criterion was 
achieved. 

1.2 Accuracy 

Accuracy is the degree of agreement between an observed value and an accepted reference 
value. This parameter is assessed by measuring spiked samples [e.g., surrogate spikes or matrix 

. spikes (MSs)] or well-characterized samples of certified analyte concentrations (e.g., LCSs) and 
by measuring blanks. Accuracy measurements are designed to detect biases associated with 
sample handling and analysis. 

Accuracy requirements for field measurements are typically ensured through control over the 
sample collection and handling and through routine instrument calibration. Accuracy is also 
typically monitored through the use of blanks to detect cross-contamination and by monitoring 
adherence to procedures that prevent sample contamination or degradation. Equipment rinsate 
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blanks were collected for this investigation to assess cross-contamination via sample collection 
equipment. Source water blanks were collected to monitor the purity of water used to 
decontaminate sampling equipment. Accuracy was also assured qualitatively through adherence 
to all sample handling, preservation, and holding time requirements . 

Accuracy in the laboratory is measured through the comparison of a spiked sample or LCS result 
to a known or calculated value and is expressed as a percent recovery (%R). It is also assessed 
by monitoring the analytical recovery of select surrogate compounds added to samples that are 
analyzed by organic chromatographic methods. MS and surrogate compound analyses measure 
the combined accuracy effects of the sample matrix, sample preparation, and sample 
measurement. LCSs are used to assess the accuracy of laboratory operations with minimal 
sample matrix effects. Spiking concentrations were required to equal or approximate the default 
concentrations detailed in the applicable sample preparation or analysis SOPs. LCS and MS 
analyses were performed at a frequency no less than one per 20 associated samples of like 
matrix as required by the Interim Offshore Monitoring Plan. Laboratory accuracy is assessed by 
comparing calculated %R values to accuracy control limits specified in the applicable laboratory 
SOP. . 

Percent recovery is calculated using the following equation: 

where %R 
Ss 
So 
S 

= 
= 
= 
= 

%R = Ss - So x 100 
S 

percent recovery 
result of spiked sample 
result of non-spiked sample 
concentration of spiked amount. 

. "In general, a percent recovery range of 75 to 125 defines the accuracy objective for the analytical 
. data. It should be noted, however, that the analytical laboratory establishes analyte-specific 
. percent recoveries. 

Table 1-2 depicts the qualification rates for MS, LCS, surrogate, and internal standard recoveries. 
Failure to meet accuracy requirements resulted in a high rate of qualification of juvenile lobster 
and mussel tissues based on internal standard recoveries . The inclusion of the hepatopancreas 
data with this matrix may account for the high rate of rejection. 

Table 1-2 - Rates of Qualification 
Surrogate, Matrix Spike, Blank Spike, and Internal Standard Recoveries 

Metals Misc. Dioxin PAH Pest/PCB 
Juvenile Lobsters 

Matrix Spike Recovery 23% 0% 0% 0% <1% 
Blank Spike Recovery 1% 0% 0% 1% 4% 
Surrogate Recovery NA NA 0% 0% 0% 

Internal Standard Recovery NA NA 87% 0% 0% 
Mussels 

Matrix Spike Recovery 29% 0% 0% 0% <1% 
Blank Spike Recovery 2% 0% 0% 2% 1% 
SurroQate Recovery NA NA 0% <1% 0% 

Internal Standard Recovery NA NA 50% 0% 0% 
Sediment 

Matrix Spike Recovery 8% 3% 0% 2% <1% 
Blank Spike Recovery O%i <1% 0% 6% 6% 
Surrogate Recovery NA NA 0% <1% 3% 

Internal Standard Recovery NA NA 9% 0% 0% 
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NA = Not applicable. 

1.3 Completeness 

Completeness is a measure of the amount of usable, valid analytical data obtained compared to 
the amount expected to be obtained. Completeness is expressed as a percentage. 

Field completeness is a measure of the amount of valid field measurements obtained from all the 
field measurements taken in the project. A completeness criterion of 100 percent applies to these 
measurements. 

Laboratory completeness is a measure of the amount of usable, valid laboratory measurements 
per matrix obtained for each target analyte. Usable, valid results are those that are judged, after 
data assessment, to represent the sampling populations and to have not been disqualified for use 
through data validation or data assessment. Completeness is typically expressed as a 
percentage and is determined using the following equation: 

where %C = 
V = 
T = 

V 
%C=-x 100 

T 

percent completeness 
number of results determined to be valid 
Total number of results 

Under ideal conditions, the laboratory completeness objective would be 100 percent. However, 
samples can be rendered unusable during shipping and preparation (e.g., bottles broken or 
extracts accidentally destroyed) or analysis (e.g., loss of instrument sensitivity, strong matrix 
effects). Laboratory completeness objectives are 90 percent for sediment, 80 percent for mussel 
tissues, and 60 percent for juvenile lobster tissue. Completeness objectives for surface water 
and pore water samples were not specified. Table 1-3 compares the percent completeness for 
Round 1 for sediment and tissues. 

Table 1-3 - Percent Completeness 

Tissues Sediment 
Round 1 Round 1 

Total Data Points 13,082 8,673 
Rejected Data Points 230 10 

% Completeness 98.2% 99.9% 

The calculated percent completeness for laboratory analytical data collected during the field 
investigation is 98.2 percent for mussel tissues and juvenile lobster tissues (i.e., 230 laboratory 
analytical results out of a total of 13,082 data points were qualified as unusable). The calculated 
percent completeness for laboratory analytical data collected during the field investigation is 99.9 
percent for sediments (i.e.; 10 laboratory analytical results out of a total of 8,673 data points were 
qualified as unusable). Therefore, the data completeness objectives for the project were 
achieved . . Table 1-4 lists the specific results that were rejected during Round 1. 
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Table 1-4 - Rejected Results 

Samples Rejected Parameters Basis for Rejection 
1,2,3,4,7,8,9-HPCDF, 1,2,3,4,7,8-HXCDD, 1,2,3,4,7,8-HXCDF, 

Recovery standard OU4-SD-M07 -299A 1,2,3,6,7,8-HXCDD, 1,2,3,6,7,8-HXCDF, 1,2,3,7,8,9-HXCDD, 
1,2,3,7,8,9-HXCDF, 2,3,4,6,7,8-HXCDF, Total HXCDF, Total 13C-123789-HXCDD 

PECDD 
<10% 

1,2,3,4,6,7,8-HPCDD, 1,2,3,4,6,7,8-HPCDF, 1,2,3,4,7,8,9- Surrogate 13C-

OU4-LJ-M07 -199A 
HPCDF, 1,2,3,4,7,8-HXCDD, 1,2,3,4,7,8-HXCDF, 1,2,3,6,7,8- OCDD and Recovery 
HXCDD, 1,2,3,6,7,8-HXCDF, 1,2,3,7,8,9-HXCDD, 1,2,3,7,8,9- standard 13C-
HXCDF, Total HPCDD, 123789-HXCDD < 
Total HPCDF, Total HXCDD, Total HXCDF, OCDF 10% 
1,2,3,4,6,7,8-HPCDD, 1,2,3,4,6,7,8-HPCDF, 1,2,3,4,7,8,9-

OU4-LJ-M08-199A 
HPCDF, 1,2,3,4,7,8-HXCDD, 1,2;3,4,7,8-HXCDF, 1,2,3,6,7,8- Recovery standard 
HXCDD, 1,2,3,6,7,8-HXCDF, 1,2,3,7,8,9-HXCDD, 1,2,3,7,8,9- 13C-123789-HXCDD 
HXCDF, 2,3,4,6,7,8-HXCDF, Total HPCDD, Total HPCDF, <10% 
Total HXCDD, Total HXCDF 
1,2,3,4,6,7,8-HPCDD, 1,2,3,4,6,7,8-HPCDF, 1,2,3,4,7,8,9-

OU4-LJ-M 1 0-199A 
HPCDF,1,2,3,4,7,8-HXCDD, 1,2,3,4,7,8-HXCDF,1,2,3,6,7,8- Recovery standard 
HXCDD, 1,2,3,6,7,8-HXCDF, 1,2,3,7,8,9-HXCDD, 1,2,3,7,8,9- 13C-123789-HXCDD 
HXCDF, 2,3,4,6,7,8-HXCDF, OCDD, OCDF, Total HPCDD, <10% 
Total HPCDF, Total HXCDD, Total HXCDF 
1,2,3,4,6,7,8-HPCDD, 1,2,3,4,6,7,8-HPCDF, 
1,2,3,4,7,8,9-HPCDF, 1,2,3,4,7,8-HXCDD, Surrogate 13C-
1,2,3,4,7,8-HXCDF, 1,2,3,6,7,8-HXCDD, OCDD and Recovery 

OU4-LJ-M 11-199A 1,2,3,6,7,8-HXCDF, 1,2,3, 7,8,9-HXCDD, standard 13C-
1 ,2,3,7,8,9-HXCDF, 2,3,4,6,7,8-HXCDF, 123789-HXCDD < 
Total HXCDD, Total HXCDF, Total HPCDD, 10% 
Total HPCDF, OCDD. OCDF 
1,2,3,4,6,7,8-HPCDD, 1,2,3,4,6, 7,8-HPCDF, 1,2,3,4,7,8,9-
HPCDF, 1,2,3,4,7,8-HXCDD, 1,2,3,4,7,8-HXCDF, 1,2,3,6,7,8-
HXCDD, 1,2,3,6,7,8-HXCDF, 1,2,3,7,8,9-HXCDD, 1,2,3,7,8,9- Recovery standards 

OU4-LJ-M12-199A 
HXCDF, 1,2,3,7,8-PECDD, 1 ,2,3,7,8-PECDF, 2,3,4,6,7,8- 13C-1234-TCDD and 
HXCDF, 13C-123789-HXCDD 
2,3,4,7,8-PECDF, 2,3,7,8-TCDD, 2,3,7,8-TCDF, OCDD, OCDF, <10% 
Total HPCDD, Total HPCDF, Total HXCDD, Total HXCDF, 
Total PECDD, Total PECDF, Total TCDD, Total TCDF 
1,2,3,4,6,7,8-HPCDD, 1,2,3,4,6,7,8-HPCDF, 1,2,3,4,7,8,9-
HPCDF, 1,2,3,4,7,8-HXCDD, 1,2,3,4,7,8-HXCDF, 1,2,3,6,7,8-

Recovery standard 
OU4-LJ-R02-199A 

HXCDD, 1,2,3,6,7,8-HXCDF, 1,2,3,7,8,9-HXCDD, 1,2,3,7,8,9-
13C-123789-HXCDD HXCDF, 2,3,4,6,7,8-HXCDF, OCDD, OCDF, Total HPCDD, 
<10% Total HPCDF, 

Total HXCDD, Total HXCDF 
1,2,3,4,6,7,8-HPCDD, 1,2,3,4,6,7 ,8-HPCDF, 1,2,3,4,7,8,9-
HPCDF,1,2,3,4,7,8-HXCDD, 
1,2,3,4,7,8-HXCDF, 1,2,3,6,7,8-HXCDD, 1,2,3,6,7,8-HXCDF, 

Recovery standards 1,2,3,7,8,9-HXCDD, 1,2,3,7,8,9-HXCDF, 1,2,3,7,8-PECDD, 
OU4-LJ-R03-199A 1 ,2,3,7,8-PECDF, 2,3,4,6,7,8-HXCDF, 2,3,4,7,8-PECDF, 13C-1234-TCDD and 

13C-123789-HXCDD 2,3,7,8-TCDD, 2,3,7,8-TCDF, OCDD, OCDF, Total HPCDD, <10% 
Total HPCDF, 
Total HXCDD, Total HXCDF, Total PECDD, Total PECDF, 
Total TCDD, Total TCDF 
1,2,3,4,6,7,8-HPCDD, 1,2,3,4,6,7 ,8-HPCDF, 1,2,3,4,7,8,9-
HPCDF, 1,2,3,4,7,8-HXCDD, 1,2,3,4,7,8-HXCDF, 1,2,3,6,7,8-

Recovery standard HXCDD, 1,2,3,6,7,8-HXCDF, 1,2,3,7,8,9-HXCDD, 1,2,3,7,8,9-OU4-LJ-R04-199A 
HXCDF, 2,3,4,6,7,8-HXCDF, OCDD, OCDF, Total HPCDD, 13C-123789-HXCDD 

Total HPCDF, <10% 

Total HXCDD, Total HXCDF 
1,2,3,4,6,7,8-HPCDD, 1,2,3,4,6,7 ,8-HPCDF, 1,2,3,4,7,8,9- Recovery standard 

OU4-MU-M07 -399A HPCDF, 1,2,3,4,7,8-HXCDD, 1,2,3,6,7,8-HXCDD, 1,2,3,7,8,9- 13C-123789-HXCDD 
HXCDD, OCDF, Total HPCDD, Total HPCDF, Total HXCDD <10% 
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Samples Rejected Parameters Basis for Rejection 
1,2,3.4,6,7,8-HPCDD, 1,2,3.4,6,7,8-HPCDF, 1,2,3.4,7,8,9-
HPCDF, 1,2,3.4,7,8-HXCDD, 1,2,3.4,7,8-HXCDF, 1,2,3,6,7,8- Recovery standard 

OU4-MU-M09-199A HXCDD, 1,2,3,6,7,8-HXCDF, 1,2,3,7 ,8,9-HXCDD, 1,2,3,7,8,9- 13C-123789-HXCDD 
HXCDF, 2,3.4,6,7,8-HXCDF, OCDF, Total HPCDD, Total <10% 
HPCDF, Total HXCDD, Total HXCDF 
1,2,3.4,6,7,8-HPCDF, 1,2,3.4,7,8,9-HPCDF, 1,2,3.4,7,8-
HXCDD, 1,2,3.4,7,8-HXCDF, 1,2,3,6,7,8-HXCDD, 1,2,3,6,7,8- Recovery standard 

OU4-MU-M12-299A HXCDF, 1,2,3,7,8,9-HXCDD, 1,2,3,7,8,9-HXCDF, 2,3.4,6,7,8- 13C-123789-HXCDD 
HXCDF, OCDD, OCDF, Total HPCDF, Total HXCDD, Total <10% 
HXCDF 
1,2,3.4,6,7,8-HPCDD, 1,2,3.4,6,7,8-HPCDF, 1,2,3.4,7,8,9-
HPCDF, 1,2,3.4,7,8-HXCDD, 1,2,3,4,7,8-HXCDF, 1,2,3,6,7,8-

Recovery standard HXCDD, 1,2,3,6,7 ,8-HXCDF, 1,2,3,7 ,8,9-HXCDD, 1,2,3,7,8,9-
OU4-MU-R01-399A HXCDF, 2,3.4,6,7,8-HXCDF, OCDD, OCDF, Total HPCDD, 13C-123789-HXCDD 

Total HPCDF, 
<10% 

Total HXCDD, Total HXCDF 
1,2,3.4,6,7,8-HPCDD, 1,2,3.4,6,7,8-HPCDF, 1,2,3.4,7,8,9-
HPCDF, 1,2,3.4,7 ,8-HXCDD, 1,2,3.4, 7,8-HXCDF, 1,2,3,6,7,8- Recovery standard 

OU4-MU-R01-499A HXCDD, 1,2,3,6,7,8-HXCDF, 1,2,3,7,8,9-HXCDD, 1,2,3,7,8,9- 13C-123789-HXCDD 
HXCDF, 2,3\4,6;7,8-HXCDF, OCDD, OCDF, Total HPCDF, <10% 
Total HXCDD, Total HXCDF 
1,2,3.4,6,7,8-HPCDD, 1,2,3.4,6,7,8-HPCDF, 1,2,3.4,7,8,9- Surrogate 13C-
HPCDF, 1,2,3.4,7,8-HXCDD, 1,2,3.4,7,8-HXCDF, 1,2,3,6,7,8- OCDD and Recovery 

OU4-MU-R04-399A HXCDD, 1,2,3,6,7 ,8-HXCDF, 1,2,3,7 ,8,9-HXCDD, 1,2,3,7,8,9- standard 13C-
HXCDF, 2,3.4,6,7,8-HXCDF, Total HXCDF, Total PECDD, 123789-HXCDD < 
Total HPCDD, Total HPCDF, Total HXCDD, OCDD, OCDF 10% 

Surrogate and recovery standard recoveries less than the quality control limit resulted in the 
estimation or rejection of analytical data in both sediment and tissue samples for dioxin analysis. 
In all, a total of 15 samples were affected, one sediment, eight juvenile lobster tissues, and six 
mussel tissues. Surrogates (sometimes referred to as internal standards) are added to the 
sample prior to extraction to monitor the extraction efficiency of the method. After extraction, a 
sample may be "cleaned-up" by additional manipulation to remove analytical interferences. A 
clean-up standard is added to the sample extract after extraction and immediately prior to 
undergoing cleanup. Cleanup standards monitor the efficiency of the cleanup step. Recovery 
standards are added to the sample extract after cleanup and immediately prior to sample 
analysis. Recovery standards are used to determine whether instrument response and sensitivity 
are stable and to determine whether the same amount of extract is injected into the instrument for 
each analytical run . 

In 10 samples, nondetected results associated with the recovery standard 13C-123789-HXCDD 
were rejected due to responses less than 10 percent. All nondetected data were rejected in two 
samples due to recovery standards 13C-1234-TCDD and 13C-123789-HXCDD responses less 
than 10 percent. Nondetected data associated with the recovery standard 13C-123789-HXCDD 
and the surrogate standard 13C-OCDD were rejected in three samples. Recovery standards 
have a wide acceptance range of 25 percent to 400 percent. Failure to meet the acceptance 
criteria indicates a lack of control in one or more of the following areas: instrument performance, 
matrix effect, sample injection, or spiking .' No qualifiers were assigned to dioxin data on the basis 
of calibration, indicating that the instrument was in control during the analysis. No qualifiers were 
assigned on the basis of recovery standard responses greater than the quality control limit, 
indicating that sample injection and spiking were in control. Because 14 of the 15 samples 
affected were tissues, matrix effects are the most likely cause of the noncompliant results . Table 
1-4 presents the samples and analytes rejected due to recovery and/or surrogate standard 
noncompliances. These data are not acceptable for interim monitoring purposes because the 
poor recoveries indicate the potential for not detecting an analyte that is actually 'present in a 
sample (false negatives). 
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Additional clean-up procedures for the tissue samples may be needed in order to lower the 
number of rejected/useable results generated for this matrix. 

1.4 Sensitivity 

Minimum and maximum nondetected results achieved during laboratory analysis wete compared 
to target method detection limits contained in Tables 6-5a through 6-5g of the Interim Offshore 
Monitoring Plan. Because MDLs in Table 6-5i were presented on a wet weight basis for dioxins, 
the detection limits were adjusted for tissue by multiplying by 5 and for sediment by multiplying by 
2 in order to be consistent with the other fractions and report them on a dry weight basis. Tables 
1-5 and 1-6 (located at the end of the Round 1 DQR) compare the target MDLs to the minimum 
and maximum nondetects for each parameter, for each matrix. Exceedances of the target MDLs 
for sediment were noted for dioxins, semivolatile compounds, pesticides, and PCB congeners. 
Target MDL exceedances for mussel were noted for dioxins, semivolatile compounds, and PCB 
congeners. The lobster exceedances were noted for dioxins, several PCB congeners, mercury, 
and nickel. 

1.5 Comparability 

Comparability is defined as the confidence with which one data set can be compared with another 
(e.g., among sampling points; among sampling events). This is a key parameter because data will 
be compared among monitoring stations and reference locations and among sampling events (as 
part of trend analysis) to make interim decisions. Comparability is achieved by using standardized 
sampling and analysis methods, as well as data reporting formats. Additionally, consideration is 
given to seasonal conditions and other environmental variations that could exist to influence data 
results. Comparability of laboratory measurements will be assessed primarily through the use and 
documentation of similar sampling and analytical methods. Results will be reported in units to 
ensure comparability with previous data and with current state and federal standards and 
guidelines. Comparability of field. data will be satisfied by ensuring the field sampling plan is 
followed and that proper sampling techniques are used. It also depends on recording field 
measurements using the correct units. Comparability of laboratory measurements will be assessed 
primarily through the use of certified reference materials, spike recoveries, and RPD values. Failure 
to achieve comparability will result in corrective action. 

Field data were generated using the methodologies and units as specified in the Interim Offshore 
Monitoring Plan. Sampling techniques described in the plan and field sampling SOPs were 
followed. 

1.6 Representativeness 

Representativeness is an expression of the degree to which the data accurately and precisely 
depict the actual characteristics of a population or environmental condition existing at an individual 
sampling point and is contingent on a good design for the sampling program. The project planning 
documents (monitoring plan, field and laboratory SOPs) and use of standardized sampling, 
handling, analytical, and reporting procedures are designed so that the final data are accurate 
representations of actual site conditions. A number of conditions could arise that cause the 
representativeness of samples to be questioned. For example, data outliers or samples collected 
from a place different from the intended location could adversely impact representativeness of the 
data set. 

Data were collected from the specified locations using sampling, sample handling, analytical, and 
reporting procedures as specified in the Interim Offshore Monitoring Plan. Therefore, no data 
representativeness concerns have been raised and the data are suitable for use a.s part of the 
monitoring program. 
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2.0 FIELD QUALITY CONTROL SAMPLES 

The following field QC samples were collected during the sampling efforts and analyzed in 
accordance with requirements specified in the Interim Offshore Monitoring Plan: 

Field duplicates for interim monitoring sediments were a single sample homogenized and split into 
two portions. Field duplicates were collected during a single act of sampling and analyzed for 
chemical constituents to measure the precision of the sampling and analysis program, as well as 
natural sample heterogeneity. As planned, mussel and juvenile lobster tissue sample duplicates 
were prepared by the laboratory in a manner similar to normal environmental media samples. 

Source water blanks consist of sampling of source waters, used in decontamination, before use. 
The samples were obtained at the rate of one per source per sampling event. Source water is 
analyzed for all organic and inorganic constituents under investigation, as a means of determining 
whether the source water used in field procedures could potentially have introduced contaminants 
to the environmental samples collected. Source water blanks were evaluated in accordance with 
the planned data validation protocols to determine whether false positive results may exist. A false 
positive is a result that indicates the presence of an analyte when the analyte should have been 
classified as nondetected. 

Equipment rinsate blanks were collected and analyzed to check the effectiveness of 
decontamination procedures. Samples were obtained under representative field conditions by 
collecting the rinse water generated by running analyte-free water through sample collection 
equipment after decontamination and before use. Rinsate blanks were obtained for each type of 
sampling equipment for each day that the sampling equipment was decontaminated. Where pre
cleaned, dedicated sampling equipment was used, one rinsate blank was collected as a "batch 
blank." Rinsate blanks were analyzed for the same chemical constituents as the associated 
environmental samples. 

Temperature blanks were included in each cooler as a temperature indicator to assure that 
samples were received at the laboratory at the appropriate temperature. 

Positive results in the field blanks were not used as a basis for data validation because field blank 
results were not included in the SDG with their associated samples. Therefore, false positives 
may exist particularly for sample data close to or less than the reporting limit. Table 2-1 presents 
the maximum contamination values reported in the field and rinsate blanks associated with the 
Round 1 sampling event. 

Table 2-1 - Maximum Positive Concentrations in Field and Rinsate Blanks, ~g/L 

Maximum Rinsate Maximum Field 
Parameter Compounds Blank Blank 

Contamination Contamination 
Dioxin 1,2,3,4,6,7,B-HPCDD B.09 12.7 

1,2,3,4,6,7,B-HPCDF 6.4 10.1 

1,2,3,4,7,B,9-HPCDF 2.71 4.32 

1,2,3,4,7,B-HXCDF 3.27 7.2 

1,2,3,6,7,B-HXCDF 4.71 3.42 

1,2,3,7,B,9-HXCDF 4.03 4.56 

1,2,3,7,B,9-HXCDF 3.61 NO 
1,2,3,7.B-PECDF 2.47 NO 

2.3,4.6,7.B-HXCDF 0.9 5.95 

2,3,4,7,B-PECDF 1.47 NO 
2.3.7.B-TCDD 3.17 NO 
2.3,7,B-TCDF 0 .B6 NO 

Round 1 DQR 8 November 16, 2001 



Maximum Rinsate Maximum Field 
Parameter Compounds Blank Blank 

Contamination Contamination 
OCOO 15.9 41.4 

OCOF 8.1 14.1 

Total HPCOO 8.1 12.7 

Total HPCOF 9.1 14.4 

Total HXCOO 4 NO 

Total HXCOF 8 21 .1 

Total PECOO 1.3 NO 

Total PECOF 3.8 NO 

Total TCOO 3.2 NO 

Total TCOF 0.9 NO 

PAH 1,6,7-Trimethylnaphthalene 1.31 0.39 

1-Methylnaphthalene 4.64 1.56 

1-Methylphenanthrene 0.8 0.65 

2,6-0imethylnaphthalene 1.94 0.83 

2-Methylnaphthalene 9.93 3.13 

Acenaphthene 2.28 0.6 

Acenaphthylene 0.88 0.36 

Anthracene 1.21 0.25 

8enzo( a )anthracene 0.99 0.21 

8enzo( a )pyrene 0.43 0.54 

8enzo(b )fluoranthene 2.18 0.56 

8enzo( e )pyrene 0.85 0.35 

8enzo(g ,h,i )perylene 0.73 0.01 

8enzo(k)fluoranthene 3.04 0.29 

C1-Chrysenes 0.21 0.54 

C 1-0ibenzothiophenes 2.01 0.04 

C 1-Fluoranthenes/Pyrenes 0.65 0.04 

C 1-Fluorenes 2.61 1.2 

C 1-Naphthalenes 14.6 4.69 

C 1-Phenanthrenesl Anthracenes 4.06 2.85 

C2-Chrysenes 0.18 0.26 

C2-0ibenzothiophenes 1.53 0.04 

C2-Fluorenes 10.7 1.48 

C2-Naphthalenes 4.53 1.8 

C2-Pheiianthrenesl Anthracenes 3.26 0.8 

C3-Chrysenes 0.15 0.21 

C3-0ibenzothiophenes 0.22 0.05 

C3-Fluorenes 10.7 7.13 

C3-Naphthalenes 14.6 9.87 

. C3-Phenanthrenesl Anthracenes 0.34 1.52 

C4-Chrysenes 1.14 0.31 

C4-Naphthalenes 1.88 2.24 

C4-Phenanthrenesl Anthracenes 0.21 0.94 

Chrysene 1.54 0.52 

Oibenzo(a,h)anthracene 0.34 0.11 

Oibenzothiophene 3.17 0.29 

Fluoranthene 3.92 0.85 
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Maximum Rinsate Maximum Field 
Parameter Compounds Blank Blank 

Contamination Contami nation 
Fluorene 4.1 1.07 

Indeno( 1 ,2,3-cd)pyrene 0.43 0.03 

Naphthalene 45 13.4 

Perylene 2.84 0.14 

Phenanthrene 15.3 1.55 

Pyrene 2.16 0.56 

Pesticide/PCB 1,2,3,4-T etrachlorobenzene 4.5 3.7 

1,2,4,5-Tetrachlorobenzene 1.8 0.75 

4,4'-00T 0.96 0.08 

Aldrin 0.37 NO 

Alpha-BHC 0.44 0.29 

Biphenyl 2.24 1.68 

Dieldrin 0.19 0.27 

Gamma-BHC (Lindane) 1.4 NO 

Gamma-Chlordane 0.25 0.14 

Hexachlorobenzene 0.34 NO 

PCB-138/160 3.2 NO 

PCB-149/123 0.7 NO 

PCB-153/132 0.66 0.62 

PCB-28 0.44 0.56 

PCB-44 0.53 0.61 

PCB-66 0.65 NO 

PCB-8/5 1.9 1.3 

Pentachloroanisole 0.33 0.22 

Pentachlorobenzene 0.16 NO 

Metals Arsenic 0.01 0.005 

Nickel 0.011 NO 

Zinc 0.01 NO 

NO = Not detected. 

3.0 DATA VALIDATION 

Data validation is a systematic review of analytical chemical data packages with respect to 
sample receipt and handling, analytical methods, data reporting and deliverables, and document 
control. The quality of data generated by a laboratory is extremely important; it is an integral part 
of the investigation and must be clearly tied to the project goals. This section summarizes the 
various aspects of the data validation process. 

3.1 General Data Validation Procedures 

After receipt of analytical results, data validation was performed based upon USEPA Region I 
Tier II validation procedures (USEPA, 1996). The Tier II validation consists of a completeness 
audit defined as a Tier I review and a review of all quality control check results. The Tier II 
validation does not evaluate raw data and does not provide calculation confirmation of sample 
results. 
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After the data were validated, a list of non-conformities requiring data qualifiers, which are used to 
alert the data user to inaccurate or imprecise data, was developed. For situations in which several 
quality control criteria were out of specification, the data validator made professional judgments 
and/or comments on the validity of the overall data package. The reviewer then prepared a 
technical memorandum presenting qualification of the data, if necessary, and the rationale for 
making such qualifications. 

The net result is a data package that has been carefully reviewed for its adherence to prescribed 
technical requirements . One hundred percent of the environmental samples were validated. 
Validators incorporated data qualifiers into the electronic database and submitted the information to 
the data management group. 

3.2 Data Validation Qualifiers 

As mentioned previously, analytical data were qualified during the validation process (i.e., 
application of U, J, UJ, UR, and R qualifiers) was conducted as required by the USEPA 
Functional Guidelines. The attachment of the data qualifiers to analytical results signifies the 
occurrence of QC noncompliances that were noted during the course of data validation. The 
various data qualifiers are defined, as follows: 

U - Indicates that the chemical was not detected at the numerical detection limit (sample-specific 
quantitation limit) noted. Nondetected results from the laboratory are reported in this manner. 
This qualifier is also added to a positive result (reported by the laboratory) if the detected 
concentration is determined to be attributable to contamination introduced during field sampling or 
laboratory analysis. 

UJ - Indicates that the chemical was not detected. However, the detection limit (sample-specific 
quantitation limit) is considered to be estimated based on problems encountered during 
laboratory analysis . The associated numerical detection limit is regarded as inaccurate or 
imprecise. 

J '- Indicates that the chemical was detected. However, the associated numerical result is not a 
precise representation of the amount that is actually present in the sample. The laboratory
reported concentration is considered to be an estimate of the true concentration . 

UR - Indicates that the chemical mayor may not be present. The nondetected analytical result 
reported by the laboratory is considered to be unreliable and unusable. This qualifier is applied in 
cases of gross technical deficiencies (i.e., holding times missed by a factor of two times the 
specified time limit, severe calibration noncompliances, and extremely low quality control 
recoveries). 

R - Indicates that the chemical mayor may not be present. The positive analytical result reported 
by the laboratory is considered to be unreliable and unusable. This qualifier is applied in cases of 
gross technical deficiencies. 

The preceding data qualifiers may be categorized as indicative of major or minor problems. 
Major problems are defined as issues that result in the rejection of data, qualified with UR and R 
data validation qualifiers. These data are considered invalid and are not used for decision
making purposes unless they are used in a qualitative way and the use is justified and 
documented. Minor problems are defined as issues resulting in the estimation of data, qualified 
with U, J, and UJ data validation qualifiers. Estimated analytical results are considered to be 
suitable for decision-making purposes unless the data use requirements are very stringent and 
the qualifier indicates a deficiency that is incompatible with the intended data use. It is notable 
that a "U" qualifier does not necessarily indicate a data deficiency because all non-detect values 
are flagged with the "un qualifier even when no deficiency exists. 
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3.3 Summary of Data Validation Results 

A summary of the data validation results for the analytical data effort is provided in the remainder 
of this section. Because the methodologies used for extraction and analysis of the sediment and 
tissue samples were non-routine, the laboratory SOPs were used to establish acceptance limits 
for calibration, spike and LCS recoveries, compound identification, and quantitation. 

Table 3-1 presents the percentages of data qualified as either estimated (J flag) or rejected (R 
flag) during Round 1 for each sample matrix. The percentage of qualified and unqualified data 
will not equal 100 percent because some data points are qualified for more than one technical 
noncompliance. Qualification for PARCC parameters (field and laboratory duplicates, surrogates, 
matrix spikes, blank spikes, and internal standards) was presented and discussed in Section 1.0. 
Unqualified data are data that did not require qualification for any technical noncompliances. 

Table 3.1 - Rates of Qualification 

Metals Misc. Dioxin PAH Pest/PCB 
Juvenile Lobsters 

Unqualified Data 74% 100% 8% 21% 50% 
<ReportinQ Limit 0% 0% 2% 56% 26% 

Method Blank Contamination 2% 0% 5% 21% 21% 
Calibration Noncompliance 0% 0% 0% 8% 0% 

Mussels 
Unqualified Data 69% 100% 16% 54% 69% 
<Reporting Limit <1% 0% 5% 21% 14% 

Method Blank Contamination 0% 0% 29% 0% 0% 
Hold Time Noncompliance 0% 0% 2% 0% 0% 
Calibration Noncompliance 0% 0% 0% 5% 0% 

Sediment 
Unqualified Data 74% 61% 28% 72% 66% 
<Reporting Limit 0% 0% 2% 2% 19% 
Percent Solids 1% <1% 0% 0% 0% 

Method Blank Contamination 0% 13% 53% 14% 10% 
Calibration Noncompliance 0% 0% 0% 5% <1% 

Other Technical Noncompliance 0% 0% 0% 0% <1% 
Field Blank Contamination 0% 0% 6% 0% 0% 
Compound Identification 0% 0% 2% 0% 0% 

Method and Field Blank Results 

The laboratory reported all detected analytes with positive concentrations in the method blanks as 
positive results. The laboratory did not use a reporting limit or method detection limit to screen 
out false positives in the r.nethod blanks. This resulted in a high number of positive results 
reported in the method blanks, which in turn led to a high percentage of target compounds 
qualified per analytical fraction. With the exception of the dioxin fraction for SDG 99905, results 
for rinsate and field blanks were not included in the sediment and tissue SDGs. Therefore, 
except for dioxins in SDG 99905, positive results for rinsate blanks and field blanks were not used 
as a basis for data validation for organic or inorganic data. This means that results that reflect 
contamination of samples by samplers or laboratory analysts could have been reported as site 
contamination but there is no way to know for sure from the available data. 

Dioxin results were qualified on the basis of method blank contamination in mussel tissues (29 
percent), juvenile lobster tissues (& percent), and sediment (53 percent). PAH results were 
qualified on the basis of method blank contamination in juvenile lobster tissues (21 percent) and 
sediment (14 percent). Pesticide and PCB results were qualified on the basis of method blank 
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contamination in juvenile lobster tissues (21 percent) and sediment (10 percent). Dioxin results 
(6 percent) were qualified on the basis of field blank contamination in SDG 99905. 

Method blank contamination was noted for 13 of 25 dioxin compounds during the tissue analysis 
and 19 of 25 compounds during the sediment analysis (52 percent and 76 percent of the target 
compounds, respectively) . 

Method blank contamination was noted for nine of 44 PAH compounds during the tissue analysis 
and 13 of 44 compounds during the sediment analysis (20 percent and 30 percent of the target 
compounds, respectively) . Only positive results greater than the reporting limit were used to 
establish blank action limits for the PAH fraction. Positive results in the method blanks that are 
less than the reporting limit were not used as a basis for qualification. Positive sample results 
that are less than the reporting limits may be false positives that were not eliminated during data 
validation. 

Method blank contamination was noted for 19 of 56 pesticide and PCB compounds during the 
tissue analysis and 24 compounds of 56 compounds during the sediment analysis (34 percent 
and 43 percent of the target compounds, respectively) . The compounds 1,2,4,5-
tetrachlorobenzene, PCB-138/160, and PCB-180 were the most frequently qualified compounds 
in the tissue samples affecting, 54 percent of samples. Lindane (g-BHC) was qualified in 92 
percent of sediment samples. 

Method blank contamination associated with the sediment samples was noted for four of five 
SEM compounds: copper, lead, nickel , and zinc. Method blank contamination associated with · 
the juvenile lobster tissue samples was noted for five of 12 metal compounds: cadmium, 
chromium, lead, mercury, and nickel. 

The percentage of method blank contamination for the metals fraction was reasonable (i.e., less 
than 5 percent except for SEM, which was 28 percent) and should not adversely affect the usage 

' of data for monitoring purposes. . 

Overall data quality was poorer than typically achievable. In particular, improvements in 
laboratory performance in the areas of dioxin internal standard recoveries and method blank 
contamination in PAH, dioxin, pesticides, PCBs, and metals analyses would enhance the usability 
of the data. The laboratory performance will be monitored closely in subsequent rounds of 
analyses. 
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TABLE 1-5 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MDL 
ROUND 1 - MONITORING STATIONS 

Parameter 
Sediment 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 1 OF9 

Frequency of 
Detection 

Minimum 
Nondetect 

Maximum 
Nondetect 

38.1 
85.5 



TABLE 1-5 
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Frequency of Minimum 
MOL 



TABLE 1-5 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 1 - MONITORING STATIONS 

Parameter 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 3 OF9 

-..- 1.5 
1.1 1.1. 

42142 0 0 
42142 0 0 
42142 0 0 
42142 0 0 
42142 0 0 
42142 0 0 
42/42 0 0 
42142 0 0 
42/42 0 0 
42142 0 0 
42142 0 0 
42142 0 0 

MOL 

50 
5 

0.3 
5 
5 

50 
5 
5 

0.2 
5 

0.1 
15 
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RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 1 - MONITORING STATIONS 

Parameter 
Mussel 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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Frequency of 
Detection 

Minimum 
Nondetect 

Maximum 
Nondetect 

38.2 ' 

68.5 
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ROUND 1 - MONITORING STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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Maximum 
Nondetect 

o 
49.8 
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RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MDL 
ROUND 1 - MONITORING STATIONS 

Parameter 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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32132 0 
32132 0 
32132 0 
32132 0 
32132 0 
32132 0 
32132 0 
32132 0 
32132 0 
32132 0 
32132 0 
32132 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

MDL 

10 
0.35 
0.1 
0.4 
0.1 
15 
0.1 
1.7 

0.01 
0.14 
0.29 
5.7 
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TABLE 1-5 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 1 - MONITORING STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITIERY, MAINE 

PAGE 70F9 

Parameter 
Frequency of 

Detection 
Minimum 
Nondetect 

Maximum I I 
Nondetect Target MOL 

Juvenile Lobster 

35.8 44.6 
35.8 44.6 
35.8 44.6 
35.8 44.6 
35.8 44.6 
35.8 44.6 
35.8 44.6 
35.8 44.6 
35.8 44.6 
35.8 44.6 
35.8 44.6 
35.8 44.6 
35.8 44.6 
7.2 8.9 
7.2 8.9 

71 .6 89.3 
71.6 89.3 
35.8 44.6 
35.8 44.6 . 
37.1 44.6 , 
35.8 44.6 
35.8 44.6 
35.13 39.6 
7.2 8.9 
7.2 8.9 

Semivol Ie Or anics u k 
1,1 '-BIPHENYL 15/15 0 0 20 
1,6,7-TRIMETHYLNAPHTHALENE 15/15 0 0 20 
1-METHYLNAPHTHALENE 15/15 0 0 20 
1-METHYLPHENANTHRENE 15/15 0 0 20 
2,6-DIMETHYLNAPHTHALENE 15/15 0 0 20 
2-METHYLNAPHTHALENE 15/15 0 0 20 
ACENAPHTHENE 15/15 0 0 20 
ACENAPHTHYLENE 15/15 0 0 20 
ANTHRACENE 15/15 0 0 20 
BENZO A ANTHRACENE 15/15 0 0 20 
BENZO A PYRENE 15/15 0 0 20 
BENZO B FLUORANTHENE 15/15 0 0 20 
BENZO E PYRENE 15/15 0 0 20 
BENZO G,H,I PERYLENE 15/15 0 0 20 
BENZO K FLUORANTHENE 15/15 0 0 20 
C1-CHRYSENES 15/15 0 0 20 
C1-DIBENZOTHIOPHENES 15/15 0 0 20 
C1-FLUORANTHENES/PYRENES 15/15 0 0 20 
C1-FLUORENES 15/15 0 0 20 
C 1-NAPHTHALENES 15/15 0 0 20 
C1-PHENANTHRENES/ANTHRACENES 15/15 0 0 20 
C2-CHRYSENES 15/15 0 0 20 
C2-DIBENZOTHIOPHENES 15/15 0 0 20 



TABLE 1-5 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 1 - MONITORING STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 8 OF9 

Frequency of Minimum Maximum 
Parameter Detection Nondetect Nondetect 

C2-FLUORENES 15/15 0 0 
C2-NAPHTHALENES 15/15 0 0 
C2-PHENANTHRENESI ANTHRACENES 15/15 0 0 
C3-CHRYSENES 13/15 8.9 9.1 
C3-DIBENZOTHIOPHENES 15/15 0 0 
C3-FLUORENES 15/15 0 0 
C3-NAPHTHALENES 15/15 0 0 
C3-PHENANTHRENES/ANTHRACENES 15/15 0 0 
C4-CHRYSENES 13/15 9.9 10.4 
C4-NAPHTHALENES 15/15 0 0 
C4-PHENANTHRENES/ANTHRACENES 15/15 0 0 
CHRYSENE 15/15 0 0 
DIBENZO(A,H)ANTHRACENE 15/15 0 0 
DIBENZOTHIOPHENE 15/15 0 0 
FLUORANTHENE 15/15 0 0 
FLUORENE 15/15 0 0 
INDENO(1,2,3-C,D)pYRENE 15/15 0 0 
NAPHTHALENE 15/15 0 0 
PERYLENE 15/15 0 0 
PHENANTHRENE 15/15 0 0 
PYRENE 15/15 0 0 
Pesticides/PCBs (ug/kg) 
1,2,3,4-TETRACHLOROBENZENE 15/15 0 0 
1,2,4,5-TETRACHLOROBENZENE 13/15 0.97 1.02 
2,4'-000 0/15 0.2 0.3 
2,4'-DDE 0/15 0.28 0.37 
2,4'-DDT 3/15 0.23 0.34 
4,4'-DDD 4/15 0.24 0.32 
4,4'-DDE 15/15 0 0 
4,4'-DDT 0/15 0.37 0.49 
ALDRIN 0/15 0.32 0.43 
ALPHA-BHC 15/15 0 0 
ALPHA-CHLORDANE 13/15 0.24 0.32 
BETA-BHC 2115 0.21 0.27 
CHLORPYRIFOS 3/15 2.1 2.79 
CIS-NONACHLOR 2115 0.22 0.29 
DELTA-BHC 0/15 0.13 0.17 
DIELDRIN 14/15 0.29 0.29 
ENDOSULFAN II 0/15 0.24 0.32 
ENDRIN 0/15 0.66 0.88 
GAMMA-BHC (LINDANE) 11/15 0.21 0.26 
GAMMA-CHLORDANE 0/15 0.25 0.34 
HEPTACHLOR 1/15 0.37 0.49 
HEPTACHLOR EPOXIDE 0/15 0.26 1.24 
HEXACHLOROBENZENE 14/15 0.38 0.38 
MIREX 0/15 0.58 0.78 
OXYCHLORDANE 10/15 0.27 0.35 
PCB-l01/90 12115 . 0.86 0.96 
PCB-l05 15/15 0 0 
PCB-114 0/15 0.89 1.19 
PCB-118 15/15 0 0 

Target MDL 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
2 
2 
2 
2 



TABLE 1-5 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MDL 
ROUND 1 - MONITORING STATIONS 

Parameter 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 9 OF9 

3.56 4.67 

~----2.33 3.1 

3.56 4.74 

---~ 3.59 4.74 

- Dry Weight values presented. Dioxins were converted from wet to dry weight by multiplying by a factor 
of 5 for tissue and a factor of 2 for sediment (Wade, personal comm) . 

- Shaded cells are non-detected values that are greater than the target MDL. 
- Target MDLs are from Tables 6-5a through 6-5g in the Interim Offshore Monitoring Plan (TtNUS, October 1999). 



TABLE 1-6 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 1 - REFERENCE STATIONS 

Parameter 
Sediment 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 1 OF9 

Frequency of 
Detection 

Minimum 
Nondetect 

Maximum 
Nondetect 

90.1 
43.9 

44.8 

77.6 
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RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 1 - REFERENCE STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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3 .8 

~ 
1.1 

MOL 



TABLE 1-6 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 1 - REFERENCE STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITIERY, MAINE 

Parameter 
Mussel 

Semivolatile Or anics u k 
1,6,7-TRIMETHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
1-METHYLPHENANTHRENE 
2,6-DIMETHYLNAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO A ANTHRACENE 
BENZO A PYRENE 
BENZO B FLUORANTHENE 
BENZO E PYRENE 
BENZO G,H,I PERYLENE 
BENZO K FLUORANTHENE 
BIPHENYL 
C1 -CHRYSENES 
C1 -DIBENZOTHIOPHENES 
C 1-FLUORANTHENES/PYRENES 
C1-FLUORENES 
C1-NAPHTHALENES 
C 1-PHENANTHRENES/ ANTHRACENES 
C2-CHRYSENES 
C2-DIBENZOTHIOPHENES 
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Frequency of 
Detection 

8/8 
0/8 
8/8 
8/8 
0/8 
8/8 
8/8 
6/8 
8/8 
8/8 
8/8 
8/8 
8/8 
8/8 
0/8 
8/8 
8/8 
8/8 
8/8 
0/8 
8/8 

··. 8/8 
8/8 

Minimum 
Nondetect 

0 
2.81 

0 
0 

4.1 
0 
0 

13.3 
0 
0 
0 
0 

· 0 
0 

2.2 
0 
0 
0 
0 

6.91 
0 
0 
0 

Maximum 
Nondetect 

0 
6.45 

0 
0 

10.8 
0 
0 

14.3 
0 
0 
0 
0 
0 
0 

7.66 
0 
0 
0 
0 

17.3 
0 
0 
0 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 



TABLE 1-6 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 1 - REFERENCE STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

Parameter 
C2-FLUORENES 
C2-NAPHTHALENES 
C2-PHENANTHRENES/ ANTHRACENES 
C3-CHRYSENES 
C3-DIBENZOTHIOPHENES 
C3-FLUORENES 
C3-NAPHTHALENES 
C3-PHENANTHRENES/ANTHRACENES 
C4-CHRYSENES 
C4-NAPHTHALENES 
C4-PHENANTHRENES/ANTHRACENES 
CHRYSENE 
DIBENZO A,H ANTHRACENE 
DIBENZOTHIOPHENE 
FLUORANTHENE 
FLUORENE 
INDENO 1,2,3-CD PYRENE 
NAPHTHALENE 
PERYLENE 
PHENANTHRENE 
PYRENE 
Pesticides/PCBs u 
1,2,3,4-TETRACHLOROBENZENE 
1,2,4,5-TETRACHLOROBENZENE 
2,4'-DDD 
2,4'-DDE 
2,4'-DDT 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
BETA-BHC 
CHLORPYRIFOS 
CIS-NONACHLOR 
DELTA-BHC 
DIELDRIN 
ENDOSULFAN II 
ENDRIN 
GAMMA-BHC LINDANE 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
HEXACHLOROBENZENE 
MIREX 
OXYCHLORDANE 
PCB-101/90 
PCB-105 
PCB-114 
PCB-118 
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Frequency of 
Detection 

8/8 
0/8 
8/8 
8/8 
8/8 
8/8 
8/8 
8/8 
8/8 
8/8 
8/8 
8/8 
8/8 
0/8 
8/8 
8/8 
8/8 
0/8 
8/8 
0/8 
8/8 

0/8 
0/8 
8/8 
8/8 
8/8 
8/8 
8/8 
6/8 
4/8 
8/8 
8/8 
0/8 
6/8 
8/8 
0/8 
8/8 
8/8 
8/8 
0/8 
8/8 
0/8 
8/8 
8/8 
8/8 
218 
8/8 
8/8 
0/8 

Minimum 
Nondetect 

o 
12 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

0.62 
o 
o 
o 

6.53 
o 

6.51 
o 

0.25 
2 
o 
o 
o 
o 
o 

3.5 
0.17 
o 
o 

0.11 
1.4 
o 

0.068 
o 
o 
o 

0.054 
o 

0.2 
o 
o 
o 

0.18 
o 
o 

0.48 

Maximum 
Nondetect 

o 
21 .1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

2.04 
o 
o 
o 

15.55 
o 

22.65· 
o 

0.81 
3.1 
o 
o 
o 
o 
o 

5.9 
0.24 
o 
o 

0.16 
1.5 
o 

0.528 
o 
o 
o 

0.33 
o 

0.28 
o 
o 
o 

0.21 
o 
o 

0.67 
6/8 3.9 4.3 

Tar et MOL 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
2 
2 
2 
2 
2 



PCB-126 
PCB-128 
PCB-138 1160 
PCB-149/123 . 
PCB-153/132 
PCB-156 
PCB-167 
PCB-169 
PCB-170/190 
PCB-1B/17 
PCB-180 
PCB-1B7 
PCB-189 
PC B-195/20B 

TABLE 1-6 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MDL 
ROUND 1 - REFERENCE STATIONS 

Parameter 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 6 OF9 

Frequency of 
Detection 

8/8 
8/8 
0/8 
O/B 
0/8 
7/8 
8/8 
7/8 
O/B 
0/8 
O/B 
O/B 
1/8 
5/B 

Minimum 
Nondetect 

o 
o 

Maximum 
Nondetect 

o 
o 

9.9 16.5 
4.3 8.2 
10 19 ~ 

0.6 0.6 
o o 

OA8 OA8 
OA8 0.67 

____ 2.7 

3A 7.1 
6 9.5 

OA8 0.67 
0.52 0.53 

PCB-201/157/173 7/8 OA8 OA8 
1/B OA1 0.5B 

PCB-209 1/8 0.54 0.76 
PCB-2B 8/8 0 0 
PCB-44 4/B 1.2 1.5 
PCB-52 8/8 0 0 
PCB-66 BIB 0 0 
PCB-77 8/B 0 0 
PCB-B/5 8/8 0 0 

8/B 0 0 
BIB 0 0 
B/8 0 0 
BIB 0 0 

B/8 0 0 
BIB 0 0 
8/8 0 0 
BIB 0 0 
8/B 0 0 
8/B 0 0 
BIB 0 0 
8/8 0 0 
BIB 0 0 
8/B 0 0 
B/8 0 0 
8/8 0 0 

Tar et MDL 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
10 
10 
10 

10 
0.35 
0.1 
OA 
0.1 
15 
0.1 
1.7 

0.01 
0.14 
0.29 
5.7 



TABLE 1-6 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 1 - REFERENCE STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

Parameter 
Juvenile Lobster 

Semivolatile Or anics u k 
1,1 '-BIPHENYL 
1,6,7-TRIMETHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
1-METHYLPHENANTHRENE 
2,6-DIMETHYLNAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO A ANTHRACENE 
BENZO A PYRENE 
BENZO B FLUORANTHENE 
BENZO E PYRENE 
BENZO G,H,I PERYLENE 
BENZO K FLUORANTHENE 
C1-CHRYSENES 
C1-DIBENZOTHIOPHENES 
C1-FLUORANTHENES/PYRENES 
C1-FLUORENES 
C1-NAPHTHALENES 
C1-PHENANTHRENES/ANTHRACENES 
C2-CHRYSENES 
C2-DlBENZOTHIOPHENES 
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Frequency of 
Detection 

• • • • 
• • 
• • • • 
• • 
• • • • 
• • 
• • 
• • • • 
• • 
• • 
• • • • 
• • • • 
• • 
• • 
• • 
• • 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 

Minimum 
Nondetect 

37.2 
37.2 
37.2 
37.2 
37.2 
37.2 
37.2 
37.2 
37.2 
37.2 
37.2 
37.2 
37.2 
7.4' 
7.4 
74.4 
74.4 
37.2 
37.2 
37.2 

' 37.2 
37.2 
37.8 
7.4 . 
7.4 . 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Maximum 
Nondetect 

41.9 
41.9 
41.9 
41.9 
41.9 
41.9 
41.9 
41.9 
41.9 
41.9 
41.9 
41.9 
41.9 
8.4 
8.4 
83.8 
83.8 
41.9 
41 .9 
41.9 
41.9 
41.9 
41 .9 
8.4 
8.4 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
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Frequency of Minimum Maximum 
Parameter Detection . Nondetect Nondetect 

C2-FLUORENES 5/5 0 0 
C2-NAPHTHALENES 5/5 0 0 
C2-PHENANTHRENES/ANTHRACENES 5/5 0 0 
C3-CHRYSENES 2/5 9.2 10 
C3-DIBENZOTHIOPHENES 5/5 0 0 
C3-FLUORENES 5/5 0 0 
C3-NAPHTHALENES 5/5 0 0 
C3-PHENANTHRENES/ANTHRACENES 5/5 0 0 
C4-CHRYSENES 4/5 9.2 9.2 
C4-NAPHTHALENES 5/5 0 0 
C4-PHENANTHRENES/ ANTHRACENES 5/5 0 0 
CHRYSENE 5/5 0 0 
DIBENZO(A,H)ANTHRACENE 5/5 0 0 
DIBENZOTHIOPHENE 5/5 " 0 0 
FLUORANTHENE 5/5 0 0 
FLUORENE 5/5 0 0 
INDENO(1,2,3-C,D)PYRENE 5/5 0 0 
NAPHTHALENE 5/5 0 0 
PERYLENE 5/5 0 0 
PHENANTHRENE 5/5 0 0 
PYRENE 5/5 0 0 
Pesticides/PCBs tl!g/kg} 
1,2,3,4-TETRACHLOROBENZENE 5/5 0 0 
1,2,4,5-TETRACHLOROBENZENE 4/5 1.02 1.02 
2,4'-DDD 0/5 0.21 0.25 
2,4'-DDE 0/5 0.3 0.35 
2,4'-DDT 0/5 0.28 0.33 
4,4'-DDD 1/5 0.26 0.31 
4,4'-DDE 5/5 0 0 
4,4'-DDT 1/5 0.4 0.47 
ALDRIN 1/5 0.35 0.39 
ALPHA-BHC 5/5 0 0 
ALPHA-CHLORDANE 4/5 0.28 0.28 
BETA-BHC 215 0.24 0.26 
CHLORPYRIFOS 0/5 2.25 2.65 
CIS-NONACHLOR 1/5 0.23 0.26 
DELTA-BHC 0/5 0.14 0.16 
DIELDRIN 4/5 1.54 1.54 
ENDOSULFAN II 0/5 0.26 0.31 
ENDRIN 1/5 0.71 0.84 
GAMMA-BHC (LINDANE) 4/5 0.23 0.23 
GAMMA-CHLORDANE 0/5 0.27 0.32 
HEPTACHLOR 0/5 0.39 0.46 
HEPTACHLOR EPOXIDE 0/5 0.27 0.32 
HEXACHLOROBENZENE 4/5 0.37 0.37 
MIREX 0/5 0.63 0.74 
OXYCHLORDANE 4/5 0.33 0.33 
PCB-101/90 5/5 0 0 
PCB-l05 5/5 0 0 
PCB-l14 "" 0/5 0.96 1.13 
PCB-118 5/5 0 0 

Target MOL 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 . 
20 
20 
20 
20 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
2 
2 
2 
2 



PCB-126 
PCB-128 
PCB138/160 
PCB-149/123 
PCB-153/132 
PCB-156 
PCB-167 
PCB-169 
PCB-170/190 
PCB-18/17 
PCB-180 
PCB-187 
PCB-189 
PCB-195/208 

TABLE 1-6 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MDL 
ROUND 1 - REFERENCE STATIONS 

Parameter 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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Frequency of 
Detection 

5/5 
1/5 
5/5 
0/5 
5/5 
2/5 
3/5 
215 
1/5 
3/5 
4/5 
5/5 
0/5 
215 

Minimum Maximum 
Nondetect Nondetect 

0 0 
0.73 0.87 

0 0 
0.96 1.13 

0 0 
0.96 1.13 
1.04 1.07 
3.82 4.27 

~~ 
2.71 2.95 
1.1 1.1 
0 0 

0.96 1.13 
0.8 0.89 

PCB201/157/173 0/5 0.73 0.87 
PCB-206 0/5 0.83 0.97 
PCB-209 215 1.17 1.27 
PCB-28 0/5 0.76 0.89 
PCB-44 0/5 0.56 0.66 
PCB-52 1/5 0.65 . 0.77 
PCB-66 4/5 0.99 0.99 

1/5 . 3.82 .' 4.51 . 
5/5 ................ 
0/5 . 3.82 4.51 ' , 
5/5 0 0 
5/5 0 0 
3/5 0.17 0.18 

5/5 0 0 
5/5 0 0 

CADMIUM 4/5 0.0344 0.0344 
CHROMIUM 1/5 0.193 0.203 
COPPER 5/5 ·0 0 
IRON 5/5 0 0 
LEAD 4/5 0.091 0.091 
MANGANESE 5/5 0 0 
MERCURY 4/5 , 0.0304 . , 0.0304 
NICKEL 1/5 . 0.193 . 0~252 ' 
SILVER 5/5 o o 
ZINC 5/5 o o 

- Dry Weight values presented. Dioxins were converted from wet to dry weight by multiplying by a factor 
of 5 for tissue and a factor of 2 for sediment (Wade. personal comm). 

- Shaded cells are non-detected values that are greater than the target MDL. 

Tar et MDL 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
10 
10 
10 

10 
0.35 
0.1 
0.4 
0.1 
15 
0.1 
1.7 

0.01 
0.14 
0.29 
5.7 

- Target MDLs are from Tables 6-5a through 6-5g in the Interim Offshore Monitoring Plan (TtNUS. October 1999). 
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Interim Offshore Monitoring Round 2 Data Quality Assessment 

Portsmouth Naval Shipyard, Kittery, Maine 

November 16, 2001 

This memorandum presents the data quality assessment (OQA) for Round 2 of the Interim 

Offshore Monitoring Program. The detailed data quality evaluation is provided in Attachment A.2-

1. This OQA document consists of reviewing the data for the following: 

• Gross errors in chemical analyses, toxicology assessments, or data reporting . 

• Gross inconsistencies among monitoring stations, reference stations, or sampling locations 

within monitoring stations or reference stations. 

• Gross differences between observed coefficients of variation for the sediment data and 

expectations based on past data analyses. 

1.0 GROSS ERRORS IN CHEMICAL ANALYSES, TOXICOLOGY ASSESSMENTS, OR DATA 

REPORTING 

1.1 Detection Limits 

Minimum and maximum detection limits achieved during laboratory analysis were compared to 

target method detection Hmits (MOL) contained in Tables 6-5a through 6-5g of the Interim 

Offshore Monitoring Plan (TtNUS, October 1999). Because MOLs in Table 6-5i (Oioxins) are 

presented on a wet weight basis, target MOLs were recalculated accounting for the percent 

moisture to facilitate these comparisons (multiplied by 2 for sediment and 5 for tissue to obtain 

dry weight values). Tables 1-5 and 1-6 in Attachment A.2-1 list the minimum and maximum non

detected values for each matrix. Exceedance of the target MOL for some chemicals did not affect 

the usability of the sample for monitoring purposes. As presented in the Interim Offshore 

Monitoring Plan (TtNUS, October 1999), trending of chemicals will be conducted for Ichemical of 

concerns (COCs) with interim remediation goals (IRG) in sediment. Based on Tables 1-5 and 1-

6, the chemicals with IRGs were either detected in all of the sediment samples or the MOL did not 

exceed the target MDL. 



1.2 Analytical Methods 

Comparability of laboratory measurements is assessed primarily through the use and 

documentation of similar sampling and analytical methods. Results are reported in units that 

ensure comparability with previous data and with current state and federal standards and 

guidelines. Comparability of field data is satisfied by ensuring that the field sampling plan is 

followed and that proper sampling techniques are used. Comparability of laboratory 

measurements is assessed primarily through the use of certified reference materials, spike 

recoveries, and relative percent difference (RPD) values, as well as by using proven analytical 

methods of comparable performance characteristics such as accuracy, precision, and sensitivity. 

Failure to achieve comparability will result in corrective action. 

Field data were generated using the methodologies and units specified in the Interim Offshore 

Monitoring Plan. 

1.3 Sampling Methods 

Sampling was conducted by the University of Rhode Island (URI) under the supervision of Tetra 

Tech NUS, Inc. (TtNUS). URI collected the samples in accordance with the standard operating 

procedures that were developed for this project, as specified in the plan. Deviations in the 

sampling plan were documented in the Interim Offshore Monitoring Program Round 2 Data 

Package (TtNUS, October 2000). Based on the deviations from Round 1, a few of the sample 

locations were repositioned for Round 2 and subsequent sampling rounds as described in 

Appendix A.1 of this report. In addition to the deviations presented in the Round 2 data package, 

the following modifications were made in the sampling procedures based on the availability of , 

mussels and juvenile lobsters: 

• Mussels that were 5 to 6 cm in length were preferentially collected for chemical analysis, 

when available as stated in Appendix B.5 of the Interim Offshore Monitoring Plan (TtNUS, 

October 1999). Some of the samples had a few larger or smaller mussels, depending upon 

availability. However, primarily larger mussels (6 to 9 cm) were collected at several locations 

because inadequate numbers of mussels in the preferred size range were available. These 

samples are listed below. All of those samples were collected from subtidal areas except 

OU4-MU-M02-200B. Subtidal mussels are typically larger than intertidal mussels because 

subtidal mussels spend a greater portion of their time feeding, because they are covered with 

water all of the time. 
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Samples with Larger Mussels 

OU4-MU-M01-300B 

OU4-MU-M02-200B 

OU4-M U-M07 -300B 

OU4-MU-M08-200B 

OU4-MU-M10-200B 

• Adequate numbers of lobsters were collected in the preferred size: range (5 to 6 cm carapace 

length) at each of the monitoring stations. Five lobsters (in the preferred size range) from 

each station were composited into a single tissue sample and analyzed by the laboratory, 

with the exception of samples OU4-LJ-M03-100B, OU4-LJ-M04-100B, OU4-LJ-M05-100B 

OU4-LJ-M06-100B, OU4-LJ-M11-100B, OU4-LJ-M12-100B, OU4-LJ-M14-100B, OU4-LJ

R01-100B, OU4-LJ-R02-100B, and OU4-LJ-R04-100B, which had sample sizes less than 5 

cm. Also, the lobsters in some of these samples were either slightly smaller or slightly larger 

than the preferred size range, but most were within the size range specified in the monitoring 

plan; therefore, there is no anticipated impact to the project. 

1.4 Data Validation 

Attachment 1 presents a detailed data quality evaluation. Part of that evaluation includes a 

section on data validation. The following bullets present the most significant issues noted during 

the data validation: 

• As in Round 1, the laboratory continued to report all positive detections in the method blanks. 

However, method blanks in Round 2 exhibited fewer instances of contamination or lower 

level of contamination, indicating improved laboratory performance. 

• Holding time exceedances may indicate that the analytical laboratory exceeded its capacity. 

• The percentage of data qualified due to method blank contamination dropped significantly 

from Round 1 to Round 2, with the exception of juvenile lobster dioxin analyses. 
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2.0 CONSISTENCY AMONG MONITORING STATIONS, REFERENCE STATIONS, OR 

SAMPLING LOCATIONS WITHIN MONITORING STATIONS OR REFERENCE 

STATIONS 

The Round 2 data package presents the descriptive statistics for sediment (Tables 3-4a and 3-

4b), mussel (Tables 3-8a and 3-8b), and juvenile lobsters (Tables 3-9a and 3-9b) (TtNUS, 

September 2000). The data in those tables are not normalized (see below). Those tables are 

included as an attachment to this DQA report for ease of review. The tables were not 

renumbered for this report. The following general observations were made after reviewing the 

tables: 

• More dioxins were detected in the sediment and mussel samples than in the juvenile lobster 

samples and the frequency of dioxin detection was greater in sediment and mussel than 

juvenile lobster for the monitoring stations and the reference stations. The number of dioxins 

detected in juvenile lobsters was greater at the reference stations than the monitoring 

stations, but similar numbers of detections and frequencies of detection were observed for 

sediment and mussel at the monitoring stations and reference station. Maximum dioxin 

concentrations were generally more noted at M09 (sediment), M09, M10, or M12 (mussel), 

and M10 (juvenile lobster) for the monitoring stations and at R02 (sediment) and R01 (mussel 

and juvenile lobster). 

• Most (if not all) of the PAHs were detected in every sediment, mussel, and juvenile lobster 

sample at both monitoring stations and reference stations. In general, the greatest PAH 

. concentrations at the monitoring stations were in samples from M01 and M13 (sediment and 

juvenile lobster) and M13 (mussel). In general, the greatest PAH concentrations at the 

reference stations were in samples from R03 (sediment) and R01 and R03 (mussel and 

juvenile lobster). 

• Most of the pesticides and PCBs were detected in the majority of the sediment, mussel, and 

juvenile lobster samples. The locations of maximum detections are spread over several 

. monitoring stations in the sediment, mussel, and juvenile lobster. In general, the greatest 

pesticide concentrations at the reference stations were in samples from R02 and R03 

(sediment) and R01 and R04 (mussel) and from R01 and R02 (juvenile lobster). In general, 

the greatest PCB concentrations at the monitoring stations were in samples from M03 

(sediment), but no stations stood out as having the greatest number of maximum detections 

for PCBs in mussel and juvenile lobster. In general, the greatest PCB concentrations at the 
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reference stations were in samples from R02 (sediment) and R01 and R03 (mussel) and R02 

(juvenile lobster). 

• Metals were detected in most of the sediment, mussel, and juvenile lobster samples. In 

general, the greatest metals concentrations for sediment at the monitoring stations were in 

samples from M04 (sediment), but no stations stood out as having the greatest number of 

maximum detections for metals in mussel or juvenile lobster. In general, the greatest metals 

concentrations at the reference stations were in samples from R01 (sediment), R01 and R02 

(mussel), and R02 (juvenile lobster). The maximum detection of several metals in sediment 

(e.g., copper, lead, nickel, and zinc) at M11-2 in Round 1 was elevated (more than 20 times 

the mean concentration). It was determined that the sediment at this location was soil that 

had eroded from the adjacent ORMO and had accumulated in a small pile behind some 

mussels. Rip-rap was subsequently placed along the slope to prevent further erosion of the 

soil. Therefore, sediment/soil is no longer exposed at this location and mussels are no longer 

present at this location; Round 2 metals data did not indicate elevated concentrations in M11 

sediment. 

Analytical data were also normalized using the procedures described in the OQA Report for 

Round 1 (see Attachment A.1). 

Tables A.2-1, A.2-2, and A.2-3 present the normalized sediment (organics and metals), mussel 

(organics), and juvenile lobster (organics) results, respectively, at each monitoring station. The 

non-normalized metals results for mussels and juvenile lobsters are also included in the 

appropriate tables. The results for the individual sample locations from each station were 

averaged, as presented in the monitoring plan (TtNUS, October 1999). The results for the 

individual samples are provided in Appendix B. The average reference station concentration (the 

average results from all four reference stations), along with the range of the average reference 

station concentrations, also are included on Tables A.2-1, A.2-2, and A.2-3. Various values on 

the tables are shaded based on how high the numerical value was compared to the average 

reference concentration. The footnotes on the tables indicate the number of times greater than 

the reference concentration a sample had to be in order to be shaded. There is no significance in 

the number of times greater than the reference concentration a sample had to be to become 

shaded except that the factors used were selected to identify monitoring stations that had 

chemical concentrations that were the most elevated compared to the reference stations in the 

data. 
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The following bullets summarize the results of this evaluation using the normalized data. 

• Monitoring stations M09 and M11 generally had the greatest dioxin concentrations in the 

sediment. No stations stood out as having elevated dioxin levels or mussels or juvenile 

lobsters at the monitoring or reference stations. 

• Concentrations of several PAHs in the monitoring station samples were greater than two 

times the average reference station concentrations. Monitoring stations M01, M10, M12, and 

M13 had the greatest sediment PAH concentrations, and monitoring stations M12 and M13 

had the greatest mussel PAH concentrations for HMW PAHs and Total PAHs. Monitoring 

stations M01, M12, and M13 had the greatest juvenile lobster PAH concentrations. 

Monitoring stations M12 and M13 had elevated PAHs levels in all three media, and M01 had 

elevated levels of PAHs in sediment and juvenile lobsters. 

• Several pesticides in the monitoring station samples were at concentrations greater than ten 

times the average reference station sediment concentrations and two times the average 

reference station mussel and juvenile lobster concentrations. Monitoring stations M01, M04, 

and MOB had the greatest pesticide concentrations in the sediment, and monitoring stations 

M03, MOB, and M10 had the greatest pesticide concentrations in the mussels. No monitoring 

stations stood out as having elevated pesticide levels for juvenile lobsters. No station had 

elevated pesticide levels in all three media, but MOB had elevated levels of pesticides in 

sediment and mussels. 

• Several PCBs in the monitoring station samples were at concentrations greater than ten 

times the average reference station sediment concentrations and two times the average 

reference station mussel and juvenile lobster concentrations. Monitoring stations M03, M04, 

MOB, M11, and M12 had the greatest pesticide concentrations in the sediment. No 

monitoring station had consistently great concentrations of PCBs in mussel samples. 

Monitoring stations M03 and M11 had slightly greater PCB concentrations in the juvenile 

lobsters. No monitoring stations had elevated levels of PCBs in all three media, but M03 and 

M11 had elevated concentrations in sediment and juvenile lobster. 

• Normalized metal concentrations were greatest in the sediment at monitoring stations M04 

and M11. Metal concentrations in the mussel and juvenile lobster samples were not 

normalized. Non-normalized metal concentrations were greatest in the mussels at monitoring 

stations M04 and M10. No monitoring station stood out as having elevated levels of metals 
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for juvenile lobsters. Monitoring station M04 had elevated levels of metals in sediment and 

mussel. 

3.0 EVALUATION OF COEFFICIENTS OF VARIATION FOR SEDIMENT DATA FOR THE 

MONITORING STATIONS 

Table A.2-4 presents the coefficients of variation (CVs) for each of the parameters that were 

detected in the sediment samples at the monitoring stations. The table also presents the 

minimum, maximum, and mean concentrations and the average, minimum and maximum CVs for 

each analyte fraction (e.g., dioxins, PAHs, pesticides/PCBs, and metals). The average CVs 

ranged from 0.74 for metals, to 1.62 for pesticides. Most of the CVs for the individual chemicals 

were less than 2.0, and many were less than 1.5. The CVs were slightly greater than the CVs 

that were presented in Appendix B.3 of the Interim Offshore Monitoring Plan for OU4 (TtNUS, 

October 1999). The following bullets list the potential reasons: 

• The CVs in the monitoring plan were calculated for each area of concern (AOC) (e.g., Back 

Channel, Clark Cove), and the CVs in Table A.2-4 represent the larger offshore area. 

• Because a greater number of samples were used to calculate the CVs for these Interim 

Offshore Monitoring samples, greater variation in these sample results was expected. 

• Elevated . detections of a few parameters in a few samples from this sampling round were 

skewed some of the CVs high. 

• The historic samples were either all subtidal (EERA) or intertidal (seep/sediment sampling), 

and the samples in Table A.2-4 consist of both intertidal and subtidal samples. The baseline 

report evaluates whether there are differences in chemical concentrations between the 

subtidal and intertidal samples. 

In summary, although the CVs for the Round 2 Interim Offshore Monitoring Program are greater 

than previously identified, the fact that most of them are less than 2.0 supports the assumption 

that there is relatively low variation in sample results across the stations, with a few exceptions. 

Some of the exceptions are discussed in more detail in the baseline report. 
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TABLE 3-4a 

DESCRIPTIVE STATISTICS OF THE ROUND 2 SEDIMENT DATA FOR THE MONITORING STATIONS 
ROUND 2 - INTERIM OFFSHORE MONITORING PROGRAM 

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
PAGE 1 OF5 

Sample with 
Frequency Minimum Maximum Mean Maxi!11um Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
Dioxins/Furans (ng/kg) 
1,2,3,4,6,7,8-HPCOO 18118 .11 346 75 OU4-S0-M09-300B 82 
1,2,3,4,6,7,8-HPCOF 17/18 6.1 122 31 OU4-S0-M09-300B 34 
1,2,3,4,7,8,9-HPCOF 4/18 1.1 7.3 1.2 OU4-S0-M09-100B 1.8 
1,2,3,4,7,8-HXCOO 11/18 0.10 3.3 1.0 OU4-S0-M09-300B 0.74 
1,2,3,4,7,8-HXCOF 13/18 0.30 15 3.2 OU4-S0-M09-100B 4.2 
1,2,3,6,7,8-HXCOO 15/18 0.90 14 3.4 OU4-S0-M09-300B 3.6 
1,2,3,6,7,8-HXCOF 9/18 0.20 13 2.4 OU4-S0-M09-100B 3.7 
1,2,3,7,8,9-HXCOO 8/18 0.20 9.6 1.9 OU4-S0-M09-300B 2.4 
1,2,3,7,8,9-HXCOF 5/18 0.050 1.5 0.72 OU4-S0-M09-300B 0.42 
1,2,3,7,8-PECOO 4/18 0.40 1.1 0.91 OU4-S0-M08-100B 0.30 
1,2,3,7,8-PECOF 3/18 1.4 7.2 1.2 OU4-S0-M 11-300B 1.6 
2,3,4,6,7,8-HXCOF 11/18 0.50 16 3.3 OU4-S0-M09-100B 5.0 
2,3,4,7,8-PECOF 10/18 0.10 12 2.1 OU4-S0-M 11-300B 3.2 

OU4-S0-M08-100B, 
2,3,7,8-TCOO 5/18 0.10 0.30 0.19 OU4-S0-M 1 0-1 OOB-O 0.062 
2,3,7,8-TCOF 10/18 0.40 3.3 1.0 OU4-S0-M09-300B 0.86 
OCOO 18118 86 3172 619 OU4-S0-M09-300B 762 
OCOF 18118 5.7 178 37 OU4-S0-M09-300B 41 
TOTAL HPCOO 18/18 26 784 193 OU4-S0-M09-300B 214 
TOTAL HXCOO 16/18 0.50 197 38 OU4-S0-M09-300B 50 
TOTAL PECOO 4/18 0.40 1.1 0.91 OU4-S0-M08-100B 0.30 
TOTAL TCOO 13/18 0.30 10 2.5 OU4-S0-MI1-300B 2.9 
TOTAL DIOXINS 18/18 114 4152 853 OU4-S0-M09-300B 1017 
TOTAL FURANS 18/18 22 619 151 OU4-S0-M09-300B 157 
TOTAL HPCOF 18/18 10 260 61 OU4-S0-M09-300B 62 
TOTAL HXCOF 17/18 4.1 124 31 OU4-S0-M09-300B 38 
TOTAL PECOF 10/18 0.40 60 13 OU4-S0-M09-100B 20 
TOTAL TCOF 13/18 0.40 81 10 OU4-S0-M 11-300B 20 
Polyaromatic Hydrocarbons (u /kg) 
1,6,7-Trimethylnaphthalene 42142 0.64 201 21 OU4-S0-M 13-1 OOB 31 
l-Melhylnaphthalene 42142 1.1 282 28 OU4-S0-MOI-300B 36 
l-Melhylphenanlhrene 42142 1.6 663 94 OU4-S0-M13-100B 121 
2,6-0imethylnaphthalene 42/42 1.2 383 28 OU4-S0-M 13-1 OOB 58 
2-Methylnaphthalene 42142 1.9 379 43 OU4-S0-MOl-300B 53 

Coefficient of 
Variation 

1.1 
1.1 
1.4 

0.72 
1.3 
1.0 
1.5 
1.3 

0.58 
0.33 
1.3 
1.5 
1.5 

0.34 
0.84 
1.2 
1.1 
1.1 
1.3 

0.33 
1.1 
1.2 
1.0 
1.0 
1.2 
1.5 
2.1 

1.5 
1.3 
1.3 
2.1 
1.2 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
Acenaphthene 42142 0.80 2682 138 OU4-SD-M13-100B 428 
Acenaphthylene 42142 4.6 544 103 OU4-SD-M01-300B 84 
Anthracene 42142 12 2650 440 OU4-SD-M01-300B 494 
Benzo(a)anthracene 42/42 10 3120 634 OU4-SD-M01-300B 613 
Benzo(a)pyrene 42142 9.9 3840 704 OU4-SD-M01-300B 617 
Benzo(b )fluoranthene 42142 18 3080 680 OU4-SD-M01-300B 579 
Benzo(e)pyrene 42142 9.4 1820 372 OU4-SD-MO 1-300B 313 
Benzo(g,h,i)perylene 42142 6.9 1640 362 OU4-SD-M01-300B 314 
Benzo(k)fluoranthene 42142 6.3 1080 215 OU4-SD-M01-300B 181 
Biphenyl 42/42 1.1 186 14 OU4-SD-M 13-1 OOB 29 
C1-Chrysenes 42/42 7.7 2210 434 OU4-SD-M01-300B 389 
C 1-Dibenzothiophenes 42/42 0.63 176 29 OU4-SD-M 13-1 OOB 30 
C 1-Fluoranthenes/pyrenes 42142 6.3 3820 615 OU4-SD-M01-300B 604 
C1-Fluorenes 42142 1.7 1019 96 OU4-SD-M 13-1 OOB 164 
C1-Naphthalenes 42142 3.0 660 71 OU4-SD-MO 1-300B 89 
C1-Phenanthrenes/anthracenes 42/42 5.4 2221 352 OU4-SD-M 13-1 OOB 420 
C2-Chrysenes 42142 4.0 938 180 OU4-SD-M01-300B 161 
C2-Dibenzothiophenes 42142 0.81 119 34 OU4-SD-M01-300B 24 
C2-Fluorenes 42142 2.0 399 75 OU4-SD-M13-100B 76 
C2-Naphthalenes 42142 2.8 758 85 OU4-SD-M 13-1 OOB 125 
C2-Phenanthrenes/anthracenes 42142 3.7 1140 218 OU4-SD-M01-300B 207 
C3-Chrysenes 42142 0.27 27 10 OU4-SD-M01-300B 6.3 
C3-Dibenzothiophenes 42142 0.44 82 26 OU4-SD-M01-300B 17 
C3-Fluorenes . 42142 1.9 258 57 OU4-SD-M01-300B-D 52 
C3-Naphthalenes 42142 2.5 517 73 OU4-SD-M13-100B 87 
C3-Phenanthrenes/anthracenes 42142 2.0 663 125 OU4-SD-M01-300B 108 
C4-Chrysenes 42142 0.090 166 5.6 OU4-SD-M01-300B 13 
C4-Naphthalenes 42142 0.40 96 23 OU4-SD-M 13-1 OOB 21 
C4-Phenanthrenes/anthracenes 42142 0.47 326 43 OU4-SD-M01-300B 50 

Coefficient of 
Variation 

3.1 
0.82 
1.1 

0.97 
0.88 
0.85 
0.84 
0.87 
0.84 
2.0 

0.90 
1.0 

0.98 
1.7 
1.3 
1.2 

0.90 
0.69 
1.0 
1.5 

0.95 
0.66 
0.68 
0.91 
1.2 

0.87 
2.3 

0.91 
1.2 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
Chrysene 42142 12 2820 616 OU4-S0-MO 1-300B 534 
Oibenzo(a,h)anthracene 42142 2.0 489 117 OU4-S0-MOl-300B 108 
Oibenzothiophene 42142 0.48 420 41 OU4-S0-M13-100B 73 
Fluoranthene 42142 15 6550 1116 OU4-S0-MOl -300B 1179 
Fluorene 42142 1.7 3752 217 OU4-S0-M 13-1 OOB 591 
Indeno(l,2,3-cd)pyrene 42/42 7.4 1730 391 OU4-S0-MOl-300B 361 
Naphthalene 42142 . 3.1 769 67 OU4-S0-MOl-300B 87 
Pervlene 42142 2.7 564 110 OU4-S0-MOl -300B 76 
Phenanthrene 42142 7.4 5930 684 OU4-S0-MO 1-300B 1085 
Pyrene 42142 13 5690 1007 OU4-S0-MO 1-300B 948 
PesticldeslPCBs (uglkg) 
1,2,3,4-Tetrachlorobenzene 40/42 0.010 1.5 0.29 OU4-S0-M03-300B 0.28 
1,2,4,5-Tetrachlorobenzene 42142 0.060 4.2 0.87 OU4-S0-M 14-1 OOB 0.72 
2,4'-000 34/42 0.11 58 6.5 OU4-S0-MOl-200B 11 
2,4'-00E 38/42 0.050 3.4 0.48 OU4-S0-M04-300B 0.62 
2,4'-00T 30/42 0.040 37 2.9 OU4-S0-M08-300B-0 7.4 
4,4'-000 32142 0.28 153 15.0 OU4-S0-MOl-200B 32 
4,4'-00E 36/42 0.20 138 8.1 OU4-S0-M04-300B 23 
4,4'-00T 30/42 0.16 285 20.5 OU4-S0-M08-100B 58 
Aldrin 15/42 0.020 21 1.1 OU4-S0-M 12-200B-0 2.4 
alpha-BHC 41/42 0.020 0.58 0.16 OU4-S0-M03-200B 0.13 
Alpha-Chlordane 42142 0.040 25 1.4 OU4-S0-M 1 0-1 OOB-O 3.3 

OU4-S0-M03-100B, 
OU4-S0-M04-200B, 

beta-BHC 33/42 0.10 3.1 1.0 OU4-S0-M05-200B 0.87 
Chlorpyrifos 6/42 0.030 2.5 0.22 OU4-S0-M 1 0-1 OOB-O 0.22 
cis-Nonachior 42142 0.070 2.5 0.50 OU4-S0-M02-300B 0.53 
delta-BHC 22142 0.010 0.32 0.066 OU4-S0-M04-200B 0.075 
Oieldrin 38142 0.0010 21 0.86 OU4-S0-MOl-200B 3.2 
Endosulfan II 42142 0.11 4.4 1.2 OU4-S0-MO 1-1 OOB 0.91 
Endrin 5/42 0.070 0.89 0.11 OU4-S0-MOl-200B 0.13 

Igamma-BHC (Lindane) 31/42 0.010 0.61 0.22 OU4-S0-M05-200B 0.13 
Gamma-Chlordane 33/42 0.020 35 1.2 OU4-S0-M 1 0-1 OOB-O 4.0 

Coefficient of 
Variation 

0.87 
0.93 
1.8 
1.1 
2.7 

0.92 
1.3 

0.69 
1.6 

0.94 

0.99 
0.82 
1.7 
1.3 
2.5 
2.1 
2.8 
2.8 
2.2 

0.81 
2.4 

0.90 
0.98 
1.1 
1.1 
3.7 

0.78 
1.1 

0.62 
3.3 



Parameter 
Heptachlor 
Heptachlor Epoxide 
Hexachlorobenzene 
Mirex 
Oxychlordane 
PCB-101 /90 
PCB-lOS 
PCB-118 
PCB-126 
PCB-128 
PCB-138/160 
PCB-149/123 
PCB-153/132 
PCB-156 
PCB-167 
PCB-169 
PCB-170/190 
PCB-18/17 
PCB-180 
PCB-187 
PCB-189 
PCB-195/208 
PCB-201/157/173 
PCB-206 
PCB-209 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

of Detection Concentration Concentration Concentration Concentration Deviation 
27142 0.020 3.2 0.26 OU4-S0-M 11-300B 0.49 
2142 0.020 0.15 0.023 OU4-S0-M09-100B 0.021 

31/42 0.010 4.9 0.19 OU4-S0-M 12-200B 0.47 
28/42 0.030 1.7 0.20 OU4-S0-MOl-300B 0.27 
31/42 0.040 1.5 0.24 OU4-S0-M13-100B 0.32 
42/42 0.26 38 4.6 OU4-S0-M03-100B 7.3 
42142 0.26 9.5 1.9 OU4-S0-M03-100B 2.0 
42142 0.25 15 3.0 OU4-S0-M 11-300B 2.6 
42142 0.010 9.8 0.69 OU4-S0-M03-100B 2.0 
42142 0.11 4.1 1.1 OU4-S0-M03-100B 0.91 
34/42 1.1 89 8.2 OU4-S0-M03-100B 15 
42142 0.090 47 4.3 OU4-S0-M03-100B 8.1 
38/42 0.93 97 8.7 OU4-S0-M03-100B 16 
40/42 0.15 6.4 1.5 OU4-S0-M04-100B 1.6 
41/42 0.080 3.0 0.86 OU4-S0-MOl-300B-O 0.76 
35/42 0.010 2.4 0.20 OU4-S0-M03-100B 0.36 
36/42 0.27 63 14 OU4-S0-M 12-1 OOB 15 
18/42 0.060 2.8 0.39 OU4-S0-M 12-1 OOB 0.59 
34/42 0.57 45 5.9 OU4-S0-M03-100B 9.5 
42142 0.13 25 3.8 OU4-S0-M03-100B 5.9 
41/42 0.050 1.1 0.34 OU4-S0-M 12-200B-0 0.23 
42142 0.050 5.3 1.3 OU4-S0-M04-100B 1.3 
40/42 0.020 2.6 0.68 OU4-S0-M03-100B 0.60 
34/42 0.050 11 1.9 OU4-S0-M04-100B 2.6 
32142 0.070 13 1.2 OU4-S0-M04-100B 2.0 
42142 0.14 10 2.0 OU4-S0-M02-300B 1.9 
42142 0.090 3.3 1.0 OU4-S0-M 12-1 OOB 0.83 
42142 0.080 10 2.2 OU4-S0-M03-100B 2.2 
40/42 0.060 5.0 0.80 OU4-S0-M 12-1 OOB 0.95 
25/42 0.030 5.0 0.51 OU4-S0-M03-100B 0.78 

Coefficient of 
Variation 

1.9 
0.91 
2.5 
1.4 
1.4 
1.6 
1.0 

0.87 
3.0 

0.84 
1.8 
1.9 
1.8 
1.1 

0.87 
1.8 
1.1 
1.5 
1.6 
1.5 

0.65 
1.0 

0.88 
1.3 
1.6 

0.98 
0.87 
1.0 
1.2 
1.6 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
PCB-8/5 42142 0.010 8.3 1.2 OU4-S0-M 13-1 OOB 1.4 
PCB-81 39/42 0.010 6.0 0.47 OU4-S0-M03-100B 1.1 
Pentachloroanisole 42142 0.040 0.68 0.16 OU4-S0-MOl-200B 0.12 
Pentachlorobenzemi 38/42 0.030 1.2 0.23 OU4-S0-M09-100B 0.21 
Trans-Nonachlor 39/42 0.020 11 0.64 OU4-S0-M1 0-1 OOB-O 1.4 
Inorganics (mglkg) 
Aluminum 42142 40900 69300 56021 OU4-S0-M09-400B 7005 
Arsenic 42/42 6.7 20 12 OU4-S0-M04-100B 3.2 
Cadmium 42142 0.060 1.4 0.47 OU4-S0-M 13-1 OOB 0.26 
Chromium 42142 54 161 98 OU4-S0-M08-100B 28 
Copper 42142 15 1780 188 OU4-S0-M04-100B 335 
Iron 42142 15800 50200 27713 OU4-S0-MOS-300B S612 
Lead 42142 19 554 120 OU4-S0-M 11-300B 98 
Manganese 42142 352 1260 535 OU4-S0-MO 1-200B 209 
Mercury 42142 0.020 3.6 0.42 OU4-S0-M04-100B 0.55 
Nickel 42142 20 193 48 OU4-S0-M04-100B 41 
Silver 42/42 0.030 3.2 0.63 OU4-S0-M04-100B 0.63 
Zinc 42/42 41 1510 241 OU4-S0-M04-100B 274 
Total Organic Carbon ('Yo) 

Total Organic Carbon 42/42 0.28 4.5 I 1.8 I OU4-S0-M02-200B I 0.85 

Notes: 
- Duplicate samples are averaged in this table 
- 1/2 the detection limits for non- detects 
- The frequency of detects count a sample and its duplicate as one sample 
- This table includes the following monitoring station samples: 

-OU4-S0-(MOl through Ml0 and M12 through M14)-(100B through 300B) 
-OU4-S0-M08-400B and OU4-S0-M09-400B 
-OU4-S0-M 11-300B 
-OU4-S0-MOI-300B-0 
-OU4-S0-M05-100B-0 
-OU4-S0-MOS-300B-0 
-OU4-S0-Ml0-l00B-0 
-OU4-S0-M12-200B-0 
-OU4-S0-MI2-300B-0 

- Source data located in the Round 2 Oata Package (TtNUS, October 2000) 

Coefficient of 
Variation 

1.2 
2.3 

0.79 
0.91 
2.2 

0.13 
0.27 
0.56 
0.29 
1.8 

0.31 
0.S2 
0.39 
1.3 

0.S6 
1.0 
1.1 

I 0.48 



Parameter: 
Dioxins/Furans (ng/kg) 
1,2,3,4,6,7,8-HPCDD 
1,2,3,4,6,7,8-HPCDF 
1,2,3,4,7,8,9-HPCDF 
1,2,3,4,7,a-HXCDD 
1,2,3,4,7,8-HXCDF 
1,2,3,6,7,8-HXCDD 
1,2,3,6,7,8-HXCDF 
1,2,3,7,8,9-HXCDD 

1.,2,3,7,8,9-HXCDF 
1,2,3,7,8-PECDD 
1,2,3,7,8-PECDF 
2,3,4,6,7,8-HXCDF 
2,3,4,7,8-PECDF 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
OCDD 
OCDF 
TOTAL DIOXINS 
TOTAL FURANS 
TOTAL HPCDD 
TOTAL HPCDF 
TOTAL HXCDD 
TOTAL HXCDF 
TOTAL PECDD 
TOTAL PECDF 
TOTAL TCDD 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

of Detection Concentration Concentration Concentration Concentration Deviation 

16/16 10 140 54 OU4-SD-R02-400B 43 
15/16 3.3 43 15 OU4-SD-R04-100B 13 
2/16 0.60 1.1 0.75 OU4-SD-R02-100B 0.43 
7/16 0.20 0.70 0.61 OU4-SD-R04-100B 0.42 
9/16 0.10 1.1 0.62 OU4-SD-R03-200B 0.32 
13/16 0.20 6.5 2.2 OU4-SD-R02-400B 1.8 
5/16 0.20 1.6 0.80 OU4-SD-R02-400B 0.49 
7/16 0.90 2.1 1.1 OU4-SD-R02-200B 0.58 

OU4-SD-R03-200B, 
3/16 0.10 0.30 0.73 OU4-SD-R02-100B 0.41 
7/16- 0.10 0.70 0.65 OU4-SD-R02-100B 0.47 
3/16 0.30 2.0 0.65 OU4-SD-R02-400B 0.49 
3/16 0.60 1.3 0.79 OU4-SD-R03-200B 0.40 
4/16 0.10 0.80 0.57 OU4-SD-R01-100B 0.25 
5/16 0.030 0.30 0.17 OU4-SD-R03-200B 0.083 
5/16 0.20 2.1 0.62 OU4-SD-R01-100B 0.71 
16/16 97 1323 535 OU4-SD-R03-100B A01 
16/16 2.8 70 21 OU4-SD-R04-100B 19 
16/16 145 1610 644 OU4-SD-R02-400B 503 
16/16 11 230 76 OU4-SD-R02-400B 65 
16/16 25 332 126 OU4-SD-R01-400B 104 
15/16 6.6 99 35 OU4-SD-R02-400B 30 
16/16 2.0 71 24 OU4-SD-R02-400B 22 
11/16 3.5 44 13 OU4-SD-R02-400B 12 
7/16 0.10 4.8 1.0 OU4-SD-R02-100B 1.2 
7/16 0.30 21 4.0 OU4-SD-R02-400B 5.5 
12/16 0.10 5.7 1.7 OU4-SD-R04-300B 1.7 

Coefficient of 
Variation 

0.79 
0.85 
0.58 
0.69 
0.52 
0.83 
0.61 
0.54 

0.56 
0.72 
0.75 
0.51 
0.45 
0.49 
1.1 

0.75 
0.89 
0.78 
0.86 
0.83 
0.86 
0.92 
0.97 
1.2 
1.4 

0.97 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
TOTAL TCOF 7/16 0.20 10 1.7 OU4-S0-R02-400B 2.6 
Polyaromatic Hydrocarbons (ug/kg) 
1,6,7 -Trimethylnaphthalene 16/16 0.40 58 11 OU4-S0-R03-300B 16 
1-Methylnaphthalene 16/16 0.60 36 8.3 . OU4-S0-R03-300B 9.1 
1-Methylphenanthrene 16/16 1.2 368 61 OU4-S0-R03-300B 99 
2,6-0imethylnaphthalene 16/16 1.0 35 8.6 OU4-S0-R03-300B 8.9 
2-Methylnaphthalene 16/16 0.90 39 11 OU4-SD-R03-300B 11 
Acenaphthene 16/16 0.70 154 23 OU4-SD-R03-300B 39 
Acenaphthylene 16/16 2.5 93 42 OU4-SD-R03-200B 36 
Anthracene 16/16 4.7 989 198 OU4-SD-R03-200B 304 
BenzoLa)anth racene 16/16 4.8 1421 305 OU4-SD-R03-200B 400 
Benzo(a)pyrene 16/16 9.2 1588 372 OU4-SD-R03-200B 451 
Benzo(b)fluoranthene 16/16 10 1352 339 OU4-SD-R03-200B 380 
Benzo(e)pyrene 16/16 5.3 704 181 OU4-SD-R03-200B 202 
Benzo(g,h,i)perylene 16/16 5.5 702 175 OU4-SD-R03-200B 204 
Benzo(k)fluoranthene 16/16 3.0 449 119 OU4-SD-R03-200B 131 
Biphenyl 16/16 0.70 9.2 3.6 OU4-S0-R01-100B 2.9 
C1-Chrysenes 16/16 4.2 844 217 OU4-SD-R03-200B 249 
C1 -0ibenzothiophenes 16/16 0.70 76 19 OU4-SD-R03-300B 23 
C1-Fluoranthenes/pyrenes 16/16 6.0 1263 296 OU4-SD-R03-300B 368 
C1-Fluorenes 16/16 1.0 267 47 OU4-SD-R03-300B 72 
C1-Naphthalenes 16/16 1.5 75 20 OU4-SD-R03-300B 20 
C1-Phenanthrenes/anthracenes 16/16 8.0 1096 205 OU4-SD-R03-300B 304 
C2-Chrysenes 16/16 2.6 360 96 OU4-SD-R03-200B 101 
C2-0ibenzothiophenes 16/16 0.70 , 85 21 OU4-SD-R03-300B 22 
C2-Fluorenes 16/16 2.2 223 47 OU4-SD-R03-300B 59 
C2-NaQhthalenes 16/16 1.8 186 32 OU4-S0-R03-300B 45 
C2-Phenanthrenes/anthracenes 16/16 3.4 839 153 OU4-SD-R03-200B 235 

Coefficient of 
Variation 

1.5 

1.4 
1.1 
1.6 
1.0 

0.95 
1.7 

0.85 
1.5 
1.3 
1.2 
1.1 
1.1 
1.2 
1.1 

0.81 
1.1 
1.2 
1.2 
1.5 
1.0 
1.5 
1.1 
1.0 
1.3 
1.4 
1.5 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
C3-Chrysenes 16/16 0.30 82 9.5 OU4-S0-R03-200B 20 
C3-0ibenzothiophenes 16/16 0.50 47 15 OU4-S0-R03-300B 14 
C3-Fluorenes 16/16 0.90 162 39 OU4-S0-R03-200B 44 
C3-Naphthalenes 16/16 1.3 241 43 OU4-S0-R03-300B 66 
C3-Phenanthrenes/anthracenes 16/16 2.7 349 64 OU4-S0-R03-300B 83 
C4-Chrysenes 16/16 0.20 9.7 2.0 OU4-S0-R03-200B 2.5 
C4-Naphthalenes 16/16 0.40 87 16 OU4-S0-R03-200B 24 
C4-Phenanthrenes/anthracenes 16/16 0.40 83 23 OU4-S0-R03-200B 23 
Chrysene 16/16 7.4 1120 287 OU4-S0-R03-200B 325 
Oibenzo(a,h)anthracene 16/16 1.3 229 56 OU4-S0-R03-200B 67 
Oibenzothiophene 16/16 0.40 70 16 OU4-S0-R03-300B 20 
Fluoranthene 16/16 14 2160 562 OU4-S0-R03-200B 652 
Fluorene 16/16 1.2 249 47 OU4-S0-R03-300B 67 
Indeno(1,2,3-cd)pyrene 16/16 6.0 848 201 OU4-S0-R03-200B 242 
Naphthalene 16/16 1.8 62 20 OU4-S0-R03-300B 20 
Perylene 16/16 2.5 214 58 OU4-S0-R03-200B 64 
Phenanthrene 16/16 5.1 1300 272 OU4-S0-R03-300B 376 
Pyrene 16/16 12 1873 493 OU4-S0-R03-300B 582 
Pesticides/PCBs (uglkg) 
1,2,3,4-Tetrachlorobenzene 12/16 0.020 0.24 0.10 OU4-S0-R02-100B 0.062 
1,2,4,5-Tetrachlorobenzene 16/16 0.010 0.57 0.26 OU4-S0-R03-400B 0.19 
2,4'-000 14/16 0.020 5.5 1.1 OU4-S0-R03-200B 1.6 
2,4'-00E 10/16 0.080 0.59 0.17 OU4-S0-R01-100B 0.15 
2,4'-00T 10/16 0.020 0.98 0.11 OU4-S0-R02-200B 0.23 
4,4'-000 15/16 0.080 4.2 1.0 OU4-S0-R02-400B 1.2 
4,4'-00E 16/16 0.060 1.5 0.53 OU4-S0-R04-100B 0.46 
4,4'-00T 16/16 0.030 12 1.1 OU4-S0-R02-400B 2.9 
Aldrin 8/16 0.15 5.3 1.0 OU4-S0-R03-200B 1.8 

Coefficient of 
Variation 

2.1 
0.93 
1.1 
1.5 
1.3 
1.3 
1.5 
1.0 
1.1 
1.2 
1.3 
1.2 
1.4 
1.2 

0.96 
1.1 
1.4 
1.2 

0.60 
0.74 
1.5 

0.90 
2.1 
1.3 

0.86 
2.6 
1.8 . 



Parameter 
alpha-BHC 
Alpha-Chlordane 
beta-BHC 
Chlorpyrifos 
cis-Nonact:1lor 
delta-BHC 
Dieldrin 
Endosulfan " 
gamma-BHC (Lindane) 
Gamma-Chlordane 
Heptachlor 
Hexachlorobenzene 
Mirex 
Oxychlordane 
PCB-l0l/90 
PCB-105 
PCB-llB 
PCB-126 
PCB-128 
PCB-138/160 
PCB-149/123 
PCB-153/132 
PCB-156 
PCB-167 
PCB-169 
PCB-170/190 
PCB-18/17 
PCB-180 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

of Detection Concentration Concentration Concentration Concentration Deviation 
16/16 0.020 0.28 0.10 OU4-SD-R03-200B 0.089 
15/16 0.040 0.44 0.15 OU4-SD-R02-100B 0.14 
8/16 0.090 0.39 0.17 OU4-SD-R03-400B 0.10 
4/16 0.010 0.040 0.13 OU4-SD-R03-400B 0.084 
16116 0.020 1.3 0.28 OU4-SD-R02-100B 0.34 
4/16 0.020 0.10 0.032 OU4-SD-R03-400B 0.021 
8/16 0.030 0.68 0.16 OU4-SD-R02-100B 0.21 
16/16 0.030 0.82 0.22 OU4-SD-R01-100B 0.23 
10/16 0.010 0.25 0.11 OU4-SD-R03-200B 0.089 
11/16 0.010 0.21 0.060 OU4-SD-R01-100B 0.052 
7/16 0.020 0.19 0.080 OU4-SD-R02-300B 0.038 
4/16 0.020 12 0.78 OU4-SD-R02-400B 3.0 
2/16 0.52 0.63 0.086 OU4-SD-R03-200B 0.19 
5/16 0.050 0.99 0.15 OU4-SD-R03-200B 0.27 
15/16 0.19 21 1.9 OU4-SD-R02-200B 5.1 
16/16 0.040 12 1.0 OU4-SD-R02-200B 2.9 
16/16 O.OBO 22 2.1 OU4-SD-R02-200B 5.4 
13/16 0.010 0.47 0.093 OU4-SD-R03-300B 0.12 
12/16 0.030 5.0 0.57 OU4-SD-R02-200B 1.2 
16/16 0.15 18 1.8 OU4-SD-R02-200B 4.4 
16/16 0.010 4.6 0.56 OU4-SD-R02-200B 1.1 
16/16 0.13 12 1.4 OU4-SD-R02-200B 2.9 
12/16 0.020 1.4 0.27 OU4-SD-R02-200B 0.34 
13/16 0.060 1.6 0.36 OU4-SD-R02-200B 0.51 
4/16 0.020 0.090 0.082 OU4-SD-R01-100B 0.030 
11/16 0.54 10 2.5 OU4-SD-R03-200B 3.3 
6/16 0.11 0.77 0.21 OU4-SD-R03-400B 0.25 
13/16 0.050 2.4 0.59 OU4-SD-R02-200B 0.62 

Coefficient of 
Variation 

0.88 
0.93 
0.57 
0.64 
1.2 

0.66 
1.3 
1.0 

0.82 
0.87 
0.47 
3.8 
2.2 
1.8 
2.7 
2.8 
2.5 
1.3 
2.2 
2.4 
2.0 
2.0 
1.2 
1.4 

0.36 
1.3 
1.2 
1.0 



Parameter 

PCB~187 

PCB-189 
PCB~ 195/208 
PCB-201/~57/173 

PCB-206 
PCB-209 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-8/5 
PCB-81 
Pentachloroanisole 
Pentachlorobenzene 
Trans-Nonachlor 
Inorganics (mg/kg) 
Aluminum 
Arsenic 
Cadmium 
Chromium 

Copper 
Iron 
Lead 
Manganese 

TABLE 3-4b 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

of Detection Concentration Concentration Concentration Concentration . Deviation 
OU4-S0-R02-400B, 

16/16 0.040 0.70 0.29 OU4-S0-R02-200B 0.23 
OU4-S0-R02-100B, 

11/16 0.010 0.31 0.15 OU4-S0-R03-200B 0.10 
15116 0.010 0.66 0.18 OU4-S0-R03-200B 0.19 
13/16 0.050 1.0 0.26 OU4-S0-R03-200B 0.27 
9/16 0.050 0.68 0.16 OU4-S0-R02-400B 0.21 
16/16 0.030 1.1 0.43 OU4-S0-R02-200B 0.34 
16/16 0.12 2.9 1.0 OU4-S0-R01-100B 0.81 
15/16 0.070 3.1 0.42 OU4-S0-R02-200B 0.77 
13/16 0.090 7.8 1.4 OU4-S0-R02-200B 2.2 
14/16 0.010 3.1 0.35 OU4-S0-R02-200B 0.74 
11/16 0.010 0.33 0.080 OU4-S0-R01-100B 0.074 
16/16 0.070 4.5 0.91 OU4-S0-R03-300B 1.3 
7/16 0.010 0.11 0.072 OU4-S0-R02-300B 0.037 
16/16 0.020 0.20 0.078 OU4-S0-R03-300B 0.055 
8/16 0.040 0.36 0.15 OU4-S0-R03-200B 0.087 
13/16 0.020 0.35 0.15 OU4-S0-R01-100B 0.12 

16/16 41600 59600 48825 OU4-S0-RO 1-1 OOB 5543 
16/16 1.7 14 6.2 OU4-S0-R03-100B 3.4 
16/16 0.080 0.47 0.22 OU4-S0-R01-100B 0.13 
16/16 22 96 53 OU4-S0-R01-100B 20 

OU4-S0-R01-100B, 
16/16 3.2 26 12 OU4-S0-R03-100B 7.8 
16/16 8300 29000 15988 OU4-S0-R01-100B 5854 
16/16 13 88 36 OU4-S0-R02-400B 23 
16/16 327 1110 521 OU4-S0-R01-300B 253 

Coefficient of 
Variation 

0.80 

0.65 
1.0 
1.0 
1.3 

0.78 
0.78 
1.8 
1.6 
2.1 
0.93 
1.4 

0.52 
0.70 
0.58 
0.83 

0.11 
0.55 
0.60 
0.37 

0.64 
0.37 
0.63 
0.49 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
Mercury 16/16 0.030 0040 0.13 OU4-SD-R01-100B 0.10 
Nickel 16/16 9.2 38 19 OU4-SD-R03-100B 7.2 
Silver 16/16 0.050 0.33 0.15 OU4-SD-R03-100B 0.090 
Zinc 16/16 21 110 56 OU4-SD-R01-100B 28 
Total Organic Carbon (%) 
Total Organic Carbon 16/16 0.26 3.9 1.3 OU4-SD-R01-100B 1.1 

Notes: 
- Duplicate samples are averaged in this table 
- 1/2 the detection limits for non- detects 
- The frequency of detects count a sample and its duplicate as one sample 
- This table includes the following reference station samples: 

- OU4-SD-(R01 through R04)-(1 OOB through 400B) 
- SOUrce data located in the Round 2 Data Package (TtNUS, October 2000) 

Coefficient of 
Variation 

0.76 
0.38 
0.59 
0.51 

0.87 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
Dioxlns/Furans (na/ka) 
1,2,3,4,6,7,8-HPCOO 13/15 19 57 31 OU4-MU-M09-1008 12 
1,2,3,4,6,7,8-HPCOF 13/15 5.5 15 9.3 OU4-MU-M09-1008 3.3 
1,2,3,4,7,8,9-HPCOF 1/15 5.5 5.5 13 OU4-MU-M08-1008 4.2 
1,2,3,4,7,8-HXCOO 3/15 0.60 28 12 OU4-MU-M 12-200B-0 5.5 
1,2,3,4,7,8-HXCOF 2/15 1.8 59 13 OU4-MU-M 12-2008-0 4.7 
1,2,3,6,7,8-HXCOO 4/15 1.5 38 10 OU4-MU-M 12-2008-0 5.8 
1,2,3,7,8,9-HXCOO 5/15 0.60 48 10 OU4-MU-M 12-2008-0 5.8 
1,2,3,7;8-PECOO 4/15 0.60 1.7 10 OU4-MU-M08-1008 6.4 
1,2,3,7,8-PECOF 11/15 1.9 16 9.9 OU4-MU-M09-1008 5.6 
2,3,4,6,7,8-HXCOF 2/15 4.5 27 13 OU4-MU-M12-2008-0 3.8 
2,3,4,7,8-PECOF 10/15 2.4 8.3 8.1 OU4-MU-M09-2008 4.1 
2,3,7,8-TCOO 3/15 0.30 13 2.6 OU4-MU-M 12-2008-0 1.0 
2,3,7,8-TCOF 11/15 2.6 33 9.4 OU4-MU-M09-1008 9.0 
OCOO 14/15 109 368 169 OU4-MU-M 12-2008-0 68 
OCOF 5/15 5.9 178 26 OU4-MU-M 12-2008-0 11 
TOTAL HPCOO 15/15 27 356 82 OU4-MU-M10-2008 80 
TOTAL HXCOO 11/15 0.60 132 20 OU4-MU-M 1 0-2008 32 
TOTAL PECOO 5/15 0.60 6.1 9.2 OU4-MU-M07 -1008 6.0 
TOTAL TCOO 10/15 0.30 34 13 OU4-MU-M09-1008 11 
TOTAL DIOXINS 15/15 33 1440 350 OU4-MU-M 1 0-2008 314 
TOTAL FURANS 15/15 4.0 616 93 OU4-MU-M12-2008-0 75 
TOTAL HPCOF 15/15 5.5 48 18 OU4-MU-M10-2008 11 
TOTAL HXCOF 6/15 4.5 13 13 OU4-MU-M 1 0-2008 12 
TOTAL PECOF 13/15 5.5 67 16 OU4-MU-M10-2008 16 
TOTAL TCOF 14/15 4.0 75 30 OU4-MU-M08-3008 25 
Polvaromatic Hvdrocarbons (u Vkal 
1 ,6,7-Trimethylnaphthalene 31/31 2.3 8.6 4.5 OU4-MU-MO 1-3008 1.3 
1-Methvlnaphthalene 31/31 5.2 18 7.4 OU4-MU-M 12-2008-0 2.2 
1-Methylphenanthrene 31/31 3.9 21 7.6 OU4-MU-M13-1008 3.9 
2,6-0imethytnaphthalene 31/31 3.1 10 5.3 OU4-MU-M01 -3008 1.6 

Coefficient of 
Variation 

0.39 
0.36 
0.31 
0.46 
0.36 
0.56 
0.58 
0.64 
0.57 
0.31 
0.51 
0.37 
0.96 
0.40 
0.40 
0.97 
1.6 

0.65 
0.90 
0.90 
0.81 
0.63 
0.98 
0.97 
0.84 

0.30 
0.30 
0.52 
0.29 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
2-Methylnaphthalene 31/31 8.0 21 11 OU4-MU-M13-100B 3.1 
Acenaphthene 31/31 6.7 31 13 OU4-MU-M 13-1 OOB 5.6 
Acenaphthylene 31/31 9.1 55 20 OU4-MU-M 13-1 OOB 8.9 
Anthracene 31/31 22 136 43 OU4-MU-M13-100B 23 
Benzo(a)anthracene 31/31 8.7 61 19 OU4-MU-M13-100B 12 
Benzo( a)pyrene 31/31 6.5 42 17 OU4-MU-M13-100B 8.1 
Benzo(b)fluoranthene 31/31 16 94 33 OU4-MU-M13-100B 15 
Benzo(e)pyrene 31/31 13 68 27 OU4-MU-M13-100B 10 
Benzo(g,h,i)perylene 31/31 5.5 35 15 OU4-MU-M13-100B 5.8 
Benzo(k)fluoranthene 31/31 4.2 25 10 OU4-MU-M13-100B 4.4 
Biphenyl 31/31 2.3 7.8 3.6 OU4-MU-M12·200B 1.1 
C1-Chrysenes 31/31 9.6 45 19 OU4-MU-M13-100B 7.0 
C 1-Dibenzothiophenes 31/31 0.40 9.6 5.4 OU4-MU-M01-300B 1.9 
C 1-Fluoranthenes/pyrenes 31/31 12 98 33 OU4-MU-M13-100B 17 
C 1-Fluorenes 31/31 13 63 23 OU4-MU-M12-200B-0 7.4 
C 1-Naphthalenes 31/31 13 38 19 OU4-MU-M12-200B-0 5.3 
C 1-Phenanthrenes/anthracenes 31/31 16 69 29 OU4-MU-M13-100B 12 
C2-Chrysenes 31/31 3.6 33 11 OU4-MU-M09-100B 6.2 
C2-0ibenzothiophenes 31/31 6.3 29 14 OU4-MU-M05-100B-0 4.8 
C2-Fluorenes 31/31 7.2 39 17 OU4-MU-M11-100B 6.4 
C2-Naphthalenes 31/31 11 43 17 OU4-MU-M 12-200B-0 5.4 
C2-Phenanthrenes/anth racenes 31/31 17 65 33 OU4-MU-M13-100B 11 
C3-Chrysenes 31/31 0.10 2.5 0.91 OU4-MU-M10-100B 0.59 
C3-0ibenzothiophenes 31/31 2.9 28 10 OU4-MU-M 13-1 OOB 5.1 
C3-Fluorenes 31/31 5.6 41 16 OU4-MU-M13-100B 7.0 
C3-Naphthalenes 31/31 14 84 24 OU4-MU-M 12-200B-0 9.1 
C3-Phenanthrenes/anthracenes 31/31 16 164 55 OU4-MU-M03-100B 36 
C4-Chrysenes 31/31 0.10 3.0 1.0 OU4-MU-M 1 0-1 OOB-O 0.63 
C4-Naphthalenes 31/31 . 4.4 55 13 OU4-MU-M12-200B-0 5.9 
C4-Phenanthrenes/anthracenes 31/31 8.5 52 19 OU4-MU-M01-300B 9.1 
Chrysene 31/31 22 107 40 OU4-MU-M13-100B 17 
Oibenzo(a,h)anthracene 31/31 1.0 7.0 2.9 OU4-MU-M13-100B 1.3 

Coefficient of 
Variation 

0.27 
0.45 
0.44 
0.55 
0.61 
0.49 
0.46 
0.39 
0.38 
0.44 
0.32 
0.38 
0.35 
0.51 
0.32 
0.28 
0.40 
0.55 
0.35 
0.38 
0.32 
0.34 
0.65 
0.49 
0.45 
0.39 
0.66 
0.62 
0.46 
0.47 
0.42 
0.44 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
Oibenzothiophene 31/31 1.5 7.0 2.6 OU4-MU-M12-100B 1.3 
Fluoranthene 31/31 37 312 85 OU4-MU-M13-100B 58 
Fluorene 31/31 7.8 37 14 OU4-MU-M12-100B 6.9 
Indeno(1,2,3-cd)pyrene 31/31 4.3 31 13 OU4-MU-M13-100B 5.6 
Naphthalene 31/31 9.5 42 14 OU4-MU-M 12-200B-O 5.3 
Perylene 31/31 4.6 32 14 OU4-MU-M13-100B 4.6 
Phenanthrene 31/31 19 130 38 OU4-MU-M12-100B 25 
Pyrene 31/31 33 217 65 OU4-MU-M13-100B 39 
PesticideslPCBs (ug/kg) 
1,2,3,4-Tetrachlorobenzene 31/31 0.29 4.5 1.5 OU4-MU-M10-100B-0 0.91 
1,2,4,5-Tetrachlorobenzene 5/31 0.070 1.9 0.68 OU4-MU-M05-100B-0 0.46 
2,4'-000 29/31 0.34 16 2.7 OU4-MU-M1 0-1 OOB-O 3.3 

OU4-MU-M02-200B, 
2,4'-00E 29/31 0.11 4.2 0.86 OU4-MU-M12-200B-0 1.1 
2,4'-00T 30/31 0.33 5.6 2.0 OU4-MU-M10-100B 1.1 
4,4'-000 31/31 0.94 29 5.3 OU4-MU-M08-100B 6.2 
4,4'-ODE 31/31 3.7 30 9.1 OU4-MU-M01-200B 5.5 
4,4'-ODT 31/31 0.11 3.4 1.0 OU4-MU-M08-300B 0.69 

OU4-MU-M09-100B, 
Aldrin 31/31 0.15 3.3 1.1 OU4-MU-M 1 0-300B 0.87 
alpha-BHC 31/31 0.37 2.3 0.94 OU4-MU-M01-300B 0.43 
Alpha-Chlordane 31/31 0.50 15 2.9 OU4-MU-M03-100B 3.0 
beta-BHC 28/31 0.86 25 4.9 OU4-MU-M03-200B 5.0 
Chlorpyrifos 3/31 6.2 11 1.8 OU4-MU-M12-200B-0 1.7 
cis-Nonachlor 31/31 0.71 14 3.1 OU4-MU-M03-100B 2.6 
delta-SHC 4/31 0.11 0.27 0 .059 OU4-MU-M03-100B 0 .045 

OU4-MU-M01-200B, 
Dieldrin 30/31 0.10 1.6 0.83 OU4-MU-M13-100B 0.39 
Endosulfan" 30/31 0.19 4.0 1.2 OU4-MU-M10-300S 0.83 
Endrin 13/31 0.36 4.1 0.92 OU4-MU-M02-200B 1.1 
Igamma-SHC (Lindane) 28/31 0.21 2.7 0.90 OU4-MU-M13-100B 0 .61 

Coefficient of 
Variation 

0.49 
0.69 
0.50 
0.44 
0 .36 
0.34 
0 .66 
0.60 

0.59 
0.68 
1.2 

1.3 
0.52 
1.2 

0.61 
0.68 

0 .80 
0.46 
1.0 
1.0 

0.93 
0.83 
0.77 

0.47 
0.69 
1.2 

0.68 



Parameter 
Gamma-Chlordane 
Heptachlor 
Heptachlor Epoxide 
Hexachlorobenzene 
Mirex 
Oxychlordane 
PCB-101/90 
PCB-105 
PCB-118 
PCB-126 
PCB-128 
PCB-.138/160 
PCB-149/123 

PCB-153/132 

PCB-156 
PCB-167 
PCB-169 
PCB-170/190 
PCB-1B117 
PCB-180 
PCB-187 
PCB-189 
PCB-195/208 
PCB-20 1 1157/173 
PCB-206 
PCB-209 
PCB-28 
PCB-44 

PCB-52 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

of Detection Concentration Concentration Concentration Concentration Deviation 
30/31 0.69 4.4 1.8 OU4-MU-M 1 0-1 OOB-O 0.69 
29/31 0.080 0.84 0.29 OU4-MU-M07-100B 0.20 
24/31 O.OSO 3.3 0.63 OU4-MU-M02-200B 0.70 
31/31 0.20 1.3 0.68 OU4-MU-M03-200B 0.29 
7/31 0.12 1.9 0.31 OU4-MU-M01-300B 0.32 
18131 0.11 1.4 0.34 OU4-MU-M09-100B 0.32 
14/31 3.9 13 5.5 OU4-MU-M05-100B-0 2.2 
31/31 1.5 8.5 3.4 OU4-MU-M03-100B 1.4 
30/31 2.2 11 S.9 OU4-MU-MOS-100B-0 1.8 
30/31 0.020 1.8 0.68 OU4-MU-M05-100B 0.51 
30/31 0.67 4.4 2.S OU4-MU-M07-300B 0.92 
14/31 9.7 44 13 OU4-MU-M03-100B 7.7 
14/31 2.4 21 5.0 OU4-MU-M03-100B 3.7 

OU4-MU-M 11-1 OOB, 
11131 10 24 11 OU4-MU-M13-100B 5.9 

OU4-MU-M02-200B, 
31/31 O.S1 4.0 1.7 OU4-MU-M13-100B 0.78 
30/31 0.28 6.0 1.4 OU4-MU-M03-100B 1.1 
27/31 0.Q10 1.7 0.60 OU4-MU-M06-300B 0.50 
18/31 0.68 18 1.7 OU4-MU-M09-200B 3.1 
24/31 0.55 5.8 2.5 OU4-MU-M01-300B 1.4 
11/31 7.2 18 7.1 OU4-MU-M13-100B 3.1 
11/31 1.2 7.7 3.6 OU4-MU-M 12-200B 2.2 
6/31 0.21 0.93 0.35 OU4-MU-M03-1 OOB 0.13 
13/31 0.080 2.3 0.49 OU4-MU-M11-100B 0.56 
27/31 0.54 3.6 1.5 OU4-MU-M02-200B 0.88 
3/31 0.050 0.32 0.26 OU4-MU-M12-200B 0.067 

31/31 0.15 1.S 0.49 OU4-MU-M01-300B 0.27 
31/31 0.26 4.5 2.4 OU4-MU-MOS-100B-0 0.93 
30/31 1.0 12 3.6 OU4-MU-M01-300B 2.4 

OU4-MU-M01-300B, 
OU4-MU-M 1 0-300B, 

31/31 2.7 13 7.5 OU4-MU-M 13-1 OOB 2.9 

Coefficient of 
Variation 

0.39 
0.69 
1.1 

0.42 
1.0 

0.95 
0.40 
0.41 
0.31 
0.75 
0.37 
0.61 
0.74 

0.S2 

0.45 
0.79 
0.83 
1.8 

0.S7 
0.43 
0.62 
0.37 
1.2 

0.60 
0.25 
0.S6 
0.39 
0.66 

0.38 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
PCB-66 31/31 0.20 6.6 2.0 OU4-MU-M12-200B-D 1.5 
PCB-77 22/31 0.060 1.9 0.52 OU4-MU-M05-300B 0.38 
PCB-8/5 31/31 0.060 5.2 1.9 OU4-MU-M01-200B 1.1 
PCB-81 30/31 0.090 2.6 1.2 OU4-MU-M06-300B 0.79 

OU4-MU-M01-300B, 
OU4-MU-M05-300B, 

Pentachloroanisole 31/31 0.80 2.7 1.7 OU4-MU-M13-100B 0.51 
Pentachlorobenzene 3/31 2.1 3.7 0.82 OU4-MU-M 12-200B-D 0.59 
Trans-Nonachlor 31/31 0.79 3.1 1.7 OU4-MU-M03-100B 0.58 
Inorganics (mg/kg) 
Aluminum 31/31 241 532 359 OU4-MU-M08-300B 91 

OU4-MU-M06-300B, 
Arsenic 31/31 6.8 11 8.7 OU4-MU-M07-100B 1.1 
Cadmium 31/31 1.1 3.0 1.6 OU4-MU-M 1 0-200B 0.37 

OU4-MU-M03-200B, 
Chromium 31/31 1.5 3.9 2.3 OU4-MU-M03-200B-D 0.49 
Copper 31/31 7.1 28 10 OU4-MU-M04-1 OOB 3.9 
Iron 31/31 395 956 623 OU4-MU-M03-200B-D 148 
Lead 31/31 2.4 23 5.3 OU4-MU-M11-200B-D 4.0 
Manaanese 31/31 11 312 25 OU4-MU-M 1 0-200B 53 
Mercury 31/31 0.17 0.48 0.28 OU4-MU-M04-100B 0.065 
Nickel 31/31 1.4 3.5 2.1 OU4-MU-M03-200B 0.63 
Silver 31131 0.030 0.55 0.087 . OU4-MU-M10-2008 0.10 
Zinc 31/31 80 404 110 OU4-MU-M 1 0-2008 57 
Percent Lipids (%) 
Percent lipids 31/31 4.1 16 9.3 OU4-MU-M01-3008 2.5 

Notes: 
- All results are presented in dry weight 
- Duplicate samples are averaged in this table 
- 1/2 the detection limits for non- detects 
- The frequency of detects count a sample and its duplicate as one sample 
- This table includes the following monitoring station samples: 

- OU4-MU-M01-200B and 300B - OU4-MU-M08-100B, 200B, and 300B 
- OU4-MU-M02-200B and 300B - OU4-MU-M09-1008 and 200B 
- OU4-MU-M03-100B and 2008 - OU4-MU-M10-100B, 100B-FD, 200B, and 300B 
- OU4-MU-M04-100B - OU4-MU-M11-100B, 2008, 200B-FD, and 3008 
- OU4-MU-M05-1008, 100B-FD, and 300B - OU4-MU-M12-1008, 2008, and 200B-FD 
- OU4-MU-M06-1008, 200B, 3008, and 300B-FD - OU4-MU-M13-100B and 3008 
- OU4-MU-M07-100B and 300B - OU4-MU-M14-100B and 200B 

- Source data located in the Round 2 Data Package (TtNUS, October 2000) 

Coefficient of 
Variation 

0.72 
0.73 
0.60 
0.66 

0.30 
0.72 
0.35 

0.25 

0.12 
0.23 

0.21 
0.41 
0.24 
0.77 
2.1 
0.23 
0.30 
1.2 

0.52 

0.27 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
Dioxins/Furans (ng/kg) 
1,2,3,4,6,7,8-HPCDD 7/8 20 54 30 OU4-MU-R01-400B 14 
1,2,3,4,6,7,8-HPCDF 5/8 3.4 9.3 8.5 OU4-MU-R01-400B 3.9 
1,2,3,6,7,8-HXCDD 1/8 1.8 1.8 9.0 OU4-MU-R03-300B 4.8 
1,2,3,6,7,8-HXCDF 1/8 0.65 0.65 11 OU4-MU-R03-400B 4.8 
1,2,3,7,8,9-HXCDD 1/8 0.70 0.70 11 OU4-MU-R01-300B 4.8 
1,2,3,7,8-PECDD 1/8 0.90 0.90 11 OU4-MU-R01-300B 4.7 
1,2,3,7,8-PECDF 4/8 1.7 8.5 8.1 OU4-MU-R01-400B 4.9 
2,3,4,6,7,8-HXCDF 1/8 0.90 0.90 10 OU4-MU-R01-400B 4.0 
2,3,4,7,8-PECDF 3/8 0.30 1.5 7.9 OU4-MU-R01-400B 5.9 
2,3,7,8-TCDF 3/8 2.9 6.6 3.2 OU4-MU-R01-400B 1.6 
OCDD 8/8 87 232 156 OU4-MU-R01-400B 52 
OCDF 3/8 15 20 21 OU4-MU-R01-400B 3.9 

OU4-MU-R01-400B, 
TOTAL HPCDD 8/8 24 117 73 OU4-MU-R03-400B 39 
TOTAL HXCDD 3/8 0.70 23 13 OU4-MU-R03-300B 6.7 
TOTAL PECDD 1/8 0.90 0.90 11 OU4-MU-R01-300B 4.7 
TOTAL TCDD 2/8 23 39 9.2 OU4-MU-R01-300B 14 
TOTAL DIOXINS 7/8 117 392 237 OU4-MU-R03-400B 129 
TOTAL FURANS 7/8 10 157 44 OU4-MU-R01-400B 50 
TOTAL HPCDF 5/8 7.0 40 16 OU4-MU-R03-400B 12 
TOTAL HXCDF 2/8 5.9 15 10 OU4-MU-R03-400B 4.5 
TOTAL PECDF 4/8 2.0 20 11 OU4-MU-R04-400B 6.8 
TOTAL TCDF 6/8 3.5 45 14 OU4-MU-R01-400B 15 
Polyaromatic Hydrocarbons (uglkg) 
1,6,7-Trimethylnaphthalene 8/8 3.4 7.3 4.7 OU4-MU-R03-400B 1.4 
1-Methylnaphthalene 8/8 4.6 13 7.5 OU4-MU-R02-400B 2.8 

Coefficient of 
Variation 

0.47 
0.46 
0.54 
0.45 
0.43 
0.42 
0.61 
0.39 
0.75 
0.48 
0.34 
0.19 

0.54 
0.51 
0.42 
1.5 

0.54 
1.1 

0.73 
0.45 
0.63 
1.0 

0.30 
0.37 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
1-Methylphenanthrene 8/8 3.4 16 9.1 OU4-MU-R03-300B 4.2 
2,6-Dimethylnaphthalene 8/8 4.0 6.6 5.1 OU4-MU-R02-400B 0.88 
2-Methylnaphthalene 8/8 6.5 25 12 OU4-MU-R02-400B 6.1 
Acenaphthene 8/8 7.6 14 10 OU4-MU-R03-400B 2.1 
Acenaphthylene 8/8 13 26 18 OU4-MU-R01-300B 4.7 
Anthracene 8/8 25 51 37 OU4-MU-R01-300B 8.9 
Benzo(a)anthracene 8/8 9.7 19 14 OU4-MU-R02-400B 3.4 
Benzo(al~ene 8/8 8.7 20 13 OU4-MU-R01-300B 4.1 
Benzo(b)fluoranthene 8/8 17 39 26 OU4-MU-R01-300B 7.7 
Benzo( e )pyrene 8/8 16 32 22 OU4-MU-R01-300B 5.9 
Benzo(g,h,i)perylene 8/8 8.2 18 13 OU4-MU-R02-400B 3.6 
Benzo(k)fluoranthene 8/8 A .5 12 7.0 OU4-MU-R01-300B 2.6 
Biphenyl 8/8 2.4 4.3 3.6 OU4-MU-R03-400B 0.60 
C1-Chrysenes 8/8 11 26 16 OU4-MU-R01-300B 5.2 
C1 -Dibenzothiophenes 8/8 4.1 12 6.4 OU4-MU-R03-400B 3.2 
C1-Fluoranthenes,'Qyrenes 8/8 22 38 27 OU4-MU-R01-300B 5.2 
C1-Fluorenes 8/8 15 28 19 OU4-MU-R03-400B 4,0· 
C1-Naphthalenes 8/8 11 37 20 OU4-MU-R02-400B 8.8 
C1-Phenanthrenes/anthrace 8/8 22 52 32 OU4-MU-R03-300B 12 
C2-Chrysenes 8/8 7.9 17 10 OU4-MU-R02-400B 2.8 
C2-Dibenzothiophenes 8/8 13 31 19 OU4-MU-R03-300B 5.9 
C2-Fluorenes 8/8 10 58 27 OU4-MU-R03-300B 16 
C2-Naphthalenes 8/8 10 26 18 OU4-MU-R03-400B 5.6 
C2-Phenanthrenes/anthrace 8/8 25 77 45 OU4-MU-R03-300B 17 
C3-Chrysenes 8/8 0.20 1.0 0.39 OU4-MU-R03-300B 0.27 
C3-Dibenzothiophenes 8/8 7.2 23 14 OU4-MU-R03-300B 6.0 
C3-Fluorenes 8/8 25 106 45 OU4-MU-R01-300B 27 

Coefficient of 
Variation 

0.46 
0.17 
0.50 
0.21 
0.26 
0.24 
0.24 
0.33 
0.30 
0.27 
0.28 
0.37 
0.17 
0.32 
0.49 
0.19 
0.21 
0.45 
0.37 
0.28 
0.32 
0.59 
0.31 
0.38 
0.70 
0.44 
0.59 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
C3-Naphthalenes 8/8 21 34 26 OU4-MU-R03-400B 4.5 
C3-Phenanth renes/anth race 8/8 41 120 71 OU4-MU-R01-300B 27 
C4-Chrysenes 8/8 0.50 1.6 1.1 OU4-MU-R02-300B 0.41 
C4-Naphthalenes 8/8 8.9 29 15 OU4-MU-R03-400B 6.7 
C4-Phenanthrenes/anthrace 8/8 18 34 25 OU4-MU-R03-400B 6.2 
Chrysene 8/8 23 41 30 OU4-MU-R02-400B 5.9 
Oibenzo(a,h)anthracene 8/8 1.4 3.7 2.2 OU4-MU-R02-400B 0.79 
Oibenzothiophene 8/8 1.7 4.0 2.3 OU4-MU-R03-400B 0.73 
Fluoranthene 8/8 42 69 53 OU4-MU-R03-400B 9.8 
Fluorene 8/8. 8.7 20 12 OU4-MU-R03-400B 4.2 
Indeno( l j 2,3-cd)pyrene 8/8 6 ~3 15 10 OU4-MU-ROl-300B 3.0 
Naphthalene 8/8 8.8 20 14 OU4-MU-R02-400B 3.5 
Perylene 8/8 6.7 19 12 OU4-MU-R01-300B 4.0 
Phenanthrene 8/8 19 55 28 OU4-MU-R03-400B 11.2 
Pyrene 8/8 32 62 46 OU4-MU-ROl-300B 10.6 
Pesticides/PCBs (ugLkg) 
1,2,3,4-Tetrachlorobenzene 8/8 0.39 4.0 1.1 OU4-MU-R02-400B 1.2 
2,4'-000 8/8 0.41 2.2 1.3 OU4-MU-R04-400B 0.63 
2,4'-00E 7/8 0.33 0.73 0.45 OU4-MU-ROl-400B 0.23 
2,4'-00T 8/8 0.80 2.2 1.4 OU4-MU-R02-400B 0.45 

OU4-MU-ROl-300B, 
4,4'-000 8/8 2.3 3.4 2.9 OU4-MU-ROl-400B 0.45 
4,4'-00E 8/8 4.9 7.9 6.0 OU4-MU-ROl-400B 1.2 
4,4'-00T 8/8 0.17 1.6 0.54 OU4-MU-R03-400B 0.45 
Aldrin 8/8 0.15 0.94 0.63 OU4-MU-R04-300B 0.26 
alpha-BHC 8/8 0.44 0.90 0.71 OU4-MU-R04-400B 0.17 
Alpha-Chlordane 8/8 1.3 3.2 2.1 OU4-MU-ROl-400B 0.72 

Coefficient of 
Variation 

0.17 
0.38 
0.38 
0.44 
0.25 
0.20 
0.36 
0.32 
0.18 
0.34 
0.31 
0.26 
0.34 
0.40 
0.23 

1.1 
0.49 
0.50 
0.32 

0.15 
0.20 
0.83 
0.40 
0.25 
0.35 



Parameter 
beta-BHC 
cis-Nonachlor 
delta-BHC 
Dieldrin 
Endosulfan II 
Endrin 
[gamma-BHC (Lindane) 
Gamma-Chlordane 
Heptachlor 
Heptachlor Epoxide 
Hexachlorobenzene 
Oxychlordane 
PCB-l0l/90 

PCB-105 
PCB-118 
PCB-126 
PCB-128 
PCB-138/160 
PCB-149/123 
PCB-153/132 
PCB-156 

PCB-167 
PCB-169 
PCB-18/17 
PCB-180 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

of Detection Concentration Concentration Concentration Concentration Deviation 
8/8 0.96 11 4.4 OU4-MU-R02-400B 3.3 
8/8 1.1 4.3 2.1 OU4-MU-R04-400B 1.1 
1/8 0.040 0.040 0.039 OU4-MU-R01-300B 0.0058 
8/8 0.44 1.3 0.77 OU4-MU-R01-300B 0.32 
8/8 0.64 1.6 1.1 OU4-MU-R01-400B 0.31 
8/8 0.47 1.5 0.95 OU4-MU-R04-400B 0.37 
8/8 0.75 2.2 1.4 OU4-MU-R04-300B 0.52 
8/8 0.51 2.9 1.9 OU4-MU-ROl-400B 0.72 
5/8 0.48 1.0 0.48 OU4-MU-R03-300B 0.34 
8/8 0.21 1.0 0.55 OU4-MU-R03-400B 0.28 
8/8 0.42 1.5 0.72 OU4-MU-R04-300B 0.34 
1/8 0.71 OJl 0.16 OU4-MU-R03-400B 0.22 
8/8 4.2 8.4 5.7 OU4-MU-ROl-300B 1.8 

OU4-MU-R01-300B. 
8/8 1.4 2.3 1.8 OU4-MU-ROl-400B 0.38 
8/8 2.5 6.0 4.1 OU4-MU-R01-400B 1.2 
8/8 0.040 0.26 0.15 OU4-MU-R04-300B 0.077 
8/8 1.8 3.4 2.8 OU4-MU-R02-400B 0.54 
8/8 9.3 15 12 OU4-MU-R01-400B 1.9 
8/8 2.0 6.1 3.9 OU4-MU-ROl-400B 1.4 
8/8 9.0 15 12 OU4-MU-ROl-400B 2.0 
8/8 1.5 3.5 2.3 OU4-MU-R03-400B 0.64 

OU4-MU-R02-400B. 
8/8 1.0 2.2 1.7 OU4-MU-R04-300B 0.47 
4/8 0.020 0.040 0.14 OU4-MU-ROl-400B 0.12 
1/8 1.1 1.1 0.77 OU4-MU-R03-300B 0.16 
8/8 7.0 12 10 OU4-MU-ROl-300B 1.7 

Coefficient of 
Variation 

0.75 
0.53 
0.15 
0.42 
0.27 
0.39 
0.36 
0.38 
0.72 
0.50 
0.47 
1.4 

0.32 

0.21 
0.29 
0.51 
0.20 
0.17 
0.35 
0.18 
0.27 

0.28 
0.85 
0.21 
0.18 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 



Parameter 
PCB-187 
PCB-189 
PCB-195/208 
PCB-201 /157/173 
PCB-206 ' 
PCB-209 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-8/5 
PCB-81 
Pentachloroan isole 
Trans-Nonachlor 
Inorganics (mg/kg) 
Aluminum 
Arsenic 
Cadmium 

Chromium 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

of Detection Concentration Concentration Concentration Concentration Deviation 
8/8 1.1 3.4 2.2 OU4-MU-R01-400B 0.77 
3/8 0.24 0.88 0.39 OU4-MU-R04-300B 0.26 
8/8 0.12 2.7 0.93 OU4-MU-R02-400B 0.84 
6/8 1.3 2.6 1.4 OU4-MU-R03-300B 0.86 
1/8 0.27 0.27 0.24 OU4-MU-R03-300B 0.033 
8/8 0.14 0.61 0.42 OU4-MU-R03-300B 0.18 
8/8 1.2 3.1 2.4 OU4-MU-R01-300B 0.65 
8/8 0.74 4.7 2.8 OU4-MU-R03-400B 1.3 
8/8 3.7 9.3 7.1 OU4-MU-R01-400B 1.8 
8/8 0.60 1.8 1.0 OU4-MU-R02-400B 0.36 
1/8 0.040 0.040 0.25 OU4-MU-R03-300B 0.090 
8/8 0.74 2.8 1.5 OU4-MU-R02-400B 0.75 
7/8 0.19 0.80 0.45 OU4-MU-R02-400B 0.22 
8/8 1.1 1.9 1.6 OU4-MU-R01-300B 0.23 
7/8 1.2 3.3 1.7 OU4-MU-R01-400B 0.99 

8/8 264 428 342 OU4-MU-R03-400B 57 
8/8 7 11 8.6 OU4-MU-R02-400B 1.4 
8/8 1.2 1.6 1.3 OU4-MU-R01-300B 0.12 

OU4-MU-R02-400B, 
8/8 1.8 2.5 2.3 OU4-MU-R03-400B 0.24 
8/8 7.3 9.2 8.2 OU4-MU-R01-300B 0.60 
8/8 493 940 624 OU4-MU-R02-400B 146 
8/8 2.3 4.6 3.0 OU4-MU-R02-400B 0.74 
8/8 9.8 16 13 OU4-MU-R01-300B 2.0 
8/8 0.21 0.41 0.28 OU4-MU-R02-400B 0.065 
8/8 1.6 2.2 2.0 OU4-MU-R01-400B 0.19 

Coefficient of 
Variation 

0.36 
0.66 
0.91 
0.61 
0.14 
0.43 
0.27 
0.46 
0.25 
0.37 
0.37 
0.51 
0.50 
0.14 
0.60 

0.17 
0.16 
0.09 

0.10 
0.073 
0.23 
0.24 
0.16 
0.23 
0.10 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of· Detection Concentration Concentration Concentration Concentration Deviation 
Silver 8/8 0.050 0.080 0.060 OU4-MU-R01-300B 0.011 
Zinc 8/8 84 105 96 OU4-MU-R03-300B 6.6 
Percent L~ids(%) 
Percent Lipids 8/8 7.0 8.9 7.8 OU4-MU-R02-400B 0.64 

Notes: 
- An results are presented in dry weight 
- Duplicate samples are averaged in this table 
- 1/2 the detection limits for non- detects 
- The frequency of detects count a sample and its duplicate as one sample 
- This table includes the following reference station samples: 

- OU4-MU-(R01 through R04)-(300B and 400B) 
- Source data located in the Round 2 Data Package (TtNUS, October 2000) 

Coefficient of 
Variation 

0.18 
0.069 

0.083 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
Dioxins/Furans (ng/kg) 
2,3,4,6,7,8-HXCDF 2/6 2.0 16 8.8 OU4-LJ-M 12-1008 4.7 
2,3,7,8-TCDD 1/6 1.8 1.8 1.7 OU4-LJ-M11-1008-D 0.16 
OCDD 3/6 5.4 9.1 12 OU4-LJ-M1 0-1 008 5.7 
OCDF 1(6 6.1 6.1 15 OU4-LJ-M 10-1008 4.9 
TOTAL HXCDD 2/6 5.0 8.2 8.0 OU4-LJ-M 10-1008 1.7 
TOTAL TCDD 2/6 1.8 2.1 1.8 OU4-LJ-M 12-1 008 0.23 
TOTAL DIOXINS 3/6 7.6 21 15 OU4-LJ-M1 0-1 008 4.5 
TOTAL FURANS 3/6 1.1 20 14 OU4-LJ-M1 0-1 008 6.4 
Polyaromatic Hydrocarbons (u ;JIkg) 
1,6,7-Trimethylnaphthalene 14/14 0.50 1.9 1.0 OU4-LJ-M01 -1008-D 0.29 
1-Methylnaphthalene 14/14 2.0 22 5.4 OU4-LJ-M01-1008 5.1 
1-Methylphenanthrene 14/14 1.1 5.6 ·1.7 OU4-LJ-M01-1008-D 0.81 
2,6"Dimethylnaphthalene 14/14 0.47 10 1.5 OU4-LJ-M01-1008-D 1.3 
2-Methylnaphthalene 14/14 2.6 12 5.6 OU4-LJ-M01-1008-D 2.3 
Acenaphthene 14/14 1.1 4.6 2.4 OU4-LJ-M01-1008-D 1.0 
Acenaphthylene 14/14 0.20 7.7 1.3 OU4-LJ-M01-1008-D 1.9 
Anthracene 14/14 0.77 14 3.1 OU4-LJ-M13-1008 3.5 
8enzo(a)anthracene 14/14 1.5 18 5.6 OU4-LJ-M13-1008 5.3 
8enzo(a)pyrene 14/14 2.4 41 14 OU4-LJ-M13-1008 12 
8enzol/llfluoranthene 14/14 2.5 34 12 OU4-LJ-M 13-1008 9.1 
8enzo( e) pyrene 14/14 3.7 19 8.5 OU4-LJ-M01-1008-D 4.6 
8enzo(g ,h, i)perylene 14/14 3.7 17 7.7 OU4-LJ-M01-1008-D 4.2 
8enzo(k)fluoranthene 14/14 1.0 12 4.6 OU4-LJ-M 12-1008 3.2 
8iphenyl 14/14 0.72 3.6 1.8 OU4-LJ-M01-1008-D 0.59 
C1-ChJYsenes 14/14 0.10 24 4.3 OU4-LJ-M01-1008-D 4.9 
C1-DibenzothioJJhenes 14/14 0.12 1.9 1.2 OU4-LJ-M01-1008-D 0.46 
C1-Dibenzothiophenes 14/14 0.12 1.9 1.2 OU4-LJ-M12-1008 0.46 

Coefficient of 
Variation 

0.53 
0.10 
0.48 
0.32 
0.22 
0.13 
0.30 
0.45 

0.28 
0.93 
0.47 
0.91 
0.41 
0.41 
1.4 
1.1 

0.95 
0.84 
0.77 
0.53 
0.54 
0.70 
0.33 
1.1 

0.38 
0.38 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
C1-Fluoranthenes/pyrenes 14/14 4.3 39 11 OU4-LJ-M01-1008-0 8.5 
C1-Fluorenes 14/14 35 9.8 5.9 OU4-LJ-M01-1008-0 1.7 
C1-Naphthalenes 14/14 4.6 34 11 OU4-LJ-M01-1008-0 7.2 
C1-Phenanthrenes/anthracenes 14/14 2.0 20 7.6 OU4-LJ-M01-1008-0 4.8 
C2-Chrysenes 14/14 0.10 6.2 1.9 OU4-LJ-M02-1 008 2.1 

OU4-LJ-M 11-1008, 
C2-0ibenzothiophenes 14/14 0.10 2.7 1.2 OU4-LJ-M 13-1008 0.77 
C2-Fluorenes 14/14 0.10 8.1 1.9 OU4-LJ-MO 1-1008-0 2.0 
C2-Naphthalenes 14/14 2.2 20 7.8 OU4-LJ-M01-1008 3.9 
C2-Phenanthrenes/anthracenes 14/14 2.1 17 6.0 OU4-LJ-M01-1008-0 3.3 
C3-Chrysenes 14/14 0.10 0.90 0.35 OU4-LJ-M 12-1008 0.23 
C3-0ibenzothiophenes 14/14 0.010 2.5 0.49 OU4-LJ-M01-1008-0 0.55 
C3-Fluorenes 14/14 0.10 7.8 3.3 OU4-LJ-M01-1008-0 2.8 
C3-Naphthalenes 14/14 1.5 14 5.1 OU4-LJ-M01-1008-0 2.7 
C3-Phenanthrenes/anthracenes 14114 0.40 13 5.6 OU4-LJ-M01 -1008-0 · 3.5 
C4-Chrysenes 14/14 0.020 1.4 0.26 OU4-LJ-M01-1008 0.24 
C4-Naphthalenes 14/14 0.020 4.2 0.46 OU4-LJ-M08-1008 1.1 
C4-Phenanthrenes/anthracenes 14/14 0.020 2.2 0.52 OU4-LJ-M01-1008-0 0.56 
Chrysene 14/14 5.3 37 13 OU4-LJ-M13-1008 9.5 

OU4-LJ-M01-1008, 
Oibenzo(a,h)anthracene 14/14 0.20 1.2 0.68 OU4-LJ-M13-1008 0.31 
Oibenzothiophene 14/14 0.44 1.4 0.77 OU4-LJ-M12-1008 0.26 
Fluoranthene 14/14 8.0 111 27 OU4-LJ-M13-1008 28 
Fluorene 14/14 1.1 9.2 3.9 OU4-LJ-M01-1008-0 1.7 
Indeno(1,2,3-cd)pyrene 14/14 1.7 18 7.5 OU4-LJ-M 13-1008 4.8 
Naphthalene 14/14 4.7 24 13 OU4-LJ-M01-1008-0 4.1 

OU4-LJ-M12-1008, 
Perylene 14/14 3.1 12 6.8 OU4-LJ-M 13-1008 2.7 

Coefficient of 
Variation 

0.77 
0.29 
0.66 
0.64 
1.1 

0.62 
1.1 

0.50 
0.55 
0.67 
1.1 

0.84 
0.53 
0.63 
0.93 
2.3 
1.1 

0.74 

0.46 
0.34 
1.0 

0.44 
0.64 
0.32 

0.40 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
Phenanthrene 14/14 4.0 23 10 OU4-LJ-M01-100B-0 5.8 
Pyrene 14/14 7.0 76 23 OU4-LJ-M 13-1 OOB 19 
Pesticides/PCBs (uglkg) 
1,2,3,4-Tetrachlorobenzene 14/14 0.070 12 4.5 OU4-LJ-M02-100B 3.7 
2,4'-000 9/14 0.0010 2.3 0.80 OU4-LJ-M02-100B 0.78 
2,4'-00E 7/14 0.15 1.9 0.45 OU4-LJ-M11-100B 0.43 
2,4'-00T 8/14 0.1.3 0.79 0.25 OU4-LJ-M14-100B 0.19 
4,4'-000 9/14 0.19 0.63 0.26 OU4-LJ-M08-100B 0.16 
4,4'-00E 14/14 0.79 7.4 2.7 OU4-LJ-M14-100B 1.6 
4,4'-00T 12/14 1.5 7.6 2.8 OU4-LJ-M02-100B 2.1 
Aldrin 4/14 0.17 0.29 0.21 OU4-LJ-M 11-1 OOB-O 0.039 
alpha-BHC 10/14 0.080 0.56 0.22 OU4-LJ-M11-100B 0.12 
beta-BHC 4/14 0.060 0.14 0.12 OU4-LJ-M01-100B 0.024 
cis-Nonachlor 7/14 0.020 0.22 0.11 OU4-LJ-M14-100B 0.056 
delta-BHC 1/14 0.22 0.22 0.088 OU4-LJ-M04-100B 0.039 
Oieldrin 14/14 1.4 3.8 2.2 OU4-LJ-M11-100B-0 0.66 
Endosulfan II 3/14 0.24 1.8 0.28 OU4-LJ-M04-100B 0.44 
Endrin 1/14 1.8 1.8 0.50 OU4-LJ-M04-100B 0.38 

Igamma-BHC (Lindane) 14/14 0.33 1.5 0.86 OU4-LJ-M11-100B 0.29 
Gamma-Chlordane 5/14 0.16 0.30 0.18 OU4-LJ-M13-100B 0.048 
Heptachlor 1/14 11 11 1.0 OU4-LJ-M08-100B 2.9 

OU4-LJ-M 13-1 OOB, 
Hexachlorobenzene 13/14 0.080 0.49 0.29 OU4-LJ-M 14-1 OOB 0.11 
Mirex 7/14 0.13 1.2 0.40 OU4-LJ-M02-100B 0.27 

OU4-LJ-M03-100B, 
Oxychlordane 14/14 0.38 1.7 1.0 OU4-LJ-M14-100B 0.45 
PCB-101/90 10/14 0.25 3.2 1.0 OU4-LJ-M03-100B 0.76 
PCB-105 14/14 - 0.22 1.6 0.78 OU4-LJ-M14-100B 0.41 

Coefficient of 
Variation 

0.58 
0.82 

0.82 
0.98 
0.96 
0.77 
0.62 
0.59 
0.75 
0.19 
0.54 
0.20 
0.50 
0.44 
0.29 
1.5 

0.75 
0.34 
0.27 
2.9 

0.39 
0.68 

0.46 
0.78 
0.52 



Parameter 
PCB-118 
PCB-126 
PCB-128 
PCB-138/160 
PCB-149/123 
PCB-156 
PCB-167 
PCB-169 
PCB-18/17 
PCB-180 
PCB-187 
PCB-1B9 
PCB-195/20B 

PCB-201/157/173 
PCB-206 
PCB-209 
PCB-2B 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-8/5 
PCB-Bl 
Pentachloroanisole 

Pentachlorobenzene 
T rans-Nonachlor 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

of Detection Concentration Concentration Concentration Concentration Deviation 
14/14 0.98 7.9 3.4 OU4-LJ-M 14-1 OOB 1.8 
14/14 0.17 5.1 0.90 . OU4-LJ-M 11-1 OOB-O 0.73 
14/14 0.20 1.3 0.64 OU4-LJ-M14-100B 0.29 
14/14 1.4 10 4.9 OU4-LJ-M14-100B 2.5 
12/14 0.060 4.9 0.77 OU4-LJ-M03-100B 1.2 
6/14 0.16 1.0 0.50 OU4-LJ-M 12-1 OOB 0.20 
11/14 0.10 0.69 0.39 OU4-LJ-Mll-l00B 0.18 
9/14 0.090 5.1 0.50 OU4-LJ-Mll-l00B-0 0.71 
12/14 0.25 1.7 0.85 OU4-LJ-M04-100B 0.50 
14/14 0.52 9.1 2.9 OU4-LJ-M03-100B 2.6 
14/14 0.65 6.0 2.4 OU4-LJ-M 14-1 OOB 1.7 
2/14 O.OBO 0.14 0.48 OU4-LJ-Mll-l00B 0.16 
11/14 0.12 2.2 0.45 OU4-LJ-M10-100B 0.54 

OU4-LJ-M03-100B, 
6/14 0.21 1.2 0.55 OU4-LJ-M04-100B 0.33 
12/14 O.OBO 5.4 0.60 OU4-LJ-M 10-1 OOB 1.4 
6/14 O.OBO 0.65 0.46 OU4-LJ-Ml0-100B 0.21 
9/14 O.lB 3.0 0.83 OU4-LJ-MOB-l00B 0.73 
7/14 0.10 0.20 0.23 OU4-LJ-M05-100B 0.10 
10/14 0.25 2.0 0.75 OU4-LJ-M07 -1 OOB 0.48 
14/14 0.26 2.2 0.73 OU4-LJ-MOB-l00B 0.51 
5/14 0.21 2.0 0.55 OU4-LJ-M 11-1 OOB-O 0.25 
5/14 0.11 1.7 0.77 OU4-LJ-M04-100B 0.37 
13/14 0.46 4.7 1.1 OU4-LJ-Ml1-100B-0 0.57 
14/14 0.24 0.69 0.40 OU4-LJ-M 14-1 OOB 0.12 

OU4-LJ-M13-100B, 
12/14 0.060 0.68 0.33 OU4-LJ-M 14-1 OOB 0.22 
8/14 0.030 2.0 0.45 OU4-LJ-M 11-1 OOB 0.60 

Coefficient of 
Variation 

0.53 
0.81 
0.45 
0.51 
1.6 

0.40 
0.47 
1.4 

0.59 
0.92 
0.70 
0.34 
1.2 

0.61 
2.3 
0.45 
0.B7 
0.43 
0.65 
0.70 
0.46 
O.4B 
0.52 
0.31 

0.66 
1.3 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
Inorganlcs (mg/kg) 
Aluminum 14114 3.B 14 6.7 OU4-LJ-M04-1008 2.9 
Arsenic 14/14 13 25 1B OU4-LJ-MOB-1008-0 3.9 
Cadmium 14/14 0.030 0.22 0.063 OU4-LJ-M14-1008 0.050 
Copper 14/14 · 22 77 51 OU4-LJ-M11-1008 15 
Iron 14/14 7.9 25 13 OU4-LJ-M04-1008 4.5 
Lead 11/14 0.11 11 0.B7 OU4-LJ-M01-1008-0 2.B 
Manganese 14/14 2.5 7.B 3.9 OU4-LJ-M 12-1008 1.6 
Mercury 14/14 0.50 B.2 1.2 OU4-LJ-M02-1008 2.0 
Nickel 7/14 0.51 1.1 0.45 OU4-LJ-M 11-1 008-D 0.25 

OU4-LJ-MOB-1008, 
Silver 14/14 0.13 0.35 0.25 OU4-LJ-MOB-1008-0 0.059 
Zinc 14/14 73 137 104 OU4-LJ-M01-1008 16 
Percent Lipids (%) 
Percent Lipids 14/14 1.3 2.B 1.B OU4-LJ-M14-1008 0.43 

Notes: 
- All results are presented in dry weight 
- Duplicate samples are averaged in this table 
- 112 the detection limits for non- detects 
- The frequency of detects count a sample and its duplicate as one sample 
- This table includes the following monitoring station samples: 

- OU4-LJ-(M01 through M14)-1008 - OU4-LJ-MOB-1008-FO 
- OU4-LJ-M01-1 008-FD - OU4-LJ-M 11-1 008-FO 

- Source data located in the Round 2 Data Package (TtNUS, October 2000) 

Coefficient of 
Variation 

0.43 
0.22 
0.79 
0.29 
0.35 
3.2 

0.41 
1.7 

0.55 

0.24 
0.16 

0.24 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
Di.oxins/Furans (ng/kg) 
1,2,3,4,7,8-HXCDD 1/4 29 29 17 OU4-LJ-R01-100B 10 
1,2,3,4,7,8-HXCDF . 1/4 28 28 17 OU4-LJ-R01-100B 9.7 
1,2,3,6,7,8-HXCDD 1/4 28 28 17 OU4-LJ-R01-100B 9.4 
1,2,3,7,8,9-HXCDD 1/4 24 24 16 OU4-LJ-R01-100B 8.1 
2,3,4,6,7,8-HXCDF 1/4 20 20 15 OU4-LJ-R01-100B 7.0 
2,3,7,8-TCDD 3/4 0.20 5.7 1.9 OU4-LJ-R01-100B 2.6 
OCDD 1/4 80 80 30 OU4-LJ-R01-100B 34 
OCDF 1/4 74 74 38 OU4-LJ-R01-100B 27 
TOTAL HXCDD 2/4 9.0 81 27 OU4-LJ-R01-100B 36 
TOTAL TCDD 3/4 0.20 5.7 1.9 OU4-LJ-R01-100B 2.6 
Total Dioxins 3/4 0.20 223 63 OU4-LJ-R01-100B 107 
Total Furans 3/4 1.3 261 77 OU4-LJ-R01-100B 124 
Polyaromatic Hydrocarbons (u J/kg) 
1,6,7 -Trimethylnaphthalene 4/4 1.0 3.3 1.9 OU4-LJ-R01-100B 1.0 
1-Methylnaphthalene 4/4 3.4 8.9 5.2 OU4-LJ-R04-100B 2.5 
1-Methylphenanthrene 4/4 0.80 3.0 1.8 OU4-LJ-R03-100B 1.1 
2,6-Dimethylnaphthalene 4/4 1.3 3.9 2.2 OU4-LJ-R04-100B 1.2 
2-Methylnaphthalene 4/4 3.7 10 6.1 OU4-LJ-R04-100B 2.9 
Acenaphthene 4/4 1.6 2.4 2.0 OU4-LJ-R01-100B 0.37 

OU4-LJ-R03-100B, 
Acenaphthylene 4/4 0.30 1.0 0.65 OU4-LJ-R04-100B 0.40 
Anthracene 4/4 0.80 2.4 1.4 OU4-LJ-R03-100B 0.71 
Benzo(a)anthracene 4/4 1.2 6.2 3.9 OU4-LJ-R02-100B 2.3 
Benzo(a)pyrene 4/4 2.3 16 9.1 OU4-LJ-R03-100B 6.4 
Benzo(b)fluoranthene 4/4 2.8 14 8.6 OU4-LJ-R03-100B 5.5 
Benzo{e)pyrene 4/4 0.10 12 5.7 OU4-LJ-R03-100B 4.8 
Benzo(g,h ,i)perylene 4/4 1.2 9.6 5.1 OU4-LJ-R03-100B 3.6 

Coefficient of 
Variation 

0.58 
0.57 
0.56 
0.51 
0.47 
1.3 
1.1 

0.70 
1.3 
1.3 
1.7 
1.6 

0.53 
0.49 
0.62 
0.57 
0.48 
0.19 

0.62 
0.51 
0.59 
0.70 
0.64 
0.84 
0.70 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
Benzo(k)fluoranthene 4/4 1.2 5.2 3.2 OU4-LJ-R02-100B 1.9 
Biphenyl 4/4 1.6 6;3 3.3 OU4-LJ-R04-100B 2.2 
C1-Chrysenes 4/4 1.6 10 5.8 OU4-LJ-R03-100B 3.6 
C1-Dibenzothiophenes 4/4 0.90 4.1 2.3 OU4-LJ-R01-100B 1.4 
C1-Fluoranthenes/pyrenes 4/4 3.1 15 9.4 OU4-LJ-R02-100B 5.0 
C1-Fluorenes 4/4 6.9 12 9.0 OU4-LJ-R03-100B 2.1 
C1-Naphthalenes 4/4 7.1 19 11 OU4-LJ-R04-100B 5.4 
C1-Phenanthrenes/anthracenes 4/4 4.5 22 12 OU4-LJ-R01-100B 7.4 
C2-Chrysenes 4/4 1.0 5.2 2.2 OU4-LJ-R03-100B 2.0 
C2-Dibenzothiophenes 4/4 1.0 6.3 3.0 OU4-LJ-R01-100B 2.3 
C2-Fluorenes 4/4 2.3 18 10 OU4-LJ-R03-100B 7.9 
C2-Naphthalenes 4/4 6.9 13 10 OU4-LJ-R04-100B 2.8 
C2-Phenanthrenes/anthracenes 4/4 3.2 25 12 OU4-LJ-R01-100B 9.4 
C3-Chrysenes 4/4 0.20 0.60 0.43 OU4-LJ-R03-100B 0.17 
C3-Dibenzothiophenes 4/4 0.90 4.4 2.2 OU4-LJ-R01-100B 1.6 
C3-Fluorenes 4/4 1.2 12 5.6 OU4-LJ-R01-100B 5.0 
C3-Naphthalenes 4/4 3.2 12 7.7 OU4-LJ-R01-100B 4.3 
C3-Phenanthrenes/anthracenes 4/4 3.0 25 12 OU4-LJ-R01-100B 9.3 
C4-Chrysenes 4/4 0.040 0.70 0.34 OU4-LJ-R04-100B 0.28 
C4-Naphthalenes 4/4 0.10 5.7 2.8 OU4-LJ-R01-100B 2.4 
C4-Phenanthrenes/anthracenes 4/4 0.10 5.8 2.9 OU4-LJ-R01-100B 3.0 
Chrysene 4/4 3.3 16 9.3 OU4-LJ-R02-100B 5.1 
Dibenzo(a,h)anthracene 4/4 0.40 1.3 0.68 OU4-LJ-R03-100B 0.42 
Dibenzothiophene 4/4 0.50 1.0 0.75 OU4-LJ-R03-100B 0.24 
Fluoranthene 4/4 9.5 33 19 OU4-LJ-R02-100B 10 
Fluorene 4/4 2.9 4.4 3.8 OU4-LJ-R03-100B 0.63 
Indeno(1,2,3-cd)pvrene 4/4 1.5 8.8 5.0 o U4-LJ-R03-1 OOB 3.5 
Naphthalene 4/4 10 25 15 OU4-LJ-R04-100B 6.9 

Coefficient of 
Variation 

0.60 
0.68 
0.63 
0.63 
0.53 
0.23 
0.48 
0.64 
0.90 
0.77 
0.79 
0.29 
0.78 
0.40 
0.72 
0.89 
0.55 
0.77 
0.85 
0.86 
1.0 

0.54 
0.62 
0.32 
0.54 
0.17 
0.71 
0.45 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
Perylene 4/4 2.5 26 11 OU4-LJ-R03-100B 11 
Phenanthrene 4/4 6.1 9.2 7.7 OU4-LJ-R03-100B 1.5 
Pyrene 4/4 7.8 31 18 OU4-LJ-R02-100B 10 
Pesticides/PCBs (ug/kg) 
1,2,3,4-Tetrachlorobenzene 4/4 0.16 14 8.1 OU4-LJ-R02-100B 6.2 
1,2,4,5-Tetrachlorobenzene 2/4 2.2 2.3 1.3 OU4-LJ-R03-100B 1.1 

OU4-LJ-R01-100B, 
2,4'-DDD 2/4 1.4 1.4 0.76 OU4-LJ-R02-100B 0.74 
2,4'-DDE 3/4 0.30 0.39 0.30 OU4-LJ-R01-100B 0.10 
2,4'-DDT 3/4 0.21 0.39 0.29 OU4-LJ-R01-100B 0.12 

. 4,4'-000 2/4 0.11 0.19 0.15 OU4-LJ-R02-100B 0.033 
4,4'-ODE 4/4 2.0 3.4 3.0 OU4-LJ-R02-100B 0.66 
4,4'-DDT 1/4 1.6 1.6 0.57 OU4-LJ-R01-100B 0.69 
Aldrin 2/4 0.29 0.39 0.27 OU4-LJ-R02-100B 0.094 
alpha-BHC 4/4 0.28 1.0 0.54 OU4-LJ-R02-100B . 0.34 
Alpha-Chlordane 2/4 3.2 3.4 1.7 OU4-LJ-R04-100B 1.8 
beta-BHC 1/4 0.28 0.28 0.16 OU4-LJ-R02-100B 0.07.8 
cis-Nonachlor 2/4 0.13 0.14 0.13 OU4-LJ-R01-100B 0.0048 
delta-BHC 3/4 0.21 0.86 0.37 OU4-LJ-R03-100B 0.34 
Dieldrin 4/4 0.73 3.2 2.2 OU4-LJ-R01-100B 1.1 
Igamma-BHC (Lindane) 2/4 0.82 0.98 0.78 OU4-LJ-R01-100B 0.18 
Gamma-Chlordane 1/4 0.30 0.30 0.19 OU4-LJ-R01-100B 0.073 
Hexach lorobenzene 3/4 0.34 0.52 0.37 OU4-LJ-R04-100B 0.14 
Mirex 2/4 0.050 0.44 0.30 OU4-LJ-R01-100B 0.17 
O~chlordane 4/4 0.62 1.3 1.1 OU4-LJ-R01-100B 0.31 
PCB-101/90 3/4 0.67 2.9 1.6 OU4-LJ-R04-100B 1.2 
PCB-105 4/4 0.20 1.2 0.84 OU4-LJ-R03-100B 0.45 
PCB-118 4/4 0.90 4.6 2.7 OU4-LJ-R02-100B 2.0 

Coefficient of 
Variation 

1.0 
0.19 
0.56 

0.76 
0.82 

0.97 
0.32 
0.41 
0.22 
0.22 
1.2 

0.35 
0.63 
1.1 

0.47 
0.036 
0.94 
0.52 
0.23 
0.38 
0.38 
0.57 
0.29 
0.76 
0.54 
0.73 



Parameter 
PCB-126 
PCB-128 

PCB-138/160 
PCB-149/123 
PCB-167 
PCB-169 
PCB-18/17 
PCB-180 
PCB-187 
PCB-195/208 
PCB-201 /157/173 
PCB-206 

PCB-209 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-8/5 
PCB-81 
Pentachloroanisole 
Pentachlorobenzene 
Trans-Nonachlor 
Inorganics (mg/kg) 

Aluminum 
Arsenic 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

of Detection Concentration Concentration Concentration Concentration Deviation 
4/4 0.38 1.3 0.67 OU4-LJ-R02-100B 0.43 
4/4 0.17 0.79 0.54 OU4-LJ-R02-100B 0.27 

OU4-LJ-R02-100B, 
4/4 1.6 4.8 3.9 . OU4-LJ-R03-100B 1.6 
4/4 0.24 0.78 0.51 OU4-LJ-R02-100B 0.27 
3/4 0.20 0.42 0.38 OU4-LJ-R01-100B 0.15 
2/4 0.080 0.12 0.33 OU4-LJ-R02-100B 0.26 
2/4 0.62 0.81 1.1 OU4-LJ-R01-100B 0.41 
2/4 1.8 3.0 1.5 OU4-LJ-R02-100B 1.2 
2/4 2.1 2.3 1.3 OU4-LJ-R02-100B 1.0 
2/4 0.16 0.19 0.31 OU4-LJ-R02-100B 0.16 
2/4 0.12 0.15 0.27 OU4-LJ-R01-100B 0.16 
2/4 0.13 0.19 0.31 OU4-LJ-R01-100B 0.18 

OU4-LJ-R01-100B, 
2/4 0.24 0.24 0.42 OU4-LJ-R02-100B 0.21 
2/4 0.64 0.95 0.61 OU4-LJ-R02-100B 0.25 
3/4 0.31 1.5 0.78 OU4-LJ-R03-100B 0.58 
3/4 0.79 3.8 1.9 OU4-LJ-R03-100B 1.6 
3/4 0.17 0.77 0.53 OU4-LJ-R01-100B 0.26 
3/4 0.25 1.7 0.94 OU4-LJ-R04-100B 0.59 
3/4 0;23 1.2 0.59 OU4-LJ-R02-100B 0.43 
4/4 0.29 0.46 0.37 OU4-LJ-R01-100B 0.088 
2/4 0.51 ·0.53 0.71 OU4-LJ-R02-100B 0.22 
3/4 0.23 0.37 0.26 OU4-LJ-R02-100B 0.12 

OU4-LJ-R02-100B, 
4/4 3.7 8.8 6.9 OU4-LJ-R03-100B 2.4 
4/4 14 18 16 OU4-LJ-R03-100B 1.7 

Coefficient of 
Variation 

0.65 
0.50 

0.40 
0.54 
0.38 
0.80 
0.38 
0.83 
0.74 
0.51 
0.58 
0.57 

0.49 
0.41 
0.73 
0.84 
0.48 
0.63 
0.73 
0.24 
0.31 
0.48 

0.35 
0.11 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
Cadmium 4/4 0.030 0.070 0.040 OU4-LJ-R01-100B 0.020 
Copper 4/4 46 75 54 OU4-LJ-R04-100B 14 
Iron 4/4 5.9 15 10 OU4-LJ-R02-100B 4.0 
Lead 2/4 0.16 0.64 0.22 OU4-LJ-R02-100B 0.29 
Manganese 4/4 2.6 7.4 4.9 OU4-LJ-R02-100B 2.1 
Mercury 4/4 0.69 1.1 0.95 OU4-LJ-R01-100B 0.18 
Nickel 2/4 0.56 0.69 0.44 OU4-LJ-R02-100B 0.22 
Silver 4/4 0.17 0.47 0.30 OU4-LJ-R04-100B 0.12 
Zinc 4/4 93 129 107 OU4-LJ-R02-100B 16 
Percent Lipids (Ok) 

- OU4-LJ-R01-100B, 
Percent Lipids 4/4 1.8 2.2 2.1 OU4-LJ-R03-100B 0.19 

Notes: 
- All results are presented in dry weight 
- Duplicate samples are averaged in this table . 
- 112 the detection limits for non-detects 
- The frequency of detects count a sample and its duplicate as one sample 
- This table includes the following reference station samples: . 

- OU4-LJ-(R01 through R04)-100B 
- Source data located in the Round 2 Data Package (TtNUS, October 2000) 

Coefficient of 
Variation 

0.50 
0.27 
0.39 
1.3 

0.43 
0.19 
0.50 
0.41 
0.15 

0.091 



Average Reference 

Average .Refer.en~~ Station I., Station' . 'MOl 

pJ' 
1.8 

II 
*~. 

9. 

14.' 
10 

~ 
T,..ENE 

,S 

:ENES 

C=S 

~ 

Ie 

TABLE A.2-1 

AVERAGE NORMALIZED SEDIMENT CONCENTRATIONS AT MONITORING STATIONS FOR ROUND 2 
BASELINE INTERIM OFFSHORE MONITORING REPORT 

PORTSMOUTH NAVAL SHIPYARD, KITIERY, MAINE 
PAGE 1 OF 3 

Monitoring Stalion"1 

M02 M03 M04 MOS M06 M01 MOB 

0.3 
0.6 

1.9 6. 10. -.. -. - -
249. 

10 . - -194. 

40 -
l Ot 

31. -. -15: 

39jL .1lI ~ 132. 

MO. Ml0 Mll .. 
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~! 

JlliU ---6, 27 

-- 1.6 

i~"-- iD _H - 1.8 
10.B 

10 . • 16 . -
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123 .• -

M12 M13 

. U 

~ 
2B5 . 
21:~ .9 

-20 . 

2: 

~. 2,9 .' ..urH _ 

M14 

1.0 

-25 

I 

I 
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I 
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I 
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I 
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I 
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MO!1i'oring Sta.ion'" 

Average Reference 

s~~~::~e R. r.rence Station 
P.r ....... r I MD. M02 M03 M04 MOS MOS M07 

~ ).00 1.00 
OPPER ).00 134 • - • 1.00 
ON 

"II 
1.400, 

II ~ )661 

lL - '.00000 IDOl 
1.00054 ',00056 104: 

O. 1.0000' • O . ).00000 1001 
0.0006: 1.00308 O. 0.0011 165 

Footnotes: 
Shaded values indicate concentrations tha' are rIVe times grealer than concentrations allhe relerence stations for olOxins and metals; two times greater 'Of semlvolatiles; to limes greater for pesticidealPCBs. 
Metel concentralions are normalized by dlviOOg the parameter concentration by the aluminum concentration. 
Normalized concentrations were determined by dividing sediment concentration by percent TOe. 
Parameters where all samples were non·delects are designaled with a '1J". 
1 . Concentrations In this lable are average concentraHons at each monitoring station . One-half of the method detection li mit was used 10 calcu'at~ the average for non-detected dala. 

M08 

-
MD. M.O Ml1 M12 M13 M" 

0.00 000 
0.00: "4 • -.n • -'.3' 07'36, 

= I.OQ 0.0 13 t1 
1.0000 -1.00168 -1.00001 



Average 
Range of Reference 

Relerence Sialion Sialion 
Parameter Concentration Concentration 
Dioxins (ng/kg) 
l ,2,3,4,6,7,8·HPCDD 2.8 5.7 3.9 
l,2.3.4.6.7.S·HPCDF 0.8 1.5 1.1 
1.23.4,7,8,9·HPCDF 1.5 1.7 1.6 U 
l ,2.3.4,7,8·HXCDD 1.5 1.7 1.6 U 
l ,2,3,4,7,8·HXCDF 1.5 1.7 1.6 U 
1.2.3,6,7,8·HXCDD 0.7 1.5 1.1 
l ,2.3,6,7,8·HXCDF 0.8 1.7 1.4 
1.2.3,7,8,9·HXCDD 1.2 1.6 1.4 
l,2.3,7,8,9·HXCDF 1.5 1.7 1.6 U 
.1.2,3.7,8·PECDD 1.2 1.6 1.4 
1.2,3.7,8·PECDF 0.8 1.5 10 
2,3.4,6,7,8·HXCDF 0.7 1.6 1.3 
2.3.4,7,8·PECDF 0.1 1.6 1.0 
2,3.7,8·TCDD 0.1 0.3 0.3 U 
23.7,8·TCDF 0.3 0.7 0.4 
OCDD , 13.7 25.9 20.0 
OCDF 2.2 3.2 2.7 
TOTAL DIOXINS 17.1 46.6 31.0 
TOTAL FURANS 1.3 13.2 5.7 
TOTAL HPCDD 3.5 12.4 9.5 
TOTAL HPCDF 1.3 3.2 2.1 
TOTAL HXCDD 1.0 30 1.7 
TOTAL HXCDF 0.9 1.5 1.3 
TOTAL PECDD 1.2 1.6 1.4 
TOTAL PECDF 0.4 2.1 1.3 

. TOTAL TCDD 0.3 2.6 1.2 
TOTAL TCDF 0.3 4.2 1.9 
Seml·Volallie Organics ug/kg) 
1.6,7· TRIMETHYLNAPHTHALENE 0.5 09 0.6 
1 ·METHYLNAPHTHALENE 0.7 1.2 1.0 
l·METHYLPHENANTHRENE 0.8 2.1 1.2 
2,6·DIMETHYLNAPHTHALENE 0.6 0.7 0.7 
2·METHYLNAPHTHALENE 1.1 2.0 1.5 
ACENAPHTHENE 1.1 1.5 1.3 
ACENAPHTHYLENE 1.6 3.2 2.4 
ANTHRACENE 3.1 6.1 4.7 
BENZO A ANTHRACENE 1.2 2.1 1.8 
BENZO A PYRENE 1.1 2.1 1.6 
BENZO B FLUORANTHENE 2.1 4.4 3.4 
BENZO E PYRENE 1.9 3.8 2.9 
BENZO G,H.I PERYLENE 1.0 2.0 1.6 
BENZO K FLUORANTHENE 0.6 1.3 0.9 
BIPHENYL 0.4 0.5 0.5 
C l·CHRYSENES 1.4 3.0 2.1 
Cl·DIBENZOTHIOPHENES 0.5 1.6 0.8 
Cl·FLUORANTHENES/PYRENES 2.7 4.3 3.6 
Cl·FLUORENES 21 3.4 2.5 
Cl·NAPHTHALENES 1.8 3.1 2.5 
Cl·PHENANTHRENES/ANTHRACENES 2.9 6.9 4.2 
C2·CHRYSENES 1.1 1.5 1.3 
C2·DIBENZOTHIOPHENES 1.6 3.6 2.5 
C2·FLUORENES 1.7 6.9 3.5 

MOl 

0.51. 
0.62 
0.75 
0.61 
1.00 
1.07 
2.08 
3.73 
1.82 
1.40 
3.03 
2.56 
1.46 
0.70 
0.35 
1.94 
0.63 
3.15 
2.28 
1.62 
3.09 
1.11 
1.62 
1.81 
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Monllorlng Slallon") 

M02 M03 M04 MOS M06 M07 MOe 

1.7 U 6.5 
1.3 1.6 
1.7 U 1.6 
1.7 U 2.2 U 
1.7 U 2.2 U 
1.7 U 1.1 
1.7 U 2.2 U 
1.7U 0.6 
1.7U 2.2 U 
1.7 U 0.5 
1.7 U 1.8 
0.9 2.2 U 
1.0 1.0 
0.3 U 0.3 
0.3 -8.9 33.8 
3.3 U 3.7 

24.6 47.9 
4.3 16.3 
4.3 11 .2 
1.4 2.5 
1.3 1.1 
0.3 1.5 
1.0 0.5 
0.4 2.2 
1.6 1.6 
0.9 ~ 

0.42 0.51 0.43 0.41 0.45 0.37 0.68 
0.80 0.92 0.62 0.62 0.75 0.54 0.99 
0.74 0.61 0.63 0.54 0.67 0.47 0.85 
0.58 0.55 '0.48 0.42 0.54 0.45 0.78 
1.32 1.37 1.03 0.91 1.10 0.86 1.57 
1.18 1.30 0.85 0.98 1.50 1.09 1.83 
1.91 2.04 2.09 1.63 1.78 1.76 2.93 
3.91 4.41 4.28 3.04 3.65 3.37 5.79 
1.83 1.76 1.81 1.13 1.93 1.19 2.41 
1.63 1.66 2.04 0.95 1.93 1.03 2.54 
3.02 3.84 3.85 2.12 . 3.83 2.24 4.64 
2.57 2.99 3.28 2.04 3.06 2.06 3.88 
1.52 1.84 2.13 1.04 169 1.21 2.59 
1.14 0.94 1.36 0.76 1.18 0.87 1.66 
0.36 0.43 0.30 0.27 0.43 0.25 0.44 
1.80 2.03 2.24 1.14 1.95 1.42 2.68 
0.54 0.60 0.43 0.47 0.62 0.52 0.65 
3.26 3.35 3.49 2.30 3.33 1.99 4.42 
2.30 3.37 1.89 1.89 3.21 1.89 3.07 
2.12 2.28 1.65 1.53 1.85 1.39 2.55 
2.67 3.09 2.70 2.22 2.91 2.15 3.64 
1.14 1.40 0.81 0.67 1.25 1.10 1.15 
175 1.46 1.30 1.48 1.52 1.12 1.54 
1.53 1.86 1.67 1.37 1.75 1.57 2.27 

M09 Ml0 Mll 

4.1 3.6 3.3 
1.1 1.0 1.0 
1.5 U 1.7 U 1.4 U 
1.5 U 1.1 1.1 
1.5 U 1.1 1.4 U 
0.8 1.7 U 1.0 
1.5 U 1.7 U 1.4 U 
0.8 1.3 1.4 U 
1.5 U 1.7 U 1.4 U 
1.5 U 1.1 1.4 U 
1.1 0.6 1.1 
1.5 U 1.7U 1.4 U 
0.9 0.9 1.1 2 
0.3 U 0.3 U 0.2 
~ 1.1 --21 .8 18.0 19.9 

3.0 U 3.0 1.9 
39.0 66.2 27.9 
10.7 9.8 7.4 
10.0 17.3 7.3 

1.2 3.7 1.5 
2.2 5.0 1.0 
1.5 U 1.5 1.1 
1.5 U 1.1 1.4 U 
2.7 3.0 1.8 
3.4 1.0 0.2 

~ 2.7 4.4 

0.38 0.41 0.67 
0.65 0.73 0.92 
0.90 0.65 0.92 
0.48 0.55 0.64 
1.08 1.22 1.37 
1.27 1.00 1.17 
2.11 1.61 1.75 
4.90 3.39 3.64 
2.49 1.42 1.52 
2.28 1.24 1.33 
4.12 2.71 2.94 
3.28 2.27 2.40 
2.03 1.23 1.26 
1.28 0.95 0.75 
0.27 0.32 0.51 
2.22 1.69 1.80 
0.55 0.49 0.74 
4.01 2.40 3.02 
2.25 2.31 2.55 
1.73 1.94 2.29 
3.58 2.35 3.46 - 0.68 1.06 
1.37 1.26 1.73 
1.51 1.30 3.22 

M12 M13 

2.8 
0.6 
1.7 U 
1.3 U 
1.7 U 
1.4 U 
1.7 U 
1.5 U 
1.7 U 
0.9 
0.8 
1.3 U 
1.0 
0.3 U 
0.4 

17.9 
3.9 U 

28.8 
16.1 
4.5 
1.4 
22 .U 
2.6 
0.9 
0.7 
1.4 
0.9 

0.59 0.57 
1.16 1.05 
1.60 1.52 
0.69 0.70 
1.63 1.51 
~ 201 

2.82 3.89 
8.61 9.06 -- -3.05 2.92 

. 532 6.32 
379 4.68 
2.23 2.39 
1.46 1.69 
0.61 0.54 
2.78 3.17 
0.69 0.72 
6.08 6.45 
3.75 2.52 
2.79 2.57 
5.17 5.13 
150 1.76 
1.33 1.62 
1.88 1.91 

M14 

0.52 
1.07 
0.87 
0.66 
1.63 
1.38 
2.32 
4.34 
221 
2.53 
3.54 
3.02 
1.76 
0.96 
0.53 
2.35 
0.52 
3.90 
2.69 
2.69 
2.99 
1.51 
1.86 
1.60 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Station 

TABLEA,2-2 

AVERAGE NORMALIZED ORGANIC AND NON-NORMALIZED INORGANIC 
MUSSEL CONCENTRATIONS AT MONITORING STATIONS FOR ROUND 2 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 2 OF 3 

Monitoring 

!Parameter MOl M02 ~ 13 M04 MOS 16 M07 M08 M09 Ml0 Mll M12 M13 M14 
HALENES 2: 2.5 ·2.3 .30 .82 ,15_ A9 .4.: .12 .24 .59 1.87 312 .24 

HRI 3.6 1.2 5. 4.10. 3. .;8 2.8C 2.89 3.0.6 4.25 3. 2.86 4.76 421 4.8' 3.66 
;3-CHRYSE:NES 0.0 D...a 0.9 _ II 0.6 _!!!II 0..0.6 0.05 .0.7 ~ ~ 0.0.8 0.6 0.5 

I 1.2 1,0 04 .l6 .26 1.9: .18 1.86 .14 1.98 1.55.26 '3 14 
C3-1 3.3 1.3 5. 1.0.2 .5C 2.0.9 1.23 .lD .46 1.40. 0..88 1.46 2.33 .81 .95 2.79 
C3-IIAPH' NES 3. 1.8 3. 1.80. 2.11 3.12 1.98 1.88 2.42 1.68 2.73 1.75 2.0.3 3.44 4.50. 3.48 1.48 
;3-1 'HEN, 6.2.3 9.. '.84 4.96 9.74 ~.69 1.6C 3.07 6.13 6.43 8.91 4.96 5.09 5.4 6.8: '.03 

C4-I:HR' EN D. 1.2 0..0.8 16 0..12 D. 0..0.4 0..10. 0..0.9 0..05 0..0.8 18 0.15 0.15 0.16 
C4-IIAPH""HA NES 1.3 3.5 2.0. 1.9' 1. .68 1.16 1.14 .25 1.0.1 .76 .0.9 1.9C .53 2.37 1.86 .8, 

2. 4. 3. 09 2.15 1.55 1.34 .89 .62 2.26 2.2: .58 225 1.95 25' 2.46 
CHfiYSEN 2.9 4.3 38 3.54 4. 4.46 4.0.6 3.03. 4.92 _.:LOZ 5.72 4.48 . 3.3~ ~~ 646 6.96 4.1J!l 

=NZO(A.H)ANTHRACENE 0..2 0..3 1.26 13 0..37 0..37 1.16 0..31 0..19 1.46 0..38 1.24 '.24 0.46 1.45 1.34 

INAPHTHALENE! 1.6 .9 1.99.4; 1.86 .26 ,.62 0.98 .26.25 .96 2.74 .28 .28 

1,4-TETRACHLOROBENZENE 0..0.6 0..25 1.13 1.12 09 ~ D. 0.13 0.26 0..15 1.21 0..13 ~ ).08 0 0.10 
1,5-TETRACHLOR08ENZENE 0..10. 0..37 0..20. 0..0.2 0, 0..05 09 0..0.9 D.m 06 0..0.4 04 0.8 ).0.9 0.09 16 

'DDC 0.08 .25 .28 0.08 0.19 0 0.14 __ 0.28 ~ '.30 .19 
, DRE_ 0.05 0.06 06.m _ ~ 0.04 0.01 0.09 0.06 0.05 06 0.05 04 008 -.u 0.02 08 

:N[ OSULFAN)) 0.10 O. 0.15 0.13 0,10 0.07 .08 0.08 0.20 13 O. 1.2, 09 16 0.10 18 
:ND_~_ 0.08 1.18 1.12 .12 1.2C 0.20 0.03 0.')2 0.0.3 0..02 0..0.8 14 '.23 D. 16 

LINDANE) 0..14 0..22 .18 0..1 0.8 0..10. 0..0.6 0.5 0..12 D. D. 0.6 19 D. 0..10. 
D .. 28 0..24 .15 14 0.12 0..15 .2: 18 1.28 0..23 .28 1.25 18 0.16 1.22 

IHEPTACHLOR 0..0.1 1.12 06 0.2 0.2 0.0.4 0..04 0..0.2 0..0.7 0..05 0..01 0.4 ).0.3 ).0.3 0..0.2 
IHEPTACHI OR EPOXIDE 0.0.4 0..12 1.1' ~ 0..10. 0..0.1 0..0.3 0..0.4 0..0.7 0..07 0.9 0.3 0.1 0..0.3 0.4 
IHEXACHLOR08ENZENE .07 13 09 II 06 0.12 0.04 06 0.12 0..06 08 09 0..04 

~IM~'IR~E;~~~ __________ -+_~01.'.~D2~D~.10~3+-__ ~0~2~ ~~~~92~,._D~' .. 0~3~ __ D~' .. QRr3~_~D!D2~+-_D~).D~3~~D~) .. D~4~~~~ __ D~, .. D~21.~~D2-r~~)D~2~~)~.D4~ __ ~DI .. ~D2~~~D~3~ 
OX' CHI O.RDANE 0.0.1 05 0.2 0.1 ..wD -.u 0.02 0.0.3 0..0.3 _ ..wI!I..w&II ).0.1 0.2 0.0.1 01 

:8-11 190 0..53 1.0.9 '3 0:34 1.52 0..86 0..42 1.51 0..56.3, 0..51 1.5C .20 '.76 0.65 
:B-11 .18 .30 0.23 13 ).4; ~ 0.38 .36 .3, 0..30 _ ~ I.4C 1.36 .30 0.30. 1.24 
;8-1 0.0.3 0.4 0.3 0.2 0.3 0..04 0..0.4 0.3 0..0.4 D.m 0..0.3 0.4 ).0.4 0.3 1.0.3 0.4 
:8-1 0.35 .74 1.53 1.32 ).62 0..15 1.61 1.65 0..62 1.7C ).89 ).69 1.59 1.5, 
:8-126 01 __ -.J!.Ii.I 0.0, __ ..will _ _ _ _ (OJ ~ 1.0.1 0.3 

~:8~-112~8~ ____________ +-~DI~.3l;2~~'~.4'-r __ ~I.~36~~~D~8~~,.2~2_~i.M~_+-~I.~19Tr_~DI .. ~19-r~D~.2~4-r-*~Tr~~7r~~~~~I.2~5+-~).4fr-2-r~'.~31-+~~2~6-r~'.4~C~ '" :8-1381160 1.20. 1.76 .50. 1.58 1.19 .0.7 1.96 1.20. 1.73 2.3,98 1.57 1.61 
:8-1491123 .7C 1.5' .19 1.48 1.44 .34 '.36 1.85 75 0.70 0.6' 
:8-153113, .14 1.83 .5' 0..54 1.7' .24 0.66 18 1.64 2.24 .79 78 1.75 

IPC:8-156 0. .34 .30. 1.12 1.25 0..21 0..20. 0..13 19 '.14 1.22 0..16 13 1.2, 1.26 19 1.2: 



Range of R~;:~~;e 
I Reference Station Station 

Parameter M 
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Monitoring Station" ) 

M02 103 M04 M05 M06 M07 M08 M09 M10 
PCB· 167 19 1.24 .18 17 .10 1.1: 

~_ol_ 
0.07 

PCB-169 ).00 ).03 • -liD ..uJ -lli;J - --PCB· ' 0/19C 05 .09 15 ~ 
PCB·18/r 08 • 12 • . 15 ... -l'l -- ~ 
PCB·180 1.92 • .51 1.25 0.4' 1.53 ).62 .76 0.51 
PCB·187 19 • lA' 28 .28 - 1.56 .29 1.55 
PCB·189 03 • 0.05 O. ),03 04 04 03 0.05 
PCB· 1951208 05 • 16 0.03 03 04 03 0.04 
PCB·2011157/173 ).03 • 0.30 0.18 0. 18 . IC 0.10 
PCB-206 ).m 0.03 0.03 ).04 U 04 03 0.04. 
PCB·209 04 ).08 0.05 0.05 as ).04 05 04 0.06 

;S·28 1.21 ).35 0.30 014 ).31 ).25 19 .3C OA 3 
;S·44 '.54 0.36 0.25 1.34 1.23 1.3' 0.60 
;S·52 ).64 • .16 ).92 

~ 
1.85 1.52 1.53 

;9 ~'iJ ;S·66 • J..14 . 12 . 11 ).2 1.1: 
;S·77 . 04 - \J. 04 ..wJ --;S·8/5 15 • 1 . 2~ 019 O. - 15 0.16 

CB·61 04 . ).07 0.06 ImE!lI ..nI ~ ~ ~ ~ I!J ~ 
PENTACHL LE 17 1.23 0.21 018 0.16 1.16 O. 0.19 0.24 
PENTACHL '.20 ),09 0.10 04 
rRANi3~HL:JR 17 '.25 0.21 O. IS 0.16 1.2 ' 
Inorganlcs (mglkg) 
ALUMINUM 282 • 408 34, 331 346 276 4' 30 473 
ARSENIC '8. IA 8.6 9. 1.5 9.5 9.2 9.0 9. 8A 
CADM IUM 1.3· .5 .5 .6 1.9 .5 . 6 
CHROMIUM 2.2 • 2.5 2.3 2.2 IA 2.5 2.4 2. 
COPPER 6.8 6. ' .6 1.6 _1JI'l 6. '.9 9. 
IRON 506 .• 624 .• 629 34 651 696 542 76: 
LEAC 2.3 3.6 3. 4.2 4.8 -.u -D 3.6 3.8 4' 
MANGANESE 11 .6 13.9 .. 8 !.6 14.8 13. 16. :.6 14. 
MERCURY 0.2 • 1.4 1.3 ).3 0.3 1.5 IA 0.3 0.3 O. 
NICKEL 1.9 • 2.0 2. .5 1.8 3A 32 2. 1. 1.8 2A 
SILVER 1. 1 • ).0 - 0.1 O. 
ZINC 9' A • 98.5 96 9; 85 04 15~ 96 93 96 9 ' 

Foolnoles: 
Shaded values indicate concentrations that are two times greater than concentrations al the reference stations for all parameters except for dioxins which are three times greater. 
Normalized concentrations were detennined by dividing tissue concentration by percent lipid. Metals were not normalized. 
Parameters where all samples were non·detects are deSignated with a "U", 
1 ~ Concentrations in this table are average ~oncentrations at each monitOring station, One-half of the method detection limit was used to calculate the average for non-detected data, 

_050 U 0. 22 
0.Q3 0.04 

03 0.0: 
14 0.01 

_0.03 U 0.0: 
09 0.0: 

).36 0.2: 
)A3 OA: 
06 ' .02 -!.I'!Jj 0.25 
as 1.06 
16 0.15 -lnJ ~ 
19 0.18 
06 U 0.07 
19 O. 

.399 382 
9.2 9. 
1.7 2 . 
:.4 .3 
).6 9.5 

677 

~ 
3.7 

l H I 
1.3 

3 . .. 105 

Mll Ml: M13 M14 
0.25 15 
am 1.02 
O. 0.05 U 1.05 

~ 08 
22 15 

OA - 1.35 
0.06 02 
0.13 0 . 1~ 03 
0.29 O. 16 
0.03 0.0, ).03 
0.06 0.05 as 0.03 
0.37 .24 14 0.23 
0.51 0.56 1.22 0.31 
0.13 1.01 1.79 
0.09 ~ 06 
0.04 O . 03 
0.15 0.28 
0.05 0.04 04 
0.16 0.20 
0.08 0. 12 03 
0.19 0.16 19 0.29 

259 ..llI 334 .379 
'2 .3 

1.5 1. .3 
1.8 2. !A 

6.4 8. 9 2 .3 
430. 552 
~ :.9 

' .8 19. 
0.2 

18 
1.0 01 

107 02 



Paramaler 
010.ln9 InQ/kal 

1.2. 1.6. ' .8·1 OF 
:,3,4, r.8,9·1 OF 

OF 

B·T' 

• FUR'NS 
.HI 
.HI 
.H 
.H 

rAL P! 
rAL P! 
rAL I< 

OF 
I organlc'lug/k91 

1
1~~~~~~~ALENE 

'NTHRENE 
I 

THENE 

,AN' :ENE 
ENE 
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Monilorlng S'a'ion'" 
Range of Average 

Reference Stalion Reference Station 

· 
· 
· 

!.6 
!.4 

• 1.6 

'.0 

16. 

MOl M02 MOJ MO. MOS MOB MOT' MOB 

,.3 1.6 
3.6 
3.6 
1.6 

3.6 

O. 
O. 

MOt 

1.6 
3.8 
3.6 
1.6 
1.6 

1.6 

Ml0 

0.3 U 
4.5 
4.5 
4.5 
4.5 
1.5 

0.5 

4. 
0 .. 
0.: 

0.' 
0.9 
O. 
4.8 
3.2 

Mll 

2.6 
5. 

5. 

4. 
.4 U 

M12 

4 . 

4. 
4. 
4.6 
4.6 

4.6 
4.6 
0.: 
9. 
O. 
O. 

.Q, -"'-

9. 

M13 MU 

O. 101. 29.: 10.6 5. 6.9 
0.6 • 116.6 -36. 10.5 1.0 5. 

6 .3 1.6 o. !.8 U 4.6 U 
,.5 1.6 4.5 U 0.4 U 
,.5 i.6 3 .6 1.6 1.3 5. 
,. 5 

;.5 

O. 

, 
· 

1.6 
3.6 
1.6 

1.6 

1.6 
1.6 

.4 18 

0.5 
1.5 
0.9 

5. U 
LI 

1.5 1.9 O. 0.5 0.' 0.' O. 1.6 0.6 0.8 0.6 0.6 O. 
'.9 !.6 4. ' .6 .2 2. 2. 3.0 .9 0.' 

.• 1.9 1.0 1.6 0.6 0.6 1.0 .3 0.· 
2. 1.5 1.6 1.6 O. 0.9 0.' 0.6 0.' 
5. i.O 2.' 2.5 !.9 - O. 

· 0.6 1.6 I.' O. _ O. o. 
O. 1.9 IS 0.6 O. 
O. • 1.4 1.6 1.4 O . 

. 3 6.B !.B 4.B 5.B O. 
1.6 . 6.' 6. ' . 2.' • .• 5. O. 

5.3 ~ 1.5 . 3.5 1.9 ' .6 
, I LENE • .• 4.6 _ 1.6 1.2 .6 
IFL 2. 2.1.5 !.6 !.O _ .JL4. 

EN 1.8 3. 1.9 1.4 1.6 0.6 0.6 
HR' SENES ,9. ..; 0-' 

'HIOPHENES '.5 1.9 0.1 1.6 I.' 0.4 

ORI ,5 
!·NAPHTI LENES 

CH 
IOPHENES 

.. NAP> NES 

.4 

1.0 0., 
1.0 1.6 
1.0 2.6 

~ 

'.6 
1.2 -O. 
.3 

4. 
4.' 
0.2 
O. 
O. 0 .' 

0.: 

O. 
O. 
O. 

.5 
0.: 

O. 
O. 
0.2 

6. 

1.5 O. 

2. 
0.0 
1.6 
0.0 

!.5 

1.0 

1.8 

O. 

0-, 
O. 
0.4 

O. 

4. 
O. 
O. 

'.5 
!.5 

0.0 
0.2 

5.: -O. 

3.' 
5. 
O. 
0., 
3.1 
!.B 

6.6 
0.3 
O. 
0.6 

O. 
0 .. 

0-' 



Range of Average 
Referenca Stallon ---.... "~ ,.tor 

'SENE . 8 
4Z( (A. 
m HIOPHENE 

;.3 
RE I.' 

,3-CO)PYRENE , .. 
_ENE ". 

LEI 1.4 
ANTHRENE 3. 4. 
~E 4. 15. 

LM 'AH 
IHN PAH 

.PAH 
i i ; (ua/ko) 

TETRACHL O. 1.9' 
-TETRACHL 0.15 1.68 

DO .05 1.36 
DE 0.09 -J.09 

005 -DE 
D.1D -IN 

A-B~ 

ORDANE 
A-BH' O. 
ORP' RIFOS O. U 

,HLOR 
rA·BHC 1.04 O. O. 
ORIN 1,4' 
OS LFAN II 

JRIN O. U 
. (UND I NE) O. 

IGAMMA-C ORDANE 

;HLOR EPOXIDE EL~R 

IPC 101190 
PC 105 
IPC 
!PC 18 

126 -128 
1381160 0.89 
149/12, ),,1' O. 

3/1 .53 
56 .25 

.09 
'.04 

~1190 ' 30 .J.L 
.30 

1.15 
. 16 
.25 

1208 1.0: 0.3 
1/1: 1.06 0.3 

0,06 0.: U 
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Monitoring Station'" 

M02 MOl M04 MOS 1106 MO MOl 
8 . 5. 5.1 4.6 L8 -"" 2 
O. - D .• O. 
0.8 1.8 0.4 D .• O. 
·.9 8.' 5. 

1.9 0.1 

I . ~- , '1. 1.0 I. 
'.6 5. 1.6 6. 

I .• 4. kg ~ 
1.6 

1.4 I.. .. 
3: 21.9 30.6 

;.9 36.6 26. 28.3 1.4 22 16. 
83. 69.8 48.1 58.9 1.5 35. 

6. 2.3 5. ..M. 
O. J.5 '.3 - .. - U 0.0_ 
O. 
O. U D. 

0.1 U -.5 1.9 - -. n - -IJ. 

U 1.8 

0-' D. 1.1 1.0 
D., .2 
D .. 

O . .. 
0.: U O. U 1.2 
0.6 0.6 0:2 
O. 
0, D. 
D. D. 
D.: D. - JIll -O. 

O. I.' 
1.6 

• 
1.6 -1.4 
2. 2.9 

O. 1.5 O. 
2. D. 

O. D. 
1l,3_ 
O. 

.J.L ~ 

== 
- M -D. O. 

O. ~ 0.3 U D. 
O. O. o. U o. 

• 
M09 MIO MIl Mit 

. 1. 5 . 
D. 0 

1.3 O. 02 
8. 8. - ... 
1.9 3. - 0.6 
5.8 6.5 3.5 .. _3.3 

• 
.2. .. '6 .. .8 . '.5 
1.6 

28. 30.5 
54. 1.4 

12 1.2 ..QJl. 
I.' , .. O. 
0.5 0.3 J.4 - - 0.3 
D. _II - [1J 

~ 
D. 
o. _fJ - _iii - [1J - - -D. O. O. 
D. O. 0, 

O. 
U O. D.' 
U 6. 

o. 
D. -fJ - iIII 1.1 

U .. 1.4 D. 
u D. 

O. 0, 
O. D. 
O. O. 
o. - O. 
O. D.' 

1,4 -1.0 - - -1.5 - IlJ 
1.4 

~ 
1.4 -'.2 1.6 

0,4 D. 
I. 1.2 ~ 
0.2 D. - 0 

0 .3 II - O. 
' .5 0, .. * D . -

~2~. -..0 O. 0 
D. o. 0 .. 

0.0 D., O. 0 .. 



Range ot Average 
Reference Station Reference Station ... , MI 

1.19 1.29 
1.15 .38 

1.94 
26 

o. 1.27 U 
0 148 
o. - .28 

:H["ORClAtJiSOli' 0 018 
o. 0.35 
O. 0.12 

cslmo/kol 
UM 8. 

'Nl 13 cg 
~IL 

SMiiJM 
'EI 46 

I -4.9 
:URY 09 O. 

O. 3.4 O. ... 0 0 0.3 
9: l .O 107 136.5 

Footnoles: 
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Monitoring Station'l) 

12 MO: ~04 M05 M07 MOB 
O. --" - -- O. 

U o . 
, U - .,U 
. u - ~ 

O. o. -if? 
O. ~ o. 

16 - 5. 
2, ~ 15 24. 

o. 
1.3 1.2 O. 

44 - 16 
O. 0: 

1.2 !.8 2.8 3. - 0.5 0.6 0.5 0.6 
O. O. 0.4 
1.2 O. 0.4 

107 2.6 124. 1( 3.0 i.' 

Shaded values indicate concentrations that are two times greater than collcentralions at the reference stations for all parameters except for dioxins which are three limes grealer. 
Normalized concenlralions were determined by dividing tissue concentration bV percenllipid. Melals were nol normalized. 
Parameters where all samples were non·detects are designated with a -U~ . 

1 • Concenlralions In this lable are average concentrations al each monitoring station. One-half of th e method detection limit was used to calculate the average for non·detected data. 

M09 MID MIl M12 3 M14 
n: n: 0 
o. 0.' 1.4 O. 

0, 
O. 

o. 0 .. - o. - 15 -1.3 
OT 0 ,,- 0 
o. - - 1.0 -;0 

4 S l .9 70 
20.8 l .8 16.5 
fiT - -o. 1.3 

61 
14. 14 .6 

1.0 
60 7.8 8. 

1.9 O. 
38 ~ 0 0 

1.3 0 O. 
~ --io'-'; 112.0 90.8 
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I coeffid~nt of I 
Vanatlon 

Dioxins/Furans (ng/kg) 
1,2,3,4,6,7,B-HPCDD 1.09 

1,2,3,4,6,7,B-HPCDF 1.10 

1,2,3,4,7,B,9-HPCDF 1.43 

1,2,3,4,7,B-HXCDD 0.72 

1,2,3,4,7,B-HXCDF 1.31 

1,2,3,6,7,B-HXCDD 1.04 

1,2,3,6,7,B-HXCDF 1.53 

1,2,3,7,B,9-HXCDD 1.26 

1,2,3,7,B,9-HXCDF 0.5B 

1,2,3,7,B-PECDD 0.33 

1,2,3,7,B-PECDF 1.30 

2,3,4,6,7,B-HXCDF 1.53 

2,3,4,7,B-PECDF 1.54 

2,3,7,B-TCDD 0.34 

2,3,7 ,B-TCDF 0.B4 

OCDD 1.23 

OCDF 1.09 

TOTAL HPCDD 1.11 

TOTAL HXCDD 1.30 

TOTAL PECDD 0.33 

TOTAL TCDD 1.14 

TOTAL DIOXINS 1.19 

TOTAL FURANS 1.05 

TOTAL HPCDF 1.02 

TOTAL HXCDF 1.22 

TOTAL PECDF 1.51 

TOTAL TCDF 2.11 

Average Coefficient of Variation 1.12 

Minimum Coefficient of Variation 0.33 

Maximum Coefficient of Variation 2.11 

Semi-Volatile Organics (ug/kg) 

1,6,7-Trimethylnaphthalene 1.5 

1-Meth~naphthalene 
1.3 

1-Methylphenanthrene 1.3 

2,6-Dimethylnaphthalene 2.1 

2-Methylnaphthalene 1.2 

Acenaphthene 3.1 

Acenaphthylene 0.B2 

Anthracene 1.1 

Benzo(a)anthracene 0.97 

Benzo(alP~ene 
O.BB 

Benzo(b )fluoranthene 0.B5 

Benzo( e )pyrene 0.B4 

Benzo(g,h,i)perylene 0.B7 

Benzo(k)fluoranthene 0.B4 

BiQhenyl 
.. 2.0 
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Coefficient of 
Parameter Variation 
C1-Chrysenes 0.90 
C 1-0ibenzothiophenes 1.0 
C 1-Fluoranthenes/pyrenes 0.98 
C1 -Fluorenes 1.7 
C 1-Naphthalenes 1.3 
C 1-Phenanthrenes/anthracenes 1.2 
C2-Chrysenes 0.90 
C2-0ibenzothiophenes 0.69 
C2-Fluorenes 1.0 
C2-Naphthalenes 1.5 
C2-Phenanthrenes/anthracenes 0.95 
C3-Chrysenes 0.66 
C3-0ibenzothiophenes 0.68 
C3-Fluorenes 0.91 
C3-Naphthalenes 1.2 
C3-Phenanthrenes/anthracenes 0.87 
C4-Chrysenes 2.3 
C4-Naphthalenes 0.91 
C4-Phenanthrenes/anthracenes 1.2 
Chrysene 0.87 
Oibenzo(a,h)anthracene 0.93 
Oibenzothiophene 1.8 
Fluoranthene 1.1 
Fluorene 2.7 
Indeno(1,2,3-cd)pyrene 0.92 
Naphthalene 1.3 
Perylene 0.69 
Phenanthrene 1.6 
Pyrene 0.94 
Average Coefficient of Variation 1.21 
Minimum Coefficient of Variation 0.66 
Maximum Coefficient of Variation 3.10 . 

Pesticides (ug/kg) 
1,2,3,4-Tetrachlorobenzene 0.99 
1,2,4,5-Tetrachlorobenzene 0.82 
2,4'-000 1.7 
2,4'-00E 1.3 
2,4'-00T 2.5 
4,4'-000 2.1 
4,4'-00E 2.8 
4,4'-00T 2.8 
Aldrin 2.2 
alpha-SHC 0.81 
Alpha-Chlordane 2.4 
beta-SHC 0.90 
ChlolJ>Yrifos 0.98 
cis-Nonachlor 1.1 
delta-SHC 1.1 
Dieldrin 3.7 
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Coefficient of 
Parameter Variation 
Endosulfan II 0.78 
Endrin 1.1 
gamma-SHC (Lindane) 0.62 
Gamma-Chlordane 3.3 
Heptachlor 1.9 
Heptachlor Epoxide 0.91 
Hexachlorobenzene 2.5 
Mirex 1.4 
Oxychlordane 1.4 
Pentachloroanisole 0.79 
Pentachlorobenzene 0.91 
T rans-Nonachlor 2.2 
Average Coefficient of Variation 1.64 
Minimum Coefficient of Variation 0.62 
Maximum Coefficient of Variation 3.75 

PCBs (ug/kg) 
PCB-101/90 1.6 
PCS-105 .1.0 
PCB-118 0.87 
PCS-126 3.0 
PCS-128 0.84 
PCS-138/160 1.8 
PCB-149/123 1.9 
PCS-153/132 1.8 
PCB-156 1.1 
PCB-167 0.87 
PCS-169 1.8 
PCS-170/190 1.1 
PCS-18/17 1.5 
PCB-180 1.6 
PCS-187 1.5 
PCB-189 0.65 
PCS-195/208 1.0 
PCS-201/157/173 0.88 
PCS-206 1.3 
PCB-209 1.6 
PCB-28 0.98 
PCS-44 0.87 
PCS-52 1.0 
PCS-66 1.2 
PCB-77 1.6 
PCB-8/5 1.2 
PCB-81 2.3 
Aver1!Re Coefficient of Variation 1.37 
Minimum Coefficient of Variation 0.65 
Maximum Coefficient of Variation 2.96 
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Inorganics (mg/kg) 
Aluminum 
Arsenic 
Cadmium 
Chromium 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Silver 
Zinc 
Average Coefficient of Variation 
Minimum Coefficient of Variation 
Maximum Coefficient of Variation 

% 

Notes: 

I Coel".C;~nt 01 I 
Variation 

0.13 
0.27 
0.56 
0.29 
1.8 

0.31 
0.82 
0.39 
1.3 

0.86 
1.0 
1.1 

0.74 
0.13 
1.78 

0.48 

- Source data located in the Round 2 data package (TtNUS. October 2000). 



ATTACHMENT A.2-1 
DATA OUALITY REVIEW (DOR) 

ROUND 2 

Various data quality control measures were implemented during the field investigation performed 
for Portsmouth Naval Shipyard (PNS), Round 2 (May 2000). These quality measures were 
conducted to help ensure that the resultant data were suitable for their intended uses. A brief 
summary of the measures is provided in the next three sections. Section 1.0 contains a summary 
of the data quality indicators (DOls). Field quality control samples are discussed in Section 2.0. 
A summary of the data validation procedures and the results of the data validation process 
appear in Section 3.0. 

During Round 2, samples were collected and analyzed from the following media: mussels, 
juvenile lobsters, sediment, sediment pore water, and surface water. During Rounds 1 and 2, 
juvenile lobsters were dissected into muscle and hepatopancreas samples. Hepatopancreas 
samples for Round 2 were frozen and preserved for future analysis, if necessary. The intestines 
were removed from the muscle samples prior to extraction for Round 2. 

1.0 DATA QUALITY INDICATORS 

The Interim Offshore Monitoring Plan was prepared as required by the Interim Record of Decision 
(ROD) for Operable Unit (OU) 4. The monitoring program is designed to provide offshore 
monitoring in the interim period before completion of the offshore feasibility study (FS) and 
selection and implementation of the final remedy for OU4. The focus of the interim offshore 
monitoring program is to provide data to determine whether, over the course of the interim 
monitoring, current and future concentrations of chemicals of concern (metals , PCBs, and PAHs) 
in the offshore areas are at acceptable levels. When the FS is conducted , available data, 
including data collected as part of the interim monitoring, will be used for the identification and 
evaluation of final remedial options for OU4. 

DOls are parameters that are monitored to establish the quality of data generated during an 
investigation. Some of the DOls are generated from analysis of field samples (e.g., from field 
duplicates), and others result from the analysis of laboratory samples (e.g., laboratory duplicates). 
Individually, field and laboratory DOls provide measures of the performance of the respective 
investigative operations (field or laboratory). Taken together, the Dais provide a measure of the 
overall project performance. An overall evaluation of DOls may also be used to improve the 
investigative process by identifying where in the process major uncertainties or biases are 
occurring. 

1.1 Precision 

Precision is a measure of the degree to which two or more measurements are in agreement and 
describes the reproducibility of measurements of the same parameter for samples analyzed 
under similar conditions. 

Precision is expressed as a relative percent difference (RPD), which is defined as the ratio of the 
range to the mean. RPDs, which are typically expressed as percentages, are used to evaluate 
both field and laboratory duplicate precision and are calculated as follows : 

IV1- V21 
RPD= x 100 

(V1 + V2)/ 2 

where RPD = relalive percent difference 
V1, V2 = two results obtained by analyzing duplicate samples 
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Field precision is assessed by collecting and measuring field duplicates at a rate of one duplicate 
per 10 environmental samples. This precision estimate encompasses the combined uncertainty 
associated with sample collection, homogenization, splitting, handling, laboratory and field 
storage (as applicable), preparation for analysis, and analysis. In contrast, precision estimates 
obtained from analyzing duplicate laboratory samples incorporate only homogenization, 
subsampling, preparation for analysis, laboratory storage (if applicable), and analysis 
uncertainties. 

Laboratory precision QC samples [i.e., laboratory duplicates for inorganic chemicals and matrix 
spike duplicates (MSDs) for organic chemicals] were analyzed with a minimum frequency of five 
percent (i.e., 1 QC sample per 20 environmental samples). Laboratory precision is measured by 
comparing RPD values to precision control limits specified in the applicable analytical standard 
operating procedures (SOPs). 

The precision objectives for parameters are specified in the associated analytical protocols. 
General precision objectives such as ±SO percent for solid matrices and ±30 percent for aqueous 
matrices were employed for this project for both field and laboratory duplicates. In general, 
qualification due to imprecision was not a significant cause of data qualification and does not 
impact the usability of the data for monitoring purposes, as depicted in Table 1-1 below. A 0% 
qualification rate indicates that no data were qualified due to duplicate imprecision and reflects 
the best possible performance. 

Table 1-1 - Rates of Qualification 
Laboratory and Field Duplicate Precision 

Metals I Misc. I Dioxin I PAH 
. Juvenile Lobsters 

Lab Duplicate Imprecision 12% I 0% I 0% I 0% 
Field Duplicate Imprecision 0% I 0% I 1% I 6% 

Mussels 
Lab Duplicate Imprecision 0% I 0% I 0% I 0% 
Field Duplicate Imprecision 0% I 0% I 2% I 3% 

Pore Water 
Lab Duplicate Imprecision 0% I 0% I NA I NA 
Field Duplicate Imprecision 0% I 0% I NA I NA 

Surface Water 
Lab Duplicate Imprecision 0% I NA I NA I 0% 
Field Duplicate Imprecision 0% I NA I NA I 0% 

Sediment 
Lab Duplicate Imprecision 0% I 11% I 0% I <1% 
Field Duplicate Imprecision 1% I 2% I 8% I 10% 

I Pest/PCB 

I 0% 
I 2% 

I 0% 
I 6% 

I NA 
I NA 

I 0% 
I 0% 

I <1% 
I 9% 

Ten field duplicates were collected for 98 aqueous samples (surface water and pore water). 
Fourteen field duplicates. were collected for 148 sediment samples. Nine field duplicates were 
collected for 68 tissue samples. Therefore, the 10 percent minimum frequency criterion was 
achieved. 
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1.2 Accuracy 

Accuracy is the degree of agreement between an observed value and an accepted reference 
value. This parameter is assessed by measuring spiked samples [e.g ., surrogate spikes or matrix 
spikes (MSs)] or well-characterized samples of certified analyte concentrations (e.g., LCSs) and 
by measuring blanks. Accuracy measurements are designed to detect biases associated with 
sample handling and analysis . 

Accuracy requirements for field measurements are typically ensured through control over the 
sample collection and handling and through routine instrument calibration . Accuracy is also 
typically monitored through the use of blanks to detect cross-contamination and by monitoring 
adherence to procedures that prevent sample contamination or degradation. Equipment rinsate 
blanks were collected for this investigation to assess cross-contamination via sample collection 
equipment. Source water blanks were collected to monitor the purity of water used to 
decontaminate sampling equipment. Accuracy was also assured qualitatively through adherence 
to all sample handling, preservation, and holding time requirements. 

Accuracy in the laboratory is measured through the comparison of a spiked sample or LCS result 
to a known or calculated value and is expressed as a percent recovery (%R). It is also assessed 
by monitoring the analytical recovery of select surrogate compounds added to samples that are 
analyzed by organic chromatographic methods. MS and surrogate compound analyses measure 
the combined accuracy effects of the sample matrix, sample preparation, and sample 
measurement. LCSs are used to assess the accuracy of laboratory operations with minimal 
sample matrix effects. Spiking concentrations were required to equal or approximate the default 
concentrations detailed in the applicable sample preparation or analysis SOPs. LCS and MS 
analyses were performed at a frequency no less than one per 20 associated samples of like 
matrix as required by the Interim Offshore Monitoring Plan. Laboratory accuracy is assessed by 
comparing calculated %R values to accuracy control limits specified in the applicable laboratory 
SOP . 

.. Percent recovery is calculated using the following equation: 

where %R 
Ss 
So 
S 

= 
= 
= 
= 

% R = Ss - So x 100 
S 

percent recovery 
result of spiked sample 
result of non-spiked sam·ple 
concentration of spiked amount. 

In general, a percent recovery range of 75 to 125 defines the accuracy objective for the analytical 
data. It should be noted, however, that the analytical laboratory establishes analyte-specific 
percent recoveries. 

Table 1-2 depicts the qualification rates for MS, LCS, surrogate, and internal standard recoveries. 
Failure to meet accuracy requirements resulted in a high rate of qualification of juvenile lobster 
and mussel tissue data based on internal standard recoveries. The sediment internal standard 
qualification rate was less than the tissue internal standard qualification rate. This, coupled with 
the knowledge that spike and internal standard recoveries are often poor in organic tissue 
samples, suggests that the poor recoveries are a result of matrix effects. No data were rejected 
on this basis during Round 2. By contrast, during Round 1, 52 percent of juvenile lobster results 
and 13 percent of mussel tissue results were rejected on this basis. The exclusion of the 
hepatopancreas data from Round 2 may account for the decreased rates of rejection and 
qualification from Round 1 to Round"2. 
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Table 1-2 - Rates of Qualification 
Surrogate, Matrix Spike, Blank Spike, and Internal Standard Recoveries 

Metals Misc. Dioxin PAH Pest/PCB 
Juvenile Lobsters 

Matrix Spike Recovery 1% 0% 0% 0% 0% 
Blank Spike Recovery 4% 0% 0% 1% 10% 
Surrogate Recovery NA NA 0% 0% 0% 

Internal Standard Recove[Y NA NA 57% 0% 0% 
Mussels 

Matrix S~ke Recovery 16% 0% 0% 0% <1% 
Blank Spike Recovery 8% 0% 0% 1% 1% 
SurrOQate Recovery NA NA 0% 0% 2% 

Internal Standard Recovery NA NA 57% 0% 0% 
Pore Water 

Matrix Spike Recovery 7% 0% NA NA NA 
Blank Spike Recovery · 0% 29% NA NA NA 
Surrogate Recovery NA NA NA NA NA 

Internal Standard Recovery NA NA NA NA NA 
Surface Water 

Matrix Spike Recovery 8% NA NA 0% 0% 
Blank Spike Recovery 0% NA NA 7% 0% 
Surrogate Recovery NA NA NA 0% 0% 

Internal Standard Recovery NA NA NA 0% 0% 
Sediment 

Matrix Spike Recovery 0% 4% 0% 3% <1% 
Blank Spike Recovery 2% 0% 0% 4% 3% 
Surrogate Recovery NA NA 0% 6% 2% 

Internal Standard Recovery NA NA 21% 1% 0% 

1.3 Completeness 

Completeness is a measure of the amount of usable, valid analytical data obtained compared to 
the amount expected to be obtained. Completeness is expressed as a percentage. 

Field completeness is a measure of the amount of valid field measurements obtained from all the 
field measurements taken in the project. A completeness criterion of 100 percent applies to these 
measurements. 

Laboratory completeness is a measure of the amount of usable, valid laboratory measurements 
per matrix obtained for each target analyte. Usable, valid results are those that are judged, after 
data assessment, to represent the sampling populations and to have not been disqualified for use 
through data validation or data assessment. . Completeness is typically expressed as a 
percentage and is determined using the following equation: 

where %C = 
V = 
T = 

Round 2 DQR 

·V 
%C=-x100 

T 

percent completeness 
number of results determined to be valid 
Total number of results 
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Under ideal conditions, the laboratory completeness objective would be 100 percent. However, 
samples can be rendered unusable during shipping and preparation (e.g., bottles broken or 
extracts accidentally destroyed) or analysis (e .g., loss of instrument sensitivity, strong matrix 
effects). Laboratory completeness objectives are 90 percent for sediment, 80 percent for mussel 
tissues, and 60 percent for juvenile lobster tissue. Compl.eteness objectives for surface water 
and pore water samples were not specified. Table 1-3 compares the percent completeness 
between Rounds 1 and 2 for sediment and tissues. Pore water and surface water samples were 
collected during Round 2 only and, therefore, were not included in the comparison. 

Table 1-3 - Percent Completeness 

Tissues Sediment 
Round 1 Round 2 Round 1 Round 2 

Total Data Points 13,082 8,178 8,673 9,135 
Rejected Data Points 230 0 10 0 

% Completeness 98.2% 100% 99.9% 100 

The calculated percent completeness for laboratory analytical data collected during the field 
investigation is 100 percent for mussel tissues and juvenile lobster tissues (Le., zero laboratory 
analytical results out of a total of 8,178 data points were qualified as unusable). The calculated 
percent completeness for laboratory analytical data collected during the field investigation is 100 
percent for sediments (Le., zero laboratory analytical results out of a total of 9,135 data points 
were qualified as unusable). The calculated percent completeness for laboratory analytical data 
collected during the field investigation is 99.5 percent for surface and pore water (Le., four 
laboratory analytical results out of a total of 786 data points were qualified as unusable). 
Therefore, the data com pleteness objectives for the project were achieved. Table 1-4 lists the 
specific results that were rejected during Round 2 (PW = pore water, SW = surface water). 

Table 1-4 - Rejected Results 

Samples Reiected Parameter · Basis for Rejection 
OU4-PW-R03-300B-D Arsenic MS Recovery < 30% 
OU4-PW -R03-400B Arsenic MS Recovery < 30% 
OU4-PW -R04-300B Arsenic MS Recovery < 30% 
OU4-SW-M14-100B Arsenic MS Recovery < 30% 

Rejected results are not suitable for use for the Interim Offshore Monitoring Program . 

1.4 Sensitivity 

Minimum and maximum nondetected results achieved during laboratory analysis were compared 
to target method detection limits contained in Tables 6-5a through 6-5g of the Interim Offshore 
Monitoring Plan. Because MDLs in Table6-5i were presented on a wet weight basis for dioxins, 
the detection limits were adjusted for tissue by multiplying by 5 and for sediment by multiplying by 
2 in order to be consistent with the other fractions and report them on a dry weight basis. Tables 
1-5 and 1-6 (located at the end of the Round 2 DQR) compare the Target MDLs to the minimum 
and maximum nondetects for each parameter, for each matrix. Exceedances of the Target MDLs 
for sediment were noted for dioxins, pesticides, and PCB congeners . Target MOL mussel 
exceedances were noted for dioxins and PCB congeners. Lobster target MOL exceedances were 
noted for dioxins, pesticides, PCB congeners, chromium, and nickel. 

1.5 Comparability 

Comparability is defined as the conficlence with which one data set can be compared with another 
(e.g., among sampling points; among sampling events). This is a key parameter because data will 
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be compared among monitoring stations and reference locations and among sampling events (as 
part of trend analysis) to make interim decisions. Comparability is achieved by using standardized 
sampling and analysis methods, as well as data reporting formats. Additionally, consideration is 
given to seasonal conditions and other environmental variations that could exist to influence data 
results. Comparability of laboratory measurements will be assessed primarily through the use and 
documentation of similar sampling and analytical methods. Results will be reported in units to 
ensure comparability with previous data and with current state and federal standards and 
guidelines. Comparability of field data will be satisfied by ensuring the field sampling plan is 
followed and that proper sampling techniques are used. It also depends on recording field 
measurements using the correct units. Comparability of laboratory measurements will be assessed 
primarily through the use of certified reference materials, spike recoveries, and RPD values. Failure 
to achieve comparability will result in corrective action. 

Field data were generated using the methodologies and units as specified in the Interim Offshore 
Monitoring Plan. Sampling techniques described in the plan and field sampling SOPs were 
followed. 

1.6 Representativeness 

Representativeness is an expression of the degree to which the data accurately and precisely 
depict the actual characteristics of a population or environmental condition existing at an individual 
sampling point and is contingent on a good design for the sampling program. The project planning 
documents (monitoring plan, field and laboratory SOPs) and use of standardized sampling, 
handling, analytical, and reporting procedures are designed so that the final data are accurate 
representations of actual site conditions. A number of conditions could arise that cause the 
representativeness of samples to be questioned. For example, data outliers or samples collected 
from a place different from the intended location could adversely impact representativeness of the 
data set. 

Data were collected from the specified locations using sampling, sample handling, analytical, and 
reporting procedures as specified in the Interim Offshore Monitoring Plan. Therefore, no data 
representativeness concerns have been raised and the data are suitable for use as part of the 
monitoring program. 

2.0 FIELD QUALITY CONTROL SAMPLES 

The following field QC samples · were collected during sampling efforts and analyzed in 
accordance with requirements specified in the Interim Offshore Monitoring Plan: 

Field duplicates for interim monitoring sediments were a single sample homogenized and split into 
two portions. Field duplicates were collected during a single act .of sampling and analyzed for 
chemical constituents to measure the precision of the sampling and analysis program, as well as 
natural sample heterogeneity. As planned, mussel. and juvenile lobster tissue sample duplicates 
were prepared by the laboratory in a manner similar to normal environmental media samples. 
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Source water blanks consist of sampling of source waters, used in decontamination, before use. 
The samples were obtained at the rate of one per source per sampling event. Source water is 
analyzed for all organic and inorganic constituents under investigation, as a means of determining 
whether the source water used in field procedures could potentially have introduced contaminants 
to the environmental samples collected. Source water blanks were evaluated in accordance with 
the planned data validation protocols to determine whether false positive results may exist. A false 
positive result is a result that indicates the presence of an analyte when the analyte should have 
been classified as nondetected. 

Equipment rinsate blanks were collected and analyzed to check the effectiveness of 
decontamination procedures. Samples were obtained under representative field conditions by 
collecting the rinse water generated by running analyte-free water through sample collection 
equipment after decontamination and before use. Rinsate blanks were obtained for each type of 
sampling equipment for each day that the sampling equipment was decontaminated. Where pre
cleaned, dedicated sampling equipment was l)sed, one rinsate blank was collected as a "batch 
blank." Rinsate blanks were analyzed for the same chemical constituents as the associated 
environmental samples. 

Temperature blanks were included in each cooler as a temperature indicator to assure that 
samples were received at the laboratory at the appropriate temperature. 

Positive results in the field blanks were not used as a basis for data validation because field blank 
results were not included in the SDG with their associated samples. Therefore, false positives 
may exist, particularly for sample data close to or less than the reporting limit. Table 2-1 presents 
the maximum contamination values reported in the field and rinsate blanks associated with the 
Round 2 sampling event. 

Table 2-1 - Maximum Positive Concentrations in Field and Rinsate Blanks, !-I9fL 

Parameter Compounds Maximum Rinsate Maximum Field Blank 
Blank Contamination Contamination 

Dioxin 1,2,3,4,6,7,B-HPCDD 1.5 ND 
1.2,3,4,7,B,9-HPCDF 0.9 ND 
1,2,3,4,7,B-HXCDD 1.4 ND 
1,2,3,4,7,B-HXCDF 1.6 ND 
1.2,3,6,7,B-HXCDF O.B 1.1 
1,2,3,7,B,9-HXCDD O.B ND 
1,2,3,7,B,9-HXCDF 0.9 ND 
1,2,3,7,B-PECDF 1.5 0.6 
2,3,4,7,B-PECDF 2.7 1.6 
2,3,7,B-TCDF 1.5 1.3 
OCDD 3.5 ND 
Total DIOXINS 4.5 1.7 
Total FURANS 7.7 6 
Total HPCDD 1.5 ND 
Total HPCDF 0.9 ND 
Total HXCDD 1.4 ND 
Total HXCDF 1 1.1 
Total PECDF 3.B 2.2 
Total TCDF 4B.1 4B.1 

PAH 1,6.7-Trimethylnaphthalene O.B 0.7 
1-Methylnaj)hthalene 4 2.9 
1-Methylphenanthrene 1 0.4 
2,6-Dimethylnaphthalene 1,B 1.5 
2-Methylnaphthalene .. 6.2 4.9 
Acenaphthene 3 1.6 
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Parameter Compounds Maximum Rinsate Maximum Field Blank 
Blank Contamination Contamination 

Acenaphthylene 2.7 0.5 
Anthracene 4.2 0.4 
Benzo(A )Anthracene 6.1 0.4 
Benzo(A)Pyrene 5.9 0.5 
Benzo(B )Fluoranthene 8.4 0.6 
Benzo( E )Pyrene 5.5 0.5 
Benzo{G,H,I)Pe~lene 3.7 0.5 
Benzo(K )Fluoranthene 3.8 0.3 
Biphen'll 2.4 1.7 
C1-Ch~senes 3.5 0.5 
C 1-0ibenzothiophenes 1.2 0.5 
C 1-Fluoranthenes/Pyrenes 8.1 1.8 
C1-Fluorenes 3.3 1.4 
C 1-Naphthalenes 10.1 7.7 
C 1-Phenanthrenes/ Anthracenes 3.2 1.9 
C2-Chrysenes 2 0.5 
C2-0ibenzothiophenes 1.3 0.9 
C2-Fluorenes 4 2.8 
C2-Naphthalenes 8 4.8 
C2 -Phenanthrenes/ Anthracenes 2.5 0.7 
C3-Chrysenes 0.5 0.3 
C3-0ibenzothiophenes 1.2 0.8 
C3-Fluorenes 3.5 2 
C3-Naphthalenes 8.6 7.9 
C3-Phenanth renes/ Anthracenes 2.2 1.3 
C4-Ch~senes 1 0.6 
C4-Naphthalenes 2.4 2.5 
C4-Phenanthrenes/ Anthracenes 1.8 0.9 
Chrysene 9.3 0.7 
Oibenzo{A,H)Anthracene 1 0.1 
Oibenzothiophene 1 0.4 
Fluoranthene 16 1 
Fluorene 5.3 2 
Indeno( 1 ,2,3-Cd)Pyrene 3.3 0.2 
Naphthalene 16.4 12.4 
Perylene 1.5 0.4 
Phenanthrene 12.6 2.9 
pyrene 11.4 0.6 

Pesticide/PCB Aldrin 1.1 0.43 
Beta-SHC 0.3 0.13 
Gamma-BHC (Lindane) 0.12 0.1 
Gamma-Chlordane 0.27 NO 
Hexach!orobenzene 0.16 0.14 
Oxychlordane 0.41 NO 
PCB-18/17 4.1 1.7 
PCB-44 0.24 0.1 
PCB-52 1.6 0.43 
PCB-66 0.96 NO 
PCB-8/5 2.8 0.89 
Pentachloroanisole 0.19 0.14 
Pentachlorobenzene 0.12 NO 
Trans-Nonachlor 0.13 0.12 

ND = Not detected 

Round 2 DQR 8 November 16,2001 



3.0 DATA VALIDATION 

Data validation is a systematic review of analytical chemical data packages with respect to 
sample receipt and handling, analytical methods, data reporting and deliverables, and document 
control. The quality of data generated by a laboratory is extremely important; it is an integral part 
of the investigation and must be clearly tied to the project goals. This section summarizes the 
various aspects of the data validation process. 

3.1 General Data Validation Procedures 

After receipt of analytical results, data validation was performed based upon USEPA Region I 
Tier" validation procedures (USEPA, 1996). The Tier" validation consists of a completeness 
audit defined as a Tier I review and a review of all quality control check results. The Tier " 
validation does not evaluate raw data and does not provide calculation confirmation of sample 
results. 

After the data were validated, a list of non-conformities requiring data qualifiers, which are used to 
alert the data user to inaccurate or imprecise data, was developed. For situations in which several 
quality control criteria were out of specification, the data validator made professional judgments 
and/or comments on the validity of the overall data package. The reviewer then prepared a 
technical memorandum presenting qualification of the data, if necessary, and the rationale for 
making such qualifications. 

The net result is a data package that has been carefully reviewed for its adherence to prescribed 
technical requirements. One hundred percent of the environmental samples were validated. 
Validators incorporated data qualifiers into the electronic database and submitted the information to 

·tHe data management group. 

3~2 Data Validation Qualifiers 

As mentioned previously, the analytical data were qualified during the validation process (Le., 
application of U, J, UJ, UR, and R qualifiers) as required by the USEPA Functional Guidelines. 
The attachment of the data qualifiers to analytical results signifies the occurrence of QC 
noncompliances that were noted during the course of data validation. The various data qualifiers 
are defined, as follows: . 

U - Indicates that the chemical was not detected at the numerical detection limit (sample-specific 
quantitation limit) noted. Nondetected results from the laboratory are reported in this manner. 
This qualifier is also added to a positive result (reported by the laboratory) if the detected 
concentration is determined to be attributable to contamination introduced during field sampling or 
laboratory analysis. 

UJ - Indicates that the chemical was not detected. However, the detection limit (sample-specific 
quantitation limit) is considered to be estimated based on problems encountered during 
laboratory analysis. The associated numerical detection limit is regarded as inaccurate or 
imprecise. 

J - Indicates that the chemical was detected. However, the associated numerical result is not a 
precise representation of the amount that is actually present in the sample. The laboratory
reported concentration is considered to be an estimate of the true concentration. 
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UR - Indicates that the chemical mayor may not be present. The nondetected analytical result 
reported by the laboratory is considered to be unreliable and unusable. This qualifier is applied in 
cases of gross technical deficiencies (i.e., holding times missed by a factor of two times the 
specified time limit, severe calibration noncompliances, and extremely low quality control 
recoveries) . 

R - Indicates that the chemical mayor may not be present. The positive analytical result reported 
by the laboratory is considered to be unreliable and unusable. This qualifier is applied in cases of 
gross technical deficiencies. 

The preceding data qualifiers may be categorized as indicative of major or minor problems. 
Major problems are defined as issues that result in the rejection of data, qualified with UR and R 
data validation qualifiers. These data are considered invalid and are not used for decision
making purposes unless they are used in a qualitative way and the use is justified and 
documented. Minor problems are defined as issues resulting in the estimation of data, qualified 
with U, J, and UJ data validation qualifiers. Estimated analytical results are considered to be 
suitable for decision-making purposes unless the data use requirements are very stringent and 
the qualifier indicates a deficiency that is incompatible with the intended data use. It is notable 
that a "U" qualifier does not necessarily indicate a data deficiency because all non-detect values 
are flagged with the "U" qualifier even when no deficiency exists. 

3.3 Summary Of Data Validation Results 

A summary of the data validation results for the analytical data effort is provided in the remainder 
of this section. Because the methodologies used for extraction and analysis of the sediment and 
tissue samples were non-routine, the laboratory SOPs were used to establish acceptance limits 
for calibration, spike and LCS recoveries, compound identification, and quantitation. 

Table 3-1 presents the percentages of data qualified as estimated (J flag) or rejected (R flag) 
during Round 2 for each sample matrix. The percentage of qualified and unqualified data will not 
equal 100 percent because some data pOints are qualified for more than one technical 
noncompliance. Qualification for PARCC parameters (field and laboratory duplicates, surrogates, 
matrix spikes, blank spikes, and internal standards) was presented and discussed in Section 1.0. 
No tissue or sediment data were rejected during Round 2. Unqualified data are data that did not 
require qualification for any technical noncompliances. 

Table 3.1 - Rates of Qualification 

Metals Misc. Dioxin PAH Pest/PCB 
Juvenile Lobsters 

Unqualified Data 84% 100% 27% 21% 56% 
<ReportinQ Limit 0% 0% 10% 78% 28% 

Method Blank Contamination 1% 0% 16% 0% 7% 
HoldingTime Noncompliance 0% 0% 57% 0% 0% 
Calibration Noncompliance 0% 0% 0% 3% 0% 

Mussels 
Unqualified Data 84% 100% 33% 79% 74% 
<Reporting Limit 0% 0% 19% 12% 8% 

Method Blank Contamination 0% 0% 4% 0% 10% 
Holding Time Noncompliance 0% 0% 2% 0% 0% 
Calibration Noncompliance 0% 0% 0% 5% 0% 

Pore Water 
Unqualified Data .. 91% 29% NA NA NA 
<ReportinQ Limit 2% 0% NA NA NA 

Holding Time Noncompliance 0% 72% NA NA NA 
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Metals Misc. Dioxin PAH Pest/PCB 
Surface Water 

Unqualified Data 77% NA NA 2% 75% 
<Reporting Limit 0% NA NA 12% 9% 

Method Blank Contamination 8% NA NA 0% 16% 
Holding Time Noncompliance 8% NA NA 0% 0% 

Sediment 
Unqualified Data 98% 75% 48% 66% 66% 
<Reporting Limit 0% 0% 13% 3% 18% 
Percent Solids 0% 1% 3% 1% 1% 

Method Blank Contamination 0% 10% 13% 0% 4% 
Calibration Noncompliance 0% 0% 0% 11% <1% 

Other T echnical Noncom~iance 0% 0% 0% 0% <1% 

Holding Time - 57 percent of juvenile lobster tissues were qualified on the basis of exceeding 
the holding time. Nine juvenile lobster samples in SDG 0459 were analyzed 52 days after sample 
extraction. The holding time criterion is that samples are to be analyzed within 40 days from the 
date of extraction. Seventy-two percent of porewater miscellaneous data were qualified on the 
basis of exceeding holding time. Thirty-five porewater samples were analyzed outside the 28-day 
holding time (from date of collection to date of analysis) for dissolved organic carbon. 
Degradation of analytes by chemical reaction is usually most rapid during the early part of the 
holding time, and degradation rates due to biochemical activity may increase over time. Holding 
time exceedances do not invalidate the data according to data validation rules unless the sample 
has been held for twice the holding period prior to analysis. The data are usable for purposes of 
the Interim Monitoring Program; however, the holding time exceedances may indicate that the 
analytical laboratory exceeded its capacity. 

Method Blank Contamination - Positive results in the rinsate and field blanks were not used as 
a basis for data validation. Therefore, false positives may have been reported because the data 
were not screened for contamination occurring during sample collection activities. Field blanks 
and rinsate blanks were not qualified on the basis of method blank contamination. Table 2-1 in 
Section 2.0 depicts the maximum values detected in the rinsate and field blanks. Overall, the 
percentage of data qualified due to method blank contamination dropped significantly from Round 
1 to Round 2 with the exception of juvenile lobster dioxin analyses (Round 1: 0 percent, Round 2: 
16 percent) and mussel metals analyses (Round 1: 0 percent, Round 2: 1 percent). The 
increased qualification of dioxin data resulted from the same nine samples that were analyzed 52 
days after sample extraction. The increase in metals qualification is within rounding error and is 
not considered significant. As noted in Round 1, the laboratory continued to report all positive 
detections in the method blanks. However, method blanks in Round 2 exhibited fewer instances 
of contamination or lower levels of contamination, indicating improved laboratory performance. 

The remaining tables compare the percentage of qualification for tissue and sediment samples 
between Rounds 1 and 2. Only technical noncompliances are listed. Technical areas that were 
evaluateq but did not result in qualification are not presented. Overall data quality was better in 
Round 2 versus Round 1. The percentage of data that was not qualified due to technical 
noncompliances was greater in Round 2 than Round 1. No tissue or· sediment data were rejected 
during the Round 2 sampling event. . 

Round 2 DQR 11 November 16,2001 



Table 3-2 Mussel Tissues, Dioxin Qualification Rates 

Basis for Qualification Round 1 Round 2 
Method Blank Contamination 29% 4% 

Hold Time Noncompliance 0% 2% 
Field Duplicate Imprecision 0% 2% 
Internal/Surrogate Recovery 50% (13% rejected) 57% 

Compound Identification 2% 0% 
Less than Reporting Limit 5% 19% 

Data Not Qualified 16% 33% 

Table 3-3 Mussel Tissues, PAH Qualification Rates 

Basis for Qualification Round 1 Round 2 
·Calibration Noncompliance 5% 5% 

LCS Noncompliance 2% 1% 
Field Duplicate Imprecision <1% 3% 

Surrogate Recovery <1% 0% 
Less than Reporting Limit 21% 12% 

Data Not Qualified 54% 79% 

Table 3-4 Mussel Tissues, Pesticides and PCBs Qualification Rates 

Basis for Qualification Round 1 Round 2 
LCS Noncompliance 1% 1% 

MS/MSD Noncompliance <1% <1% 
Field Duplicate Imprecision 0% 6% 

Surrogate Recovery 0% 2% 
Less than Reporting Limit 14% 8% 

Data Not Qualified 69% 74% 

Table 3-5 Mussel Tissues, Metals Qualification Rates 

Basis for Qualification Round 1 Round 2 
Method Blank Contamination 0% 1% 

LCS Noncompliance 2% 8% 
MS Noncompliance 29% 16% 

Less than Reporting Limit <1% 0% 
Data Not Qualified 69% 84% 

Table 3-6 Juvenile Lobster Tissues, Dioxins Qualification Rates 

Basis for Qualification Round 1 Round 2 
Hold Time Noncompliance 0% 57% 

Method Blank Contamination 5% 16% 
Field Duplicate Imprecision 0% 1% 
Internal/Surrogate Recovery 87% (52% rejected) 57% 
Less than Reporting Limit 2% 10% 

Data Not Qualified 8% 27% 

Round 2 DQR 12 November 16, 2001 



Table3-7 Juvenile Lobster Tissues, PAH Qualification Rates 

Basis for Qualification Round 1 Round 2 
Method Blank Contamination 21% 0% 
Calibration Noncompliance 8% 3% 

LCS Noncompliance 1% 1% 
Field Duplicate Imprecision 1% 6% 
Less than Reporting Limit 56% 78% 

Data Not Qualified 8% 21% 

Table 3-8 Juvenile Lobster Tissues, Pesticides and PCBs Qualification Rates 

Basis for Qualification Round 1 Round 2 
Method Blank Contamination 21% 7% 

LCS Noncom~liance 4% 10% 
MS/MSD Noncompliance <1% (0.09% 0% 

rejected) 
Field Duplicate Imprecision 1% 2% 
Less than Reporting Limit 26% 28% 

Data Not Qualified 50% 56% 

Table 3-9 Juvenile Lobster Tissues, Metals Qualification Rates 

Basis for Qualification Round 1 Round 2 
Method Blank Contamination 2%- 1% 

LCS Noncompliance 1% 4% 
MS Noncompliance 23% 1% 

Lab Duplicate Noncompliance 0% 12% 
Less than Reporting Limit 0% 0% 

Data Not Qualified 74% 84% 

Table 3-10 Sediment, Dioxin Qualification Rates 

Basis for Qualification Round 1 Round 2 
Method Blank Contamination 53% 13% 

Field Blank Contamination 6% 0% 
MS/MSD Noncompliance 0% 4% 

Field Duplicate Imprecision 0% 8% 
Internal/Surrogate Recovery 9% (1% 

21% 
rejected) 

Compound Identification 2% 0% 
Less than Reporting Limit 2% 13% 

Data Not Qualified 28% 48% 

Round 2 DQR . 13 November 16,2001 



Table 3-11 Sediment, PAH Qualification Rates 

Basis for Qualification Round 1 Round 2 
Method Blank Contamination 14% 0% 
Calibration Noncompliance 5% 11% 

LCS Noncompliance 6% 4% 
MS/MSD Noncompliance 2% 3% 

Field Duplicate Imprecision 0% 10% 
Surrogate Recovery <1% 6% 

Less than Reporting Limit 2% 3% 
Data Not Qualified 72% 66% 

Table 3-12 Sediment, Pesticides and PCBs Qualification Rates 

Basis for Qualification Round 1 Round"2 
Method Blank Contamination 10% 4% 
Calibration Noncompliance <1% <1% 

LCS Noncompliance 6% 3% 
MS/MSD Noncompliance <1% <1% 

Field Duplicate Imprecision 1% 9% 
Surrogate Recovery 3% 2% 

Less than Reporting Limit 19% 18% 
Data Not Qualified 63% 66% 

Table 3-13 Sediment, Metals Qualification Rates 

Basis for Qualification Round 1 Round 2 
LCS Noncompliance 0% 2% 
MS Noncompliance 8% 0% 

Field Duplicate Noncompliance 17% 1% 
Less than Reporting Limit 0% 0% 

Data Not Qualified 74% 98% 

Round2DQR 14 November 16, 2001 " 



TABLE 1-5 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MDL 
ROUND 2 - MONITORING STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

Parameter 
Sediment 

Semivolatile Or anics u Ik 
1,6,7-TRIMETHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
1-METHYLPHENANTHRENE 
2,6-DIMETHYLNAPHTHALENE 
2-M ETHYLI'JAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENlD A ANTHRACENE 
BENlD A PYRENE 
BENlD B FLUDRANTHENE 
BENlD E PYRENE 
BENlD G,H,I PERYLENE 
BENlD K FLUDRANTHENE 
BIPHENYL 
C1-CHRYSENES 
C1-DIBENZDTHIDPHENES 
C1-FLUDRANTHENES/PYRENES 
C1-FLUDRENES 
C1-NAPHTHALENES 
C1-PHENANTHI:'lENES/ANTHRACENES 
C2-CHRYSENES 
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Frequency of 
Detections 

54/54 
54/54 
54/54 
54/54 
54/54 
54/54 
54/54 
54/54 
54/54 
54/54 
54/54 
54/54 
54/54 
54/54 
54/54 
54/54 
54/54 
54/54 
54/54 
54/54 
54/54 
54/54 

Minimum 
Nondetect 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Maximum 
Nondetect 

14.4 ----7.9-

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 . 
20 
20 
20 
20 
20 
20 
20 
20 
20 



TABLE 1-5 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MDL 
ROUND 2 - MONITORING STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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Frequency of Minimum Maximum 
Parameter Detections Nondetect Nondetect 

C2-DIBENZOTHIOPHENES 54/54 0 0 
C2-FLUORENES 54/54 0 0 
C2-NAPHTHALENES 54/54 0 0 
C2-PHENANTHRENES/ANTHRACENES 54/54 0 0 
C3-CHRYSENES 54/54 0 0 
C3-DIBENZOTHIOPHENES 54/54 0 0 
C3-FLUORENES 54/54 0 0 
C3-NAPHTHALENES 54/54 0 0 
C3-PHENANTHRENES/ANTHRACENES 54/54 0 0 
C4-CHRYSENES 54/54 0 0 
C4-NAPHTHALENES 54/54 0 0 
C4-PHENANTHRENES/ANTHRACENES 54/54 0 0 
CHRYSENE 54/54 0 0 
DIBENZO(A,HJANTHRACENE 54/54 0 0 
DIBENZOTHIOPHENE 54/54 0 0 
FLUORANTHENE 54/54 0 0 
FLUORENE 54/54 0 0 
INDENO(1 ,2,3-CD)PYRENE 54/54 0 0 
NAPHTHALENE 54/54 0 0 
PERYLENE 54/54 0 0 
PHENANTHRENE 54/54 0 0 
PYRENE 54/54 0 0 
Pesticides/PCBs (ug/kg) 
11 ,2,3,4-TETI=lA(~~ ()~ II=l!=N 7!=f\JE 49/54 0.16 0.44 I 
1 1,2,4,5-T_ETR,A.~t!bORO~NE 54/54 0 

~ 12,4'-000 45/54 0.15 
12,4'-DDE 50/54 0.091 
12,4'-000[ 40/54 0.01 

== 
14,4'-000 43/54 0.39 
14,4'-DDE 48/54 0.15 
14,4'-DDT 39M 0.56 
IALDRIN 20/54 0.045 
IALPHA-SHC 53/54 0.065 0.065 
IALPHA-CHLORDANE 54/5~ 0_ 0 
IBETA-SHC 43/54 0.15 0.39 
ICHLORj=lYAIFOS 8/54 0.21 0.59 
ICIS-NONACHLOR 54/54 0 0 
IDELTA-SHC 25/54 0.033 0.091 
IDIELDRIN 49/5i 0.062 0.14 
IENDOSULFAN" 54/54 0 0 
IENDRIN 7/54 0.1 0.28 
Ir,AMMA-RHC (LINDANE) 40/54 0.19 0.5 
1 GAMMA-CHLORDANE 44/54 0.061 0.14 
IHEPT~HLOR 34/~ 0.13 0.35 
IHEPTACHLOR EPOXIDE 2/54 0.022 0.063 
I ~n( Ar.I-iLOROSENZENE 39/54 0.042 0.094 
IMIREX 36/54 0.02:3 0.061 
IUJl.Y ()l=lnANE 40/54 0.011 0.18 
PCB-101/90 54/54 0 0 
PCS-105 - 54/54 0 0 
PCB-114 0/54 0.13 0.38 
PCS-118 54/54 0 0 

Target MDL 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

·20 
20 
20 
20 
20 
20 
20 . 
20 
20 
20 
20 
20 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 



TABLE 1-5 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 2 - MONITORING STATIONS 

Parameter 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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Maximum 
Nondetect 

o 
2.8 -----2.7 

1.4 
1.1 

. 2.4 

MOL 



TABLE 1-5 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MDL 
ROUND 2 - MONITORING STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

Parameter 
Mussel 

Semivolatile Or anics u Ik 
1.6.7-TRIMETHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
1-METHYLPHENANTHRENE 
2.6-DIMETHYLNAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO A ANTHRACENE 
BENZO A PYRENE 
BENZO B FLUORANTHENE 
BENZO E PYRENE 
BENZO G.H.I PERYLENE 
BENZO K FLUORANTHENE 
BIPHENYL 
C1-CHRYSENES 
C1-DIBENZOTHIOPHENES 
C 1-FLUORANTH ENES/PYREN ES 
C1-FLUORENES 
C1-NAPHTHALENES 
C1-PHENANTHRENES/ANTHRACENES 
C2-CHRYSENES 

PAGE 4 OF9 

Frequency of 
Detections 

41/41 
41/41 
41/41 
41/41 
41141 
41/41 
41/41 
41/41 
41/41 
41/41 
41/41 
41/41 
41/41 
41/41 
41/41 
41/41 
41/41 
41/41 
'41/41 
41/41 
41/41 
41141 . 

Minimum 
Nondetect 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Maximum 
Nondetect 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

, 0 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 



TABLE 1-5 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 2 - MONITORING STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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TABLE 1-5 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 2 - MONITORING STATIONS 

Parameter 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 6 OF 9 

7.4 31 
3.3 19 
B.B 51 , 



TABLE 1-5 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MDL 
ROUND 2 - MONITORING STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

Parameter 
Juvenile Lobster 

Dioxins n Ik 
1,2,3,4,6,7,B-HPCDD 
1,2,3,4,6,7,B-HPCDF 
1,2,3,4,7,B,9-HPCDF 
1,2,3,4,7,B-HXCDD 
1,2,3,4,7,B-HXCDF 
1,2,3,6,7,B-HXCDD 
1,2,3,6,7,B-HXCDF 
1,2,3,7,B,9-HXCDD 
1,2,3,7,B,9-HXCDF 
1,2,3,7,B-PECDD 
1,2,3,7,B-PECDF 
2,3,4,6,7,B-HXCDF 
2,3,4,7,B-PECDF 
2,3,7,B-TCDD 
2,3,7,B-TCDF 
OCDD 
OCDF 
TOTAL DIOXINS 
TOTAL FURANS 

- TOTAL HPCDD 
TOTAL HPCDF 
TOTAL HXCDD 
TOTAL HXCDF 
TOTAL PECDD 
TOTALPECDF 
TOTAL TCDD 
TOTAL TCDF 
Semivolatile Or anics u /k 
1,6,7-TRIMETHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
1-METHYLPHENANTHRENE 

2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO A ANTHRACENE 
BENZO A PYRENE 
BENZO B FLUORANTHENE 
BENZO E PYRENE 
BENZO G,H,I PERYLENE 
BENZO K FLUORANTHENE 
BIPHENYL 
C1-CHRYSENES 
C1-DIBENZOTHIOPHENES 
C 1-FLUORANTHENES/PYRENES 
C1-FLUORENES 
C1-NAPHTHALENES 
C1-PHENANTHRENES/ANTHRACENES 
C2-CHRYSENES 

PAGE 7 OF9 

Frequency of 
Detections 

0/9 
0/9 
0/9 
0/9 
0/9 
0/9 
0/9 
0/9 
0/9 
0/9 
0/9 
2/9 
0/9 
2/9 
0/9 
5/9 
1/9 
5/9 
5/9 
0/9 
0/9 
2/9 
0/9 
0/9 
0/9 
3/9 
0/9 

19/19 
19/19 
19/19 
19/19 
19/19 
19/19 
19/19 
19/19 
19/19 
19/19 
19/19 
19/19 
19/19 
19/19 
19/19 
19/19 
19/19 
19/19 
19/19 
19/19 
19/19 
19/19 

Minimum Maximum 
Nondetect . Nondetect 

1.2 1B.7 
1.1 19.9 
0.3 19.9 
13.B 19.9 
13.B 19.9 
13.B 19.9 

2 19.9 
13.B 19.9 
13.B 19.9 

2 19.9 
0.5 19.9 
13.B 19.9 
0.6 1B.7 
2.B 4 
1.7 4 

27.5 37.4 
27.5 39.B 
27.5 37.4 
27.5 37.4 
1.2 18.7 
0.3 19.9 
13.B 19.9 

4 19.9 
2 19.9 

1.1 1B.7 
2.B 4 
2.7 4 

0 0 
0 0 
-0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
5 
5 

50 
50 
25 
25 
25 
25 
25 
25 
25 
25 
5 
5 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 



TABLE 1-5 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 2 - MONITORING STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 8 OF9 

Frequency of Minimum Maximum 
Parameter Detections Nondetect Nondetect 

C2-DIBENZOTHIOPHENES 19/19 0 0 
C2-FLUORENES 19/19 0 0 
C2-NAPHTHALENES 19/19 0 0 
C~PHENANTHRENE~ANTHRACENES 19/19 0 0 
C3-CHRYSENES 19/19 0 0 
C3-DIBENZOTHIOPHENES 19/19 0 0 
C3-FLUORENES 19/19 0 0 
C3-NAPHTHALENES 19/19 0 0 
C~PHENANTHRENESMNTHRACENES 19/19 0 0 
C4-CHRYSENES 19/19 0 0 
C4-NAPHTHALENES 19/19 0 0 
C4-PHENANTHRENES/ANTHRACENES 19/19 0 0 
CHRYSENE 19/19 0 0 
DIBENZO(A,H)ANTHRACENE 19/19 0 0 
DIBENZOTHIOPHENE 19/19 0 0 
FLUORANTHENE 19/19 0 0 
FLUORENE 19/19 0 0 
INDENO(1,2,3-CD)PYRENE 19/19 0 0 
NAPHTHALENE 19/19 0 0 
PERYLENE 19/19 0 0 
PHENANTHRENE 19/19 0 0 
PYRENE 19/19 0 0 
PesticideslPCBs (ug/kg) 
1,2,3,4-TETRACHLOW'lRi=N7i=f\/E 19/19 0 0 
1,2,4,5-TETRACHLUr Jet I~L :NE 0/19 0.5 1.9 
2,4'·DDD 11/19 0.22 0.27 
2,4'-DDE 11/19 0.31 0.38 
2,4'-DDT ~1!!. 0.28 0.3~ 

4,4'-DDD 12/19 0.26 0.33 
4,4'-DDE 19/19 0 0 
M:PDI 1~/19 0.4 0.5 
ALDRIN 5/19 ·0.35 0.43 
A A our 14/19 0.25 0.3 
A~HA-CliLORQAN~ 0/19 0.26 0.34 
BETA-BHC 6119 0.22 ~ 
CHLORPYRIFOS ~1~ 2.5 
CIS-NONACHLOR 9/19 0.24 0.31 
DELTA-BHC 1/19 , 0.14 0.18 
D!§..DRIH 19/19 0 0 
ENDOSIII i=A.N " 4/19 0.26 0.34 
ENDRIN Jl1~ 0.72 0.9~ 

r,AMMA-RHr.·(L1NDANE) 19/19 0 0 
r,AMMA. :1-11 nRrlAf\/E 6/19 0.28 0.35 
!::lS£1~~OR ~19 0.39 0.5 
HEPTACHLOR EPOXIDE 0/19 0.28 0.36 
HEXACHLOROBENZENE 18/19 0.43 ().~ 

!M~EX 8/19 0.63 0.79 
!OXYCrJl ORrlANE 19/19 0 0 
IPCB-101/90 13/~ _0.9J 1.1 
IPc:;~-105 - 19/19 0 0 
IpCB-114 0/19 0.96 1.2 
IPCB-118 JW1~_ 0 0 

Target MOL 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 . 
20 
20 
20 
20 
20 

10 

J.Q 
10 
10 
1Q 
10 
10 
10 
10 . 

J.Q 
10 
10 
10 
10 

J.Q 
10 
10 
10 
10 
10 
10 
10 
1Q 
10 
10 
2 
2 
2 
2 



TABLE 1-5 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MDL 
ROUND 2 - MONITORING STATIONS 

Parameter 
PCB-126 
PCB-128 
PCB-138/160 
PCB-149/123 
PCB-153/132 
PCB-156 
PCB-167 
PCB-169 
PCB-170/190 
PCB-18/17 
PCB-180 
PCB-187 
PCB-189 
PCB-195/208 
PCB-201 1157/173 
PCB-206 
PCB-209 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-8/5 
PCB-81 
PENTACHLOROANISOLE 
PENTACHLOROBENZENE 
TRANS-NONACHLOR 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 9 OF9 

Frequency of 
Detections 

19/19 
19/19 
19/19 
16/19 
0/19 
8/19 
14/19 
11/19 

Minimum 
Nondetect 

o 
o 
o 

0.96 

Maximum 
Nondetect 

o 
o 
o 

1.2 
2.2 16 

0.96 1.2 
1.2 

0.96 1.2 
0/19 -.... 6.3 
15/19 2.5 3.2 
19/19 0 0 
19/19 0 0 
3/19 0.96 1.2 
14/19 0.8 0.96 
8/19 0.73 0.94 
15/19 0.83 1 
9/19 1.1 1.4 
11/19 0.76 0.92 
10/19 0.56 0.7 
13/19 0.73 0.84 
19/19 0 0 
8/19 1 1.2 
6/19 1.6 1.9 
17/19 1 1.2 
19/19 0 0 
16/19 0.32 0.38 
10/19 0.17 0.22 

0.55 

- Dry Weight values presented. Dioxins were converted from wet to dry weight by multiplying by a factor 
of 5 for tissue and a factor of 2 for sediment (Wade, personal comm). 

- Shaded cells are non-detected values that are greater than the target MDL. 

Tar et MDL 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
10 
10 
10 

- Target MDLs are from Tables 6-5a through 6-5g in the Interim Offshore Monitoring Plan (TtNUS, October 1999). 



TABLE 1-6 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MDL 
ROUND 2 - REFERENCE STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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Frequency of Minimum Maximum 
Parameter Detections Nondetect Nondetect 
Sediment 

10.5 -... 
9 . 

Semivolatile Or anics u Ik 
1,6,7-TRIMETHYLNAPHTHALENE 16/16 0 0 
1-METHYLNAPHTHALENE 16/16 0 0 
1-METHYLPHENANTHRENE 16/16 0 0 
2,6-DIMETHYLNAPHTHALENE 16/16 0 0 
2-METHYLNAPHTHALENE 16/16 0 0 
ACENAPHTHENE 16/16 0 0 
ACENAPHTHYLENE 16/16 0 0 
ANTHRACENE 16/16 0 0 
BENZO A ANTHRACENE 16/16 0 0 
BENZO A PYRENE 16/16 0 0 
BENZO B FLUORANTHENE 16/16 0 0 
BENZO E PYRENE 16/16 0 0 
BENZO G,H,I PERYLENE 16/16 0 0 
BENZO K FLUORANTHENE 16/16 0 0 
BIPHENYL 16/16 0 0 
C1-CHRYSENES 16/16 0 0 
C 1-DIBENZOTHIOPHENES 16/16 0 0 
C1-FLUORANTHENES/PYRENES 16/16 0 0 
C1-FLUORENES 16/16 0 0 
C1-NAPHTHALENES 16/16 0 0 
C1-PHENANTHRENES/ANTHRACENES 16/16 0 0 
C2-CHRYSENES 16/16 0 0 

Target MDL 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 



TABLE 1-6 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 2 - REFERENCE STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 2 OF9 

Frequency of Minimum Maximum 
Parameter Detections Nondetect Nondetect 

C2-DIBENZOTHIOPHENES 16/16 0 0 
C2-FLUORENES 16/16 0 0 
C2-NAPHTHALENES 16/16 0 0 
C2-PHENANTHRENES/ANTHRACENES 16/16 0 0 
C3-CHRYSENES 16/16 0 0 
C3-DIBENZOTHIOPHENES 16/16 0 0 
C3-FLUORENES 16/16 0 0 
C3-NAPHTHALENES 16/16 0 0 
C3-PHENANTHRENES/ANTHRACENES 16/16 0 0 
C4-CHRYSENES 16/16 0 0 
C4-NAPHTHALENES 16/16 0 0 
C4-PHENANTHRENES/ANTHRACENES 16/16 0 0 
CHRYSENE 16/16 0 0 
DIBENZO(A,H)ANTHRACENE 16/16 0 0 
DIBENZOTHIOPHENE 16/16 0 0 
FLUORANTHENE 16/16 0 0 
FLUORENE 16/16 0 0 
INDENQL1 ,2,3-CD)PYRENE 16/16 0 0 
NAPHTHALENE 16/16 0 0 
PERYLENE 16/16 0 0 
PHENANTHRENE 16/16 0 0 
PYRENE 16/16 0 0 
Pesticides/PCBs (uglkg) 
1,2,3,4-TETRACHLOROBENZENE 12/16 0.17 0.26 
1 ,2A,5-TETRACHLOROBENZENE 16/16 0 0 
2,4'-000 14/16 0.051 0.071 
2,4'-ODE 10/16 0.081 0.1 
2,4'-DDT 10/16 0.02 0.061 
4,4'-000 15/16 0.04 0.04 
4,4'-DDE 16/16 0 0 
4,4'-DDT 16/16 0 0 
ALDRIN 8/16 0.051 0.15 
ALPHA-BHC 16/16 0 0 
ALPHA-CHLORDANE 15/16 0.061 0.061 
BETA-BHC 8/16 0.17 0.52 
CHLORPYRIFOS 4/16 0.24 0.72 
CIS-NONACHLOR 16/16 0 0 
DELTA-BHC 4/16 0.04 0.11 
DIELDRIN 8/16 0.061 0.081 
ENDOSULFAN II 16/16 0 0 
ENORIN 0/16 0.11 0.34 
GAMMA-BHC (LINDANE) 10/16 0.21 0.61 
GAMMA-CHLORDANE 11/16 0.061 0.091 
HEPTACHLOR 7/16 0.14 0.23 
HEPTACHLOR EPOXIDE 0/16 0.02 0.071 
HEXACHLOROBENZENE 4/16 0.04 0.11 
MIREX 2/16 0.02 0.071 
OXYCHLORDANE 5/16 0.01 0.1 
PCB-101/90 15/16 0.04 0.04 
PCB-105 16/16 0 0 
PCB-114 0/16 0.15 0.46 
PCB-118 16/16 0 0 

Target MOL 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 



TABLE 1-6 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 2 - REFERENCE STATIONS 

Parameter 
PCB-126 
PCB-126 
PCB-136/160 
PCB-149/123 
PCB-153/132 
PCB-156 
PCB-167 
PCB-169 
PCB-170/190 
PCB-18/17 
PCB-180 
PCB-187 
PCB-189 
PCB-195/208 
PCB-201/157/173 
PCB-206 
PCB-209 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-?? 
PCB-8/5 
PCB-81 
PENTACHLOROANISOLE 
PENTACHLOROBENZENE 
TRANS-NONACHLOR 

CADMIUM 
CHROMIUM 
COPPER 
IRON 
LEAD 
MANGANESE 
MERCURY 
NICKEL 
SILVER 
ZINC 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 3 OF9 

Frequency of Minimum 
Detections Nondetect 

13/16 0.15 
12/16 0.04 
16/1 6 0 
16/16 0 
16/16 0 
12/16 0.15 
13/16 0.15 
4/16 0.15 
11/16 0.97 
6/16 0.071 
13/16 0.02 
16/16 0 
11/16 0.15 
15/16 0.04 
13/16 0.02 
9/16 0.071 
16/16 0 
16/16 0 
15/16 0.2 
13/16 0.11 
14/16 0.11 
11 /16 0.15 
16/16 0 
7/16 0.15 
16/16 0 
8/16 0.2 
13/16 0.03 

16/16 0 
16/16 0 
16/16 0 
16/16 0 
16/16 0 
16/16 0 
16/16 0 
16/16 0 
16/16 0 
16/16 0 
16/16 0 
16/16 0 

Maximum 
Nondetect 

0.2 
0.04 
o 
o 
o 

0.18 
0.18 
0.24 

, 2.6 
0.22 
0.15 

0 
0.46 
0.04 
0.02 
0.11 

0 
0 

0.2 
0.15 
0.12 
0.23 

0 
0.23 

0 
0.5 

0.04 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Tar et MOL 

1 

1 
1 
2 
2 
2 

50 
5 

0.3 
5 
5 

50 
5 
5 

0.2 
5 

0.1 
15 



TABLE 1-6 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MDL 
ROUND 2 - REFERENCE STATIONS 

Parameter 
Mussel 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 4 OF 9 

Frequency of Minimum Maximum 
Detections Nondetect Nondetect Target MDL 



TABLE 1-6 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 2 - REFERENCE STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 5 OF9 

Frequency of Minimum Maximum 
Parameter Detections Nondetect Nondetect 

C2-DIBENZOTHIOPHENES 8/8 0 0 
C2-FLUORENES 8/8 0 0 
C2-NAPHTHALENES 8/8 0 0 
C2-PH ENANTH R EN ES/ ANTH RAC EN ES 8/8 0 0 
C3-CHRYSENES 8/8 0 0 
C3-DIBENZOTHIOPHENES 8/8 0 0 
C3-FLUORENES 8/8 0 0 
C3-NAPHTHALENES 8/8 0 0 
C~PHENANTHRENESMNTHRACENES 8/8 0 0 
C4-CHRYSENES 8/8 0 0 
C4-NAPHTHALEN ES 8/8 0 0 
C4-PHENANTHRENES/ANTHRACENES 8/8 0 0 
CHRYSENE 8/8 0 0 
DIBENZO(A,H)ANTHRACENE 8/8 0 0 
DIBENZOTHIOPHENE 8/8 0 0 
FLUORANTHENE 8/8 0 0 
FLUORENE· 8/8 0 0 
INDENO(1,2,3-CD)PYRENE 8/8 0 0 
NAPHTHALENE 8/8 0 0 
PERYLENE 8/8 0 0 
PHENANTHRENE 8/8 0 0 
PYRENE 8/8 0 0 
Pesticides/PCBs (ug/kg) 
1,2,3,4-TETRACHLOROBENZENE 8/8 0 0 
1,2,4,5-TETRACHLOROBENZENE 0/8 1.1 8.9 
2,4'-DDD 8/8 0 0 
2,4'-DDE 7/8 0.15 0.15 
2,4'-DDT- 8/8 0 0 
4,4'-DDD 8/8 0 0 
4,4'-DDE 8/8 0 0 
4,4'-DDT 8/8 0 0 
ALDRIN 8/8 0 0 
ALPHA-BHC 8/8 0 0 
ALPHA-CHLORDANE 8/8 0 0 
BETA-SHC 8/8 0 0 
CHLORPYRIFOS 0/8 2.1 5.2 
CIS-NONACHLOR 8/8 0 0 
DELTA-SHC 1/8 0.061 0.099 
DIELDRIN 8/8 0 0 
ENDOSULFAN II 8/8 0 0 
ENDRIN 8/8 0 0 
GAMMA-BHC (LINDANE) 8/8 0 0 
GAMMA-CHLORDANE 8/8 0 0 
HEPTACHLOR 5/8 0.19 0.22 
HEPTACHLOR EPOXIDE 8/8 0 0 
HEXACHLOROBENZENE 8/8 0 0 
MIREX 0/8 0.28 0.45 
OXYCHLORDANE 1/8 0.13 0.21 
PCB-101/90 8/8 0 0 
PCS-105 8/8 0 0 
PCS-114 0/8 0.43 0.69 
PCB-118 8/8 0 0 

Target MOL 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
2 
2 
2 
2 



TABLE 1-6 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 

Parameter 
PCB-126 

~~1~ 

PCB-138/160 
PCB-149/123 
PCB-153/~2 

PCB-156 
PCB-167 
PCB-169 
PCB-170/190 
.PC~-18/1I 

PCB-180 
PCB-187 
IpCB-189 
PCB-195/208 
IP@-201L1§7/1E 
·PCB-206 
IPCB-209 
IPCB-28 
iPCB-44 
~-g 

IPCB-66 
IPCB-77 
~ __ 8& 

IpCB-81 
IPENTACHI nl=lnAl\jlSOLE 

I.E.-~T J\Qj19BQE3.S.N~ 
ITR.AN~-NONACHLOR 

Inorganics (mg/kg) 
IALIJMINUfIi1 
IARSENIC 
ICADMIUM 
ICHROMIUM 
ICOPPER 

lI.FQf\! 
ILEAD 
IMANGANESE 
IM_~RCUI1-'f 

INICKEL 
ISILVER 
IZINC 

ROUND 2 - REFERENCE STATIONS 
BASELINE INTERIM OFFSHORE MONITORING REPORT 

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
PAGE 6 OF9 

Frequency of Minimum Maximum 
Detections Nondetect Nondetect 

8/8 0 0 
8/8 0 0 

~ 0 0 
8/8 0 0 
8/8 0 0 
8/8 0 Q-
8/8 0 0 

~ 0.43 ~ 
0/8 0.18 
1/8 1.2 1.8 
8/~ 0 0_ 
8/8 0 0 
3/8 0.43 0.61 
8/8 0 0 
6/8 0.36 0.46 
1/8 ~.41 _0& 
8/8 0 0 
8/8 0 0 
8/8 0 0 
8/8 0 0 
8/8 0 ~ 
1/8 0.48 0.69 
8/8 0 0 

~ j).61 Q.§j 
8/8 0 0 
0/8 0.87 4.1 
7/~ j).084 0.0§4 

8/8 0 0 
8/8 0 0 
8/8 0 0 
8/8 0 0 
8/8 0 0 
8/8 0 0 
8/ft 0 0_ 
8/8 0 0 
8/8 0 0 
8/8 0 0 
8/8 0 0 
8/EL 0 -~ 

Target MOL 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

.. ~ 
2 
2 
2 
10 
10 
10 

10 
0.35 
0.1 
O.<t. 
0.1 
15 
0.1 
1.7 

0.01 
0.14 
0.29 
5.7 



TABLE 1-6 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 2 - REFERENCE STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 7 OF9 

Frequency of Minimum Maximum 
Parameter Detections Nondetect Nondetect 

Juvenile Lobster 

Ie Or anics u Ik 
1,6,7-TRIMETf-fYLNAPHTHALENE 4/4 0 0 
1-M ETHYLNAPHTHALEN E 4/4 0 0 
1-METHYLPHENANTHRENE 4/4 0 0 
2,6-DIMETHYLNAPHTHALENE 4/4 0 0 
2-M ETHYLNAPHTHALEN E 4/4 0 0 
ACENAPHTHENE 4/4 0 0 
ACENAPHTHYLENE 4/4 0 0 
ANTHRACENE 4i4 0 0 
BENZO A ANTHRACENE 4/4 0 0 
BENZO A PYRENE 4/4 0 0 
BENZO B FLUORANTHENE 4/4 0 0 
BENZO E PYRENE 4/4 0 0 
BENZO G,H,I PERYLENE 4/4 0 0 
BENZO K FLUORANTHENE 4/4 0 0 
BIPHENYL 4/4 0 0 
C1-CHRYSENES 4/4 0 0 
C1-DIBENZOTHIOPHENES 4/4 0 0 
C1-FLUORANTHENES/PYRENES 4/4 0 0 
C1-FLUORENES 4/4 0 0 
C1-NAPHTHALENES 4/4 0 0 
C1-PHENANTHRENES/ANTHRACENES 4/4 0 0 
C2-CHRYSENES 4/4 0 0 

Target MOL 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 



TABLE 1-6 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MDL 
ROUND 2 - REFERENCE STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 80F9 

Frequency of Minimum Maximum 
Parameter Detections Nondetect Nondetect 

C2-DIBENZOTHIOPHENES 4/4 0 0 
C2-FLUORENES 4/4 0 0 
C2-NAPHTHALENES 4/4 0 0 
C2-PHENANTHRENES/ANTHRACENES 4/4 0 0 
C3-CHRYSENES 4/4 0 0 
C3-DIBENZOTHIOPHENES 4/4 0 0 
C3-FLUORENES 4/4 0 0 
C3-NAPHTHALENES 4/4 0 0 
C3-PHENANTHRENES/ANTHRACENES 4/4 0 0 
C4-CHRYSENES 4/4 0 0 
C4-NAPHTHALENES 4/4 0 0 
C4-PHENANTHRENES/ANTHRACENES 4/4 0 0 
CHRYSENE 4/4 0 0 
DIBENZO{A,H)ANTHRACENE . 4/4 0 0 
DIBENZOTHIOPHENE 4/4 0 0 
FLUORANTHENE 4/4 0 0 
FLUORENE 4/4 0 0 
INDENO{1,2,3-CD)PYRENE 4/4 0 0 
NAPHTHALENE 4/4 0 0 
PERYLENE 4/4 0 0 
PHENANTHRENE 4/4 0 0 
PYRENE 4/4 0 0 
Pesticides/PCBs (ug/kg) 

:1 ,2,3,4-TETRAr':1-l1 ,ROBENZENE 4/4 0 0 
[1 ,g,4,5-TETRACHLUtlUCt ,'1LcNE 2/4 0.66 0.87 
12,4'-DDD 2/! 0.24 0.25 
'2,4'-DDE 3/4 0.34 0.34 
2,4'·DDT 3/4 0.32 0.32 
4,4'-DDD 2/4 0.29 0.3 
4,4'-DDE 4/4 0 0 
4,4'·DDT 1/4 0.44 Q.46 
ALDRIN 2/4 0.38 0.39 
ALPHA-BHe 4/4 0 0 
ALPHA-CHLORDANE 2~! 0.3 0.3 
'SETA-BHC 1/4 0.24 ~ 
IgH~OFlP'(RIFOS 0/4 2.5 
ICIS-NONACHLOR 2/4 0.26 0.27 
:DELTA-BHC 3/4 0.16 0.16 
~I!:LDRIN AI! 0 0 
ENDOSULFAN II 0/4 0.29 0.3 
ENDRIN 0/4 0.78 0.83 
~AMMA-Rf-jC (LINDANE) 2/4 1.1 1.5 
IGAMMA-Ci-li Ol=lnAI\II= 1/4 0.3 0.32 
IHgPTACHLOR 0/4 0.43 Q.46 
[HEPTACHLOR EPOXIDE 0/4 0.3 0.32 
[HEXACHl 01=101= :l\r~ENE 3/4 0.38 0.38 
IMIREX 2/4 0.69 0.72 
:OXYCI-U Ol=lnA,NE 4/4 0 0 
IPCB-l01/90 3/4 0.96 0.96 
ipCS-l05 4/4 0 0 
IPCS-114 0/4 1.1 1.1 
IPCE3-118 ~/! 0 Q 

Target MDL 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
_t~ 

10 
10 
10 
10 
2 
2 
2 
2 



IRON 
LEAD 
MANGANESE 
MERCURY 
NICKEL 
SILVER 
ZINC 

TABLE 1-6 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MDL 
ROUND 2 - REFERENCE STATIONS 

Parameter 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 9 OF9 

2.7 2.9 

4/4 o o 
4/4 o o 
4/4 o o 
0/4 0.5 D.52 ., 
4/4 0 0 
4/4 0 0 
2/4 0.07 0.07 
4/4 0 0 
4/4 0 0 
2/4 , 0.5 .' 0,51 
4/4 o o 
4/4 o o 

- Dry Weight values presented. Dioxins were converted from wet to dry weight by multiplying by a factor 
of 5 for tissue and a factor of 2 for sediment (Wade, personal comm). 

- Shaded cells are non-detected values that are greater than the target MDL. 
- Target MDLs are from Tables 6-5a through 6-5g in the Interim Offshore Monitoring Plan (TtNUS, October 1999). 

MDL 

10 
0.35 
0.1 
0.4 
0.1 
15 
0.1 
1.7 

0.01 
0.14 
0.29 
5.7 
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DATA QUALITY ASSESSMENT REPORT FOR ROUND 3 



Interim Offshore Monitoring Round 3 Data Quality Assessment 

Portsmouth Naval Shipyard, Kittery, Maine 

November 16, 2001 

This memorandum presents the data quality assessment (OOA) for Round 3 of the Interim 

Offshore Monitoring Program. The detailed data quality evaluation is provided in Attachment A.3-

1. This OOA document consists of reviewing the data for the following: 

• Gross errors in chemical analyses, toxicology assessments, or data reporting. 

• Gross inconsistencies among monitoring stations, reference stations, or sampling locations 

within monitoring stations or reference stations. 

• Gross dlfferences between observed coefficients of variation for the sediment data and 

expectations based on past data analyses. 

1.0 GROSS ERRORS IN CHEMICAL ANALYSES, TOXICOLOGY ASSESSMENTS, OR DATA 

REPORTING 

1.1 Detection Limits 

Minimum and maximum detection limits achieved during laboratory analysis were compared to 

target method detection limits (MOLs) contained in Tables 6-5a through 6-5g of the lnterim 

Offshore Monitoring Plan (TtNUS, October 1999). Because MOLs in Table 6-5i (Dioxins) were 

presented on a wet weight basis, target MOLs were recalculated accounting for the percent 

moisture to facilitate these comparisons (multiplied by 2 for sediment and 5 for tissue to obtain 

dry weight values) . Tables 1-5 and 1-6 in Attachment A.3-1 list the minimum and maximum non

detected values for each matrix. Exceedance of the target MDL for some chemicals did not affect 

the usability of the sample data for monitoring purposes. As presented in the Interim Offshore 

Monitoring Plan (TtNUS, October 1999), trending of chemicals will be conducted for chemicals of 

concern (COCs) with interim remediation goals (IRG.s) in sediment. Based on Tables 1-5 and 1-

6, the chemicals with IRGs were either detected in all of the sediment samples or the MOL did not 

exceed the target MOL. 



1.2 Analytical Methods 

Comparability of laboratory measurements is assessed primarily through the use and 

documentation of similar sampling and analytical methods. Results are reported in units that 

ensure comparability with previous data and with current state and federal standards and 

guidelines. Comparability of field data is satisfied by ensuring that the field sampling plan is 

followed and that proper sampling techniques are used. Comparability of laboratory 

measurements is assessed primarily through the use of certified reference materials, spike 

recoveries, and relative percent difference (RPD) values, as well as by using proven analytical 

methods of comparable performance characteristics such as accuracy, precision, and sensitivity. 

Failure to achieve comparability will result in corrective action. 

Field data were generated using the methodologies and units specified in the Interim Offshore 

Monitoring Plan. 

1.3 Sampling Methods 

Sampling was conducted by the University of Rhode Island (URI) under the supervision of Tetra 

Tech NUS, Inc. (TtNUS). URI collected the samples in accordance with the standard operating 

procedures that were developed for this project, as specified in the plan. Deviations in the 

sampling plan were documented in the Interim Offshore Monitoring Program Round 3 data 

package (TtNUS, January 2001). In . addition to the deviations presented in the Round 3 data 

package, the following modifications were made in the sampling procedures based on the 

availability of mussels and juvenile lobsters: 

• Mussels that were 5 to 6 cm in length were preferentially collected for chemical analysis, 

when available as stated in Appendix 8.5 of the Interim Offshore Monitoring Plan (TtNUS, 

October 1999). Some of the samples had a few large or smalle~ mussels, depending upon 

availability. However, primarily larger mussels (6 to 8 cm) were collected at several locations 

because inadequate numbers of mussels in the preferred size range were available. These 

samples are listed below. All of those sFlmpes were collected from subtidal areas. Subtidal 

mussels are typically larger than intertidal mussels because subtidal mussels spend a larger 

portion of their time feeding, because they are covered with water all of the time. 

Samples with Larger Mussels 

OU4-MU-M01-300A 

OU4-MU-M10-200A 

Round 3 DQA 2 November 16, 200 1 



OU4-MU-M 1 0-300A 

OU4-MU-M14-200A 

OU4-MU-R01-300A 

OU4-MU-R03-300A 

OU4-MU-R04-300A 

• Adequate numbers of juvenile lobsters were collected in the preferred size range (5 to 6 cm 

carapace length) at each of the monitoring stations. Five lobsters (in the preferred size 

range) from each station were composited into a single tissue sample and analyzed by the 

laboratory. The collected sizes of juvenile lobster fell within the size range specified in the 

monitoring plan so there is no anticipated impact to the project. 

1.4 Data Validation 

Attachment 1 presents a detailed data quality evaluation. Part of that evaluation includes a 

section on data validation. The following bullets present the most significant issues noted during 

the data validation: 

• No areas of concern were identified on the basis of qualification for tissue and sediment 

samples. Overall, Round 3 data were similar to Round 2. 

• Many of the dioxin results in several samples were rejected because of internal standard 

recovery noncompliance that may be linked to instrument malfunction rather than an 

indication of poor laboratory performance. Therefore, the toxic equivalent quotients (TEQs) 

that were calculated may be biased low. 

• Overall, method blanks in Round 3 were cleaner than Round 1, but slightly more 

contaminated than Round 2. Method blank contamination will continue to be an area of 

scrutiny in Round 4. 

2.0 CONSISTENCY AMONG MONITORING STATIONS, REFERENCE STATIONS, OR 

SAMPLING LOCATIONS WITHIN MONITORING STATIONS OR REFERENCE 

STATIONS 

The Round 3 data package presents the descriptive statistics for the sediment (Tables 3-4a and 

3-4b), mussel (Tables 3-8a and 3-8b), and juvenile lobsters (Tables 3-9a and 3-9b) (TtNUS, 

January 2001). The data in these tables are not normalized. These tables are included as an 
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attachment to this OQA report for ease of review. The following general observations were made 

after reviewing the tables: 

• More dioxins were detected in the sediment and mussel samples than in the juvenile lobster 

samples. Similar frequencies of detection for each dioxin wer~ observed between the 

monitoring stations and reference stations for sediment and juvenile lobster; however, 

approximately twice as many dioxins were detected in mussel samples from the monitoring 

stations as compared to the reference stations. In general, the greatest dioxin concentrations 

at the monitoring stations were in samples from M09 and M11 (sediment), M09 (mussel), and 

M07 (juvenile lobster). In general, the greatest dioxin concentrations at the reference stations 

were in samples from R03 (sediment) and R01 (mussel). No location stood out as having the 

greatest number of maximum detections for juvenile lobster. 

• Most of the PAHs were detected in every sediment, mussel, and juvenile lobster sample. In 

general, the greatest PAH concentrations at the monitoring stations were in samples from 

M12 (sediment), M13 (mussel). and MOS and M13 (juvenile lobster). In general, the greatest 

PAH concentrations at the reference stations were in samples from R02 and R03 (sediment), 

R03 (mussel), and R02 and R04 (juvenile lobster). The maximum detection of many of the 

PAHs in mussel at monitoring station M13, location 1 (M13-100A) was more than 20 times 

the mean concentration. 

• Most of the pesticides and PCBs were detected in the majority of the sediment, mussel, and 

juvenile lobster samples; the frequency of detection was greater in sediment and mussel than 

juvenile lobster except for pesticides were detected in the reference lobster samples. In 

general, the greatest pesticide concentrations at the monitoring stations were in samples 

from M10 and M13 (mussel) and MOS (juvenile lobster), and the greatest PCB concentrations 

at the monitoring stations were in samples ' from MOS and M12 (sediment), M10 and M13 

(mussel), and MOS (juvenile 'lobster). In general, the greatest pesticide concentrations at the 

reference stations were in samples from R03 (sediment), and R03 (mussel), and the greatest 

PCB concentrations at the reference stations were in samples from R03 (sediment), R01 and 

R03 (mussel) and R02 (juvenile lobster). No monitoring stations stood out as having the 

greatest number of maximum detections for juvenile lobster. 

• Metals were detected in most if not all of the sediment, mussel, and juvenile lobster samples. 

In general, the greatest metal concentrations at the monitoring stations were in samples from 

M04 (sediment) andM09 (mussel). In general, the greatest metal concentrations at the 
.. 

reference stations were in samples from R02 (sediment), R04 (mussel), and R01 (juvenile 
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lobster). The maximum concentration of copper in sediment at the monitoring stations (M04-

1) was more than 20 times greater than the mean copper concentration. This location is 

where foundry slag has been observed in the offshore area. No monitoring stations stood out 

as having the greatest number of maximum detections for metals for juvenile lobst.er. 

Analytical data were also normalized using the proceduresdesribed in the DQA report for Round 

1 (see Attachment A.1). 

Tables A.3-1, A.3-2, and A.3-3 present the normalized sediment (organics and metals), mussel 

(organics), and juvenile lobster (organics) results, respectively, at each monitoring station. The 

non-normalized metals results for mussels and juvenile lobsters are also included in the 

appropriate tables. The results for the individual sample locations from each station were 

averaged, as presented in the monitoring plan (TtNUS, October 1999). The results for the 

individual samples are provided in Appendix B. The average reference station concentration 

(the average results from all four reference stations), along with the range of the reference 

station average concentrations, also are included on Tables A.3-1, A.3-2, and A.3-3. Various 

values on the tables are shaded based on how high the numerical value was compared to the 

average reference concentration. The footnotes on the tables indicate the number of times 

greater than the reference concentration a sample had to be in order to be shaded. There is no 

significance in the number of times greater than the reference concentration a sample had to be 

to. become shaded except that value were selected to identify monitoring stations that had 

chemical concentrations that were the most elevated compared to reference stations in the data. 

The intent was to determine whether elevated chamical concentrations appear to be correlated 

across the sampled media (sediment, mussel tissue, and juvenile lobster tissue). 

The following bullets summarize the results of this evaluation using the normalized data. 

• Monitoring station M 11 generally had the greatest dioxin concentrations in the sediment. No 

stations · stood out as having elevated dioxin levels for mussels or juvenile lobster at the 

monitoring stations. 

• Concentrations of several PAHs in the monitoring station samples were greater than two 

times the average reference station concentrations. Monitoring Stations M01, M11, M12, 

M13, and M14 had the greatest sediment PAH concentrations; M12 and M13 had the 

greatest mussel PAH concentrations. Monitoring stations M08, M13, and M14 had the 

greatest juvenile lobster PAH concentrations. Therefore, monitoring station M13 had 

elevated levels of PAHs in sediment, mussel, and juvenile lobster, and M14 had elevated 
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levels of PAHs in sediment and juvenile lobster samples. These two monitoring stations are 

located in the main flow of the Piscataqua River within the Dry Docks Area of Concern 

(AOC). 

• Several pesticides in the monitoring station samples were at concentrations greater than ten 

times the average reference station sediment concentrations and two times the average 

reference station mussel and juvenile lobster concentrations. Monitoring stations M01, M04, 

and MOB had the greatest pesticide concentrations in the sediment. No monitoring stations 

stood out as having elevated pesticide levels for mussels. Monitoring stations MOB had 

greater concentrations for a limited number of pesticides in the juvenile lobster samples. 

• Several PCBs in the monitoring station samples were at concentrations greater than ten 

times the average reference station sediment concentrations and two times greater the 

average reference station mussel and juvenile lobster concentrations. Monitoring stations 

M03, MOB, and M11 had the greatest pesticide concentrations in the sediment. No monitoring 

stations stood out as having elevated levels of PCBs for mussels with the exception of 

sporadic detections at several monitoring stations. Monitoring station MOB had slightly greater 

PCB concentrations in the juvenile lobsters. No stations had elevated levels of PCBs in all 

three media. 

• Normalized metal concentrations were greatest in the sediment at monitoring stations M04 

and M11. Metal concentrations in the mussel and juvenile lobster samples were not 

normalized. Non-normalized concentrations were greatest in the mussels at monitoring 

stations M03 and M09, whereas no monitoring stations stood out as having elevated levels of 

metals in juvenile lobsters. No monitoring stations had elevated levels of metals in all three 

media. 

3.0 EVALUATION OF COEFFICIENTS OF VARIATION FOR SEDIMENT DATA FOR THE 

MONITORING STATIONS 

Table A.3-4 presents the coefficients of variation (CVs) for each of the parameters that were 

detected in the sediment samples at the monitoring stations. The table also presents the 

minimum, maximum, and mean concentrations and the average, minimum and maximum CVs for 

each analyte fraction (e.g., dioxins, PAHs, pesticides, PCBs, and metals) . The average CVs 

ranged from 1.06 for metals, to 1.47 for dioxins. Most of the CVs for the individual chemicals 

were less than 2.0, and many were less than 1.5. The CVs were slightly greater than the CVs 

Round 3 DQA 6 November 16,200] 



that were presented in Appendix 8.3 of the Interim Offshore Monitoring Plan for OU4 (TtNUS, 

October 1999). The following bullets list the potential reasons: 

• The CVs in the monitoring plan were calculated for each area AOC (e.g., Back Channel, 

Clark Cove), and the CVs in Table A.3-4 represent the larger offshore area. The CVs in each 

area will be calculated and evaluated in the baseline report. 

• Because a greater number of samples were used to calculate the CVs for these Interim 

Offshore Monitoring samples, greater variation in these sample results was expected. 

• Elevated detections of a few parameters in a few samples from this sampling round skewed 

some of the CVs high. These elevated detections will be evaluated in the baseline report. 

• The historic samples were either all subtidal (EERA) or intertidal (seep/sediment sampling), 

and the samples in Table A.3-4 consist of both intertidal and subtidal samples. The baseline 

Report evaluates whether there are differences in chemical concentrations between the 

subtidal and intertidal samples. 

In summary, although the CVs for the Round 3 Interim Offshore Monitoring Program are greater 

than the CVs previously identified, the fact that most of them are less than 2.0 supports the 

assumption that there is relatively low variation in sample results across the stations, with a few 

exceptions. Some of these exceptions are discussed in more detail in the baseline report. 
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Parameter 
Dioxins/Furans (ng/kg) 
1,2,3,4,6,7,8-HPCDD 
1,2,3,4,6,7,8-HPCDF 
1,2,3,4,7,8,9-HPCDF 
1,2,3,4,7,8-HXCDD 
1,2,3,4,7,8-HXCDF 
1,2,3,6,7,8-HXCDD 
1,2,3,6,7,8-HXCDF 
1,2,3,7,8,9-HXCDD 
1,2,3,7,8,9-HXCDF 
1,2,3,7,8-PECDD 
1,2,3,7,8-PECDF 
2,3,4,6,7,8-HXCDF 
2,3,4,7,8-PECDF 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
OCDD 
OCDF 
TOTAL DIOXINS 
TOTAL FURANS 
TOTAL HPCDD 
TOTAL HPCDF 
TOTAL HXCDD 
TOTAL HXCDF 
TOTAL PECDD 
TOTAL PECDF 
TOTAL TCDD 
TOTAL TCDF 
Polyaromatic Hydrocarbons (ug/kg) 
1,6,7-TRIMETHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
1-METHYLPHENANTHRENE 
2,6-DIMETHYLNAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACE NAPHTHYL ENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 

TABLE 3-4a 

DESCRIPTIVE STATISTICS OF THE ROUND 3 SEDIMENT DATA FOR THE MONITORING STATIONS 
ROUND 3 - INTERIM OFFSHORE MONITORING PROGRAM 

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
PAGE 1 OF 4 

Sample with 
Frequency Minimum Maximum Mean Maximum Standard Coefficient of 

of Detection Concentration Concentration Concentration Concentration Deviation Variation 

12/16 7.62 370 67 OU4-SD-M09-300A-D 97 1.44 
10/16 2.48 116 20 OU4-SD-M09-300A-D 21 1.08 
10/16 0.08 6.9 1.80 OU4-SD-M11-300A 1.92 1.07 
9/16 0.12 5.43 1.24 OU4-SD-M09-300A-D 1.12 0.91 
11/16 0.11 9.06 2.12 OU4-SD-M09-300A-D 2.28 1.07 
12/16 0.28 . 17.7 3.85 OU4-SD-M09-300A-D 4.04 1.05 
9/16 0.14 33.2 3.79 OU4-SD-M 11-300A 8.04 2.12 
12/16 0.12 11 2.49 OU4-SD-M09-300A-D 2.67 1.07 
3/16 0.19 1.12 0.71 OU4-SD-M 12-200A-D 0.27 0.38 
7/16 0.06 5.81 0.80 OU4-SD-M09-300A-D 0.82 1.02 
6/16 2.1 17.8 2.05 OU4-SD-M11-300A 4.29 2.09 
11/16 0.12 39.4 4.33 OU4-SD-M11-300A 9.63 2.23 
6/16 0.14 41.3 4.01 OU4-SD-M 11-300A 10 2.52 
6/16 0.07 1.81 0.25 OU4-SD-M09-300A-D 0.27 1.07 
12/16 0.23 17.5 2.22 OU4-SD-M 11-300A 4.32 1.94 
12/16 64.3 3173 573 OU4-SD-M 12-1 OOA 837 1.46 
10/16 3.98 130 25 OU4-SD-M09-300A-D 27 1.09 
12/16 85.1 4306 797 OU4-SD-M 12-1 OOA 1,139 1.43 
13/16 8.48 947 179 OU4-SD-M 11-300A 259 1.45 
12/16 19.2 1029 178 OU4-SD-M12-100A 265 1.49 
13/16 4.49 246 53 OU4,SD-M09-300A-D 66 1.25 
16/16 0.5 228 40 OU4-SD-M09-300A-D 39 0.98 
16/16 0.57 166 37 ·OU4-SD-M11-300A 46 1.26 
8/16 0.06 25.1 2.64 OU4-SD-M09-300A-D 5.60 2.12 
12/16 1.3 296 31 OU4-SD-M11-300A 72 2.29 
8/16 1 31 3.33 OU4-SD-M09-300A-D 4.59 1.38 
16/16 0.23 286 30 OU4-SD-M11-300A 71 2.34 

40/40 0.6 65.4 17 OU4-SD-M13-100A 16 0.98 
40/40 0.85 304 39 OU4-SD-M14-200A 61 1.56 
40/40 1.43 1257 117 OU4-S D-M 14-200A 225 1.92 
40/40 0.68 113 23 OU4-SD-M12-100A 23 0.99 
40/40 1.33 353 54 OU4-S D-M 14-200A 73 1.34 
40/40 0.56 2561 166 OU4-SD-M12-100A 466 2.80 
40/40 4.58 453 106 OU4-SD-M01-300A-D 87 0.82 
40/40 5.55 2205 322 OU4-SD-M12-100A 448 1.39 
40/40 10.9 5833 670 OU4-SD-M12-100A 1,065 1.59 
40/40 16.3 8467 683 OU4-SD-M12-100A 1,505 2.20 



Parameter 
BENZO(B)FLUORANTHENE 
BENZO(E)PYRENE 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
BIPHENYL 
Cl-CHRYSENES 
C1-DIBENZOTHIOPHENES 
C l-FLUORANTHENES/PYRENES 
C l-FLUORENES 
C l-NAPHTHALENES 
Cl-PHENANTHRENES/ANTHRACENES 
C2-CHRYSENES 
C2-DIBENZOTHIOPHENES 
C2-FLUORENES 
C2-NAPHTHALENES 
C2-PHENANTHRENES/ANTHRACENES 
C3-CHRYSENES 
C3-DIBENZOTHIOPHENES 
C3-FLUORENES 
C3-NAPHTHALENES 
C3.-PHENANTHRENES/ANTHRACENES 
C4-CHRYSENES 
C4-NAPHTHALENES 
C4-PHENANTHRENES/ANTHRACENES 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
DIBENZOTHIOPHENE 
FLUORANTHENE 
FLUORENE 
INDENO(1,2,3-CD)PYRENE 
NAPHTHALENE 
PERYLENE 
PHENANTHRENE 
PYRENE 
Pesticldes/PCBs (ug/kg) 
1,2,3,4-TETRACHLOROBENZENE 
1,2,4,5-TETRACHLOROBENZENE 
2,4'-DDD 
2,4'-DDE 

TABLE 3·4a 

DESCRIPTIVE STATISTICS OF niE ROUND 3 SEDIMENT DATA FOR THE MONITORING STATIONS 
ROUND 3 • INTERIM OFFSHORE. MONITORING PROGRAM 

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
PAGE 2 OF 4 

Sample with 
Frequency Minimum Maximum Mean Maximum Standard Coefficient of 

of Detection Concentration Concentration Concentration Concentration Deviation Variation 
40/40 15.8 7235 897 OU4-S0-M12-100A 1,284 1.43 
40/40 10.4 3370 475 OU4-S0-M12-100A 636 1.34 
40/40 11 3248 448 OU4-SD-M12-100A 597 1.33 
40/40 6.69 2332 291 OU4-SD-M12-100A 435 1.50 
40/40 0.75 66.8 11 OU4-S0-M12-100A 13 1.17 
40/40 8.82 2386 415 OU4-SD-MOl-300A-O 498 1.20 
38/40 2.45 180 31 OU4-SD-M12-100A 40 1.30 
40/40 16.3 3584 662 OU4-SD-M12-100A 853 1.29 
35/40 1.97 447 73 OU4-SD-M13-100A 108 1.48 
40/40 2.18 657 94 OU4-SD-M14-200A 134 1.43 
40/40 6.84 1901 339 OU4-SD-M12-100A 493 1.45 
40/40 3.66 893 148 OU4-S0-MOl-300A-D 159 1.07 
40/40 1.39 123 32 OU4-S0-MOl-300A-D 28 0.87 
40/40 2.9 344 67 OU4-S0-MOl-300A-D 70 1.04 
40/40 3.14 492 93 OU4-SD-M 14-200A 105 1.12 
40/40 . 4.52 1088 211 OU4-S0-MOl-300A-O 267 1.27 
40/40 0.27 44.4 8.25 OU4-SD-M12-100A 7.57 0.92 
40/40 1.23 177 30 OU4-SD-M 13-300A 35 1.16 
37/40 0.94 388 53 OU4-SD-MOl-300A-D 71 1.35 
39/40 3.49 291 83 OU4-SD-M14-200A 72 0.87 
40/40 5.64 888 123 OU4-S0-MO 1-300A-D 170 1.38 
40/40 0.44 109 10 OU4-SD-M12-200A-D 12 1.19 
36/40 1.48 264 45 OU4-SD-M14-200A 47 1.06 
40/40 303 432 69 OU4-S0-MOl-300A 74 1.08 
40/40 11.6 6585 698 OU4-SD-M12-100A 1,141 1.63 
40/40 2.12 790 111 OU4-S0-M12-100A 146 1.31 
40/40 0.59 481 46 OU4-SD-M12-100A 95 2.09 
40/40 20.4 13837 1,489 OU4-SD-M12-100A 2,770 1.86 
40/40 1.41 2434 175 OU4-SD-M12-100A 431 2.46 
40/40 10.9 3740 450 OU4-SD-M12-100A 658 1.46 
40/40 2.14 582 83 OU4-SD-M12-100A 113 1.36 
40/40 3.38 1016 153 OU4-SD-M12-100A 193 1.26 
40/40 7.73 9952 896 OU4-SD-M12-100A 1,952 2.18 
39/40 17.6 11420 1,297 OU4-SD-M12-100A 2,226 1.72 

9/40 0.01 0.93 0.15 OU4-SD-M 13-300A 0.20 1.27 
13/40 0.42 2.8 0.65 OU4-SD-M 12-200A-D 0.43 0.67 
40/40 0.09 43 5.07 OU4-SD-M08-100A-D 6.47 1.28 
29/40 0.03 2.2 0.27 OU4-SD-M08-100A-D 0.39 1.46 



Parameter 
2,4'-DDT 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 

BETA-BHC 
CHLORPYRIFOS 
CIS-NONACHLOR 
DELTA-BHC 
DIELDRIN 
ENOOSULFAN II 
ENDRIN 
GAMMA-BHC (LINDANE) .. 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
HEXACHLOROBENZENE 
MIREX 
OXYCHLORDANE 
PCB-101/90 
PCB-105 
PCB-118 
PCB-126 
PCB-128 
PCB-138/160 
PCB'149/123 
PCB-153/132 
PCB-156 
PCB-167 
PCB-169 
PCB-170/190 
PCB-18/17 

TABLE 3-4a 

DESCRIPTIVE STATISTICS OF THE ROUND 3 SEDIMENT DATA FOR THE MONITORING STATIONS 
ROUND 3 - INTERIM OFFSHORE MONITORING PROGRAM 

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
PAGE 3 OF 4 

Sample with 
Frequency Minimum Maximum Mean Maximum Standard Coefficient of 

of Detection Concentration Concentration Concentration Concentration Deviation Variation 
40/40 0.03 23 2.45 OU4-SD-M04-100A 5.60 2.28 
40/40 0.13 105 10 OU4-SD-M08-100A-D 18 1.68 

. 40/40 0.29 114 6.46 OU4-S D-M04-300A 18.12 2.80 
40/40 0.03 104 14 OU4-SD-M04-100A 27 1.95 
13/40 0.01 0.07 0.04 OU4-SD-M08-200A 0.01 0.42 
38/40 0.02 0.32 0.09 OU4-SD-M14-300A 0.07 0.80 
38/40 0.06 6.1 0.86 OU4-SD-M 1 0-1 OOA-D 1.11 1.30 

OU4-SD-M01 -100A, 
20/40 0.08 1.8 0.40 OU4-SD-M 13-200A 0.48 1.19 
1/40 4.2 4.2 0.41 OU4-SD-M09-300A-O 0.45 1.09 

40/40 0.03 1.4 0.32 OU4-SD-M01-300A-D 0.27 0.85 
21/40 0.01 0.21 0.05 OU4-SD-M09-300A-D 0.04 0.84 
29/40 0.01 32 1.52 OU4-SD-M01-200A 5.41 3.55 
40/40 0.01 5.3 0.86 OU4-SD-M01 -300A 0.86 1.00 
3/40 0.14 0.63 0.11 OU4-S0-M01 -200A 0.10 0.92 

. 10/40 0.06 0.43 0.16 OU4-S0-M01 -300A 0.06 0.41 
27/40 0.03 6.2 0.57 OU4-SD-M10-100A-D 1.19 2.08 
14/40 0.04 0.97 0.18 OU4-SD-M03-100A 0.19 1.04 
2/40 0.01 0.05 0.02 OU4-SD-M09-100A 0.01 0.39 

30/40 0.01 8.5 0.31 OU4-SD-M03-100A 1.33 4.32 
4/40 0.02 0.16 0.02 OU4-S0-M04-100A 0.02 0.98 

.30/40 0.02 0.82 0.11 OU4-S0-M01-300A 0.15 1.34 
40/40 0.09 41 3.20 OU4-SD-M08-100A 4.63 1.45 
40/40 0.1 22 1.38 OU4-SD-M08-100A 1.98 1.43 
40/40 0:16 32 2.41 OU4-SD-M08-100A 3.25 1.34 
4/40 0.15 6.5 0.37 OU4-SD-M04-100A 1.16 3.10 

40/40 0.05 9.2 0.91 OU4-SD-M08-100A 0.97 1.06 
39/40 0.44 39 5.51 OU4-S0-M08-100A 6 .53 1.18 
40/40 . 0.18 20 3.31 OU4-S0-M03-100A 3.81 1.15 
39/40 0.42 35 5.63 OU4-S0-M08-100A 6.70 1.19 
40/40 0.11 9.9 1.29 OU4-S0-M12-100A 1.68 1.30 
40/40 0.02 9.1 1.28 OU4-SD-M01-300A 1.41 1.10 
1/40 0.4 0.4 0.05 OU4-SD-M05-100A 0.05 1.14 

34/40 0.17 98 13 OU4-SD-M12-100A 20 1.54 
31/40 0.03 2.7 0.47 OU4-S0-M08-100A-O 0.60 1.26 



TABLE 3·4a 

DESCRIPTIVE STATISTICS OF THE ROUND 3 SEDIMENT DATA FOR THE MONITORING STATIONS 
ROUND 3 • INTERI~ OFFSHORE MONITORING PROGRAM 

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard Coefficient of 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation Variation 
PCB· 180 40/40 0.25 26 4.10 OU4·SD-M03-100A 5.19 1.26 
PCB·187 39/40 0.17 19 3.01 OU4-SD·M03-100A 3.99 1.33 
PCB·189 39/40 0.01 1.5 0.35 OU4-SD-MOl-300A 0.27 0.78 
PCB-195/20B 40/40 0.04 6.4 1.41 OU4-SD-M12-100A 1.63 1.16 
PCB·201/157/173 40/40 0.01 4.1 0.73 OU4-SD-M12-100A 0.82 1.12 
PCB·206 ·39/40 0.08 15 2.33 OU4-S0-M08-100A 3.24 1.39 
PCB·209 40/40 0.03 34 2.19 OU4-SD-M 12-1 OOA 5.45 2.49 
PCB-28 34/40 0.02 4.3 0.81 OU4-SD-M12-100A 0.89 1.09 
PCB-44 40/40 0.01 9.7 0.77 OU4-SD-M08-100A 1.09 1.42 
PCB-52 39/40 0.12 27 1.80 OU4-SD-M08-100A 2.63 1.47 
PCB-66 39/40 0.04 7.8 0.95 OU4-SD-M12-100A 1.36 1.43 
PCB-77 15/40 0.01 0.15 0.06 OU4-SD-M04-100A .0.06 1.10 
PCB·8/5 34/40 0.05 7.8 0:74 OU4-SD-M12-100A 1.26 1.70 
PCB·81 19/40 0.01 3.6 0.35 OU4-SD-M04-100A 0.76 2.19 
PENTACHLOROANISOLE 4/40 0.17 0.35 0.07 OU4-SD-Mll-300A 0.06 0.85 
TRANS-NONACHLOR 38/40 0.01 2.7 0.32 OU4-SD-M 1 0-1 OOA-D 0.47 1.49 
Inorganlcs (mg/kg) 
ALUMINUM 40140 34560 62766 50.465 OU4-SD-M05-100A 6.876 0.14 
ARSENIC 40/40 7.97 27.6 15.04 OU4-SD-M04-100A 3.82 0.25 
CADMIUM 40/40 0.10 0.91 0.44 OU4-S0-M04-100A 0.21 0.46 
CHROMIUM 40/40 38.6 155 85 OU4-SD-M08-300A 28 0.33 
COPPER 40/40 12.70 20507.00 679 OU4-SD-M04-100A 3.237 4.77 
IRON 40/40 14164 89742 30.990 OU4-SD-M04-100A 14.874 0.48 
LEAD 40/40 25.90 1265.00 150 OU4-SD-M 11-300A 220 1.47 
MANGANESE 40/40 282 1503 462 OU4-SD-MOl-200A 235 0.51 
MERCURY 33/40 0.0898 2.41 0.35 OU4-SD-M04-100A 0.41 1.16 
NICKEL 40/40 12.90 197.00 37 OU4-SD-M04-100A 36 0.97 
SILVER 40/40 2.21 8.11 3.84 OU4-SD-M04-100A 1.09 0.28 
ZINC 40/40 28.50 2633.00 255 OU4-SD-M04-100A 480 1.88 
Total Organic Carbon (%) 
TOTAL ORGANIC CARBON L 40/40 I 0.2 4.64 1.58 OU4-SD-M14-100A 0.98 I 0.62 
Notes. 
- The mean. standard deviation. and coefficient of variation were calculated using 1/2 the detection limit for non-detects and the average of duplicate samples. 
- The sample and duplicate were counted as two separate samples when determining the minimum and maximum detected concentrations. 

but were only counted as one sample when determining the frequency of detection. 
- This table includes the following monitoring station samples: 

-OU4-SD-(MOl through Ml0 and M12 through M14)-(100A through 3001>.) 
-OU4-SD-M11-300A -OU4-SD-M09-300A-D 
-OU4-SD-MOl-300A-D -OU4-SD-M 1 0-1 OOA-D 
-OU4·SD-M05-100A-D ·OU4-SD-M12-200B-D 
-OU4-SD·M08-100A-D 

• Source data located in the Round 3 Data Package (ltNUS. January 2001) 

I 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard Coefficient of 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation Variation 
Dioxins/Furans (ng/kg) 
1,2,3,4,6,7,8-HPCDD 9/16 4 320 46 OU4-SD-R03-100A 83 1.78 
1,2,3,4,6,7,8-HPCDF 9/16 1.28 79.4 12 OU4-SD-R03-100A 21 1.70 

. 1,2,3,4,7,8,9-HPCDF 5/16 0.09 2.24 0.71 OU4-SD-R03-100A 0.47 0.66 
1,2,3,4,7,8-HXCDD 3/16 0.45 0.86 0.85 OU4-SD-R04-100A 0.85 1.00 
1,2,3,4,7,8-HXCDF 2/16 0.66 1.45 0.91 OU4-SD-R04-100A 0.86 0.94 
1,2,3,6,7,8-HXCDD 6/16 0.68 13 2.11 OU4-SD-R03-100A 3.33 1.58 
1,2,3,6,7,8-HXCDF 5/16 0.4 3.38 0.85 OU4-SD-R03-100A 0.75 0.88 
1,2,3,7,8,9-HXCDD 5/16 0.83 4.93 1.16 OU4-SD-R03-100A 1.24 1.07 
1,2,3,7,8,9-HXCDF 2/16 0.08 0.17 0.79 OU4-SD-R04-100A 0.88 1.12 
1,2,3,7,8-PECDD 4/16 0.35 1.7 0.70 OU4-SD-R03-100A 0.33 0.48 
1,2,3,7,8-PECDF 4/16 0.94 2.34 0.79 OU4-SD-R03-100A 0.51 0.65 
2,3,4,6,7,8-HXCDF 3/16 0.54 5.19 0.94 OU4-SD-R03-100A 1.15 1.22 
2,3,4,7,8-PECDF 2/16 1.23 2.84 0.77 OU4-SD-R03-100A 0.62 0.80 
2,3,7,8-TCDD 2/16 0.26 0.7 0.22 OU4-SD-R04-100A 0.21 0.99 
2,3,7,8-TCDF 8/16 0.2 6 0.83 OU4-SD-R03-100A 1.47 1.76 
OCDD 10/16 27.2 2410 440 OU4-SD-R03-100A 668 1.52 
OCDF 9/16 2.14 98.7 17 OU4-SD-R03-100A 28 1.62 
TOTAL DIOXINS 10/16 36 3274 579 OU4-S D-R03-1 OOA 895 1.54 
TOTAL FURANS 9/16 4.1 368 60 OU4-SD-R03-100A 99 1.66 
TOTAL HPCDD 10/16 8.79 694 112 OU4-SD-R03-100A 183 1.63 
TOTAL HPCDF 9/16 1.28 170 26 OU4-SD-R03-100A 45 1.75 
TOTAL HXCDD 13/16 1.1 . 162 25 OU4-SD-R03-100A 44 1.73 
TOTAL HXCDF 12/16 0.68 57.8 11 OU4-SD-R03-100A 16 1.53 
TOTALPECDD 5/16 0.5 3.41 0.96 OU4-SD-R03-400A 0.77 0.81 
TOTAL PECDF 11/16 0.3 27.4 4.77 OU4-SD-R03-100A 7.32 1.53 
TOTAL TCDD 8/16 0.2 6.56 1.62 OU4-SD-R03-100A 1.93 1.19 
TOTAL TCDF 10/16 0.24 13.8 2.81 OU4-SD-R03-100A 3.62 1.29 
Polyaromatic Hydrocarbons (ug/kg) 
1,6,7 -TRIMETHYLNAPHTHALENE 16/16 0.32 30.2 8.61 OU4-SD-R03-200A 8.42 0.98 
1-METHYLNAPHTHALENE 16/16 0.65 35.7 12 OU4-SD-R02-300A 12 0.97 
1-METHYLPHENANTHRENE 16/16 0.89 161 51 OU4-SD-R03-200A 49 0.97 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
2,6-DIMETHYLNAPHTHALENE 16/16 0.82 28.4 9.19 OU4-SD-R02-300A 8.28 
2-METHYLNAPHTHALENE 16/16 1 73.9 19 OU4~SD-R02-300A 21 
ACENAPHTHENE 16/16 0.24 79.8 20 OU4-SD-R03-100A 22 
ACENAPHTHYLENE 16/16 1.84 180 70 OU4-SD-R02-300A 67 
ANTHRACENE 16/16 2.35 402 137 OU4-SD-R03-200A 136 
BENZO(A)ANTHRACENE 16/16 2.82 715 312 OU4-SD-R02-300A 284 
BENZO A)PYRENE 16/16 5.01 838 329 OU4-SD-R03-200A 325 
BENZO B)FLUORANTHENE 16/16 6.31 1281 468 OU4-SD-R03-100A 451 
BENZO E)PYRENE 16/16 3.4 616 228 OU4-SD-R03-100A 217 
BENZO(G,H,I)PERYLENE 13/16 11.7 578 202 OU4-SD-R03-100A 190 
BENZO K)FLUORANTHENE 16/16 1.86 327 126 OU4-SD-R02-100A 118 
BIPHENYL 16/16 0.41 16.8 4.65 OU4-SD-R02-300A 4.56 
C1-CHRYSENES 16/16 2.19 524 167 OU4-SD-R02-300A 178 
C1-DIBENZOTHIOPHENES 14/16 0.42 47.8 18 OU4-SD-R02-300A 17 
C1-FLUORANTHENES/PYRENES 16/16 2.62 822 233 OU4-SD-R02-300A 251 
C1-FLUORENES 16/16 1.27 142 41 OU4-SD-R03-200A 42 
C1-NAPHTHALENES 16/16 1.65 110 32 OU4-SD-R02-300A 33 
C1-PHENANTHRENES/ANTHRACE 16/16 2.34 422 153 OU4-SD-R03-200A 140 
C2-CHRYSENES 16/16 0.19 189 69 OU4-SD-R02-300A 71 
C2-DIBENZOTHIOPHENES 16/16 0.58 99.1 25 OU4-SD-R02-300A 28 
C2-FLUORENES 16/16 3.23 115 -41 OU4-SD-R03-200A 37 
C2-NAPHTHALENES 16/16 3.31 115 37 OU4-SD-R02-300A 35 
C2-PHENANTHRENES/ANTHRACE 16/16 2.15 320 115 OU4-SD-R02-300A 112 
C3-CHRYSENES 15/16 0.01 10.8 2.09 OU4-SD-R03-100A 3.08 
C3-DIBENZOTHIOPHENES 16/16 0.39 96 18 OU4-SD-R02-300A 24 
C3-FLUORENES 16/16 1.96 126 34 OU4-SD-R02-300A 36 
C3-NAPHTHALENES 16/16 1.88 149 43 OU4-SD-R03-200A 43 
C3-PHENANTHRENES/ANTHRACE 16/16 0.95 228 70 OU4-SD-R02-300A 75 
C4-CHRYSENES 16/16 0.01 12.8 4.10 OU4-SD-R01-100A 4.48 
C4-NAPHTHALENES 16/16 0.85 79.8 25 OU4~SD-R03-200A 25 
C4-PHENANTHRENES/ANTHRACE 16/16 0.02 160 33 OU4-SD-R03-100A 41 
CHRYSENE 16/16 4.01 809 311 OU4-SD-R03-100A 290 

Coefficient of 
Variation 

0.90 
1.09 
1.10 
0.96 
0.99 
0.91 
0.99 
0.96 
0.95 
0.94 
0.94 
0.98 
1.07 
0.95 
1.08 
1.01 
1.03 
0.92 
1.03 
1.09 
0.90 
0.93 
0.97 
1.47 
1.34 
1.05 
1.00 
1.07 
1.09 
0.99 
1.26 
0.93 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
DIBENZO(A,H)ANTHRACENE 16/16 0.59 141 54 OU4-SD-R03-100A 51 
DIBENZOTHIOPHENE 16/16 0.27 44.8 16 OU4-SD-R02-300A 16 
FLUORANTHENE 16/16 6.11 1669 555 OU4-SD-R03-100A 560 
FLUORENE 16/16 0.75 114 41 OU4-SD-R03-200A 41 
INDENO(1,2,3-CD)PYRENE 16/16 3.62 692 243 OU4-SD-R03-100A 230 
NAPHTHALENE 16/16 1.63 155 33 OU4-SD-R02-300A 40 
PERYLENE 16/16 2.52 192 77 OU4-SD-R02-300A 68 
PHENANTHRENE 16/16 3.21 691 240 OU4-SD-R03-100A 238 
PYRENE 16/16 6.28 1357 494 OU4-SD-R03-100A 479 
PesticideslPCBs (ug/kg) 
1,2,3,4-TETRACHLOROBENZENE 9/16 0.02 0.46 0.14 OU4-SD-R03-400A 0.12 
1,2,4,5-TETRACHLOROBENZENE 2/16 2.4 3.1 0.87 OU4-SD-R03-400A 0.90 
2,4'-DDD 14/16 0.04 5.2 1.40 OU4-S0-R03-100A 1.44 
2,4'-DDE 14/16 0.04 0.8 0.13 OU4-SD-R03-100A 0.18 
2,4'-DDT 14/16 0.01 0.57 0.13 OU4-SD-RO 1-200A 0.18 
4,4'-DDD 16/16 0.04 4 0.74 OU4-SD-R03-100A 0.93 
4,4'-DDE 16/16 0.05 9.7 1.10 OU4-SD-R03-100A 2.34 
4,4'-DDT 13/16 0.01 2.4 0.66 OU4-SD-R02-100A 0.79 
ALDRIN 11/16 0.01 0.82 0.09 OU4-SD-R03-100A 0.20 

OU4-SD-R02-400A, 
ALPHA-BHC 

.. 
10/16 0.03 0.2 0.08 OU4-SD-R03-200A 0.07 

ALPHA-CHLORDANE 14/16 0.01 0.76 0.33 OU4-S0-R03-100A 0.28 
BETA-BHC 1/16 0.37 0.37 0.13 OU4-SD-R02-100A 0.08 
CIS-NONACHLOR 16/16 0.01 2 0.24 OU4-SD-R03-100A 0.48 
DELTA-BHC 8/16 0.01 0.18 0.03 OU4-SD-RO 1-1 OOA 0.04 
DIELDRIN 7/16 0.01 0.21 0.05 OU4-SD-R02-200A 0.05 
ENDOSULFAN II 10/16 0.06 2.3 0.36 OU4-SD-R03-100A 0.58 
ENDRIN 1/16 0.45 0.45 0.09 OU4-SD-R03-100A 0.10 
GAMMA-BHC (LINDANE) 4/16 0.08 0.78 0.17 OU4-SD-R03-100A 0.18 
GAMMA-CHLORDANE 11/16 0.02 0.43 0.11 OU4-SD-R02-100A 0.15 
HEPTACHLOR 10/16 0.02 0.57 0.13 OU4-SD-R02-400A 0.14 
HEXACHLOROBENZENE 4/16 0.03 0.25 0.04 OU4-SD-R01-200A 0.06 

Coefficient of 
Variation 

0.94 
0.99 
1.01 
0.99 
0.95 
1.19 
0.89 
0.99 
0.97 

0.85 
1.03 
1.03 
1.46 
1.42 
1.25 
2.13 
1.19 
2.23 

0.83 
0.85 
0.58 
2.00 
1.20 
0.97 
1.59 
1.03 
1.03 
1.31 
1.08 
1.34 



Parameter 
MIREX 
OXYCHLORDANE 
PCB-101/90 
PCB-105 
PCB-118 
PCB-128 
PCB-138/160 
PCB-149/123 
PCB-l53/132 
PCB-156 

PCB-167 
PCB-170/190 
PCB-18/17 
PCB-180 
PCB-187 
PCB-189 
PCB-195/208 
PCB-201/157/173 
PCB-206 
PCB-209 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-8/5 
PCB-81 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

of Detection Concentration Concentration Concentration Concentration Deviation 
2/16 0.05 0.51 0.05 OU4-SD-R03-100A 0.12 
9/16 0.05 0.47 0.09 OU4-SD-R03-200A 0.14 
16/16 0.05 3.2 0.93 OU4-SD-R03-100A 1.01 
16/16 0.02 2 0.44 OU4-SD-R03-100A 0.57 
16/16 0.05 4 1.05 OU4-SD-R03-100A 1.25 
13/16 0.01 3.2 0.39 OU4-SD-R03-100A 0.80 
10/16 0.15 4.7 1.00 OU4-SD-R02-400A 1.25 
14/16 0.04 2.5 0.61 OU4-SD-R03-100A 0.72 
9/16 0.59 4.6 1.09 OU4-SD-R03-100A 1.43 
16/16 0.01 1.7 0.44 OU4-SD-R03-100A 0.47 

OU4-SD-RO 1-1 OOA, 
14/16 0.02 3.1 0.73 OU4-SD-R02-300A 1.10 
12/16 0.48 15 4.48 OU4-SD-R02-400A 5.09 
6/16 0.09 5.4 0.52 OU4-SD-R03-100A 1.34 
10/16 0.23 2.3 0.55 OU4-SD-R03-100A 0.63 
16/16 0.02 1.3 0.31 OU4-SD-R03-100A 0.37 
10/16 0.09 0.45 0.18 OU4-SD-R03-100A 0.12 
15/16 0.01 1.2 0.23 OU4-SD-R03-100A 0.29 
12/16 0.02 1.41 0.32 OU4-SD-R03-100A 0.37 
11/16 0.02 0.59 0.16 OU4-SD-R02-400A 0.17 
16/16 0.07 1.1 0.44 OU4-SD-R02-400A 0.33 
6/16 0.19 1 0.28 OU4-SD-R02-400A 0.31 
15/16 0.02 1.3 0.27 OU4-SD-R03-100A 0.33 
16/16 0.03 13 1.66 OU4-SD-R02-100A 3.32 
11/16 0.05 1.4 0.34 OU4-SD-R03-100A 0.42 
6/16 0.01 0.07 0.04 OU4-SD-R03-100A 0.07 
6/16 0.11 2.4 0.52 OU4-SD-R03-100A 0.78 
5/16 0.02 0.19 0.09 OU4-SD-R03-300A 0.06 

PENTACHLOROANISOLE 1/16 0.39 0.39 0.08 OU4-SD-R02-100A 0.12 
TRANS-NONACHLOR 14/16 0.03 1 0.21 OU4-SD-R03-100A 0.29 

Coefficient of 
Variation 

2.53 
1.54 
1.09 
1.30 
1.19 
2.05 
1.25 
1.17 
1.30 
1.08 

1.50 
1.14 
2.57 
1.15 
1.18 
0.70 
1.28 
1.15 
1.09 
0.75 
1.12 
1.22 
2.00 
1.25 
1.89 
1.49 
0.64 
1.40 
1.35 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
Inorganics (mg/kg) 
ALUMINUM 16/16 ". 35399 55986 44,404.25 OU4-SD-R02-400A 5,370.11 
ARSENIC 16/16 3.32 14.8 9.32 OU4-SD-R02-400A 3.45 
CADMIUM 16/16 0.05 0.81 0.26 OU4-SD-R03-100A 0.20 
CHROMIUM 16/16 19.3 89.3 49.97 OU4-SD-R03-100A 21.22 
COPPER 16/16 2.10 29.20 12.46 OU4-SD-R02-200A 9.01 
IRON 16/16 7086 25988 16,348.38 OU4-SD-R02-400A 5,332.86 
LEAD 16/16 16.10 107.00 52.43 OU4-SD-R02-200A 30.58 
MANGANESE 16/16 217 463 339.25 OU4-SD-R03-400A 66.20 
MERCURY 10/16 . D.10 0.40 0.15 OU4-SD-R02-300A 0.12 
NICKEL 13/16 8.51 24.60 14.00 OU4-SD-R02-400A 6.49 
SILVER 15/16 1.69 4.15 2.56 OU4-SD-R02-400A 0.85 
ZINC 14/16 13.40 90.20 42.36 OU4-SD-R03-100A 27.00 
Total Organic Carbon ('Yo) 
TOTAL ORGANIC CARBON 16/16 0.15 5.69 1.27 OU4-SD-R03-100A 1.45 

Notes: 

Coefficient of 
Variation 

0.12 
0.37 
0.78 
0.42 
0.72 
0.33 
0.58 
0.20 
0.80 
0.46 
0.33 
0.64 

1.15 

- The mean, standard deviation, and coefficient of variation were calculated using 1/2 the detection limit for non-detects and the average of duplicate samp 
- The sample and duplicate were counted as two separate samples when determining the minimum and maximum detected concentrations, 

but were only counted as one sample when determining the frequency of detection. 
- This table includes the following reference station samples: 

- OU4-SD-(R01 through R04)-(100A through 400A) 
- Source data located in the Round 3 Data Package (TtNUS, January 2001 ) 
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Sample with 
Frequency Minimum Maximum Mean Maximum 

Parameter of Detection Concentration Concentration Concentration Concentration 
Dioxins/Furans (ng/kg) 
1,2,3.4,6,7,8-HPCDD 8/11 9.1 32.2 19 OU4-MU-M09-200A 
1,2,3.4,6,7,8-HPCDF 3/15 2.55 10.1 13 OU4-MU-M09-200A 
1,2,3.4,7,8-HXCDD 1/15 1.84 1.84 14 OU4-M U-M09-1 OOA 
1,2,3,6,7,8-HXCDD 2/15 0.99 2.48 13 OU4-MU-M09-100A 
1,2,3,7,8-PECDF 3/15 2.06 10.2 13 OU4-MU-M07 -300A 
2,3.4,6,7,8-HXCDF 1/15 2.88 2.88 14 OU4-MU-M 1 0-1 OOA-D 
2,3.4,7,8-PECDF 1/15 2.05 2.05 14 OU4-MU-M09-200A 
2,3,7,8-TCDF 5/15 4.95 9.93 3.90 OU4-MU-M11-200A-D 
OCDD 9/15 81 168 86 OU4-MU-M09-200A 
OCDF 1/15 62.1 62.1 30 OU4-MU-M12-100A 
TOTAL DIOXINS 15/15 23.4 316 126 OU4-MU-M09-100A 
TOTAL FURANS 8/15 12.7 107 31 OU4-MU-M11-100A 
TOTAL HPCDD 9/15 9.1 88.1 32 OU4-MU-M09-200A 
TOTAL HPCDF 2/15 2.55 7.13 13 OU4-MU-M09-100A 
TOTAL HXCDD 7/15 0.99 20.9 13 OU4-MU-M08-100A 
TOTAL HXCDF 5/15 2.88 42.7 17 OU4-MU-M11-100A 
TOTAL PECDF 5/15 4.11 39.7 14 OU4-MU-M11-100A 
TOTAL TCDD 11/15 17.5 78.5 27 OU4-MU-M12-100A-D 
TOTAL TCDF 8/15 4.95 42.8 11 OU4-MU-M07 -300A 
Polyaromatic Hydrocarbons (ug/kg) 
1,6,7 -TRIMETHYLNAPHTHALENE 32/32 0.89 105 5.58 OU4-MU-M13-100A 
1-METHYLNAPHTHALENE 32/32 1.3·1 109 8.23 OU4-MU-M13-100A 
1-METHYLPHENANTHRENE 32/32 1.28 553 21 OU4-MU-M13-100A 
2,6-DIMETHYLNAPHTHALENE 32/32 0.93 154 7.71 OU4-M U-M 13-1 OOA 
2-METHYLNAPHTHALENE 32/32 2.27 161 13 OU4-M U-M 13-1 OOA 
ACENAPHTHENE 32/32 1.55 1269 53 OU4-MU-M13-100A 
ACENAPHTHYLENE 32/32 0.14 289 21 OU4-MU-M 13-1 OOA-D 
ANTHRACENE 32/32 5.49 2022 98 OU4-MU-M 13-1 OOA-D 
BENZO(A)ANTHRACENE 32/32 7.3 4333 159 OU4-MU-M13-100A 
BENZO(A PYRENE 32/32 4.89 3461 127 OU4-MU-M13-100A 
BENZO(B FLUORANTHENE 32/32 10.3 4479 176 OU4-MU-M13-100A 
BENZO(E PYRENE 32/32 . 11.7 2075 94 OU4-MU-M 13-1 OOA 
BENZO(G,H,I)PERYLENE 32/32 4.6 907 47 OU4-MU-M 13-1 OOA 

Standard Coefficient of 
Deviation Variation 

7.36 0.39 
4.60 0.35 
4.43 0.32 
5.41 0.42 
4.88 0.37 
4.24 0.31 
4.39 0.32 
1.89 0.49 
54 0.63 
12 0.40 
87 0.69 
26 0.83 
27 0.85 
5 0.34 
6 0.43 
10 0.61 
8 0.55 

21 0.77 
11 1.08 

17 3.08 
18 2.13 
89 4.17 
25 3.20 
26 2.05 

212 3.98 
41 1.97 
354 3.62 
693 4.37 
554 4.36 
712 4.04 
328 3.48 
150 3.20 
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Sample with 
Frequency Minimum Maximum Mean Maximum 

Parameter of Detection Concentration Concentration Concentration Concentration 
BENZO(K)FLUORANTHENE 32/32 5 1198 41 OU4-MU-M 13-1 OOA-D 
BIPHENYL 32/32 1.12 86.9 4.78 OU4-M U-M 13-1 OOA 
C1-CHRYSENES 32/32 6.5 2071 81 OU4-MU-M13-100A 
C1-DIBENZOTHIOPHENES 32/32 0.86 113 5.77 OU4-MU-M 13-1 OOA 
C1-FLUORANTHENES/PYRENES 32/32 11 .2 2924 121 OU4-MU-M 13-1 OOA 
C 1-FLUORENES 32/32 5.85 578 36 OU4-MU-M13-100A 
C1-NAPHTHALENES 32/32 3.58 270 21 OU4-MU-M 13-1 OOA 
C1-PHENANTHRENES/ANTHRACENES 32/32 6.24 1767 74 OU4-MU-M 13-1 OOA 
C2-CHRYSENES 32/32 0.3 500 25 OU4-M U-M 13-1 OOA 
C2-DIBENZOTHIOPHENES 32/32 0.04 67.9 5.94 OU4-MU-M 13-1 OOA 
C2-FLUORENES 32/32 5.4 236 20 OU4-MU-M 13-1 OOA 
C2-NAPHTHALENES 32/32 3.07 301 19 OU4-MU-M 13-1 OOA 
C2-PHENANTHRENES/ANTHRACENES 32/32 5.31 694 41 OU4-MU-M 13-1 OOA 
C3-CHRYSENES 31/32 0.02 12.9 0.74 OU4-MU-M13-100A 
C3-DIBENZOTHIOPHENES 32/32 0.04 37.9 6.28 OU4-M U~M 13-1 OOA 
C3-FLUORENES 32/32 2.21 129 23 OU4-MU-M 13-1 OOA 
C3-NAPHTHALENES 32/32 2.82 225 18 OU4-MU-M13-100A 
C3-PHENANTHRENES/ANTHRACENES 32/32 2.59 284 23 OU4-MU-M13-100A 
C4-CHRYSENES 32/32 0.02 112 2.91 OU4-MU-M13-100A 
C4-NAPHTHALENES 32/32 1.07 105 14 OU4-M U-M 13-1 OOA 
C4-PHENANTHRENES/ANTHRACENES 32/32 0.07 88.2 10 OU4-MU-M 13-1 OOA 
CHRYSENE 32/32 12.2 4976 196 OU4-MU-M 13-1 OOA 
DIBENZO(A,H)ANTHRACENE 32/32 0.31 353 13 OU4-M U-M 13-1 OOA 
DIBENZOTHIOPHENE 32/32 0.4 239 9.73 OU4-MU-M13-100A 
FLUORANTHENE 32/32 19.6 8955 370 OU4-MU-M 13-1 OOA 
FLUORENE 32/32 2.64 1870 69 OU4-MU-M 13-1 OOA 
INDENO( 1 ,2,3-CD)PYRENE 32/32 2.9 1207 53 OU4-MU-M 13-1 OOA 
NAPHTHALENE 32/32 3.04 140 15 OU4-MU-M12-100A 
PERYLENE 32/32 5.3 563 32 OU4-M U-M 13-1 OOA 
PHENANTHRENE 32/32 5.28 6561 235 OU4-MU-M13-100A 
PYRENE 32/32 19.7 5747 260 OU4-MU-M 13-1 OOA 
Pesticides/PCBs (ug/kg) 
1,2,3,4-TETRACHLOROBENZENE 21/32 I 0.12 13 0.77 OU4-MU-M14-100A 
1,2,4,5-TETRACHLOROBENZENE I 15/32 0.24 3 1.06 OU4-MU-M05-300A 

Standard Coefficient of 
Deviation Variation 

118 2.91 
14 2.91 

327 4.03 
18 3.04 

473 3.91 
98 2.73 
43 2.08 
289 3.92 
73 2.96 
11 1.81 
39 1.93 
47 2.41 
109 2.63 
2.08 2.79 
6.05 0.96 
22 0.96 
35 1.99 
45 1.93 
13 4.51 
17 1.25 
13 1.26 

832 4.24 
55 4.25 
39 4.01 

1,494 4.04 
313 4.53 
194 3.66 
26 1.73 
94 2.97 

1,044 4.44 
971 3.73 

2.26 2.93 
0.81 0.76 



Parameter 
2,4'-DDD 

2,4'-DDE 
2,4'-DDT 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
ALDRIN 
ALPHA-SHC 
ALPHA-CHLORDANE 
BETA-BHC' 
CIS-NONACHLOR 
DELTA-BHC 
DIELDRIN 
ENDOSULFAN II 
GAMMA-BHC (LINDANE) 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
HEXACHLOROBENZENE 
MIREX 
OXYCHLORDANE 
PCB-101/90 
PCB-105 
PCB-118 
PCB-126 
PCB-128 
PCB-138/160 
PCB-149/123 
PCB-153/132 
PCS-156 
PCB-167 
PCB-169 
PCB-170/190 

TABLE 
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Sample with 
Frequency Minimum Maximum Mean Maximum 

of Detection Concentration Concentration Concentration Concentration 
31/32 0.57 364 9.49 OU4-MU-M13-10OA 

OU4-MU-M08-200A. 
19/32 0.1 1 0.33 OU4-MU-M14-200A 
31/32 0.33 9.6 1.95 OU4-MU-M 1 0-1 OOA-D 
32/32 0.31 58 6.49 OU4-MU-M08-100A 
32/32 2.8 22 8.20 OU4-MU-M08-100A 
31/32 0.48 19 3.38 OU4-MU-M 1 0-1 OOA-D 
13/32 0.03 0.59 0.19 OU4-MU-M 13-1 OOA-D 
24/32 0.15 2 0.33 OU4-MU-M13-100A 
31/32 0.44 3.3 1.19 OU4-MU-M 1 0-1 OOA-D 
20/32 0.43 28 2.62 OU4-MU-M1 0-1 OOA-D 
31/32 0.08 3.2 0.93 OU4-MU-M 11-200A-D 
3/32 0.03 0.14 0.09 OU4-MU-M11-200A-D 

32/32 0.28 2.5 0.79 OU4-MU-M 14-1 OOA 
29/32 0.09 6.3 0.40 OU4-MU-M13-100A 
26/32 0.02 0.18 0.12 OU4-MU-M 13-1 OOA-D 
31/32 0.16 2.4 0.51 OU4-MU-M 1 0-1 OOA-D 
8/32 0.14 0.79 0.26 OU4-MU-M06-300A 
1/32 0.09 0.09 0.17 OU4-MU-M14-100A 

28/32 0.05 0.63 0.21 OU4-MU-M 13-1 OOA 
1/32 0.06 0.06 0.39 OU4-MU-M 13-1 OOA-D 
5/32 0.04 19 0.58 OU4-MU-M13-100A 
32/32 0.71 39 10 OU4-MU-M 1 0-300A 
32/32 1 16 4.31 OU4-MU-M 1 0-300A 
32/32 2.9 33 9.08 OU4-MU-M11-200A 
2/28 0.13 2.2 0.63 OU4-MU-M11-300A 

32/32 0.63 9.9 2.37 OU4-MU-M11 -200A 
26/32 6.3 46 15 OU4-MU-M11-200A 
32/32 0.32 28 9.33 OU4-MU-M03-100A 
26/32 8.4 52 20 OU4-MU-M03-100A 
27/32 0.16 5.1 1.02 OU4-M U-M 11-200A-D 
30/32 0.4 5.9 1.28 OU4-MU-M 13-1 OOA 
6/32 0.05 0.73 0.36 OU4-MU-M14-200A 
10/32 0.29 49 1.47 OU4-MU-M13-100A 

Standard Coefficient of 
Deviation Variation 

32 3.37 

0.24 0.71 
1.76 0.90 
10 1.61 

4.92 0.60 
3.73 1.10 
0.09 0.48 
0.30 0.92 
0.64 0.54 
3.34 1.28 
0.64 0.70 
0.02 0.23 
0.55 0.69 
0.66 1.66 
0.04 0.37 
0.42 0.82 
0.11 0.41 
0.03 0.17 
0.11 0.52 
0.08 0.21 
1.85 3.16 
7.62 0.73 
2.98 0.69 
6.72 0.74 
0.33 0.52 
1.72 0.72 
9.03 0.60 
6.52 0.70 
12 0.62 

0.81 0.80 
0.84 0.66 
0.27 0.75 
5.68 3.87 

I 

I 

I 
I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

I 



Parameter · 
PCB-18/17 
PCB-180 
PCB-187 
PCB-189 
PCB-195/208 
PCB-201 /157/173 
PCB-206 
PCB-209 
PCB-28 

. PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-8/5 
PCB-81 
PENT ACHLOROANISOLE 
PENTACHLOROBENZENE 
TRANS-NONACHLOR 
Inorganics (mg/kg) 
ALUMINUM 
ARSENIC 
CADMIUM 
CHROMIUM 
COPPER 
IRON 
LEAD 
MANGANESE 
MERCURY 
NICKEL 
SILVER 
ZINC 
Percent Lipids (%) 
% LIPID 
Notes: 
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Sample with 
Frequency Minimum Maximum Mean Maximum 

of Detection Concentration Concentration Concentration . Concentration 
11/32 0.1 38 1.92 OU4-MU-M 13-1 OOA 
24/32 2.4 13 5.71 OU4-MU-M12-100A 
32/32 2.5 22 8.28 OU4-MU-M03-100A 
6/32 0.09 0.72 0.55 OU4-MU-M13-100A-D 
7/32 0.05 1.1 0.46 OU4-M U-M 13-1 OOA 

26/32 0.06 2.2 0.64 OU4-MU-M 13-1 OOA-D 
3/32 0.09 0.33 0.49 OU4-MU-M14-100A 
1/32 0.89 0.89 0.68 OU4-MU-M12-100A-D 

31/32 0.21 3:7 1.10 OU4-MU-M13-100A 
15/32 0.46 5.2 0.87 OU4-MU-M 1 0-300A 
28/32 1.2 15 3.23 OU4-MU-M 1 0-300A 
32/32 0.23 6.3 1.38 OU4-MU-M12-100A 
20/32 0.07 2.8 0.55 OU4-MU-M12-100A 
28/32 0.06 36 6.02 OU4-MU-M13-100A 
7/32 0.11 1 0.56 OU4-MU-M07 -300A 
9/32 0.58 2.2 0.78 OU4-MU-M06-300A 
9/32 0.99 2.1 0.80 OU4-MU-M06-300A 
31/32 0.34 1.9 . 0.97 OU4-M U-M08-200A 

32/32 174 1175 396 OU4-MU-M09-100A 
32/32 4.01 8.08 6.00 OU4-MU-M07 -300A 
32/32 1.03 2.85 1.65 OU4-MU-M05-100A 
29/32 2.28 8.82 3.99 OU4-MU-M02-300A 
32/32 5.09 101 16.08 OU4-MU-M03-200A 
32/32 300 1877 765 OU4-M U-M09-1 OOA 
32/32 3.19 103 11 OU4-MU-M05-100A 
32/32 8.63 73.9 16 OU4-MU-M09-100A 
31/32 0.19 2.31 0.34 OU4-MU-M05-100A 
4/32 7.86 12.9 2.47 OU4-MU-M09-100A 
4/32 0.36 0.74 0.23 OU4-MU-M09-100A 
32/32 72.7 284 109 OU4-MU-M03-200A 

32/32 2.4 8.8 4.79 OU4-M U-M06-1 OOA 

Standard Coefficient of 
Deviation Variation 

3.31 1.72 
2.97 0.52 
4.78 0.58 
0.18 0.33 
0.16 0.35 
0.49 0.77 
0.12 0.24 
0.11 0.16 
0.72 0.65 
0.92 1.06 
2.68 0.83 
1.11 0.80 
0.37 0.68 
5.05 0.84 
0.18 0.32 
0.49 0.62 
0.60 0.75 
0.43 0.45 

199 0.50 
1.02 0.17 
0.37 0.22 
1.83 0.46 
19.01 1.18 
379 0.50 
18 1.58 
13 0.81 

0.37 1.08 
2.86 1.16 
0.15 0.66 
42 0.38 

1.66 0.35 



Parameter 
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Sample with 
Frequency Minimum Maximum Mean Maximum 

of Detection Concentration Concentration Concentration Concentration 
- All results are presented In dry weight 

Standard Coefficient of 
Deviation Variation 

- The mean, standard deviation, and coefficient of variation were calculated using 1/2 the detection limit for non-detects and the average of duplicate samples. 
- The sample and duplicate were counted as two separate samples when determining the minimum and maximum detected concentrations, 

but were only counted as one sample when determining the frequency of detection. 
-This table includes the following monitoring station samples: 

- OU4-MU-M01-200A and 300A - OU4-MU-M08-100A, 200A and 300A 
- OU4-MU-M02-100A, 200A and 300A - OU4-MU-M09-100A and 200A 
- OU4-MU-M03-100A and 200A - OU4-MU-M10-100A, 100A-FD, 200A, and 300A 
- OU4-MU-M04-100A - OU4-MU-M11-100A, 200A, 200A-FD and 300A 
- OU4-MU-M05-100A and 300A - OU4-MU-M12-100A, 100A-FD and 200A 
- OU4-MU-M06-100ft., 200A and 300A - OU4-MU-M13-100A, 100A-FD and 300A 
- OU4-MU-M07-100A and 300A - OU4-MU-M14-100A and 200A 



Parameter 
Dioxins/Furans (NG/KG) 
1,2,3,4,6,7,8,9-0CDD 
1,2,3,4,6,7,8-HPCDD 
1,2,3,7,8-PECDF 
2,3,7,8-TCDF 
TOTAL DIOXIN/FURANS (TEO)-HALFND 
TOTAL DIOXIN/FURANS (TEO)-POSONL Y 
TOTAL DIOXINS 
TOTAL FURANS 
TOTAL HPCDD 
TOTAL HXCDF 
TOTAL PECDF 
TOTAL TCDD 
TOTAL TCDF 
Polvarorilatic Hvdrocarbons (UG/KG) 
1,1-BIPHENYL 
l-METHYLNAPHTHALENE 
l -METHYLPHENANTHRENE 
2,3,S-TRIMETHYLNAPHTHALENE 
2,6-DIMETHYLNAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZOIA1ANTHRACENE 
BENZOIA1PYRENE 
BENZOIB1FLUORANTHENE 
BENZOIE1PYRENE 
BENZOIG,H,IlPERYLENE 
BENZOIK1FLUORANTHENE 
C1-CHRYSENES 
C l-DIBENZOTHIOPHENES 
Cl-FLUORANTHENES/PYRENES 
Cl-FLUORENES 
Cl-NAPHTHALENES 
C l-PHENANTHRENES/ANTHRACENES 
C2-CHRYSENES 
C2-DIBENZOTHIOPHENES 
C2-FLUORENES 
C2-NAPHTHALENES 
C2·PHENANTHRENES/ANTHRACENES 
C3-CHRYSENES 
C3-DIBENZOTHIOPHENES 
C3-FLUORENES 
C3-NAPHTHALENES 
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Frequency of Minimum Maximum Mean 
Detection Concentration Concentration Concentration Samele with Maximum Detection 

4/7 79.4 96.2 60.4 OU4-MU-ROl-400A 
2/3 13.7 20.1 14.9 OU4-MU-ROl-400A 
1/7 8.3 8.3 11 .4 OU4-MU-R04-400A 
217 7.5 9.2 4.0 OU4-MU-ROl -300A 
717 25.3 30.3 27.6 OU4-MU-ROl-300A 
517 0.01 0.9 1.0 OU4-MU-ROl-300A 
717 29.0 184.0 97.7 OU4-MU-ROl-400A 
6/7 7.5 71.0 34.9 OU4-MU-ROl-400A 
317 13.7 65.9 22.7 OU4-MU-ROl-400A 
317 13.7 . 23.2 15.4 OU4-MU-R02-30DA 
417 8.3 42.3 18.4 OU4-MU-ROl-400A 
517 21.6 68.2 31.4 OU4-MU-R03-400A 
5/7 7.5 28.7 14.4 OU4-MU-ROl-400A 

717 1.7 2.8 2.2 OU4-MU-R03-300A 
7/7 3.2 8.0 5.8 OU4-MU-R03-300A 
717 2.3 7.6 4.7 OU4-MU-R03-400A 
717 1.7 5.8 3.5 OU4-MU-R03-300A 
717 1.9 5.3 3.6 OU4-MU-R03-300A 
717 6.5 11.4 8.3 OU4-MU-R03-300A 
717 2.3 7.5 4.8 OU4-MU-R03-400A 
711 4.8 18.6 14.1 OU4-MU-R03-400A, OU4-MU-R02-300A 
717 11.4 38.8 25.2 OU4-MU-ROl-400A 
717 9.3 28.7 17.0 OU4-MU-ROl-400A 
7/7 5.4 18.2 12.2 OU4-MU-R02-300A 
717 15 44.2 28.3 OU4-MU-ROl-400A 
717 16.2 39.9 28.7 OU4-MU-R02-300A 
7/7 7.9 13.9 11.0 OU4-MU-ROl-400A 
7/7 4.6 18.4 10.9 OU4-MU-R02-300A 
717 9.5 29.7 20.2 OU4-MU-R02-300A 
717 1.2 5.4 3.0 OU4-MU-R03-400A 
717 16.2 42.8 31.0 OU4-MU-R02-30DA 
717 10.1 37.6 18.0 OU4-MU-ROl-400A 
717 10.1 19.5 14.1 OU4-MU-R03-300A 
717 11.2 34.7 · 19.3 OU4-MU-R03-400A 
717 5.0 31 .1 15.9 OU4-MU-ROl-300A 
717 3.2 11.9 6.1 OU4-MU-R03-400A 
717 10.0 30.1 18.7 OU4-MU-R03-400A 

. 717 8.6 21.6 13.9 OU4-MU·R03-300A 
717 15.0 52.7 30.1 OU4-MU-R03·400A 
717 0.1 0.3 0.2 OU4·MU-R01·400A 
717 5.2 14.2 8.5 OU4-MU-R03-400A 
717 10.2 56.2 26.9 OU4-MU-R03-400A 
717 7.4 33.2 17.7 OU4-MU-R03-400A 

Standard 
Deviation 

35.8 
4.7 
1.6 
3.0 
1.9 
0.9 
50.6 
24.7 
20.6 
5.0 
12.3 
25.3 
11.0 

0.4 
1.5 
2.0 
1.6 
1.1 
1.8 
1.9 
5.5 
10.1 
6.6 
4.2 
9.9 
8.8 
2.4 
4,9 
8.2 
1.4 

10.6 
9.2 
3.2 
7.8 
9.5 
3.0 
7.7 
5.2 
12.7 
0.1 
3.6 
15.7 
9.6 

Coefficient of 
Variation 

0.6 
0.3 
0.1 
0.7 
0.1 
0.9 
0.5 
0.7 
0.9 
0.3 
0.7 
0.8 
0.8 

0.2 
0.3 
0.4 
0.4 
0.3 
0 .2 
0.4 
0.4 
0.4 
0.4 
0.3 
0.4 
0.3 
0.2 
0.5 
0.4 
0.5 
0.3 
0.5 
0.2 
0.4 
0.6 
0.5 
0.4 
0.4 
0.4 
0.6 
0.4 
0.6 
0.5 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 



Parameter 
C3-PHENANTHRENES/ANTHRACENES 
C4-CHRYSENES 
C4-NAPHTHALENES 
C4·PHENANTHRENES/ANTHRACENES 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
DIBENZOTHIOPHENE 
FLUORANTHENE 
FLUORENE 
HIGH MOLECULAR WEIGHT PAHS 
INOENO(1,2,3·CD)PYRENE 
LOW MOLECULAR WEIGHT PAHS 
NAPHTHALENE 
PERYLENE 
PHENANTHRENE 
PYRENE 
TOTAL PAHS 
Pesticides/PCB's (UG/KG) 
1,2,3,4·TETRACHLOROBENZENE 
1,2,4,5·TETRACHLOROBENZENE 
2,4'-ODD 
2,4'-00E 
2,4'·ODT 
4,4'·ODO 
4,4'·ODE 
4,4'·DDT 
ALDRIN 
ALPHA·BHC 
ALPHA·CHLORDANE 
BETA·BHC 
CIS·NONACHLOR 
DIELDRIN 
ENDOSULFAN " 
GAMMA·BHC (LINDANE) 
GAMMA·CHLORDANE 
HEPTACHLOR 
HEXACHLOAOBENZENE 
PCB·l0l/90 
PCB-l05 
PCB-118 
PCB·126 
PCB·128 
PCB·138/160 
PCB·149/123 
PCB·153/132 
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Frequency of Minimum Maximum Mean 
Detection Concentration Concentration Concentration Sample with Maximum Detection 

7/7 11.8 34.3 22.3 OU4-MU-R03-400A 
7/7 0.04 0.2 0.11 OU4-MU-R04-400A 
7n 6.9 43.8 21.4 OU4-MU-R03-400A 
7n 6.3 17.0 12.1 OU4·MU·R02·300A 
7n 17.3 57.6 32.8 OU4·MU·R01·400A 
7n 0.3· 2.1 1.2 OU4·MU-ROl-400A 
m 0.7 1.6 1.0 OU4·MU-R03-300A 
7/7 30.1 64.5 47.8 OU4-MU-R03·400A 
7n 4.1 8.3 5.7 OU4·MU-ROl-400A 
7n 89.6 212.6 159.9 OU4·MU·R02·300A 
7n 4.3 11.2 7.2 OU4·MU-R01·400A 
717 45.3 101.4 78.0 OU4·MU-R03-400A 
7n 4.3 14.0 10.0 OU4·MU·R03-300A 
7n 7.2 23.4· 15.8 OU4·MU·R01·300A 
7n 5.4 13.9 9.9 OU4-MU·R03-400A 
7n 26.9 69.7 49.1 OU4·MU·R02·300A 
7n 144.1 302.2 237.9 OU4·MU·R02·300A 

2n 0.03 0.58 0.15 OU4·MU·ROl-400A 
2n 0.65 2.4 0.72 OU4·MU-ROl-400A 
7n 1.2 2.3 1.7 OU4·MU·R03-400A 
sn 0.11 0.39 0.22 OU4·MU·R04-400A 
7n 0.22 1.8 0.71 OU4·MU-R01·400A 
7n 1.7 4.5 2.73 OU4·MU·R03·400A 
7n 5.1 10 7.04 OU4·MU·R03-400A 
7/7 0.51 1.5 0.83 OU4·MU·R03·400A 
4n 0.05 0.24 0.15 OU4·MU-ROl-400A 
6/7 0.27 0.42 0.31 OU4·MU·R03·400A 
m 0.74 1.5 1.03 OU4-MU·R03·400A 
2n 0.42 1.5 0.76 OU4·MU·R04·400A 
7n 0.56 1.5 1.08 OU4·MU·R03·400A 
7/7 0.03 1.1 0.7 OU4·MU-R03-400A 
7n 0.08 0.22 0.14 OU4-MU·R01·300A 
5n 0.08 0.16 0.12 OU4·MU·R03-400A 
7n 0.25 0.57 0.41 OU4·MU-R03-400A 
In 0.27 0.27 0.24 OU4·MU-R01·400A 
7n 0.1 0.36 0.21 OU4·MU·R01·400A 
7n 4.8 9.6 7.06 OU4·MU·R03-400A 
7n 2 3.9 2.89 OU4·MU·ROl-300A 
7n 4.5 11 7.74 OU4·MU·R03·400A 
In 1.6 1.6 0.72 OU4·MU-R03·400A 
7n 1.2 2.6 1.8 OU4·MU·R03·400A 
7n 7.5 17 11.7 OU4·MU·R03·400A 
5n 4.4 6.3 4.58 OU4·MU-ROl-300A 
6n 10 21 14.1 OU4·MU-R03·400A 

Standard Coefficient of 
Deviation Variation 

9.2 0.4 
0.04 0.4 
12.8 0.6 
4.2 0.3 
13.2 0.4 
0.6 0.5 
0.3 0.3 
13.1 0.3 
1.57 0.3 
47.0 0.3 
2.5 0.3 
21.2 0.3 
3.1 0.3 
5.6 0.4 
2.7 0.3 
15.9 0.3 
66.6 0.3 

0.2 1.3 
0.8 1.1 
0.4 0.2 
0.1 0.4 
0.5 0.8 
1.0 0.4 
1.7 0.2 
0.3 0.4 
0.1 0.5 
0.1 0.3 
0.2 0.2 
0.6 0.7 
0.3 0.3 
0.4 0.5 
0.1 0.4 
0.03 0.2 
0.1 0.3 

0.02 0.1 
0.1 0.4 
1.7 0.2 
0.7 0.3 
2.5 0.3. 
0.4 0.5 
0.5 0.3 
3.2 0.3 
1.5 0.3 
5.3 0.4 
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Frequency of Minimum Maximum Mean 
Parameter Detection Concentration Concentration Concentration Sample with Maximum Detection 
PCB-156 4n 0.1 9 1.2 0.6 OU4-MU-ROl-300A 
PCB-167 7n 0.64 1.4 1 OU4-MU-R03-400A 
PCB-169 1/7 0.13 0.13 0.37 OU4-MU-R04-400A 
PCB-170/190 2n 0.22 0.26 0.22 OU4-MU-R04-400A 
PCB-18/17 5n 0.27 1.2 0.85 OU4-MU-R03-400A 
PCB-180 6/7 3.9 11 6.34 OU4-MU-R03-400A 
PCB-187 7n 3.4 7.3 5.37 OU4-MU-R03-400A 
PCB-201/157/173 4n 0.3 0.43 0.38 OU4-MU-R03-400A 
PCB-28 7n 0.43 0.97 0.68 OU4-MU-ROl-400A 
PCB-44 2/7 0.46 0.72 0.44 OU4-MU-ROl-400A 
PCB-52 2/7 1.6 3.1 1.39 OU4-MU-ROl-400A 
PCB-66 · 7n 0.64 1.6 1.08 OU4-MU-RO 1-300A 
PCB-77 4n 0.23 0.68 0.45 OU4-MU-R03-400A 
PCB-8/5 7n 2.8 21 6.46 OU4-MU-ROl-400A 
PCB-81 2n 0.12 0.14 0.46 OU4-MU-R03-300A 
PENTACHLOROANISOLE 2/7 1.6 2.4 0.84 OU4-MU-ROl-400A 
PENTACHLOROBENZENE 2n 0.48 1.9 0.58 OU4-MU-ROl-400A 
TOTAL DDT 7n 8.98 18.99 13.2 OU4-MU-R03-400A 
TOTAL PCB CONGENERS 7/7 74.08 188 139 OU4-MU-R03-400A 
TRANS-NONACHLOR 7n 0.75 1.4 . 1.02 OU4-MU-R03-400A 
Inorganics (MG/KG) 
ALUMINUM 7/7 218 579 366 OU4-MU-R04-400A 
ARSENIC 7n 4.22 5.95 5.08 OU4-MU-ROl-400A 
CADMIUM 7/7 1.14 1.65 1.37 OU4-MU-R04-300A 
CHROMIUM 5n 3.09 5.17 3.44 OU4-MU-R04-400A 
COPPER 7n 5.33 33 14.8 OU4-MU-R04-400A 
IRON 7n 382 808 . 588 OU4-MU-R04-400A 
LEAD 7n 2.76 5.19 3.75 OU4-MU-R04-400A 
MANGANESE 7/7 8.08 16.8 12.5 OU4-MU-ROl-300A 
MERCURY 7n 0.22 0.34 0.28 OU4-MU-R04-300A 
SILVER ln 0.49 0.49 0.2 OU4-MU-ROl-300A 
ZINC 7n 70.4 105' 87.1 OU4-MU-R04-400A 
Percent Lipids i"/ot 
LIPIDS 7/7 1.7 7 4.3 OU4-MU-R03-400A 

Notes: 
- All results are presented in dry weight. 
- The mean, standard deviation, and coefficient of variation were calculated using the 1/2 detection limet for non-detects and the average of the duplicate samples. 
- The sample and duplicate were counted as two separate samples when determining the minimum and maximum detected concentrations, 

but were only conuled as one sample when determining the frequency of detection. 
- This table includes the following reference station samples: 

- OU4-MU-(ROl through R04)-(300A and 400A) , excluding OU4-MU-R02-400A 
- Revised from data table in the Round 3 Data Package by deleting sample OU4-MU-R02-400A (TtNUS, January 2001) 

Standard 
Deviation 

0.3 
0.3 
0.3 
0.1 
0.5 
3.0 
1.4 
0.1 
0.2 
0.1 
0.8 
0.4 
0.2 
6.5 
0.2 
0.8 
0.6 
3.2 
41.4 
0.2 

122.8 
0.6 
0.2 
1.4 
9.5 

183.8 
0.8 
3.2 

0.04 
0.1 
11.4 

1.6 

Coefficient of 
Variation 

0.5 
0.3 
0.7 
0.3 
0.6 
0.5 
0.3 
0.2 
0.3 
0.3 
0.6 
0.3 
0.4 
1.0 
0.5 
1.0 
1.0 
0.2 
0.3 
0.2 

0.3 
0.1 
0.1 
0.4 
0.6 
0.3 
0.2 
0.3 
0.1 
0.6 
0.1 

0.4 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Sample with 
Frequency Minimum Maximum Mean Maximum 

Parameter of Detection Concentration Concentration Concentration Concentration 
Dioxins/Furans (ng/kg) 
1,2,3,4,6,7,8-HPCDD 3/6 1.59 5.5 4.74 OU4"LJ-M07-100A 
2,3,7,8-TCDF 2/6 1.84 3.02 1.84 OU4:U -M08-100A 
OCDD 4/6 4.53 28.6 12 OU4-LJ-M07 -1 OOA 
TOTAL DIOXINS 4/6 1.59 34 13 OU4-LJ-M07-100A 
TOTAL HPCDD 3/6 1.59 5.5 5.90 OU4-LJ-M07 -1 OOA 
TOTAL TCDF 2/6 1.84 3.02 1.84 OU4-LJ-M08-100A 
Polyaromatic Hydrocarbons (ug/kg) 
1,6,7-TRIMETHYLNAPHTHALENE 14/14 0.71 2.84 1.30 OU4-LJ-M08-100A 
1-METHYLNAPHTHALENE 14/14 ' .. 1.81 13 4.53 OU4-LJ-M 14-1 OOA 
1-METHYLPHENANTHRENE 14/14 0.5 6.24 1.75 OU4-LJ-M 13-1 OOA 
2,6-DIMETHYLNAPHTHALENE 14/14 0.9 4.18 1.69 OU4-LJ-M08-100A 
2-METHYLNAPHTHALENE 14/14 2.6 18.3 6.55 OU4-LJ-M 14-1 OOA 
ACENAPHTHENE 14/14 0.35 6.71 2.20 OU4-LJ-M 13-1 OOA 
ACENAPHTHYLENE 14/14 0.25 6.9 1.29 OU4-LJ-M08-100A 
ANTHRACENE 14/14 0.61 13.7 3.76 OU4-LJ-M08-100A 
BENZO(A)ANTHRACENE 14/14 1.46 33.3 9.32 OU4-LJ-M 13-1 OOA 
BENZO(A)PYRENE 14/14 0.92 23.6 10 OU4-LJ-M09-100A 
BENZO B)FLUORANTHENE 14/14 1.9 31.1 13 OU4-LJ-M08-100A 
BENZO E)PYRENE 14/14 1.93 26.4 9.50 OU4-LJ-M08-100A 
BENZO G,H,I)PERYLENE 14/14 1.6 11.7 5.72 OU4-LJ-M08-100A 
BENZO K)FLUORANTHENE 14/14 0.87 11 .7 5.73 OU4-LJ-M09-100A 
BIPHENYL 14/14 1.29 2.81 1.85 OU4-LJ-M14-100A 
C1-CHRYSENES 14/14 0.1 15.1 5.83 OU4-LJ-M08-1 OOA 
C1-DIBENZOTHIOPHENES 14/14 0.06 2.2 1.04 OU4-LJ-M08-100A 
C1 ~FlUORANTHENES/PYRENES 14/14 2.48 26.6 9.50 OU4-LJ-M 13-1 OOA 
C1 -FLUORENES 14/14 2.5 26.6 5.82 OU4-LJ-M08-100A 
C1-NAPHTHALENES 14/14 4.41 31.3 11 OU4-LJ-M14-100A 
C 1-PHENANTHRENES/ANTHRACENES 14/14 3 21.5 6.56 OU4-LJ-M 13-1 OOA 
C2-CHRYSENES 14/14 0.02 8.76 2.68 OU4-LJ-M08-100A 
C2-DIBENZOTHIOPHENES 14/14 0.02 4.25 0.62 OU4-LJ-M08-100A 
C2-FLUORENES 14/14 0.14 15.8 4.08 OU4-LJ-M08-100A 
C2-NAPHTHALENES 14/14 2.78 18.6 6.57 OU4-LJ-M 14-1 OOA 
C2-PHENANTHRENES/ANTHRACENES 14/14 2.08 19.9 5.14 OU4-LJ-M08-100A 
C3-CHRYSENES 14/14 0.03 0.31 0.13 OU4-LJ-M06-100A 

Standard Coefficient of 
Deviation Variation 

3.30 0.70 
0.61 0.33 
9.04 0.73 
11 0.89 

2.75 0.47 
0.61 0.33 

0.57 0.44 
3.39 0.75 
1.59 0.91 
0.91 0.54 
4.65 0.71 
1.77 0.80 
1.71 1.32 
3.96 1.06 
8.51 0.91 
6.58 0.64 
8.99 0.69 
6.36 0.67 
2.74 0.48 
3.32 0.58 
0.42 0.23 
4.11 0.71 
0.57 0.55 
7.45 0.78 
6.12 1.05 
8.01 0.72 
5.39 0.82 
2.54 0.95 
1.14 1.84 
3.79 0.93 
5.48 0.83 
4.75 0.92 
0.08 0.67 
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Sample with 
Frequency Minimum Maximum Mean Maximum 

Parameter of Detection Concentration Concentration Concentration Concentration 
C3-DIBENZOTHIOPHENES 14/14 0.03 4.03 0.46 OU4-LJ-M08-100A 
C3-FLUORENES 14/14 0.04 14.6 2.20 OU4-LJ-M08-100A 
C3-NAPHTHALENES 14/14 0.06 11 .6 4.50 OU4-LJ-M 13-1 OOA 
C3-PHENANTHRENES/ANTHRACENES 14/14 0.06 13.6 2.40 OU4-LJ-M08-100A 
C4-CHRYSENES 14/14 0.02 1.19 0.19 OU4-LJ-M06-100A 
C4-NAPHTHALENES 14/14 0.09 10.9 2.20 OU4-LJ-M08-100A 
C4-PHENANTHRENES/ANTHRACENES 14/14 0.01 8.49 0.75 OU4-LJ-M08-100A 
CHRYSENE · 14/14 3.05 41.4 16 OU4-LJ-M 13-1 OOA 
DIBENZO(A,H)ANTHRACENE 14/14 0.04 1.44 0.48 OU4-LJ-M07 -1 OOA 
DIBENZOTHIOPHENE 14/14 0.3 3.06 0.84 OU4-LJ-M 13-1 OOA 
FLUORANTHENE 14/14 6.42 127 28 OU4-LJ-M13-100A 
FLUORENE 14/14 1.17 10.8 3.64 OU4-LJ-M 13-1 OOA 
INDENO(1,2 ,3-CD)PYRENE 14/14 0.06 14.4 5.93 OU4-LJ-M09-100A 
NAPHTHALENE 14/14 3.84 16.3 7.57 OU4-LJ-M 14-1 OOA 
PERYLENE 14/14 1.35 15 6.04 OU4-LJ-M08-100A 
PHENANTHRENE 14/14 2.73 62.5 12 OU4-LJ-M 13-1 OOA 
PYRENE .14/14 5.06 89 23 OU4-LJ-M 13-1 OOA 
Pesticides/PCBs (ug/kg) 
1,2,3,4-TETRACHLOROBENZENE 14/14 0.48 15 7.59 OU4-LJ-MO 1-1 OOA 
1,2,4,5-TETRACHLOROBENZENE 9/14 0.02 0.79 0.28 OU4-LJ-M04-100A 
2,4'-DDD 3/14 0.57 2.2 0.41 OU4-LJ-M08-100A 
2,4'-DDT 2/14 0.23 0.B7 0.32 OU4-LJ-M08-100A 
4,4'-DDD 3/14 0.07 2.2 0.39 OU4-LJ-M08-100A 
4,4'-DDE 14/14 0.B7 7.9 2.77 OU4-LJ-M08-100A 
4,4'-DDT 1/14 0.94 0.94 0.45 OU4-LJ:M08-100A 
ALPHA-BHC 1/14 1 1 0.28 OU4-LJ-M11-100A 
ALPHA-CHLORDANE 2/14 0.23 0.88 0.31 OU4-LJ-M08-100A 
BETA-BHC 8/14 0.1 1.6 0.37 OU4-LJ-M08-100A 
CIS-NONACHLOR 2/14 0.25 1.4 0.33 OU4-LJ-M08-100A 
DELTA-BHC 1/14 0.09 0.09 0.14 OU4-LJ-M01-100A 
DIELDRIN 14/14 0.97 2.9 1.62 OU4-LJ-MO 1-1 OOA 
ENDOSULFAN II 2/14 0.12 0.23 0.25 OU4-LJ-M08-100A 
GAMMA-BHC (LINDANE) 3/14 0.05 0.09 0.19 OU4-LJ-MOB-100A 
GAMMA-CHLORDANE 2/14 0.25 0.38 0.29 OU4-LJ-MOB-100A 
HEPTACHLOR EPOXIDE 1/14 0.24 0.24 0.28 OU4-LJ-M01-100A 

Standard Coefficient of 
Deviation Variation 

1.10 2.41 
3.94 1.79 
3.35 0.74 
3.48 1.45 
0.31 1.63 
2.95 1.34 
2.24 3.00 
10 0.64 

0.47 0.97 
0.74 0.88 
31 1.10 

3.04 0.84 
3.98 0.67 
3.89 0.51 
3.55 0.59 
16 1.36 
22 0.98 

4.15 0.55 
0.20 0.71 
0.53 1.31 
0.16 0.50 
0.52 1.36 
1.83 0.66 
0.14 0.32 
0.10 0.37 
0.17 0.54 
0.38 1.05 
0.31 0.95 
0.02 0.12 
0.44 0.27 
0.04 0.17 
0.06 0.34 
0.03 0.12 
0.02 0.08 



Parameter 
HEXACHLOROBENZENE 
MIREX 
OXYCHLORDANE 
PCB-101/90 
PCB-105 
PCB-118 
PCB-126 
PCB-128 
PCB-138/160 
PCB-149/1,23 
PCB-153/132 
PCB-156 
PCB-167 
PCB-169 
PCB-18/17 
PCB-180 
PCB-187 
PCB-195/208 
PCB-201/157/173 
PCB-206 
PCB-209 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-8/5 
PCB-81 
PENT ACHLOROANISOLE 
TRANS-NONACHLOR 
Inorganics (mg/kg) 
ARSENIC 
CADMIUM 
CHROMIUM 
COPPER 
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Sample with 
Frequency Minimum Maximum Mean Maximum 

of Detection Concentration Concentration Concentration Concentration 
14/14 0.06 0.51 0.21 OU4-LJ-MO 1-1 OOA 
1/14 0.33 0.33 0.61 OU4-LJ-MO 1-1 OOA 
13/14 0.11 1.3 0.50 OU4-LJ-MO 1-1 OOA 
10/14 0.48 8 1.41 OU4-LJ-M08-100A 
14/14 0.23 2.9 0.91 OU4-LJ-M08-100A 
14/14 1.1 7.7 3.53 OU4-LJ-M08-100A 

1/8 0.64 0.64 0.92 OU4-LJ-MO 1-1 OOA 
13/14 0.34 2 0.73 OU4-LJ-M08-100A 
3/14 3.7 13 3.09 OU4-LJ-M08-100A 
13/14 0.07 6.7 0.70 OU4-LJ-M08-100A 
1/14 18 18 3.81 OU4-LJ-M08-100A 
2/14 0.31 0.89 0.92 OU4-LJ-M08-100A 
4/14 0.27 0.82 0.83 OU4-LJ-M08-100A 
7/14 0.03 0.42 0.56 OU4-LJ-M03-100A 
12/14 0.34 9.2 2.98 OU4-LJ-M 11-1 O.GA-D 
1/14 6.1 6.1 1.26 OU4-LJ-M08-100A 
14/14 0.57 8.1 2.73 OU4-LJ-M13-100A 
6/14 0.15 8.1 1.13 OU4-LJ-M 13-1 OOA 
2/14 0.16 0.33 0.68 OU4-LJ-M01-100A 
8/14 0.15 19 1.90 OU4-LJ-M13-100A 
3/14 0.16 4.2 1.21 OU4-LJ-M 13-1 OOA 
7/14 0.1 0.83 0.35 OU4-LJ-M08-100A 
1/14 0.27 0.27 0.41 OU4-LJ-M 13-1 OOA 
7/14 0.04 1.9 0.73 OU4-LJ-M08-100A 
12/14 0.14 1.2 0.62 OU4-LJ-M05-100A 
1/14 0.41 0.41 0.61 OU4-LJ-M 14-1 OOA 
12/14 0.35 17 2.33 OU4-LJ-M08-100A 
2/14 0.18 0.25 0.87 OU4-LJ-M14-100A 
1/14 3.8 3.8 0.39 OU4-LJ-M08-100A 
9/14 0.1 1.1 0.22 OU4-LJ-M08-100A 

14114 3 5.13 4.17 OU4-LJ-M09-100A 
14/14 0.0187 0.0478 0.03 . OU4-LJ-M07 -1 OOA 
12/14 0.54 1.63 0.72 OU4-LJ-M 1 0-1 OOA 
14/14 37.5 61 47 OU4-LJ-M03-100A 

Standard 
Deviation 

0.06 
0.09 
0.24 
1.93 
0.72 
2.08 
0.12 
0.47 
3.38 
1.74 
4.25 
0.19 
0.25 
0.42 
2.46 
1.48 
2.31 
2.02 
0.19 
4.93 
0.91 
0.24 
0.22 
0.45 
0.31 
0.39 
4.30 
0.28 
0.98 
0.26 

0.71 
0.01 
0.34 
8.23 

Coefficient of 
Variation 

0.29 
0.15 
0.48 
1.37 
0.79 
0.59 
0.13 
0.65 
1.10 
2.47 
1.12 
0.20 
0.30 
0.75 
0.82 
1.17 
0.84 
1.79 
0.28 
2.59 
0.76 
0.68 
0.54 
0.62 
0.50 
0.64 
1.84 
0.33 
2.49 
1.15 

0.17 
0.28 
0.47 
0.17 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 



Parameter 
IRON 
LEAD 
MANGANESE .. 

MERCURY 
SILVER 
ZINC 
Percent Lipids (%) 
% LIPID 

Notes: 
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Sample with 
Frequency Minimum Maximum Mean Maximum 

of Detection Concentration Concentration Concentration Concentration 
14/14 5.09 27.7 13 OU4-LJ-M 13-1 OOA 
3/14 · 0.62 2.26 0.37 OU4-LJ-M09-100A 
14/14 1.62 9.3 3.52 OU4-LJ-M 14-1 OOA 
14/14 0.48 0.68 0.58 OU4-LJ-MO 1-1 OOA-D 
14/14 0.49 1.34 0.98 OU4-LJ-M03-100A 
14114 . 81 101 91 OU4-LJ-M09-100A 

14/14 1.8 3.4 2.57 U4-LJ-M01-100A, OU4-LJ-M 10-1 oq 

- All results are presented in dry weight 

Standard 
Deviation 

5.64 
0.66 
2.16 
0.07 
0.23 
5.71 

0.43 

- The mean, standard deviation, and coefficient of variation were calculated using 1/2 the detection limit for non-detects and the average of duplicate samples. 
- The sample and duplicate were counted as two separate samples when determining the minimum and maximum detected concentrations, 

but were only counted as one sample when determining the frequency of detection . 
- This table includes the following monitoring station s~mples: 

- OU4-LJ-(M01 through M14)-100A 
- OU4-LJ-M01-100A-FD 
- OU4-LJ-M 11-1 OOA-FO 

- Source data located in the Round 3 Data Package (TtNUS, January 2001) 

Coefficient of 
Variation 

0.44 
1.77 
0.61 
0.12 
0.23 
0.06 

0.17 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
Dioxins/Furans (ng/kg) 
2,3,7,8-TCDD 114 0.37 0.37 1.22 OU4-LJ~R03-1 OOA 0.63 
2,3,7,8-TCDF 2/3 1.77 2.87 2.17 OU4-LJ-R02-100A 0.61 
OCDD 1/4 6.41 6.41 9.92 OU4-LJ-RO 1-1 OOA 3.22 
TOTAL DIOXINS 4/4 0.37 26.09 11 OU4-LJ-R04-100A 12 
TOTAL FURANS 1/4 17.77 17.77 5.21 OU4-LJ-R04-100A 8.38 
TOTAL HPCDD 1/4 8.78 8.78 6.59 OU4-LJ-RO 1-1 OOA 1.61 
TOTAL TCDD 2/4 0.37 4.11 1.92 OU4-LJ-R02-100A 1.59 
TOTAL TCDF 4/4 1.24 2.87 1.80 OU4-LJ-R02-100A 0.75 
Polyaromatic Hydrocarbons (ug/kg) 
1,6,7-TRIMETHYLNAPHTHALENE 4/4 0.72 1.52 1.12 OU4-LJ-R04-100A 0.33 
1-METHYLNAPHTHALENE 4/4 3.4 9.13 5.64 OU4-LJ-R04-100A 2.53 
1-METHYLPHENANTHRENE 4/4 0.6 1.5 0.98 OU4-LJ-R03-100A 0.44 
2,6-DIMETHYLNAPHTHALENE 4/4 1.53 2.2 1.77 OU4-LJ-RO 1-1 OOA 0.30 
2-METHYLNAPHTHALENE 4/4 4.95 10.2 7.16 OU4-LJ-R04-100A 2.24 
ACENAPHTHENE 4/4 0.71 1.16 0.90 OU4-LJ-R01 -100A 0.22 
ACENAPHTHYLENE 4/4 0.64 0.84 0.72 OU4-LJ-R01-100A 0.09 
ANTHRACENE 4/4 0.81 1.39 1.07 OU4-LJ-R03-100A 0.29 
BENZO(A)ANTHRACENE 4/4 1.17 4.94 3.14 OU4-LJ-R03-100A 1.98 
BENZO(A)PYRENE 4/4 1.63 8.32 5.04 OU4-LJ-R02-100A 3.65 
BENZO(B)FLUORANTHENE 4/4 2.75 10.1 5.80 OU4-LJ-R02-100A 3.52 
BENZO(E)PYRENE 4/4 1.8 7.01 4.20 OU4-LJ-R02-100A 2.28 
BENZO(G,H,I)PERYLENE 4/4 0.73 3.56 2.24 OU4-LJ-R02-100A 1.22 
BENZO(K)FLUORANTHENE 4/4 2.31 4.67 3.32 OU4-LJ-R03-100A 1.20 
BIPHENYL 4/4 1.34 2.12 1.83 OU4-LJ-RO 1-1 OOA 0.35 
C1-CHRYSENES 4/4 0.11 4.06 1.76 OU4-LJ-R02-100A 1.97 
C 1-DIBENZOTHIOPHENES 4/4 0.28 0.89 0.63 OU4-LJ-R03-100A 0.28 
C 1-FLUORANTHENES/PYRENES 4/4 3.19 8.81 5.66 OU4-LJ-R02-100A 2.39 
C1-FLUORENES 4/4 3.86 5.27 4.37 OU4-LJ-R04-100A 0.62 
C1-NAPHTHALENES 4/4 8.35 19.3 13 OU4-LJ-R04-100A 4.74 
C 1-PHENANTHRENES/ANTHRACENES 4/4 2.97 5.36 3.98 OU4-LJ-R03-100A 1.11 
C2-CHRYSENES 4/4 0.13 1.8 0.74 OU4-LJ-R02-100A 0.77 
C2-DIBENZOTHIOPHENES 4/4 0.03 0.3 0.10 OU4-LJ-R02-100A 0.14 
C2-FLUORENES 4/4 2.36 3.81 3.00 OU4-LJ-R04-100A 0.71 
C2-NAPHTHALENES 4/4 3.85 13 6.65 OU4-LJ-R04-100A 4.29 

Coefficient of 
Variation 

0.51 
0.28 
0.33 
1.02 
1.61 
0.24 
0.83 
0.42 

0.29 
0.45 
0.45 
0.17 
0.31 
0.25 
0.12 
0.27 
0.63 
0.72 
0.61 
0.54 
0.55 
0.36 
0.19 
1.12 
0.45 
0.42 
0.14 
0.37 
0.28 
1.05 
1.38 
0.24 
0.65 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

Parameter of Detection Concentration Concentration Concentration Concentration Deviation 
C2-PHENANTHRENES/ANTHRACENES 4/4 2.9 4.3 3.57 OU4-LJ-R03-100A 0.63 
C3-CHRYSENES 4/4 0.03 0.18 0.11 OU4-LJ-R04-100A 0.07 
C3-DIBENZOTHIOPHENES 4/4 0.03 0.16 0.08 OU4-LJ-R02-100A 0.06 
C3-FLUORENES 4/4 0.24 0.97 0.45 OU4-LJ-RO 1-1 OOA 0.35 
C3-NAPHTHALENES 4/4 3.06 10.2 5.29 OU4-LJ-R04-100A 3.36 
C3~PHENANTHRENES/ANTHRACENES 4/4 0.04 1.2 0.57 OU4-LJ-R02-100A 0.61 
C4-CHRYSENES 4/4 0.06 0.13 0.10 OU4-LJ-R04-100A 0.03 
C4-NAPHTHALENES 4/4 0.13 1.79 0.96 OU4-LJ-R02-100A 0.94 
C4-PHENANTHRENES/ANTHRACENES 4/4 0.03 0.08 0.05 OU4-LJ-RO 1-1 OOA 0.02 
CHRYSENE 4/4 4.83 15.1 9.07 OU4-LJ-R02 -1 OOA 4.97 
DIBENZO(A,H)ANTHRACENE 4/4 0.07 0.24 0.12 OU4-LJ-R02-100A 0.08 
DIBENZOTHIOPHENE 4/4 0.35 0.4 0.37 OU4-LJ-R03-100A 0.02 
FLUORANTHENE 4/4 9.78 20 .7 15 OU4-LJ-R02-100A 4.98 
FLUORENE 4/4 1.76 2.15 1.90 OU4-LJ-R04-100A 0.18 
INDENO(1,2,3-CD)PYRENE 4/4 0.71 3.42 1.90 OU4-LJ-R02-100A 1.39 
NAPHTHALENE 4/4 6.15 9.05 7.89 OU4-LJ-R04-100A 1.25 
PERYLENE 4/4 1.97 4.51 3.54 OU4-LJ-R02-100A 1.12 
PHENANTHRENE 4/4 3.05 4.11 3.65 OU4-LJ-R03-100A 0.50 
PYRENE 4/4 7.84 18.6 13 OU4-LJ-R02-100A 4.72 
P:!sticides/PCBs (ug/kg) 

OU4-LJ-R03-100A, 
1,2,3,4-TETRACHLOROBENZENE 4/4 3.9 13 9.25 OU4-LJ-R04-100A 4.52 
2,4'-DDT 1/4 0.19 0.19 0.25 OU4-LJ-R02-100A 0.04 
4,4'-DDE 4/4 1.8 3.9 2.78 OU4-LJ-R02-100A 1.03 

OU4-LJ-RO 1-1 OOA, 
ALPHA-CHLORDANE 2/4 0.21 0.21 0.23 OU4-LJ-R04-100A 0.02 
CIS-NONACHLOR 2/4 0.1 0.13 0.17 OU4-LJ-R03-100A 0.07 
DIELDRIN 4/4 1.3 1.8 1.48 OU4-LJ-R02-100A 0.22 
HEXACHLOROBENZENE 4/4 0.15 0.27 0.21 OU4-LJ-R02-100A 0.06 
OXYCHLORDANE 4/4 0.61 1.6 0.94 OU4-LJ-R03-100A 0.45 
PCB-101/90 4/4 0.38 0.9 0.55 OU4-LJ-RO 1-1 OOA 0.24 
PCB-105 4/4 0.54 1.2 0.85 OU4-LJ-R02-100A 0.35 
PCB-118 4/4 1.7 5 3.30 OU4-LJ-R02-100A 1.45 
PCB-128 4/4 0.37 0.91 0.60 OU4-LJ-R02-100A 0.24 
PCB-149/123 4/4 0.12 0.25 . 0.16 OU4-LJ-R01-100A 0.06 

Coefficient of 
Variation 

0.18 
0.62 
0.80 
0.79 
0.63 
1.06 
0.33 
0.98 
0.39 
0.55 
0.73 
0.06 
0.34 
0 .09 
0.73 
0.16 
0.32 
0.14 
0.37 

0.49 
0.16 
0.37 

0.10 
0.40 
0.15 
0.28 
0.48 
0.44 
0.41 
0.44 
0.40 
0.39 



Parameter 
PCB-156 
PCB-167 
PCB-169 
PCB-18/17 
PCB-187 
PCB-195/208 
PCB-206 
PCB-44 
PCB-66 
PCB-77 , 

PCB-8/5 
TRANS-NONACHLOR 
Inorganics (mglkg) 
ARSENIC 
CADMIUM 
CHROMIUM 
COPPER 
IRON 
LEAD 
MANGANESE 
MERCURY 
SILVER 
ZINC 
Percent Lipids (%) 
% LIPID 

Notes: 

TABLE 3-9b 
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Sample with 
Frequency Minimum Maximum Mean Maximum Standard 

of Detection Concentration Concentration Concentration Concentration Deviation 
2/4 0.32 0.59 0.68 OU4-LJ-R04-100A 0.28 
2/4 0.32 0.55 0.67 OU4-LJ-R02-100A 0.28 
1/4 0.05 0.05 0.70 OU4-LJ-R02-100A 0.43 
1/4 0.88 0.88 2.03 OU4-LJ-R02-100A 0.77 
4/4 1 2.4 1.73 OU4-LJ-R02-100A 0.59 
2/4 0.14 0.16 0.45 OU4-LJ"R02-100A 0.35 
2/4 0.07 0.12 0.45 OU4-LJ-R04-100A 0.41 
2/4 0.15 0.63 0.34 OU4-LJ-R02-100A 0.29 
4/4 0.32 0.81 0.53 OU4-LJ-R02-100A 0.21 
1/4 0.08 0.08 0.71 OU4-LJ-RO 1-1 OOA 0.42 
4/4 0.52 1.8 1.15 OU4-LJ-R01-100A 0.57 
4/4. 0.16 0.22 0.19 OU4-LJ-R03-100A 0.03 

4/4 4.11 4.52 4.23 OU4-LJ-RO 1-1 OOA 0.20 
4/4 0.0202 0.0332 0.03 OU4-LJ-R03-100A 0.01 
4/4 0.61 0.87 0.69 OU4-LJ-R03-100A 0.12 
4/4 31.8 55.4 43 OU4-LJ-R01-100A 9.71 
4/4 9.56 24.9 15 OU4-LJ-R01-100A 6.98 
1/4 0.66 0.66 0.25 OU4-LJ-R04-100A 0.28 
414 1.66 3.82 2.91 OU4-LJ-RO 1-1 OOA 1.08 
4/4 0.64 0.96 0.77 OU4-LJ-RO 1-1 OOA 0.14 
4/4 0.72 1.63 1.05 .OU4-LJ-R01-100A 0.41 
4/4 77.1 101 89 OU4-LJ-R04-100A 11 

4/4 1.6 2.6 2.13 OU4-LJ-R03-100A 0.43 

- All results are presented in dry weight 

Coefficient of 
Variation 

0.41 
0.43 
0.62 
0.38 
0.34 
0.77 
0.91 
0.85 
0.40 
0.59 
0.49 
0.14 

0.05 
0.21 
0.18 
0.23 
0.47 
1.13 
0.37 
0.18 
0.39 
0.12 

0.20 

- The mean, standard deviation, and coefficient of variation were calculated using 1/2 the detection limit for non-detects and the average of duplicate samples. 
- The sample and duplicate were counted as two separate samples when determining the minimum and maximum detected concentrations, 

but were only counted as one sample when determining the frequency of detection. 
- This table includes the following reference station samples: 

- OU4-LJ-(R01 through R04)-100A 
- Source data located in the Round 3 Data Package (TtNUS, January 2001) 
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Snaded v;alues indic;ale concenlriltion$ tI'Iat are five times Rrealer tnan concentrations at the referance stations lor dio~ins ;and metals: two times Rreater for &emivolatites; 10 bmes Rreatsr for pesticideslPCBs 
Matal coocentrations ale normalized by dlVidinR the parameter concentr.tlon by tile aluminum concentration 
Normalized concentrations W8re determined by dlVidil'lR sedimel'lt concentration bv percent TOC 
Parameters where all samples were non-detects are deslRnatecl with 8 ·U" 
1 - Concentration5 in ttlis table are averaRe concentrations at each monrtorinR station One-nail cf the metnod detection ~mit was used to calculate the ;aver aRe for non-detected dat;a 
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I Refe~·:C~e ~~Iion I Average Reference 

Parameler_ , 
Dioxins (ng/kg) 
.2,3.4, . 1,9-OCOC 3. 76·40. 02 
.2.3.4. ~·()CDF 19 ~ l' .21 
,2.3.4, 59 5.74: 

'.3,4, I·HPC OF '54 ·5.6C 
!.3.4. ·R. I.HPr.OF . 59 ·5.6C 
.3,4. '.6.1 OC 116·5.60 ~ 

!·.3.4. '.6· IXCOF 59 ·5.60 
!.3.6, ·.6·HXCOC 1.661 . 5.602 3. 
.3,6. ·.B·H: OF I.B33 ·5.6C 3. 

'.3. 1.69B . 5.602 3. 
'.3. ' , 6,9 ~HXC OF .159 ·5.602 
!.3, ',B·PEC 159 ·5.602 
!,3, ',6:f'g[ 1.79B 5.602 .13 
1.4,6. ',6·H: COF · 5.602 
1.4, ·.8·PI COF 149 ·5.602 U 

·.6~~ [42 1.469_ .I~ 

. '.B~· !32 ·3.065 
TAL OIC :INS 6. 16 ~52.69· 2, 66 
TAL FU ~NS '04 ·26.29 
TAL HP 0488 13~22: 6 .. 
TAL HP OF 126 5.60 
TAL HX 1.967 ·5.60 
TAL HI OF 1~52 . 5~6C 
TAL PE 1.159 5.602 
TAL PE JF 0.372 -14~161 
TAL ~2 10.5~ 

TAL 0.232 ~ 12 ~ 129 
Organics (ug/kg) 

.I ·BIPHENYL 194 1.69: .50 
I ·METHYLNAI 'HTHALEI 12 2.506 .~6 

·METHYLPHE :NANTHR :NE 2. 11 
!.3. LNAPH' HALENE !25 02: 
!.6~DIME" .NAPHTHI ,ENE 01' I~OO 

I·METHYL "HTHALEI . 93 ~ 3.28 
gENAPH' :NE 56 .6B 

IACENAPH' LENE ~6 1~ 

~THRACE 13.161 · 6., 
rHRACENE ~ 6.306 4:, 

~_5~ 3.: 
IANTHENE 1-14.285 

·14.724 
:NZC I(G.H. PERYLENE ·4.92, 
:N: I(K)FL :JRANTHENE ·5.09: 
I·CHR(SE~ :S 0 .. 10 .. 37 
I·OIBE I :S 1.56, 

"FL )RANTHENES/PYRENES -~ . 16.003_ 
:S ~ 8.34: 

·NAPI THAbENES O. ·5.7B 3"4 
·PHEI 2. ·6.91 4. 
CHRYSENES 0.: 10.31 4. 
OIBENZC THIOPHENES 053 ~ 3.584 

I·FLUOREI IES 09· .322 4. 
~NAPHTHA :NES 19·4.3BB 

3.1 10.702 
1.576 

[JIBENZC rHIOPHENES ~ ':uI!L 
I·FLuUHEI 2. 1.285 6. 
l·NAPHTH~ :NES 2. ·5.306 4.18 

~ 26"/ 6. 

TABLE A.3-2 
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MonilOrinQ Slalion '" 

MOl M02 M03 M04 ~ MOS MOS M07 MOB 

'.35 15 
~35 5.02 

~~2, ~.33 

3.6, 2.51 
3.6, 2.51 

1 ~ 6, 2.5 1 
3.6, 2.51 
3.6, 2.5 1 
3.6, 2.51 
3.6, _2 ~51 

3~6, ' .51 
3.6, '.51 

!~51 

3.6, '.51 
3.6, ' .51 

04 0.50 

!.9' 22.61 
.16 5.2: 

4.46 
1.6, 2.51 
1.22 3.45 
1.6: 4.00 
1.6, 2.51 
3.02 2.51 
04: 8~82 

10.12 0.50 

1.33 1.44 0.42 1.44 0.37 1.40 1~44 0.51 
06 1.94 1.64 1.90 0.80 1.95 ' ~92 0.92 

1.92 1.7, 1.61 73 1.85 1.4 1.58 .29 
1.6, 1.58 0.45 1.42 1~51 

1.79 0.62 O. 0.66 74 1.62 0.52 
1.6, 1.60 . ~45 .55 .16 
1.65 1.21 1.65 37 ~ 33 IIiIlIII 
3. 2. 2.66 3. 2. 29 2. 2.12 
5. 4. 5. J. 

~lt' 
3.90 6.2; 

5. 3~ 4.29 4. .36 3. 7.9; 
4. 2.15 3.00 2.69 .70 204: -• 5.16 .3: 6~54 .32 5.3, 13. 

5.20 5.98 6. 

Mt 
1.66 4.99 

4. 2.38 3~30 3.64 1.62 2.50 [""1 • 2.71 2.19 .Bl .3B . 15 !.4., i.6: 
5.34 1.98 3.12 3.05 '.55 3.76 i.53 
1.60 1.46 1.35 1.51 0.43 1.28 1.34 72 

8.49 1.92 4.96 5.64 6.44 4.12 . 31 1.23 
4.18 .B2 3.18 4.B9 2. 5. 1.65 3.62 
2.74 .30 2.44 2.63 2.25 2.66 !.4' 2.09 
4.26 :.99 2.99 .4. 4.10 2.67 '.4B 4.90 
3.45 .48 .54 .61 2.15 .67 ' .01 2.61 
1.02 78 1.64 1.65 0.59 0.65 1.65 .08 

4.3§ '.56 3.23 4.46 3.82 _ 3~ 13 2~34 2.15 
2. 2.46 1.69 05 i.61 .7B .84 2.30 
4.79 4.14 3.10 4.39 2.96 3.72 6~02 

I.m 04 1.06 01 0.0' ~c04 0.06 0.02 
'.43 04 1.91 I.B9 0.61 0.68 0.8: .56 

5.83 4.42 3.20 5.32 2~02 3.24 5.3: 
.25 1.45 .50 .94 1.41 .70 .74 3.06 

1.4 3.06 2.56 1.61 .94 2.60 4.34 

M09 MIO Mil 

39.35 22.39 1.65 
5.53 6.50 '.46 
'.52 _2 .90 
2.14 .69 3~74 

3.44 3~25 3.74 
2~69 3.25 .74 
3.44 3.25 3.74 

.74 .5' .74 
1.44 1.25 .74 
1.44 1.25LJ .74 
1.44 1.25 .74 
1.44 1.25 .74 

79 1.25 ~ .74 
1.44 .72 .74 
.23 1.25 3.74 

1.69 1.65 
lAS .70 0.90 
'.42 1.25 9.9, 
'.4: 1.06 10.B6 

• wn. !.90 ~.74 

~69 3~74 

'.69 .5' . 3.50 

.12 5.56 
3.44 . 3.25 U 3.74 

3.25 5.19 
6.24 .60 5~ 15 
1.45 0.70 ~~70 

1.41 .39 0.56 
1.59 _0.4' .2: 

0~69 1.82 
1.4: 0.43 1.52 
1.42 0.4: 1.59 
1.93 0.69 ~.65 

1.4 0.66 .79 
~~14 .26 2.12 
4.60 2.74 ~.90~ 

4.99 3~54 2.53 
4.06 3.34 .9 ' 
B.42 _5 ~78 1.69 
6.73 4.9' 3.75 
1.91 '.59 .72 

3.3B .35 .5C 
4 ~37 2. I.B2 
1.44 O.4C 1.4: 
5~94 4 . 
1.33 2. 1.6, 

1.51 I.B8 
1.64 2~68 '.6, 

.53 .49 1.92 

.75 I.BO 1·81 
!.80 2.41 lB 
1.59 1.9B '.95 
4.97 2.9' .29 -- ~ 

.07 I.B6 ~29 

3.45 2.78 4. 
1.62 .24 3.4, 

3.40 2.16 3.40 

MI2 MI3 

30.22 
10.76 

~.OO 

3.76 
3~76 

76 
3.76 

.76 

.76 
76 
76 

,.76 
76 

'~76 

3.76 

06 
45 ~56 

9.7B 
14.35 
3.76 
3~76 

76 
3.76 
3~72 

5~ 19 

~ 

o.O:l 
2.B9 

_9.69 
'.23 
9 ~69 

MI4 

' ~3: 

1.69 
0.53 

.30 
0~40 

13 
52 

95 
B2 
34 

1.94 
3.92 

.82 
! ~ 85 

!.56 
'.29 
.76 

!.35 
1.82 
1~ 

1.48 
0.30 

~15 

19 
2.27 
0.05 
(152 

.56 
~08 

",90 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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I R.f.~:nnC~e ~~Iion I Aver.~e Reference 
Station 

Parameter Concentration 
C4·CHRYSENES 1.576 0.03 
; 4·NAPHTHALENES 65 ·6.60: 5.10 

29 · 6.186 3.3, 

CH WSENE '.876 9.13 
=N7011 HIANTHRACENE · 51 1.682 0.33 

'HIOPHENE · 56 1,448 0.26 
ClRANTHENE · 20.239 12. 

UORENE · 2.397 ·.48 
HIGH I WEIGHT PAHS 14.5' · 76.484 43.6: 
INOENC .2.3-( OlPYRENE l38 1.276 ,.92 

ClW I WEIGHT PAHS 6.291 ·35.23 20.98 
NAPHTHALENE 0.653 · 4.63' 2.79 
PERYLENE 0.831 ·9.09: 4.67 
£'tlI:.NANTHRENE I.S55 ·5,406 2.42 
PYRENE 4.001 ·23.74 13.6' 

TAL PAHS 21 .891 .714 64.64 
i ;6'. (ualkal 

,2,3,4, TETRACHI JROBENZENE 0.014·2.92 0.04 
.2A,5-TETRACHI JROBENZENE · )78 '.505 0.20 

'A'-CD!;! · )78 .748 0.46 
!A '-C DE .024 148 0.06 
!,4 '-OC 061 .03 0.19 

,'-CDO 1.281 ,476 0.73 
"-DOE 1.61S .358 .96 

"-C 048 1.499 0.22 
ALDRIN 013 07 0.04 
ALPHA-BHC 048 146 0.08 

174 ).6, 0.:18 
BE rA-BHC 009 761 O. 
:HL 025 .605 0.37 

IS-NONACHLDR .583 0.31 
~I TA-BHC 004 039 0.02 U 
)IELDRIN 1.068·0.56 0.20 

1/ 75 0.04 
.NORIN )16 195 0.12 
il\MMA-BHC JNDANE) 1.008 - 0_22 0.03 
iAMMA-CHL')RDANE 06 ·0.285 0.12 

PTACHLOR 13 0_07 
PTACHU)R EPC (IDE · 0.169 0.05 
CAC 029 13, 0.06 

MI~EX 1.02 · 0.601 0.10 U 
;HLOROANE 009 0.05 U 

:B-l01190 0.53 · 3.426 _9S 
B-105 '.Ii .533 0.83 
B-1 14 .26, 0.16 
B-1 18 .354 - 4.039 2.18 
B-126 01 1.262 0.18 

PCB-128 14 1.861 -5:50 
PCB-1381160 .45; 5.538 3.20 
PCB-149/123 .312 · 2.639 .35 
PCB-153/132- 126· 6.992 3.87 
PCB-156 )63 · ,4, 0.20 
~B- 167 ).48' 0.28 
PCB-169 103 ).262 0.12 

I PCB-170119C )29 ).235 0.06 
If'gB-181 )82 ).3C 0.20 
IPCB-18C 1.335 · 2.843 1.68 
IPCB-187 189 · 2.344 1.44 
IPCB-189 )28 1.26: 0.16 
IPCB-195/208 .004 1.2 13 0.13 
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Monitorin( Sialion "1 

Mal M02 M03 M04 MaS M06 ~ M08 
02 04 ).02 ..... -- ).02 0.02 04 

3:39- 2.48 1,43 .64 1.4f 2:66 .92 3.20 
04 2.2: .26 50 2.35 

'.5: 5.39 6.90 5.86 12.16 4.84 5.2" .. O. 1.54 1.52 -- )3 6 0.30 
1.20 1.20 l2ii 19 D.2O 

8.74 12.07 18 12. .86 8 

07 08 .32 1.09 .13 
42. 28.18 37.01 34 .73 76. '.49 2:' .93 78.22 

.4' 2.68 T69 -• >:m 1.92 IHiJlII 
18. 15.18 .I~ ?0 54 ~ 14.58 14 17 32 .68 

.63 1.52 .84 104: 72 .92 2.16 
2.68 2.26 2.2; 2.73 4.15 1.9S 2,41 3.83 
'. 9C .36 15 - 2.62 2.68 IIDiI!II 

12.59 8.45 10.20 10.29 IR10 ' .88 8.07 22 
SO.4; 43.36 54.13 55.2; 97.90 42.07 42.70 1.90 

7~ 
.06 03 

O. '.23 
1,42 I6lDI 
I.OS· AS D:i 04 59 0: 

-!-• • . ~ IIiDII - -- O. 
1.61 1.89 1. 1.61 .2i 1,48 

2: .31 T.96 :00 -:-30 .. • .39 ~ -- --- o. --0.1 04 06 08 1.06 0.03 0.05 U 
0.04 as 1.08- -0:05 06 
0.: '.2: 0:: 18 0. 19 0.29 
0.22 II!I'!m ... r:.. • -- 0.20 13 U 
1.34 '.39 U ),41 0,40 1.31 

.2i 0. 12 0.20 
1.02 02 0.02 
.15 18 
I.OS 08 

_. 
1:04 0: 06 

0: 
.03 02 05 04 1.01 02 
.07 08 05 18 
.06 09 iDII""" 0: 05 
.04 05 05 04 
.OS 08 02 05 1.05 04 

0.10 11 15 iT 0. 09 U 
.04 05 D:i 04 04 U 
.63 3.46 3.54 .49 .41 2.51 

0.S2 ImfDI 1.3S 52 0.68 1. 
0.14 D.23 U O. 

.42 .79 36 13 .37 2.2: 
0.14 .23 U 09 O. 

.38 

iii 
i.3o 0:-3, .6, 
5i ? : 4. 

.5i 19 .31 II!I!I! • 14 3. 3.3J 2.45 5.88 
12 16 .20 

1.20 19 ),4' lR 1.23 O. 1.32 
.01 .04 

~ - ~,I~~1 
b.17 06 

-6.04" D.07 
1.3' 1.26 -- 1.2C 
1.7: 0.75 0.69 .45 
1. . 25 IEIlIiII ~ . 2Jj8 ~ 12 2.11 

.14 04 17 0.17 
0.12 1.2C U 03 14 0.14 11 

09 Ml0 Mll M12 M13 M14 

~ - 02 02 ~ .... 05 
.42 2.89 5.35 14 

.82 0.79 
5.B5 4 . 4.76 
1.43 1.22 1.3C 

0.2 1.23 0.2: 15 
12.59 9. ·.B4 B.5C 

.02 05 ,4' O. 
42.39 30.98 23.64 29.57 

1.10 2.26 .16 65 
75 10.66 16.85 19 

.46 1,82 2.68 42 
1.3: .96 4.19 
.19 3.45 3.3' 28 

~ . 5 . 8.49 09 .85 
13 41 .64 40.50 OS - 05 . )3 04 0.06 -0.08 0.10 12 0.22 0.30 

0.72 ID!aI 0.3' ~ IIIiE!II 0.09 
0.06 

121' 
0.05 05 0.09 1.12 

0.:l2 O~: ~ 15 .12 
0.99 0,48 .75 0.50 

.83 .2 ' .66 .35 1.96 - - 0.: 004 .10 
0.05 U 03 0.04 03 0.06 04 

05 0.07 12 ~ 0.06 
1.46 0.20 0.31 0.16 

• - - 0.33 ~ • GIl 0.2' 
1.30 '.36 1.28 
04 '.40 .10 

.02 
1.23 1.2: 

1.06 05 !I!l. ~ • • 1.04 
09 .09 
.02 03 .02 

.13 II!E!II 0.07 0.06 
1.06 0.05 0.04 06 .05 
.04 04 .03 04 0.02 

1.04 .04 0.04 06 0.07 
0.10 .08 U 0.08 10 0.0, 0.08 
0.04 04 .04 0.05 ImIIlJ -..-
2.12 2.55 3_ 3.Si 2. 1C .00 

0.9i . 25 .48 O . 0_36 
16 0.1 O. 

2.24 3.12 2.54 2 .: .13 
U 0.23 IS 0.1 O. 

.50 :"' I 0.· 
_2 .30 2.: .2i 

.6i 2.09 '.51 
4. is 2.24 4.56 3. .86 

. !3 .20 - 0.: 
O. 19 1.3 0.41 
0 .15 .09 

.03~ 
0.14 

.04 0.05 .05 
O. lS 1.33 

I~; 2A5 ,-
1.26 

. )4 .79 0.68 
0.86 .1' -- 1.4 

12 13 U 0.12 UI 0.10 0.12 
0.13 10 U 0.10 UI .09 O. 0.07 



Rele~:~egee ~~Iion 
Avera!!e Relerenee 

IParameler 
IPC 111571' 73 0.027 1.303 0.10 
IPe 0,018 118 O. 
IPC 0.012 1.284 0.18 
IPC 0.07 4.49 0.19 
IPC 0.063 0.12 

Lf'I:~ 197 CUfl 
IPC 1·61 032 13 0.32 
IPCB·77 001 356 0.13 
IPCB·815 )18·4 . 135 .80 
I.f'Q!:I!1 0.006 62 0.13 
IPENTACHl _E ).03 1.22 
IPENTACHL 0.061 .16 

OTAl .456 1.6~ 

OTAl PCB 12.956 163 1.3: 
:HlOR 156 .28 

InorQal lea (mQ/kQ] 
265 ·8: 1.58 365. 

IARSE~ 4.22 5.08 
CAOMI 1M .2; .37 
;HRC UM 3.6" 3.44 

COPPI 8.3 14.8' 
IIRO~ 563 14! 79 588. 
,EM 3.54 3.75 

IMAN lANESE 12.6 12.4! 
I MER> URY 0.26 0.28 
INICK 1.64 .59 
ISllV,R 0.055 0.20 
ZINC 8i .9 · 8: 

E22ln2ln; 
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Monitoring Sialion I" 

MOl M02 M03 M04 MOS M06 M07 MOe 
0.04 0.1' Im!l!II ~ 0.05 14 O. 0.14 
0.10 .12 0.20 0.12 1£ 14 
0.14 0.16 

':: -- 0.15 1.2C 19 0.14 
O. 0.29 0.21 0.19 

18 
0.4' • .I!l!II 1.74 ).32 O. 
1.2C 15 19 ).21 .30 

0.03 11 0.23 19 0.23 0.'18 
1.86 1.99 ~. 68 04 .. :n. 1.53 
.12 

'* OB ;III 1.25 0.12 
0.13 19 0.2' 1.24 O.OE 

18 -- 1.2; 
6.46 4.00 3.15 2.53 lID!] !II 

22.92 Iti!I!iII 34.03 39.00 2:'.34 46. 
0.26 0.28 18 15 .2e 

349.50 397.00 28' .00 507.00 455.00 1384.33 32C 1437.00 
5.9: 6.06 5. '.60 6.26 6.48 6.89 5.65 

.6' .6: .8 .3C .35 .34 &. 
3.49 4.94 4. 4.62 4.B2 3.43 3. 5.74 
19.13 15. DI - 13.25 6. 5.99 '.93 
04 .50 708. 98E 00 110 00 819.50 78' 155:1.50 784 .3~ 

6.39 5. IIrB!l!II .. !II HI!llII 5. 4.42 6.86 
1.65 12. 1.50 12.84 1". 8.64 13.83 
1.28 1.44 ..- '.25 
.98 .. --- .4: 1.46 lS 
16 O. 1.39 15 16 

96.15 96. 22:'.00 150. 14:'.55 89.10 85.80 9: 

Shaded values indicale concenlrations Ihat are two times greater Ihan concentrations at the reference stations for all parameters e)(cept for dioxins which are Ihree limes greater. 
Normalized Concentrations were determined by dividing tissue concentration by percent lipid. Metals were not normalized. 
Parameters where all samples were non-detects are designated with a "U~. 
1 • Concentrations in this table are average concentrat ions al each monitoring slallon. One-half of the method detection limit was used to calculale Ihe average for non-detected dala. 

MOS Ml0 MIl M12 MI3 M14 
O. 0.07 0.10 - 18 0.07 
0.13 ~ O. 0.13 ).08 O.OB 
0.17 0.14 ""II 0.13 
0.18 

*' 
0.15 0. 17 
0.12 O. 

0.57 0.58 0.26 
0.27 0.2B 0.14 
0.14 O. 0.16 i:66 O.O! 
0.96 Q.M, 0.94 2.12 

15 0.13 0.13 06 O. 
0.13 0.12 0.13 O. 
).05 O. 12 U 1.22 O . 

4.46 ~ 2.53 IDII1!II 1.51 
39.78 3' .20 44.00 72.68 48.64 19. 

.25 0.29 0.19 _ 0.22 

IIillJ.DII 321.83 I 350.50 313.00 362.00 278. 
6.2: 5.30 6.25 6.39 4.3C 5.70 

..!.:2l .85 .95 .2: 1.48 1.48 
1.91 3.15 3.45 2.89 2.01 

7.76 9.84 20.32 6.93 
151 794.50 682.00 554.50 498.50 

T31 IDDJI ~ 3.88 4.13 
IIIIIiI!IiII 15:83 20 .- 15 

'.2: 0.2~ 1.24 0.31 
IEIlMI .59 0.93 

0.45 O. 0.21 ).43 0.16 
15. 9: 88. 9: .3C 9: .7C 



lra~~ 
Ie of I Average 

I Re'.renC~r!!:~~nl Reference St~lion 

DF · 
2. • 4.2 

• 4 .. 
1.2 

2. 4. 

.2. · 
1.4 

'.8· CDF 
r.6·1 
'.6· 

ole INS 

HP 1.4 
1.6 • 
2. 

· 
2.3 1.2 
1.4 

0.1 :.6 
1.5 1.8 

0 .6, 

MOl 
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M02 M03 M04 MOS 

Monitoring Statlon
'
" 

MD6 

4.5 
4. 
4. 
4. 
4. 
4. 
4. 

M08 

4. 2. 

1.4 

1.5 
4.5 
~ 
0.: 

O. 

4.5 
4.5 

4.5 
0.9 
o. 

O. O. 
·METH\ ,NI 1.3' 0."- 0.6 .0 

~Al ~NE 1.5\ a. a. 1.4 0.5 
ALENI 1.91 1.4, 1.9 

• 0 .64 O. 0.4 1.4 0.6 

1.5 
1.4 

O. 0.:_ 
0.5 

.5 
o. I 

9. 0.74 O. 0.: O. 0.6 

0.1. 

~:E~Nr~HF:NME:~EN~E------~~~~~~----~~--+--~~:::----r-~::!~--+-~~----l..II[ ____ ~~~--+-~~--
2. ~ 

M09 

.8 
3. 

3. 

3.0 
1.0 

3.0 
1.0 
3.0 
0.6 
0.6 

i.O,",-
1.6 
i.O U 
. 8 

1.0 
1.0 
1.0 

)0 
0.6. 
0.6 

06 
.5 

0.5 
O. 

0.6 
O. 

MID 

1.4 

1.5 
1.4 

__ ~ __ ~ __ -r~~1.6~,..~~.~ 
IBEN. UC \NTHENE .. 

· 2: :~ ~: - 1.9 

MI' 

4.5 
4.5 
1.5 

4.5 

4. 

4. 

~ 
4 . 

.~ 
O. 
O. 

9 . 

9 . 

4. 

4. 

." 4. 
0: 
o. 

O. 

o. 
0 .' 

o. 
O. 
o. 
0 .. 
O. 

1.5 
1.4 

M12 I M13 MI, 

0.: 
_3.3 

3. 

3.: 
1.3 

6. 
O. 

1.3 

1.7 
O. 

0 .5 
3.4 
1.5 
1.6 
1.3 -I.' 
1.9 
.2 

.5 
1.8 

o. 
4. -6. -

IENI _ t':5 ~'--__ r--±,1.;,-5 __ +-~:"""~---j-~,,! 0Io:a-
J
.
6

__ _10 1.5 1.8 _ 

0.2 :JIIIIlIlt 1.0 0.5 1.5 0 .6 

0.' 

IAN' 1.9 19 1.9 3.8 _ 

~~:=:'S=======:==:I.~::=~:o. :~~~:c-,-t+--_ -_ -_ -;,~ ~,,"f;. -_ -_ -_ +t---_::.:===--+II_~-+I~I~==:==~:====:-::==~===+-----,,",:;-I===:_==::==f---+:"=-:_~I. I-+---'~~~I:~;---+_*'I.;;--o-+-oT::.~;;---+_-*:J --. 
'HIQPHENES 1.01 .10 . .01 a. _ _ 1.0 1.0 0.1 OJ __ 0.0 

I 

I 

I 
I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

I 



Reference Siolion 
Po" ,Ie, 

0.10 0.49 
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Average I ____ -. ___ --r ____ ,-___ ---, ____ .-__ M_on,-ilo'-.:..ln9'_ Slo...,lion_"'_---,,-___ .-__ --. ___ -. __ --. ___ ..-__ --1 
Reference Stalion r 

MOl M02 MOl MOO .:05 MOS M07 MOB M09 MID Mil M12 Mil M14 
0.4 O. ~ _ O. 1.0 _ O. ).0 O. 0.2 

:3-~ IALENES 2.5 0.9 O. T n: 
..22.--+--,0",,1 .. 3:---1 

4.5 
;3-FNP O. O. _ O. _ 06 1.3 0.' 

IYf 'NES ).0: __ -'lIl 0.0 0.' _ 0:0 ~_l,---*Ol .. ::_'Q_l-_:: 0)-::-.0-1 _ _';; OU", .. -_I_--*¥ 0 .. 1 _ 

~:~4-~~~I~ALL~ENI]EES~[IT~~~t==4~~~~===]0)~ .. 5:===j .. ~0 .. l:==t=~~==jI .. ~)6~===t==4fl~===t==~==:j==jM~~.~0'~ .. ,6[:= o. ).0 1.5 O. ~ ).0: __ _ 0.0 0.0 1.0 o! 

~
~~~.±±1.4~~3.4~~~~6.R 1.9 CENE ).0: 0.15 O. _ FJ _ O. O! 

NAPHTHALENE 
PERYLENE 
PHENANTHRENE 
PYRENE 
LMHP, 
HMI ~H 

TC PAH 
, (uolkol 

,2,: CETRACHL 

'.15 0.22 O. 0.3 Ii? 0: O. 
'.94 45 6.4 10. 5. 

.14 

.30 
!.B2 
.14 
.6, 

11.3 
i.5 

33.B 

I.B O. 1.6 I.B - 0.9 _ _ ~ _m I.B 

1.3 _{6 -t "T -,- H __ ': ~: 

4~ ~ " ?II +6 ~., 4~ ~: 
!.6 
1.6 

I~B 33. 1: -&B 2ft ~ 19. :9 
I.B 6. 
'.9 22. 

26. 28.8 24. 16 36. 56. 26.9 lB. 

-. 
B. 

-
lB.l 
34. 

2.4 5: 4.16 3.8 16 . 0 5- '.6 o. 4.' 

- 0.' 
O.B 

rETRACHL .14 O. O. O. ___ 0.0 O. 0.: D.' o. 0.2 
/.4'. 
:.4'· 
i.4·· 

LOB - O. O. o. U n: n:'f _ 0.1 O. _ O. 

• ~~~. ~. 1.1 ~.. U ~.. n: -1--* 01 .. +71;-I_-O~.*-+_"""""*+7:__1-+.'"*+_---'~T:_l-""*":__"_-I 
O. O. o. n. ... O. 0: O. 0.: 

·p.T.*~--------I--';;L~69~2~ ... ~----~1.4~1~4-~~:.0;---~~·~--I--*,.~9--~--~'~--+~~~-I---::~~~-I--~~.~-:ui ~. ~., 1. 1.4 ~ • 
. 15 0.24 0.19 0.1 O. 0.: 0.: 0.: o. 0.2 

- 0.20 0.16 o. 0.: o. o. O. 1.2 O. 

rA-9H: D.' O. O. 0.0 0.' O. O. 
DRIN 0.6 O. fB 0.: 0.5 1.4 O. 1.5 I.B O. 

E~ DOSULFAN II 0.10 O. O. O. O. O. O. O. 
E~ DRIN O. 0.2 0..3 0.: 0.3 1.2 O. 0.4 

iI 
LlNDINE) 0.13 O. 0 0.1 0.0 
'RDANE - .16 O. 0: O. O. U 02 

0.: o. o· 0; 0.2 
EPOXIDE - . o. 0: o. 0.2 

<EXACHL o. n:'f 0: 0: O. 
~IRE) 0.:.3 .3 0.2 U 0.3 U 0: 

~:~B-lI0~1i1~90-------_+-~~~7_I--~~-+___::~-_+-*0 .. ~:-_I_~~--~~ .. ~L-_+_"""""*.*_5-+___::0~:~~_::1~.4~ ~-~~-r--0~' .. '4~_+-~OL.~4~U~~~1.4~+_---'0~.~-~0~ .. :~~ 
0.: n; -DC ~ o. o. o· 

p~~.~05 o. ~.. ';::::-"!: 1.4 . 1.4 ~: ~5 1.4 ~. 1.5 
PCB-l 18 .B ..,.. nil n 2.6 I.B 0.5 .5 .4 
PCB- 26 D.' 0.: __ 1.4 0.: 0.5 1.4 0.: I 5 
PCB-128 0.: 0.: 0.2 0.: .5 0: iT g. O. 0.2 0.: 

~~~::~:_-----~-+--*:.~~~~_~.~---';;:~:.:9~9:~-+---::~~-+-~~1::*-:9--I----'~~:::;:~-~~--~~~~~~ .. ~:.~~---I---::~~:::'"*4---::~~;~ . --I-"""""*::~:~I-~~~:::~:~-+-*:::~:--I-~::;~+-~:~'::!:~~--::o~.~ 

14 - . O. 0.3 6:3 nT n: 14 0.3 1.4 0.: O. 14 0.5 
- . 0.: o. 0.: 1.4 1.0 0.: 1.0 0.1 1.4 0.: 0.5 1.0 0.5 

190 0.:6:2 0: oT n: 0: 0.: 0 o. o. 

1~~~~--------------_+~~~~-+--__::0~.~-+~--~~~--~~_4--~0~ .. '~--4_~I~ .. 9~--+.-FJFJ __ ~~_+--~0·:~~~~~~IIJ;.3il-1--~~-f---';;0 .. ~:-f~--~~+--*~4. .. ~0 .. ~44-__::~.4~ r. O. O. l.5 0.3 O. 0.8 0:6 .."., ".. O. o. O. 13 
0.88 0.6 0.6 -.a 14 05 O. O.B 1.2 ~ ).5 

- 0.44 ).4 O. O. 0.4 J.4 O. ).4 0.3 0.5 O. 0.5 U J.5 
1208 0.06 O. 0.21 )1 O. 0 -0.1 0)4 0.. O. 0.4 l.' ~ ).4 
157, O. 0.34 O. O. O. 1.3 O. O. 0.2 0.4 U 0.3 0.4 0.4 
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Range of Average Monito ring Station'" 

Reference Station Reference Station 
IPal ".r _Mitt M02 _MOl MO. 05 
IPC l.04 0., .20 O. 
IPC l40 - 0-' 0.50 O. 1.4 !-' 
IPC l02 .15 0.09 O. 1.0 l .O 
IPC l .02 - .39 0.18 O. 1.0 U LO_ 
IPC 0.25 . 38 O . I.' 1.0 
IPC O. 1.2 
IPCI l .04 .5£ 1. 4 O. O. 
PC '.20 59 O. 0.2 
'PCB- 1.35 0.56 1.4 O. 0.4 
IPEN- I l.05 0.08 J6 0.0 0.' 
IPEN' 1.59 1.25 1.1 O. O. 

:HLOR l .08 - O. J9 0.' O. 

IAL JM .5 1.5 1.0 3.0 U 2. 
IARSI 4. -' 4.5 4 . 1.0 1.9 
~AI l .02 0 .. 03 1.0 0.' 
CHR' UM l .6 0.9 1. 8 I' 

OPI 1.8 I.' " . 1. 8 52.5 
IIRO' 9,6 - 1.9 '.2 9.6 
LEAD O. O. 

- 1.8 1.6 2,0 
IMERCUR' l .6 O. O. 0.6 1.6 
INICKEL l.9 .6 1.5 
ISILVER 16 1.0 0, 1.9 0.5 
ZINC 101 . 89.' 95. 81 90.5 81.0 89 

Footnotes' 
~Iues indicate concentrations thaI are two times greater than concentrations at the reference stations for all parameters except for dioxins which are th ree times greater. 
Normalized concentrations were determined by dividing !issue concentration by percenllipld. MelBls were not normal ized. 
Parameters where all samples were non·delects are designated with a "U", 
1 • Concentrations in this table are ave rage conCEmlrations at each moniloring station. One-half of Ihe method detection limit was used to calcul ale the average for non-detected data. 
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TABLE A.34 

COEFFICIENT OF VARIATIONS FOR THE ROUND 3 SEDIMENT DATA FOR THE MONITORING STATIONS 
BASELINE INTERIM OFFSHORE MONITORING REPORT 

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
PAGE 1 OF 3 

Parameter 

Dioxins/Furans lng/kg) 
1,2,3,4,6,7,8-HPCDD 
1,2,3,4,6,7,8-HPCDF 
1,2,3,4,7,8,9-HPCDF 
1,2,3,4 ,7,8-HXCDD 
1,2,3,4,7,8-HXCDF 
1,2,3,6,7,8-HXCDD 
1,2,3,6,7,8-HXCDF 
1,2,3,7,8,9-HXCDD 
1,2,3,7,8,9-HXCDF 
1,2,3,7,8-PECDD 
1,2,3,7,8-PECDF 
2,3,4,6,7,8-HXCDF 
2,3,4,7,8-PECDF 
2,37,8-TCDD 
2,3,7,8-TCDF 
OCDD 
OCDF 
TOTAL DIOXINS 
TOTAL FURANS 
TOTAL HPCDD 
TOTAL HPCDF 
TOTAL HXCDD 
TOTAL HXCDF 
TOTAL PECDD 
TOTAL PECDF 
TOTAL TCDD 
TOTAL TCDF 
Average Coefficient of Variation 
Minimum Coefficient of Variation 
Maximum Coefficient of Variation 

Semi-Volatile Organics tug/kg) 
1,6,7 -TRIMETHYlNAPHTHAlENE 
1-METHYlNAPHTHAlENE 
1-METHYlPHENANTHRENE 
2,6-DIMETHYlNAPHTHAlENE 
2-METHYlNAPHTHAlENE 
ACENAPHTHENE 
ACENAPHTHYlENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(BlFlUORANTHENE 
BENZO(E)PYRENE 
BENZO(G,H,I)PERYlENE 
BENZO(K)FlUORANTHENE 
BIPHENYL 
C1-CHRYSENES 
C 1-DIBENZOTHIOPHENES 
Cl-FLUORANTHENES/PYRENES 
Cl-FLUORENES 
Cl-NAPHTHALENES 
Cl -PHENANTHRENES/ANTHRACENES 
C2-CHRYSENES 
C2-DIBENZOTHIOPHENES 
C2-FLUORENES 
C2-NAPHTHAlENES 

Coefficient of 
Variation 

1.44 
1.08 
107 
0.91 
1.07 
1.05 
2.12 
1.07 
0.38 
1.02 
2.09 
2.23 
2.52 
1.07 
1.94 
1.46 
1.09 
1.43 
1.45 
1.49 
1.25 
0.98 
1.26 
2.12 
2.29 
1.38 
2.34 
1.47 
0.38 
2.52 

0.98 
1.56 
1.92 
0.99 
1.34 
2.80 
0.82 
1.39 
1.59 
2.20 
1.43 . 
1.34 
1.33 
1.50 
1.17 
1.20 
1.30 
1.29 
1.48 
1.43 
1.45 
1.07 
0.87 
1.04 
1.12 



TABLE A.3-4 

COEFFICIENT OF VARIATIONS FOR THE ROUND 3 SEDIMENT DATA FOR THE MONITORING STATIONS 
BASELINE INTERIM OFFSHORE MONITORING REPORT 

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
PAGE 2 OF 3 

Coefficient of 
Parameter Variation 
C2-PHENANTHRENES/ANTHRACENES 1.27 
C3-CHRYSENES 0.92 
C3-DIBENZOTHIOPHENES 1.16 
C3-FLUORENES 1.35 
C3-NAPHTHALENES 0.87 
C3-PHENANTHRENES/ANTHRACENES 1.38 
C4-CHRYSENES 1.19 
C4-NAPHTHALENES 1.06 
C4-PHENANTHRENES/ANTHRACENES 1.08 
CHRYSENE 1.63 
DIBENZO(A. H)ANTHRACENE 1.31 
DIBENZOTHIOPHENE 2.09 
FLUORANTHENE 1.86 
FLUORENE 2.46 
INDENO(1,2,3-CD)PYRENE 1.46 
NAPHTHALENE 1.36 
PERYLENE 1.26 
PHENANTHRENE 2.18 
PYRENE 1.72 
Average Coefficient of Variation 1.41 
Minimum Coefficient of Variation 0.82 
Maximum Coefficient of Variation 2.80 

Pesticides (ug/kg) 
1,2,3,4-TETRACHLOROBENZENE 1.27 
1,2,4,5-TETRACHLOROBENZENE 0.67 
2,4'-DDO 1.28 
2,4'-DDE 1.46 
2,4'-DDT 2.28 
4,4'-DDD 1.68 
4,4'-DDE 2.80 
4,4'-DDT 1.95 
ALDRIN 0.42 
ALPHA-BHC 0.80 
ALPHA-CHLORDANE 1.30 
BETA-BHC 1.19 
CHLORPYRIFOS 1.09 
CIS-NONACHLOR 0.85 
DELTA-BHC 0.84 
DIELDRIN 3.55 
ENDOSULFAN " 1.00 
ENDRIN 0.92 
GAMMA-BHe (LINDANE) 0.41 
GAMMA-CHLORDANE 2.08 
HEPTACHLOR 1.04 
HEPTACHLOR EPOXIDE 0.39 
HEXACHLOROBENZENE 4.32 
MIREX 0.98 
OXYCHLORDANE 1.34 
PENTACHLOROANISOLE 0.85 
TRANS-NONACHLOR 1.49 
Average Coefficient of Variation 1.42 
Minimum Coefficient of Variation 0.39 
Maximum Coefficient of Variation 4.32 

PCBs (ug/kg) 
PCB-101/90 - 1.45 
PCB-105 1.43 
PCB-118 1.34 
PCB-126 3.10 



TABLE A.3-4 

COEFFICIENT OF VARIATIONS FOR THE ROUND 3 SEDIMENT DATA FOR THE MONITORING STATIONS 
BASELINE INTERIM OFFSHORE MONITORING REPORT 

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
PAGE 3 OF 3 

Coefficient of 
Parameter Variation 
PCB-128 1.06 
PCB-138/160 1.18 
PCB-149/123 1.15 
PCB-153/132 1.19 
PCB-156 1.30 
PCB-167 1.10 
PCB-169 1.14 
PCB-170/190 1.54 
PCB-18/17 1.26 
PCB-180 1.26 
PCB-187 1.33 
PCB-189 0.78 
PCB-195/208 1.16 
PCB-201/157/173 1.12 
PCB-206 1.39 
PCB-209 2.49 
PCB-28 1.09 
PCB-44 1.42 
PCB-52 1.47 
PCB-66 1.43 
PCB-77 1.10 
PCB-8/5 1.70 
PCB-81 2.19 
Average Coefficient of Variation 1.41 
Minimum Coefficient of Variation 0.78 
Maximum Coefficient of Variation 3.10 

Inorganics (mg/kg) 
ALUMINUM 0.14 
ARSENIC 0.25 
CADMIUM 0.46 
CHROMIUM 0.33 
COPPER 4.77 
IRON 0.48 
LEAD 1.47 
MANGANESE 0.51 
MERCURY 1.16 
NICKEL 0.97 
SILVER 0.28 
ZINC 1.8B 
Average Coefficient of Variation 1.06 
Minimum Coefficient of Variation 0.14 
Maximum Coefficient of Variation 4.77 

0.62 

- Source data located in the Round 3 data package (Ttt:JUS, January 2001) . 



ATIACHMENT A.3-1 
DATA OUALITY REVIEW (DaR) 

ROUND 3 

Various data quality control measures were implemented during the field investigation performed 
for Portsmouth Naval Shipyard (PNS), Round 3 (September 2000). These quality measures were 
conducted to help ensure that the resultant data were suitable for their intended uses. A brief 
summary of the measures is provided in the next three sections. Section 1.0 contains a summary 
of the data quality indicators (Dais). Field quality control samples are discussed in Section 2.0. 
A summary of the data validation procedures and the results of the data validation process 
appear in Section 3.0. 

During Round 3, samples were collected and analyzed from the following media: mussels, 
juvenile lobsters, and sediment. Juvenile lobsters were dissected into muscle and 
hepatopancreas samples during Rounds 1, 2 and 3. The hepatopancreas samples were frozen 
and preserved for future analysis, if necessary for Rounds 2 and 3. The intestines were removed 
from the muscle samples, prior to extraction. 

1.0 DATA QUALITY INDICATORS 

The Interim Offshore Monitoring Plan was prepared as required by the Interim Record of Decision 
(ROD) for Operable Unit (OU) 4. The monitoring program is designed to provide offshore 
monitoring in the interim period before completion of the offshore feasibility study (FS) and 
selection and implementation of the final remedy for OU4. The focus of the interim offshore 
monitoring program is to provide data to determine whether, over the course of the interim 
monitoring, current and future concentrations of chemicals of concern (metals, PCBs, and PAHs) 
in the offshore areas are at acceptable levels. When the FS is conducted, available data, 
including data collected as part of the interim monitoring, will be used for the identification and 
evaluation of final remedial options for OU4. 

Dais are parameters that are monitored to establish the quality of data generated during an 
investigation. Some of the Dais are generated from analysis of field samples (e.g., from field 
duplicates), and others result from the analysis of laboratory samples (e.g., laboratory duplicates). 
Individually, field and laboratory Dais provide . measures of the performance of the respective 
investigative operations (field or laboratory). Taken together, the Dais provide a measure of the 
overall project performance. An overall evaluation of Dais may also be used to improve the 
investigative process by identifying where in the process major uncertainties or biases are 
occurring. 

1.1 Precision 

Precision is a measure of the degree to which two or more measurements are in agreement and 
describes the reproducibility of measurements of the same parameter for samples analyzed 
under similar conditions. 

Precision is expressed as a relative percent difference (RPD), which is defined as the ratio of the 
range to the mean. RPDs, which are typically expressed as percentages, are used to evaluate 
both field and laboratory duplicate precision and are calculated as follows: 

·'V1- V2! 
RPD = x 100 

(V1 + V2)/2 

where RPD = relative percent difference 
V1, V2 = two results obtained by analyzing duplicate samples 
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Field precision is assessed by collecting and measuring field duplicates at a rate of one duplicate 
per 10 environmental samples. This precision estimate encompasses the combined uncertainty 
associated with sample collection, homogenization, splitting, handling, laboratory and field 
storage (as applicable), preparation for analysis, and analysis. In contrast, precision estimates 
obtained from analyzing duplicate laboratory samples incorporate only homogenization, 
subsampling, preparation for analysis, laboratory storage (if applicable), and analysis 
uncertainties. 

Laboratory precision QC samples [i.e., laboratory duplicates for inorganic chemicals and matrix 
spike duplicates (MSDs) for organic chemicals] will be analyzed with a minimum frequency of five 
percent (i.e., 1 QC sample per 20 environmental samples). Laboratory precision is measured by 
comparing RPD values to precision control limits specified in the applicable analytical standard 
operating procedures (SOPs). 

The precision objectives for parameters are specified in the associated analytical protocols. 
General precision objectives such as ±SO percent for solid matrices and ±30 percent for aqueous 
matrices were' employed for this project for both field and laboratory duplicates. In general, 
qualification due to imprecision was not a significant cause of data qualification and does not 
impact the usability of the data for monitoring purposes. as depicted in Table 1-1 below. A 0 
percent qualification rate indicates that no data were qualified due to duplicate imprecison and 
reflects the best possible performance. 

Table 1-1 - Rates of Qualification 
Laboratory and Field Duplicate Precision 

Metals I Misc. I Dioxin I PAH 
Juvenile Lobsters 

Lab Duplicate Imprecision 0% I 0% I 0% I 0% 
Field Duplicate Imprecision 0% I 0% I 0% I 0% 

Mussels 
Lab Duplicate Imprecision 0% I 0% I 0% I 0% 
Field Duplicate Impsecision 4% I 0% I 2% 1 8% 

Sediment 
Lab Dupllcate Imprecision 0% I 0% I 0% I 0% 
Field Duplicate Imprecision 9% I 28% I 11% I 6% 

I Pest/PCB 

I 0% 
I 4% 

I 0% 
I 6% 

I 0% 
I 7% 

Twelve field duplicates were collected for 124 sediment samples. Six field duplicates were 
collected for 64 tissue samples. Therefore, the 10 percent minimum frequency criterion was 
achieved. 

1.2 Accuracy 

Accuracy . is the degree of agreement between an observed value and an accepted reference 
value. This parameter is assessed by measuring spiked samples [e.g .• surrogate spikes or matrix 
spikes (MSs)) or well-characterized samples of certified analyte concentrations (e.g., LCSs) and . 
by measuring blanks. Accuracy measurements are deSigned to detect biases resulting from 
sample handling and analysis. 

Accuracy requirements for field measurements are typically ensured through control over the 
sample collection and handling and through routine instrument calibration. Accuracy is also 
typically monitored through the use of blanks to detect cross-contamination and by monitoring 
adherence to procedures that prevent sample contamination or degradation. Equipment rinsate 
blanks were collected for this investigation to assess cross-contamination via sample collection 
equipment. Source water blanks were collected to monitor the purity of water used to 
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decontaminate sampling equipment. Accuracy was also assured qualitatively through adherence 
to all sample handling, preservation, and holding time requirements. 

Accuracy in the laboratory is measured through the comparison of a spiked sample or LCS result 
to a known or calculated value and is expressed as a percent recovery (%R). It is also assessed 
by monitoring the analytical recovery of select surrogate compounds added to samples that are 
analyzed by organic chromatographic methods. MS and surrogate compound analyses measure 
the combined accuracy effects of the sample matrix, sample preparation, and sample 
measurement. LCSs are used to assess the accuracy of laboratory operations with minimal 
sample matrix effects. Spiking concentrations were required to equal or approximate the default 
concentrations detailed in the applicable sample preparation or analysis SOPs. LCS and MS 
analyses were performed at a frequency no less than one per 20 associated samples of like 
matrix as required by the Interim Offshore Monitoring Plan. Laboratory accuracy is assessed by 
comparing calculated %R values to accuracy control limits specified in the applicable laboratory 
SOP. 

Percent recovery is calculated using the following equation: 

where %R 
Ss 
So 
S 

= 
= 
= 
= 

%R= Ss-So x100 
S 

percent recovery 
result of spiked sample 
result of non-spiked sample 
concentration of spiked amount. 

In general, a percent recovery range of 75 to 125 defines the accuracy objective for the analytical 
data. It should be noted, however, that the analytical laboratory establishes analyte-specific 
percent recoveries. 

Table 1-2 depicts the qualification rates for MS, LCS, surrogate, and internal standard recoveries. 
Failure to meet accuracy requirements (internal standard recovery) resulted in a high rate of 
qualification of juvenile lobster and mussel tissues in Round 1. The percentage of tissue data 
qualified based on internal standard noncompliances dropped in Round 2 and continued to drop 
again in Round 3. This demonstrates continued improvement in laboratory performance for this 
matrix. The exclusion of the hepatopancreas data from Rounds 2 and 3 and removal of the 
intestine from the juvenile lobster muscle tissue may have contributed to the decreased rate of 
rejection and qualification from Round 1 to Round 3. 

Table 1-2 - Rates of Qualification 
Surrogate, Matrix Spike, Blank Spike, and Internal Standard Recoveries 

Metals Misc. Dioxin PAH Pest/PCB 
Juvenile Lobsters 

Matrix Spike Recovery 17% 0% 12% 0% 0% 
Blank Spike Recovery 0% 0% 0% 7% 5% 
Surrogate Recovery NA NA 0% 1% 0% 

Internal Standard Recovery NA NA 13% 0% 0% 
Mussels 

Matrix Spike Recovery 9% 0% 6% 1% 0% 
Blank Spike Recovery 4% 0% 0% 10% 4% 
Surroqate Recovery NA NA 0% 0% 0% 

Internal Standard Recovery NA NA 25% 0% 0% 
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Metals Misc. Dioxin PAH Pest/PCB 
Sediment 

Matrix Spike Recovery 18% 34% 0% 3% <1% 
Blank Spike Recovery 14% 9% 0% 5% 3% 
Surrogate Recovery NA NA 0% 2% 0% 

Internal Standard Recovery NA NA 15% 0% 0% 

NA = Not applicable 

1.3 Completeness 

Completeness is a measure of the amount of usable, valid analytical data obtained compared to 
the amount expected to be obtained. Completeness is expressed as a percentage. 

Field completeness is a measure of the amount of valid field measurements obtained from all the 
field measurements taken in the project. A completeness criterion of 100 percent applies to these 
measurements. 

Laboratory completeness is a measure of the amount of usable, valid laboratory measurements 
per matrix obtained for each target analyte. Usable, valid results are those that are judged, after 
data assessment, to represent the sampling populations and to have not been disqualified for use 
through data validation or data assessment. Completeness is typically expressed as a 
percentage and is determined using the following equation: 

where %C 
V 
T 

= 
= 
= 

%C=~X100 
T 

percent completeness 
number of results determined to be valid 
Total number of results 

Under ideal conditions, the laboratory completeness objective would be 100 percent. However, 
samples can be rendered unusable during shipping and preparation (e.g., bottles broken or 
extracts accidentally destroyed) or analysis (e.g., loss of instrument sensitivity, strong matrix 
effects). Laboratory completeness objectives are 90 percent for sediment, 80 percent for mussel 
tissues, and 60 percent for juvenile lobster tissue. Table 1-3 compares the percent completeness 
among Rounds 1, 2, and 3 for sediment and tissues. Porewater and surface water samples were 
collected during Round 2 only and, therefore, were not incll:Jded in the comparison. 

Table 1-3 - Percent Completeness 

Tissues Sediment 
Round Round Round Round Round Round 

1 2 3 1 2 3 
Total Data Points 13,082 8,178 8,231 8,673 8,673 8,598 

Rejected Data Points 230 0 41 10 10 1 

% Completeness 98;2% 100% 99.5% 99.9% 99.9% 99.9% 

The calculated percent completeness for laboratory analytical data collected during the field 
investigation is 99.5 percent for mussel tissues and juvenile lobster tissues (Le., 41 laboratory 
analytical results out of a total of 8,231 data points were qualified as unusable). The calculated 
percent completeness for laboratory analytical data collected during the field investigation is 99.9 
percent for sediments (i.e., one laboratory analytical result out of a total of 8,598 data points were 
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qualified as unusable). Therefore, the data completeness objectives for the project were 
achieved. Table 1-4 lists the specific results that were rejected during Round 3. 

Table 1-4 - Rejected Results 

Samples Rejected Parameters Basis for Rejection 
OU4-LJ-M01-100A-LD PCB-126 LCS Recovery < 10% 

OU4-LJ-M03-100A PCB-126 LCS Recovery < 10% 
OU4-LJ-M04-100A PCB-126 LCS Recovery < 10% 
OU4-LJ-M05-100A PCB-126 LCS Recovery < 10% 
OU4-LJ-M06-100A PCB-126 LCS Recovery < 10% 
OU4-LJ-M07 -1 OOA PCB-126 LCS Recovery < 10% 
OU4-LJ-M08-100A PCB-126 LCS Recovery < 10% 

OU4-LJ-M11-100A-LD PCB-126 LCS Recovery < 10% 
OU4-LJ-R03-100A 2,3,7,8-TCDF Compound Identification 

OU4-MU-M07 -1 OOA 2,3,7,8-TCDD Calibration 
OU4-MU-M07 -300A 2,3,7,8-TCDD Calibration 
OU4-MU-M08-100A 2,3,7,8-TCDD Calibration 
OU4-MU-M08-200A 2,3,7,8-TCDD Calibration 
OU4-MU-M08-300A 1 ,2,3,4,6,7,8-HPCDD, 2,3,7,8-TCDD Calibration 
OU4-MU-M09-200A PCB-126 LCS Recovery < 10% 
OU4-MU-M1 0-1 OOA PCB-126 LCS Recovery < 10% 
OU4-MU-M10-200A PCB-126 LCS Recovery < 10% 
OU4-MU-M10-300A PCB-126 LCS Recovery < 10% 
OU4-MU-M 11-1 OOA 1 ,2,3,4,6,7,8-HPCDD, 2,3,7,8-TCDD Calibration 
OU4-MU-M11-200A 1 ,2,3,4,6,7,8-HPCDD, 2,3,7,8-TCDD Calibration 
OU4-MU-M11-300A 1 ,2,3,4,6,7,8-HPCDD, 2,3,7,8-TCDD Calibration 
OU4-MU-M12-100A 2,3,7,8-TCDD Calibration 
OU4-MU-M12-200A 1 ,2,3,4,6,7,8-HPCDD, 2,3,7,8-TCDD Calibration 
OU4-MU-M13-100A Dieldrin, PCB-126 LCS Recovery < 10% 
OU4-MU-M14-100A PCB-126 LCS Recovery < 10% 
OU4-MU-R01-300A 1,2,3,4,6,7,8-HPCDD Calibration 
OU4-MU-R01-400A 2,3,7,8-TCDD Calibration 
OU4-MU-R02-300A 1 ,2,3,4,6,7,8-HPCDD, 2,3,7,8-TCDD Calibration 
OU4-MU-R03-300A 2,3,7,8-TCDD Calibration 
OU4-MU-R03-400A 1 ,2,3,4,6,7,8-HPCDD, 2,3,7,8-TCDD Calibration 
OU4-MU-R04-300A 1 ,2,3,4,6,7,8-HPCDD, 2,3,7,8-TCDD Calibration 
OU4-SD-M03-300A Copper MS Recovery < 30% 

Dioxin samples were rejected due to continuing calibration standards that failed to meet ion ratio 
requirements and recovery acceptance requirements. The result for 2,3,7,8-TCDF in sample 
OU4-LJ-R03-100A was rejected due t6 failure to meet identification criteria (Le., ion ratio and 
retention time). These noncompliances appear to be isolated occurrences and may be linked to 
instrument malfunction rather than an indication of poor laboratory performance. Rejected data 
are not suitable for use for the Interim Offshore Monitoring Plan. 

1.4 Sensitivity 

Minimum and maximum nondetected results achieved during laboratory analysis were compared 
to target method detection limits contained in Tables 6-5a through 6-5g of the Interim Offshore 
Monitoring Plan. Because MDLs in Table 6-5i were presented on a wet weight basis for dioxins, 
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the detection limits were adjusted for tissue by multiplying by 5 and for sediment by multiplying by 
2 in order to be consistent with the other fractions and report them on a dry weight basis. Tables 
1-5 and 1-6 (located at the end of the Round 3 DQR) compare the Target MDLs to the minimum 
and maximum nondetects for each parameter, for each matrix. Exceedances of the Target MDLs 
for sediment were noted for dioxins, semivolatile compounds, pesticides, and PCB congeners. 
Target MDL mussel exceedances were noted for dioxins, PCB congeners, chromium, mercury, 
nickel, and silver. Lobster target MOL exceedances were noted for dioxins, PCB congeners, 
aluminum, chromium, lead, and nickel. 

1.5 Comparability 

Comparability is defined as the confidence with which one data set can be compared with another 
(e.g., among sampling points; among sampling events). This is a key parameter because data will 
be compared among monitoring stations and reference locations and among sampling events (as 
part of trend analysis) to make interim decisions. Comparability is achieved by using standardized 
sampling and analysis methods, as well as data reporting formats. Additionally, consideration is 
given to seasonal conditions and other environmental variations that could exist to influence data 
results. Comparability of laboratory measurements will be assessed primarily through the use and 
documentation of similar sampling and analytical methods. Results will be reported in units to 
ensure comparability with previous data and with current state and federal standards and 
guidelines. Comparability of field data will be satisfied by ensuring the field sampling plan is 
followed and that proper sampling techniques are used. It also depends on recording field . 
measurements using the correct units. Comparability of laboratory measurements will be assessed 
primarily through the use of certified reference materials, spike recoveries, and RPD values. Failure 
to achieve comparability will result in corrective action. 

Field data were generated using the methodologies and units as specified in the Interim Offshore 
Monitoring Plan. Sampling techniques described in the plan and field sampling SOPs were 
followed. 

1.6 Representativeness 

Representativeness is an expression of the degree to which the data accurately and precisely 
depict the actual characteristics of a population or environmental condition existing at an individual 
sampling point and is contingent on a good design for the sampling program. The project planning 
documents (monitoring plan, field and laboratory SOPs) and use of standardized sampling, 
handling, analytical, and reporting procedures are designed so that the final data are accurate 
representations of actual site conditions. A number of conditions could arise that cause the 
representativeness of samples to be questioned. For example, data outliers or samples collected 
from a place different from the intended location could adversely impact representativeness of the 
data set. 

Data were collected from the specified locations using sampling, sample handling, analytical, and 
reporting procedures as specified in the Interim Offshore Monitoring Plan. Therefore, no data 
representativeness concerns have been raised and the data are suitable for use as part of the 
monitoring program. 

2.0 FIELD QUALITY CONTROL SAMPLES 

The following field QC samples were collected during sampling efforts and were analyzed in 
accordance with requirements specified in the Interim Offshore Monitoring Plan: 

Field duplicates for interim monitoring sediments were a single sample homogenized and split into 
two portions. Field duplicates were. collected during a single act of sampling and analyzed for 
chemical constituents to measure the precision of the sampling and analysis program, as well as 
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natural sample heterogeneity. As planned, mussel and juvenile lobster tissue sample duplicates 
were prepared by the laboratory in a manner similar to normal environmental media samples. 

Source water blanks consist of sampling of source waters, used in decontamination, before use. 
The samples were obtained at the rate of one per source per sampling event. Source water is 
analyzed for all organic and inorganic constituents under investigation, as a means of determining 
whether the source water used in field procedures could potentially have introduced contaminants 
to the environmental samples collected. Source water blanks were evaluated in accordance with 
the planned data validation protocols to determine whether false positive results may exist. A false 
positive result is a result that indicates the presence of an analyte when the analyte should have 
been classified as nondetected. 

Equipment rinsate blanks were collected and analyzed to check the effectiveness of 
decontamination procedures. Samples were obtained under representative field conditions by 
collecting the rinse water generated by running analyte-free water through sample collection 
equipment after decontamination and before use. Rinsate blanks were obtained for each type of 
sampling equipment for each day that the sampling equipment was decontaminated. Where pre
cleaned, dedicated sampling equipment was used, one rinsate blank was collected as a "batch 
blank." Rinsate blanks were analyzed for the same chemical constituents as the associated 
environmental samples. 

Temperature blanks were included in each cooler as a temperature indicator to assure that 
samples were received at the laboratory at the appropriate temperature. 

Positive results in the field blanks were not used as a basis for data validation because field blank 
results were not included in the SDG with their associated samples. Therefore, false positives 
may exist particularly for sample data close to or less than the reporting limit. Table 2-1 presents 
the maximum contamination values reported in the field and rinsate blanks associated with the 
Round 3 sampling event. 

Table 2-1 - Maximum Positive Concentrations in Field and Rinsate Blanks, pg/L 

Parameter Compounds Maximum Rinsate Maximum Field 
Blank Blank Contamination 

Contamination 
Pesticide/PCB 1,2,3,4-Tetrachlorobenzene 0.62 0.39 

1,2,4,5-Tetrachlorobenzene 1.4 NO 
2,4'-OOE 0.94 0.04 
4,4'-OOE 0.01 NO 
ALPHA-BHC 0.44 0.28 
Mirex 0.2 NO 
PCB-138/160 12 14 
PCB-149/123 0.37 0.2 
PCB-153/132 0.05 0.03 
PCB-167 0.47 0.53 
PCB-170/190 0.91 0.53 
PCB-18/17 1.4 NO 
PCB-180 0.26 NO 
PCB-28 0.41 0.3 
PCB-44 0.33 0.37 
PCB-52 1.5 0.44 
PCB-8/5 2.3 0.75 
PCB-81 0.08 NO 
Pentachloroanisole 0.22 0.13 
Pentachlorobenzene 0.31 0.57 

PAH 1,6,7-Trimethylnaphthalene 4.16 3.81 
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Parameter Compounds Maximum Rinsate Maximum Field 
Blank Blank Contamination 

Contamination 
1-Methylnaphthalene 6.42 4.4 
1-Methylphenanthrene 0.95 0.89 
2,6-Dimethylnaphthalene 9.34 8.54 
2-Methylnaphthalene 11.4 8 
Acenaphthene 3.27 2.49 
Acenaphthylene 1.17 0.8 
Anthracene 0.91 0.56 
Benzo(A)Anthracene 1.41 0.51 
Benzo(A)Pyrene 1.84 0.9 
Benzo(B)Fluoranthene 1.58 0.46 
Benzo(E)Pyrene 1.87 1.57 
Benzo(G,H,I)Perylene 1.78 2.07 
Benzo(K)Fluoranthene 0.71 0.1 
Biphenyl 5.39 6.05 
C1-Chrysenes 1.28 0.05 
C 1-Dibenzothiophenes 0.24 0.04 
C1-Fluoranthenes/Pyrenes 1.05 0.09 
C1-Fluorenes 0.4 1.95 
C1-Naphthalenes 17.8 12.4 
C1-Phenanthrenes/Anthracenes 2.98 2.65 
C2-Chrysenes 0.05 0.02 
C2-Dibenzothiophenes 0.03 0.03 
C2-Fluorenes 0.31 2.65 
C2-Naphthalenes 25.4 23.3 
C2-P henanth renes/ Anth racenes 1.68 2.1 
C3-Chrysenes 0.03 0.01 
C3-Dibenzothiophenes 0.02 0.1 
C3-Fluorenes 0.59 0.31 
C3-Naphthalenes 12.8 16.3 
C3-Phenanthrenesl Anth racenes 0.35 0.13 
C4-Chrysenes 0.07 0.08 
C4-Naphthalenes 7.3 9.1 
C4-Phenanthrenes/Anthracenes 0.12 0.07 
Chrysene 4.25 1.23 
Dibenzo(A,H)Anthracene 0.15 0.08 
Dibenzothiophene 1.44 1.23 
Fluoranthene 7.55 1.3 
Fluorene 4.57 4.09 
Indeno(1,2,3-Cd)Pyrene 0.57 0.21 
Naphthalene 21.2 14.3 
Perylene 0.66 0.38 
Phenanthrene 13.9 7.39 
Pyrene 4.71 1.28 

Metals Arsenic ND 1.16 
Iron 13.4 9.16 
Manganese 3.5 ND 
Mercury 0.16 0.17 
Silver 3.46 ND 
Zinc 37.6 15 

Miscellaneous Dissolved Organic Carbon 0.62 0.47 

ND = Not detected. 
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3.0 OAT A VALIDATION 

Data validation is a systematic review of analytical chemical data packages with respect to 
sample receipt and handling, analytical methods, data reporting and deliverables, and document 
control. The quality of data generated by a laboratory is extremely important; it is an integral part 
of the investigation and must be clearly tied to the project goals. This section summarizes the 
various aspects of the data validation process. 

3.1 General Data Validation Procedures 

After receipt of analytical results, data validation was performed based upon USEPA Region I 
Tier II validation procedures (USEPA, 1996). The Tier II validation consists of a completeness 
audit defined as a Tier I review and a review of all quality control check results. The Tier II 
validation does not evaluate raw data and does not provide calculation confirmation of sample 
results. 

After the data were validated, a list of non-conformities requiring data qualifiers, which are used to 
alert the data user to inaccurate or imprecise data, was developed. For situations in which several 
quality control criteria were out of specification, the data validator made professional judgments 
and/or comments on the validity of the overall data package. The reviewer then prepared a 
technical memorandum presenting qualification of the data, if necessary, and the rationale for 
making such qualifications. 

The'net result is a data package that has been carefully reviewed for its adherence to prescribed 
technical requirements. One hundred percent of the environmental samples were validated. 
Validators incorporated data qualifiers into the electronic database and submitted the information to 
the data management group. 

Data Validation Qualifiers 

As mentioned previously, the analytical data was qualified during the validation process (Le., 
application of U, J, UJ, UR, and R qualifiers) was conducted as required by the USEPA 
Functional Guidelines. The attachment of the data qualifiers to analytical results signifies the 
occurrence of ac noncompliances that were noted during the course of data validation. The 
various data qualifiers are defined, as follows: 

U - Indicates that the chemical was not detected at the numerical detection limit (sample-specific 
quantitation limit) noted. Nondetected results from the laboratory are reported in this manner. 
This qualifier is also added to a positive result (reported by the laboratory) if the detected 
concentration is determined to be attributable to contamination introduced during field sampling or 
laboratory analysis. 

UJ - Indicates that the chemical was not detected. However, the detection limit (sample-specific 
quantitation limit) is considered to be estimated based on problems encountered during 
laboratory analysis. The associated numerical detection limit is regarded as inaccurate or 
imprecise. 

J - Indicates that the chemical was detected. However, the associated numerical result is not a 
precise representation of the amount that is actually present in the sample. The laboratory
reported concentration is considered to be an estimate of the true concentration. 
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UR - Indicates that the chemical mayor may not be present. The nondetected analytical result 
reported by the laboratory is considered to be unreliable and unusable. This qualifier is applied in 
cases of gross technical deficiencies (Le., holding times missed by a factor of two times the 
specified time limit, severe calibration noncompliances, and extremely low quality control 
recoveries). 

R - Indicates that the chemical mayor may not be present. The positive analytical result reported 
by the laboratory is considered to be unreliable and unusable. This qualifier is applied in cases of 
gross technical deficiencies. . 

The preceding data qualifiers may be categorized as indicative of major or minor problems. 
Major problems are defined as issues that result in the rejection of data, qualified with UR and R 
data validation qualifiers. These data are considered invalid and are not used for decision
making purposes unless they are used in a qualitative way and the use is justified and 
documented. Minor problems are defined as issues resulting in the estimation of data, qualified 
with U, J, and UJ data validation qualifiers. Estimated analytical results are considered to be 
suitable for decision-making purposes unless the data use requirements are very stringent and 
the qualifier indicates a deficiency that is incompatible with the intended data use. It is notable 
that a "un qualifier does not necessarily indicate a data deficiency because all non-detect values 
are flagged with the "un qualifier even when no deficiency exists. 

3.3 Summary Of Data Validation Results 

A summary of the data validation results for the analytical data effort is provided in the remainder 
of this section. Because the methodologies used for extraction and analysis of the sediment and 
tissue samples were non-routine, the laboratory SOPs were . used to establish acceptance limits 
for calibration, spike and LCS recoveries, compound identification, and quantitation. 

Table 3-1 presents the percentages of data qualified as either estimated (J flag) or rejected (R 
flag) during Round 3 for each sample matrix. The percentage of qualified and unqualified data 
will not equal 100 percent because some data pOints are qualified for more than one technical 
noncompliance. Qualification for PARCC parameters (field and laboratory duplicates, surrogates, 
matrix spikes, blank spikes, and internal standards) was presented and discussed in Section 1.0. 
Unqualified data are data that did not require qualification for any technical noncompliances. 

Method Blank Contamination - Positive results in the rinsate and field blanks were not used as 
a basis for data validation. Therefore, the likelihood of false positives exists. Field blanks and 
rinsate blanks were not qualified on the basis of method blank contamination. Table 2-1 in 
Section 2.0 depicts the maximum values detected in the rinsate and field blanks. As noted in 
Rounds 1 and 2, the laboratory continued to report all positive detections in the method blanks. 
Method blanks in Round 3 were cleaner than Round 1 but slightly more contaminated than Round 
2. No action is required on this basis; however, method blank contamination will continue to be 

. an area of concern in Round 4. 
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Table 3-1 - Rates of Qualification 

Metals Misc. Dioxin PAH Pest/PCB 
Juvenile Lobsters 

Unqualified Data 56% 100% 67% 14% 56% 
<Reporting Limit 0% 0% 10% 84% 24% 

Method Blank Contamination 10% 0% 6% 0% 13% 
Calibration Noncompliance 17% 0% 1% 9% 0% 

Mussels 
Unqualified Data 81% 100% 62% 42% 65% 
<Re~orting Limit 0% 0% 9% 39% 17% 

Method Blank Contamination 6% 0% 2% 0% 10% 
Calibration Noncompliance 4% 0% 7% 18% 0% 

Sediment 
Ungualified Data 63% 34% 54% 68% 67% 
<Reporting Limit 0% 0% 10% 3% 12% 
Percent Solids 0% <1% 3% 0% 1% 

Method Blank Contamination · 1% 8% 12% 1% 11% 
Calibration NoncomRiiance 6% 0% 0% 15% 0% 

Other Technical Noncompliance 0% 0% 0% 0% 2% 
Hold Time Noncompliance 0% 21% 0% 5% 0% 

The remaining tables compare the percentage of qualification for tissue and sediment samples 
between Rounds 1, 2 and 3. Only technical noncompliances are listed. Technical areas that 
were evaluated but did not result in qualification are not presented. Overall data quality was 
similar to Round 2. No areas of concern were identified on this basis. 

Table 3-2 Mussel Tissues, Dioxin Qualification Rate 

Basis for Qualification Round 1 Round 2 Round 3 
Method Blank Contamination 29% 4% 2% 

Hold Time Noncompliance 0% 2% 0% 
Field Duplicate Imllrecision 0% 2% 2% 
Internal/Surrogate Recovery 50% (13% rejected) 57% 25% 

Compound Identification 2% 0% 0% 
Calibration 0% 0% 7% 

MS/MSD Recovery 0% 0% 6% 
Less than Reporting Limit 5% 19% 9% 

Data Not Qualified 16% 33% 62% 

Table 3-3 Mussel Tissues, PAH Qualification Rate 

Basis for Qualification Round 1 Round 2 Round 3 
Calibration Noncompliance 5% 5% 18% 

LCS Noncompliance 2% 1% 10% 
Field Duplicate Imprecision <1% 3% 8% 

Surrogate Recovery <1% 0% 0% 
Less than Rep_orting Limit 21% 12% 39% 

Data Not Qualified 54% 79% 42% 
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Table 3-4 Mussel Tissues, Pesticides and PCBs Qualification Rate 

Basis for Qualification Round 1 Round 2 Round 3 
Method Blank Contamination 0% 0% 10% 

LCS Noncompliance 1% 1% 4% 
MS/MSD Noncompliance <1% <1% 0% 

Field Duplicate Imprecision 0% 6% 6% 
Surrogate Recovery 0% 2% 0% 

Less than Reporting Limit 14% 8% 17% 
Data Not Qualified 69% 74% 65% 

Table 3-5 Mussel Tissues, Metals Qualification Rate 

Basis for Qualification Round 1 Round 2 Round 3 
Method Blank Contamination 0% 1% 6% 
Calibration Noncompliance 0% 0% 4% 
Field Duplicate Imprecision 0% 0% 4% 

LCS Noncompliance 2% 8% <1% 
MS Noncompliance 29% 16% 9% 

Less than Reporting Limit <1% 0% 0% 
Data Not Qualified 69% 84% 81% 

Table 3-6 Juvenile Lobster Tissues, Dioxins Qualification Rate 

Basis for Qualification Round 1 Round 2 Round 3 
Hold Time Noncompliance 0% 57% 0% 

Method Blank Contamination 5% 16% 6% 
Calibration Noncompliance 0% 0% 1% 

MS Noncompliance 0% 0% 12% 
Field Duplicate Imprecision 0% 1% 0% 
Internal/Surrogate Recovery 87% (52% rejected) 57% 13% 
Less than Reporting Limit 2% 10% 10% 

Data Not Qualified 8% 27% 67% 

Table3-7 Juvenile Lobster Tissues, PAH Qualification Rate 

Basis for Qualification Round 1 Round 2 Round 3 
Method Blank Contamination 21% 0% 0% 
Calibration Noncompliance 8% 3% 9% 

LCS Noncompliance 1% 1% 7% 
Surrogate Noncompliance 0% 0% 1% 
Field Duplicate ImpreciSion 1% 6% 0% 
Less than Reporting Limit 56% 78% 84% 

Data Not Qualified 8% 21% 14% 
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Table 3-8 Juvenile Lobster Tissues, Pesticides and PCBs Qualification Rate 

Basis for Qualification Round 1 Round 2 Round 3 
Method Blank Contamination 21% 7% 13% 

LCS Noncompliance 4% 10% 5% 
MS/MSD Noncompliance <1% (0.09% 0% 0% 

rejected) . 
Field Duplicate Imprecision 1% 2% 4% 
Less than Reporting Limit 26% 28% 24% 

Data Not Qualified 50% 56% 56% 

Table 3-9 Juvenile Lobster Tissues, Metals Qualification Rate 

Basis for Qualification Round 1 Round 2 Round 3 
Method Blank Contamination 2% 1% 10% 
Calibration Noncompliance 0% 0% 2% 

LCS Noncompliance 1% 4% 0% 
MS Noncompliance 23% 1% 17% 

Lab Duplicate Noncompliance 0% 12% 0% 
Less than Reporting Limit 0% 0% 0% 

Data Not Qualified 74% 84% 56% 

Table 3-10 Sediment, Dioxin Qualification Rate 

Basis for Qualification Round 1 Round 2 Round 3 
Hold Time Noncompliance 0% 0% 2% 

Method Blank Contamination 53% 13% 12% 
Field Blank Contamination 6% 0% 0% 
MS/MSD Noncompliance 0% 4% 0% 

Field Duplicate Imprecision 0% 8% 11% 
InternaVSurrogate Recovery 9% (1% 

21% 
15% 

rejected) 
Compound Identification 2% 0% 0% 

Less than Re~orting Limit 2% 13% 10% 
Data Not Qualified 28% 48% 54% 

Table 3-11 ·Sediment, PAH Qualification Rate 

Basis for Qualification Round 1 Round 2 Round 3 
Hold Time Noncompliance 0% 0% 5% 

Method Blank Contamination 14% 0% 1% 
Calibration Noncompliance 5% 11% 15% 

LCS Noncompliance 6% 4% 5% 
MS/MSD Noncompliance 2% 3% 3% 

Field Duplicate Imprecision 0% 10% 6% 
Surrogate Recovery <1% 6% 2% 

Less than Re~orting Limit 2% 3% 3% 
Data Not Qualified 72% 66% 68% 
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Table 3-12 Sediment, Pesticides and PCBs Qualification Rate 

Basis for Qualification Round 1 Round 2 Round 3 
Method Blank Contamination 10% 4% 11% 
Calibration Noncompliance <1% <1% 0% 

LCS Noncompliance 6% 3% 3% 
MS/MSD Noncompliance <1% <1% <1% 

Field Duplicate Imprecision 1% 9% 7% 
Surrogate Recovery 3% 2% 0% 

Less than Reporting Limit 19% 18% 12% 
Data Not Qualified 63% 66% 67% 

Table 3-13 Sediment, Metals Qualification Rate 

Basis for Qualification Round 1 Round 2 Round 3 
Method Blank Contamination 0% 0% 1% 

Hold Time Noncompliance 0% 0% 6% 
LCS Noncompliance 0% 2% 14% 
MS Noncompliance 8% 0% 18% 

Field Duplicate Noncompliance 17% 1% 9% 
Less than Reporting Limit 0% 0% 0% 

Data Not Qualified 74% 98% 63% 
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TABLE 1·5 

RANGE OF NON·DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 3 • MONITORING STATIONS 

Parameter 
Sediment 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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Frequency of Minimum 
Detection Nondetect 

Maximum 
Nondetect 

114 
130 

Target MOL 
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63.2 

MDL 



TABLE 1-5 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 3 - MONITORING STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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Frequency of Minimum Maximum 

32.9 

MOL 
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RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 3 - MONITORING STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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Frequency of Minimum Maximum 
Parameter Detection Nondetect Nondetect 

Mussel 

Semivolatile Or anics u II< 
'1,6,7-TRIMETHYLNAPHTHALENE 36/36 0 0 
1-METHYLNAPHTHALEN E 36/36 0 0 
1-METHYLPHENANTHRENE 36/36 0 0 
2,6-DIMETHYLNAPHTHALENE 36/36 0 0 
2-M ETHYLNAPHTHALENE 36/36 0 0 
ACENAPHTHENE 36/36 0 0 
ACENAPHTHYLENE 36/36 0 0 
ANTHRACENE 36/36 0 0 
BENZO A ANTHRACENE 36/36 0 0 
BENZO A PYRENE 36/36 0 0 
BENZO B FLUORANTHENE 36/36 0 0 
BENZO E PYRENE 36/36 0 0 
BENZO G,H,I PERYLENE 36/36 0 0 
BENZO K FLUORANTHENE 36/36 0 0 
BIPHENYL 36/36 0 0 
C1-CHRYSENES 36/36 0 0 
C1-DIBENZOTHIOPHENES 36/36 0 0 
C1-FLUORANTHENES/PYRENES 36/36 0 0 
C1-FLUORENES 36/36 0 0 
C1 -NAPHTHALENES 36/36 0 0 
C1-PHENANTHRENES/ANTHRACENES 36/36 0 0 
C2-CHRYSENES 36/36 0 0 

Target MOL 

2.0 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
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RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 3 - MONITORING STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGES OF9 

Frequency of Minimum Maximum 
Parameter Detection Nondetect Nondetect 

C2-DIBENZOTHIOPHENES 36/36 0 0 
C2-FLUORENES 36/36 0 0 
C2-NAPHTHALENES 36/36 0 0 
C2-PHENANTHRENES/ANTHRACENES 36/36 0 0 
C3-CHRYSENES 35/36 13.8 13.8 
C3-DIBENZOTHIOPHENES 36/36 0 0 
C3-FLUORENES 36/36 0 0 
C3-NAPHTHALENES 36/36 0 0 
C3-PHENANTHRENES/ANTHAACENES 36/36 0 0 
C4-CHRYSENES 36/36 0 0 
C4-NAPHTHALENES 36/36 0 0 
C4-PHENANTHRENES/ANTHRACENES 36/36 0 0 
CHRYSENE 36/36 0 0 
DIBENZO(A,H)ANTHRACENE 36/36 0 0 
DIBENZOTHIOPHENE 36/36 0 0 
FLUORANTHENE 36/36 0 0 
FLUORENE 36/36 0 0 
INDENO(1,2,3-CD)PYRENE 36/36 0 0 
NAPHTHALENE 36/36 0 0 
PERYLENE 36/36 0 0 
PHENANTHRENE 36/36 0 0 
PYRENE 36/36 0 0 
Pesticides/PCBs (ug/kg) 
1,2,3,4-TETRACHLOROBENZENE 23/36 0.14 0.43 
1,2,4,5-TETRACHLOROBENZENE 15/36 0.36 4.8 
2,4'-DDD 35/36 0.32 0.32 
2,4'-DDE 20/36 0.31 0.48 
2,4'-DDT 35/36 0.41 0.41 
4,4'-DDD 36/36 0 0 
4,4'-DDE 36/36 0 0 
4,4'-DDT 35/36 0.59 0.59 
ALDRIN 13/36 0.35 0.55 
ALPHA-BHC 27/36 0.27 0.66 
ALPHA-CHLORDANE 35/36 0.38 0.38 
BETA-BHC 22/36 0.25 4.6 
CHLORPYRIFOS 0/36 2.2 3.6 
CIS-NONACHLOR 35/36 0.35 0.35 
DELTA-BHe 3/36 0.13 0.22 
DIELDRIN . 34/35 0.3 0.3 
ENDOSULFAN II 31/36 0.32 0.42 
ENDRIN 0/36 0.7 1.1 
GAMMA-BHC (LINDANE) 27/36 0.22 0.34 
GAMMA-CHLORDANE 34/36 0.31 0.41 
HEPTACHLOR 9/36 0.38 0.59 
HEPTACHLOR EPOXIDE 1/36 0.27 0.44 
HEXACHLOROBENZENE 32/36 0.42 0.55 
MIREX 1/36 0.61 1 
OXYCHLORDANE 6/36 0.28 0.46 
PCB-l0l/90 - 36/36 0 0 
PCB-l05 36/36 0 0 
PCB-114 0/36 0.94 1.5 
PCB-118 36/36 0 0 

Taraet MOL 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
2 
2 
2 
2 



IRON 
LEAD 
MANGANESE 
MERCURY 
NICKEL 
SILVER 
ZINC 
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Parameter 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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5.2 35 .............. 
7 17 

0.94 1.4 

0.06 1.5 
~ 2.3 

2 .4 4 
2.5 8 

5.2 
. 4.1 

2.1 

36/36 o o 
36/36 o o 
36/36 o o 
33/36 3.02 3.37 
36/36 o o 
36/36 o o 
36/36 o o 
36/36 o o 
35/36 0.21 0.21 
4/36 0.3 5.33 
4/36 ~ 1.33 
36/36 o o 

MDL 

10 
0.35 
0.1 
0.4 
0.1 
15 
0.1 
1.7 
0 ~01 

0.14 
0.29 
5.7 
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RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MDL 
ROUND 3 - MONITORING STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

Parameter 
Juvenile Lobster 

Dioxins n Ik 
1,2,3,4,6,7,8-HPCDD 
1,2,3,4,6,7,B-HPCDF 
1,2,3,4,7,B,9-HPCDF 
1,2,3,4,7,B-HXCDD 
1,2,3,4,7,B-HXCDF 
1,2,3,6,7,B-HXCDD 
1,2,3,6,7,B-HXCDF 
1,2,3,7,B,9-HXCDD 
1,2,3,7,B,9-HXCDF 
1,2,3,7,B-PECDD 
1,2,3,7,B-PECDF 
2,3,4,6,7,B-HXCDF 
2,3,4,7,B-PECDF 
2,3,7,B-TCDD 
2,3,7,B-TCDF 
OCDD 
OCDF 
TOTAL DIOXINS 
TOTAL FURANS 
TOTAL HPCDD 
TOTAL HPCDF 
TOTAL HXCDD 
TOTAL HXCDF 
TOTAL PECDD 
TOTALPECDF 
TOTAL TCDD 
TOTAL TCDF 
Semivolatile Or anics u /k 
1,6,7-TRIMETHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
1-METHYLPHENANTHRENE 
2,6-DIMETHYLNAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO A ANTHRACENE 
BENZO A PYRENE 
BENZO B FLUORANTHENE 
BENZO E PYRENE 
BENZO G,H,I PERYLENE 
BENZO K FLUORANTHENE 
BIPHENYL 
C1-CHRYSENES 
C1-DIBENZOTHIOPHENES 
C1-FLUORANTHENES/PYRENES 
C1-FLUORENES 
C1-NAPHTHALENES 
C1-PHENANTHRENES/ANTHRACENES 
C2-CHRYSENES 
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Frequency of 
Detection 

3n 
on 
on 
on 
on 
on 
on 
on 
on 
on 
on 
on 
on 
on 
2n 
4n 
on 
4n 
on 
3n 
on 
on 
on 
on 
on 
on 
217 

16/16 
16/16 
16/16 
16/16 
16/16 
16/16 
16/16 
16/16 
16/16 
16/16 
16/16 
16/16 
16/16 
16/16 
16/16 
16/16 
16/16 
16/16 
16/16 
16/16 
16/16 
16/16 

Minimum 
Nondetect 

1.26 
13.5 
13.5 
13.5 
13.5 
13.5 
13.5 
13.5 
13.5 
13.5 
13.5 
13.5 
13.5 
2.7 

2.74 
27 

0.12 
5.16 
1.B4 
14.3 
13.5 
13.5 
13.5 
13.5 
13.5 
2.7 

2.74 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Maximum 
Nondetect 

21.7 
22.3 
22.3 
22.3 
22.3 
22.3 
22.3 
22.3 
22.3 
22.3 
22.3 
22.3 
22.3 
4.46 
4.35 
31.3 
44.6 
31.3 
43.5 
21.7 
22.3 
22.3 
22.3 
22.3 
22.3 
4.46 
4.35 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Target MOL 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
5 
5 

50 
50 
25 
25 
25 
25 
25 
25 
25 
25 
5 
5 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
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Frequency of Minimum Maximum 
Parameter Delec'lur Nondetect Nondetect 

IC2-DIBENZOTHIOPHENES 16/16 0 0 
IC2-FLUORENES 16/16 () () 

I C~-f'JAPIjlHALEN ES 16/16 0 0 
IC2-PHENANTHRENES/ANTHRACENES 16/16 0 0 
IC3-CHRYSENES -16716 () 0 
IC3-DIBENZOTHIOPHENES 16/16 0 0 
IC3-FI.UORENES 16116 0 0 
I r.~_II.Ilt. DYTHALEN ES 16/16 0 0 
Ie JANTHRENES/ANTHRACENES -16716 0 () 

IC4-CHRYSENES 16/16 0 0 
ICLl-NA PI-ITHALENES 16/16 0 0 
IC4-PHENANTHRENES/ANTHRACENES 16/16 0 0 
ICHRYSENE 16/16 0 0 
IDIRFN70(A,H)ANTHRACENE 16/16 0 0 
IDIRI=N7(ITHIOPHENE 16/16 0 0 
I FLUORANTHENE 16/16 0 0 
IFLUORENE 16/16 0 () 

IIN~NO~2,3-CD)PYRENE 16/16 0 0 
I NAPHTHALENE 16/16 0 0 
IPERYLENE 16716 0 0 
IPH~ANTHRENE 16/16 0 0 

' lpYRENE 16/16 0 0 
Pesti",u"'~1 '~Bs (ug/kg) 
1 ,2d,4-T~R~CHLOROBENZENE 16116 . 0 0 
1 ,2,4,5-TETRACI-II ORORI=N~ENE 10/16 0.14 1.5 
2,4'-DDD 31f6 ().39 0A9 
2,'!':QDE 0/16 0.54 0.68 
12,4'-DDT 2/16 .0.5 0:62-

14,4'-DDD 3H6 0.47 0.59 
I~Qg 16/16 0 0 
14,4-DDT 1/16 0.72 0:9 
IALDRIN 0/16 . 0.63 0.78 
1~'-£'IjA-J~liC 1/16 0.45 0.56 
IALPHA-CHLORDANE 2116 0.47 0.59 
IBETA-BHC 10/16 0.44 0.47 
ICHLORP Y MIFOS 0/16 4.1 5.1 
ICI~-NnNAr.1-I1 nR 2716 0.43 0:54 
IDELTA-BHC 1/16 0.25 0.31 
IDIELDRIN 16/16 0 () 

IENDOSULFAN II 2/16 0.47 0.59 
IENQBIN 0/16 1.3 1.6 
IGAMMA-Rl-lr. (I INnAII.JE) 3716 0.39 0A9 
I GAMMA-CHLORDANE 2/16 0.5 0.62 
IHEPTACHLOR 0/16 0.i1 M8 
IHEPTACHLOR E 1/16 0.5 0.62 
iHEXACHL :NZENE 16/16 0 0 
IMIREX 1716 1.1 1:4 
IOXYCHLORDANE 15/16 0.53 0.53 
IPC~101/90 _ 11/16 1.5 1.9 
IpCB-105 16716 0 

~ IPCB-114 0/16 1.7 
IPCB-118 16/16 0 

Target MOL 
gQ 
20 

.gQ 
20 
20 
20 

-gQ 
20 
20 
1Q 
20 
20 
20 
2~ 

20 
2~ 

20 
20 
20 
20 
20 

~ 

10 
1~ 

10 
JQ 
10 
10 
1Q 
10 
10 
1Q 
10 
10 
10 
10 
jQ 
10 
10 
10 
10 
1Q 
10 
10 
10 
10 
10 
2 
2 
2 
2 
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Parameter 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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Frequency of Maximum 

___ 2.1 

2.8 . 3.3 
_.._. 2.2 

. 19.9 

- Dry Weight values presented. Dioxins were converted from wet to dry weight by multiplying by a factor 
of 5 for tissue and a factor of 2 for sediment (Wade, personal comm). 

- Shaded cells are non-detected values that are greater than the target MDL. 
- Target MDLs are from Tables 6-5a through 6-5g in the Interim Offshore Monitoring Plan (TtNUS, October 1999). 



TABLE 1-6 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MDL 
ROUND 3 - REFERENCE STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

Parameter 
Sediment 

Ie Or anics u Ik 
1,6,7 -TRIMETHYLNAPHTHALENE 
1 ~METHYLNAPHTHALENE 
1-METHYLPHENANTHRENE 
2,6-DIMETHYLNAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO A ANTHRACENE 
BENZO A PYRENE 
BENZO B FLUORANTHENE 
BENZO E PYRENE 
BENZO G,H,I PERYLENE 
BENZO K FLUORANTHENE 
BIPHENYL 
C1-CHRYSENES 
C1-DIBENZOTHIOPHENES 
C1-FLUORANTHENES/PYRENES 
C1-FLUORENES 
C1-NAPHTHALENES 
C1-PHENANTHRENES/ANTHRACENES 
C2-CHRYSENES 
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Frequency of Minimum 
Detection Nondetect 

16/16 0 
16/16 0 
16/16 0 
16/16 0 
16/16 0 
16116 0 
16/16 0 
16/16 0 
16/16 0 
16/16 0 
16/16 0 
16/16 0 
13/16 3.61 
16/16 0 
16/16 0 
16/16 0 
14/16 3.3 
16/16 0 
16/16 0 
16/16 0 
16/16 0 
16/16 0 

Maximum 
Nondetect 

84.6 
21.8 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

4.78 
0 
0 
0 

4.78 
0 
0 
0 
0 
0 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 



TABLE 1-6 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MDL 
ROUND 3 - REFERENCE STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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Parameter 

16/16 o o 
16/16 o o 
16/16 o o 
16/16 o o 
16/16 o o 
10/16 0.0669 0.0946 
15/16 1.54 1.54 
17/32 0.0676 0.3314 
31/32 0.15 0.15 
32132 o o 
27/32 0.35 9.17 
21/32 ___ 24 

MOL 

50 
5 

0.3 
5 
5 

50 
5 
5 

0.2 
5 

0.1 
15 
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Frequency of Minimum Maximum 
Parameter Detection Nondetect Nondetect 
Mussels 

8/8 0 0 
8/8 0 0 
8/8 0 0 
8/8 0 0 
8/8 0 0 
8/8 0 0 
8/8 0 0 
8/8 0 0 
8/8 0 0 
8/8 0 0 
8/8 0 0 
8/8 0 0 
8/8 0 0 
8/8 0 0 
BiB 0 0 
8/8 0 0 
8/8 0 0 
8/8 0 0 
8/8 0 0 
8/8 0 0 
8/8 0 0 
8/8 0 0 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
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Frequency of Minimum Maximum 
Parameter Detection Nondetect Nondetect Target MDL 

C2-DIBENZOTHIOPHENES 8/8 0 0 20 
C2-FLUORENES 8/8 0 0 20 
C2-NAPHTHALENES 8/8 0 0 20 
C2-PHENANTHRENES/ANTHRACENES 8/8 0 0 20 
C3-CHRYSENES 8/8 0 0 20 
C3-DIBENZOTHIOPHENES 8/8 0 0 20 
C3-FLUORENES 8/8 0 0 20 
C3-NAPHTHALENES 8/8 0 0 20 
C3-PH ENANTHREN ES/ ANTH RACEN ES 8/8 0 0 20 
C4-CHRYSENES 8/8 0 0 20 
C4-NAPHTHALENES 8/8 0 0 20 
C4-PHENANTHRENES/ANTHRACENES 8/8 0 0 20 
CHRYSENE 8/8 0 0 20 
DIBENZO(A,H)ANTHRACENE 8/8 0 0 20 
DIBENZOTHIOPHENE 8/8 0 0 20 
FLUORANTHENE 8/8 0 0 20 
FLUORENE 8/8 0 0 20 
INDENO(1,2,3-CD)PYRENE 8/8 0 0 20 
NAPHTHALENE 8/8 0 0 20 
PERYLENE 8/8 .0 0 20 
PHENANTHRENE 8/8 0 0 20 
PYRENE 8/8 0 0 20 
Pesticides/PCBs (uglkg) 
1,2,3,4-TETRACHLOROBENZENE 3/8 0.13 0.25 10 
1,2,4,5-TETRACHLOROBENZENE 3/8 0.33 1.1 10 
2,4'-000 8/8 0 0 10 
2,4'-DDE 6/8 0.36 0.39 10 
2,4'-DDT 8/8 0 0 10 
4,4'-000 8/8 0 0 10 
4,4'-DDE 8/8 0 0 10 
4,4'-DDT 8/8 0 0 10 
ALDRIN 4/8 0.35 0.45 10 
ALPHA-BHC 7/8 0.25 . 0.25 10 
ALPHA-CHLORDANE 8/8 0 0 10 
BETA-BHC 3/8 0.51 3.2 10 
CHLORPYRIFOS 0/8 2.3 2.9 10 
CIS-NONACHLOR 8/8 0 0 10 
DELTA-BHC . , 0/8 0.14 0.18 10 
DIELDRIN 8/8 0 0 10 
ENDOSULFAN II' 8/8 0 0 10 
ENDRIN 0/8 0.73 0.93 10 
GAMMA-BHC (LINDANE) 6/8 0.26 0.26 10 
GAMMA-CHLORDANE 7/8 0.36 0.36 10 
HEPTACHLOR 2/8 0.4 0.49 10 
HEPTACHLOR EPOXIDE 0/8 0.28 0.36 10 
HEXACHLOROBENZENE 8/8 0 0 10 
MIREX 0/8 0.64 0.82 10 
OXYCHLORDANE 1/8 0.3 0.37 10 
PCB-101/90 8/8 0 0 2 
PCB-105 8/8 0 0 2 
PCB-114 0/8 0.98 1.3 2 
PCB-118 8/8 0 0 2 



TABLE 1-6 

RANGE OF NON-DETECT DATA FOR SEDIMENT AND TISSUES ABOVE TARGET MDL 
ROUND 3 - REFERENCE STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

Parameter 
PCB-126 
PCB-128 
PCB-138/160 
PCB-149/123 
PCB-153/132 
PCB-156 
PCB-167 
PCB-169 
PCB-170/190 
PCB-18/17 
PC8-180 
PCB-187 
PCB-189 
PCB-195/208 
PCB-201/157/173 
PCB-206 
PCB-209 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-8/5 
PCB-81 
PENTACHLOROANISOLE 
PENTACHLOROBENZENE 
TRANS-NONACHLOR 
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Frequency of 
Detection 

1/8 
8/8 
8/8 
6/8 
7/8 
5/8 
8/8 
1/8 
3/8 
6/8 
7/8 
8/8 
1/8 
1/8 
5/8 
0/8 
0/8 
8/8 
3/8 
3/8 
8/8 
5/8 
8/8 
3/8 
3/8 
3/8 
8/8 

8/8 
8/8 
8/8 
6/8 
8/8 
8/8 
8/8 
8/8 
8/8 
0/8 
1/8 
8/8 

Minimum 
Nondetect 

0.98 
o 
o 

Maximum 
Nondetect 

1.3 
o 
o 

3.8 7.3 
9.7 9.7 
1.1 1.2 
o o 

0.11 1.3 
0.27 0.6 
2.6 3.1 
3.4 3.4 
o o 

0.98 1.2 
0.81 
0.75 0.93 
0.85 1.1 
1.1 1.4 
o o 

0.55 0.93 
1.1 , 2.7 
o o 

0.98 1.2 
o o 

1.1 1.2 
0.47 1.1 
0.32 0.99 
o o 

o o 
o o 
o o 

3.21 3.5 
o o 
o o 
o o 
o o 
o o 

1.83 5.4 
~ 0.33 

o o 

Tar et MDL 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
10 
10 
10 

10 
0.35 
0.1 
0.4 
0.1 
15 
0.1 
1.7 

0.01 
0.14 
0.29 
5.7 
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Frequency of Minimum Maximum 
Parameter Detection Nondetect Nondetect 

Juvenile Lobster 
Dioxins (ng/kg) 
1,2,3,4,6,7,B-HPCDD 0/4 4.35 13.3 
1,2,3,4,6,7,B-HPCDF 0/4 2.B5 13.3 
1,2,3,4,7,B,9-HPCDF 0/4 11.9 1B.7 
1,2,3,4,7,B-HXCDD 0/4 11.9 1B.7 
1,2,3,4,7,B-HXCDF 0/4 11.9 1B.7 
1,2,3,6,7,B-HXCDD 0/4 11.9 1B.7 
1,2,3,6,7,B-HXCDF 0/4 11.9 1B.7 
1,2,3,7,B,9-HXCDD 0/4 11.9 1B.7 
1,2,3,7,B,9-HXCDF 0/4 11.9 1B.7 
1,2,3,7,B-PECDD 0/4 11.9 1B.7 
1,2,3,7,B-PECDF 0/4 1.7B 13.3 
2,3,4,6,7,B-HXCDF 0/4 11.9 1B.7 
2,3,4,7,B-PECDF 0/4 11.9 1B.7 
2,3,7,B-TCDD 1/4 2.63 3.75 
2,3,7,B-TCDF 2/3 3.75 3.75 
OCDD 1/4 16.1 26.6 
OCDF 0/4 0.19 26.6 
TOTAL DIOXINS 4/4 O· 0 
TOTAL FURANS 1/4 1.52 2.B7 
TOTAL HPCDD 1/4 9.9B 13.3 
TOTAL HPCDF 0/4 2.B5 13.3 
TOTAL HXCDD 0/4 11.9 ·1B.7 
TOTAL HXCDF 0/4 5.3B 13.3 
TOTAL PECDD 0/4 11.9 1B.7 
TOTAL PECDF 0/4 1.7B 13.3 
TOTAL TCDD 2/4 2.63 3.75 
TOTAL TCDF 4/4 0 0 
Semivolatile Organics (ug/kg) 
1,6,7-TRIMETHYLNAPHTHALENE 4/4 0 0 
1-METHYLNAPHTHALENE 4/4 0 0 
1-METHYLPHENANTHRENE 4/4 0 0 
2,6-DIMETHYLNAPHTHALENE 4/4 0 0 
2-METHYLNAPHTHALENE 4/4 0 0 
ACENAPHTHENE 4/4 0 0 
ACENAPHTHYLENE 4/4 0 0 
ANTHRACENE 4/4 0 0 
BENZO(A)ANTHRACENE 4/4 0 0 
BENZO(A)PYRENE 4/4 0 0 
BENZO(B)FLUORANTHENE 4/4 0 0 
BENZO(E)PYRENE 4/4 0 0 
BENZO(G,H,I)PERYLENE 4/4 0 0 
BENZO(K)FLUORANTHENE 4/4 0 0 
BIPHENYL 4/4 0 0 
C1-CHRYSENES 4/4 0 0 
C1-DIBENZOTHIOPHENES 4/4 0 0 
C1-FLUORANTHENES/PYRENES 4/4 0 0 
C1-FLUORENES 4/4 0 0 
C1-NAPHTHALENES 4/4 0 0 
C1-PHENANTHRENES/ANTHRACENES 4/4 0 0 
C2-CHRYSENES 4/4 0 0 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
5 
5 

50 
50 
25 
25 
25 
25 
25 
25 
25 
25 
5 
5 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
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Frequency of Minimum Maximum 
Parameter Detection Nondetect Nondetect Target MOL 

C2-DIBENZOTHIOPHENES 4/4 0 0 20 
C2-FLUORENES 4/4 0 0 20 
C2-NAPHTHALENES 4/4 0 0 20 
C~PHENANTHRENE~ANTHRACENES 4/4 0 0 20 
C3-CHRYSENES 4/4 0 0 20 
C3-DIBENZOTHIOPHENES 4/4 0 0 20 
C3-FLUORENES 4/4 0 0 20 
C3-NAPHTHALENES 4/4 0 0 20 
C3-PHENANTHRENES/ANTHRACENES 4/4 0 0 20 
C4-CHRYSENES 4/4 0 0 20 
C4-NAPHTHALENES 4/4 0 0 20 
C4-PHENANTHRENES/ANTHRACENES 4/4 0 0 20 
CHRYSENE 4/4 0 0 20 
DIBENZO(A,H)ANTHRACENE 4/4 0 0 20 
DIBENZOTHIOPHENE 4/4 0 0 20 
FLUORANTHENE 4/4 0 0 20 
FLUORENE 4/4 0 0 20 
INDENO(l,2,3-CD)PYRENE 4/4 0 0 20 
NAPHTHALENE 4/4 0 0 20 
PERYLENE 4/4 0 0 20 
PHENANTHRENE 4/4 0 0 20 
PYRENE 4/4 0 0 20 
Pesticides/PCBs (ug/kg) 
1,2,3,4-TETRACHLOROBENZENE 4/4 0 0 10 
1 ,2,4,S-TETRACHLOROBENZENE 0/4 0.48 0.73 10 
2,4'-DOO 0/4 0.41 0.42 10 
2,4'-00E 0/4 0.S7 0.59 10 
2,4'-DDT 1/4 0.53 0.54 10 
4,4'-DDD 0/4 0.49 0.51 10 
4,4'-DDE 4/4 0 0 10 
4,4'-DDT 0/4 0.76 0.78 10 
ALDRIN 0/4 0.65 0.68 10 
ALPHA-BHC 0/4 0.46 0.48 10 
ALPHA-CHLORDANE 214 0.49 0.5 10 
BETA-BHC 0/4 0.42 0.44 10 
CHLORPYRIFOS 0/4 4.3 4.4 10 
CIS-NONACHLOR 2/4 0.46 0.47 10 
DELTA-BHC 0/4 0.26 0.27 10 
DIELDRIN 4/4 0 0 10 
ENDOSULFAN II 0/4 0.49 0.51 10 
ENDRIN 0/4 1.4 1.4 10 
GAMMA-BHC (LINDANE). 0/4 0.41 0.42 10 
GAMMA-CHLORDANE 0/4 0.S2 0.S4 10 
HEPTACHLOR 0/4 0.74 0.77 10 
HEPTACHLOR EPOXIDE . 0/4 0.S2 0.S4 10 
HEXACHLOROBENZENE 4/4 0 0 10 
MIREX 0/4 1.2 1.2 10 
OXYCHLORDANE 4/4 0 0 10 
PCB-l01/90 4/4 0 0 2 
PCB-l05 4/4 0 0 2 
PCB-114 0/4 1.8 1.9 2 
PCB-ll8 4/4 0 0 2 
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- Dry Weight values presented. Dioxins were converted from wet to dry weight by multiplying by a factor 
of 5 for tissue and a factor of 2 for sediment (Wade, personal comm). 

- Shaded cells are non-detected values that are greater than the target MDL. 
- Target MDLs are from Tables 6-5a through 6-5g in the Interim Offshore Monitoring Plan (TtNUS, October 1999 
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DATA QUALITY ASSESSMENT REPORT FOR ROUND 4 



Interim Offshore Monitoring Round 4 Data Quality Assessment 

Portsmouth Naval Shipyard 

November 16, 2001 

This memorandum presents the data quality assessment (DQA) for Round 4 of the Interim 

Offshore Monitoring Program. The detailed data quality evaluation is provided in Attachment A.4-

1. This DQA document consists of reviewing the data for the following: 

• Gross errors in chemical analyses, toxicology assessments, or data reporting. 

• Gross inconsistencies among monitoring stations, reference stations, or sampling locations 

within monitoring stations or reference stations. 

• Gross differences between observed coefficients of variation and expectations based on past 

data analyses. 

1.0 GROSS ERRORS IN CHEMICAL ANALYSES, TOXICOLOGY ASSESSMENTS, OR DATA 

REPORTING 

1.1 Detection Limits 

Minimum and maximum detection limits achieved during laboratory analysis were compared to 

target method detection limits (MDLs) contained in Tables 6-5a through 6-5g of the Interim 

Offshore Monitoring Plan (TtNUS, October 1999). Because MDLs in Tables 6-5i (Dioxins) were 

presented on a wet weight basis, target MDLs were recalculated accounting for the percent 

moisture to facilitate these comparisons (multiplied by 2 for sediment and 5 for tissue to obtain 

dry weight values) . Tables 1-5 and 1-6 in Attachment A.4-1 list the minimum and maximum non

detected values for each matrix. As presented in the Interim Offshore Monitoring Plan (TtNUS, 

October 1999), trending of chemicals will be conducted for limiting chemicals of concern (COCs) 

with interim remediation goals (IRGs) in sediment. Based on Tables 1-5 and 1-6, the chemicals 

withlRGs were either detected in all of the sediment samples or the MDL did not exceed the 

target MDL with the exception of acenaphthylene and copper in one sample. Exceedance of the 

target MDL for these two chemicals did affect the usability of the sample data for monitoring 

purposes because the MDL is less than the IRG. 

1.2 Analytical Methods 



Comparability of laboratory measurements is assessed primarily through the use and 

documentation of similar sampling and analytical methods. Results are reported in units that 

ensure comparability with previous data and with current state and federal standards and 

guidelines. Comparability of field data is satisfied by ensuring that the field sampling plan is 

followed and that proper sampling techniques are used. Comparability of laboratory 

measurements is assessed primarily through the use of certified reference materials, spike 

recoveries, and relative percent difference (RPD) values, as well as by using proven analytical 

methods of comparable performance characteristics such as accuracy, precision, and sensitivity. 

Failure to achieve comparability results in corrective action. 

Field data were generated using the methodologies and units speCified in the Interim Offshore 

Monitoring Plan. 

1.3 Sampling Methods 

Sampling was conducted by the University of Rhode Island (URI) with supervision of Tech Tech 

NUS, Inc. (TtNUS). URI collected the samples in accordance with the standard operating 

procedures that were developed for this project, as specified in the plan. Deviations in the 

sampling plan were documented in the Interim Offshore Monitoring Program Round 4 Data 

Package (TtNUS, September 2001). In addition to the deviations presented in the Round 4 Data 

Package, the following modifications were made in the sampling procedures based on the 

availability of mussels and juvenile lobsters: 

• Mussels that were 5 to 6 cm .in length were preferentially collected for chemical analysis, 

when available as stated in Appendix B.5 of the interim Offshore Monitoring Plan (TtNUS, 

October 1999). Some of the samples had a few large or smaller mussels, depending upon 

availability. However, primarily larger mussels (6 to 9 cm) were collected at several locations 

because inadequate numbers of mussels in the preferred size range were available. These 

samples are listed below. Most of those samples were collected from subtidal areas. Several 

of the reference station samples (OU-MU-R01-301 Band OU4-MU-R02-301 B) had several 

larger mussels in the sample. Subtidal mussels are typically larger than intertidal mussels 

because subtidal mussels spend a larger portion of their time feeding, because they are 

covered with water all of the time. Mussels from OU4-MU-M11-101 B were slightly smaller (4 

to 5 cm) than the preferred size range. The reason for the smaller mussels at this location is 

not known but may have been caused by sampling error. 
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Samples with Larger Mussels 

OU4-MU-M01-301 B 

OU4-MU-M02-101 B 

OU4-MU-M06-201 B 

OU4-MU-M08-201 B 

OU4-MU-M1 0-201 B 

OU4-MU-M1 0-301 B 

OU4-MU-M13-301 B 

OU4-MU-R03-301 B 

• Adequate numbers of juvenile lobsters were collected in the preferred size range (5 to 6 cm 

carapace length) at each of· the monitoring stations. Five lobsters (in the preferred size 

range) from each station were composited into a single tissue sample and analyzed by the 

laboratory, with the exception of station OU4-LJ-M04-1 01 B, OU4-LJ-M11-1 01 B, and OU4-LJ

R02-1 01 B where two, three, and two lobsters were collected, respectively. The collected 

sizes of juvenile lobsters fell mostly within the size range specified in the monitoring plan so 

there is no anticipated adverse impact to the project. 

1.4 Data Validation 

Attachment 1 presents a detailed data quality evaluation. Part of that evaluation includes a 

section on data validation. The following bullets present the most significant issues noted during 

the data validation: 

• Many pesticides and PCBs in several samples were qualified as nondetected, U, because of 

noncompliances with holding times. 

• Slight increases in the qualification for PAH and pesticide/PCB mussel samples were noted in 

blank spikes. The increases are not considered significant; however, data generated in 

Round 5 should be examined to determine if this is an isolated occurrence. 

• Qualification rate for surrogate recovery in sediment pesticide/PCBs was higher than all 

previous rounds. This should be closely monitored in Round 5. 
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2.0 CONSISTENCY AMONG MONITORING STATIONS, REFERENCE STATIONS, OR 

SAMPLING LOCATIONS WITHIN MONITORING STATIONS OR REFERENCE 

STATIONS 

The Round 4 data package presents the descriptive statistics for sediment (Tables 3-4a and 3-

4b), mussel (Tables 3-8a and 3-8b) , and juvenile lobsters (Tables 3-9a and 3-9b). The data in 

those tables are not normalized (see below). Those tables are included as an attachment to this 

DQA report for ease of review. The tables were not renumbered for this report. A juvenile lobster 

sample could not be collected at reference station R04 during Round 4. The following general 

observations were made after reviewing the tables: 

• More dioxins were detected in the sediment samples than in the mussel or juvenile lobster 

samples. In general, the greatest dioxin concentrations at the monitoring stations were in 

samples from M12 (sediment) and M09 (juvenile lobster). In general , the greatest dioxin 

concentrations at the reference stations were in samples from R02 (sediment) and R01 

(juvenile lobster). No stations stood out as having the greatest number of the maximum 

detections for dioxins for mussel at the monitoring or reference stations. 

• Most of the PAHs were detected in every sediment, mussel, and lobster sample. In general, 

the greatest PAH concentrations at the monitoring stations were in samples from M01 and 

M04 (sediment), M02, M08, and M12 (mussel), and M01 (juvenile lobster). In general, the 

greatest PAH concentrations at the reference stations were in samples from R03 (sediment), 

R01 and R02 (mussel), and R02 (juvenile lobster). 

• Most of the pesticides and PCBs were detected in the majority of the sediment, mussel, and 

juvenile lobster samples; the frequency of detection was greater in sediment and mussel than 

juvenile lobster, except that few pesticides were detected in the juvenile lobster samples. In 

general, the greatest PCB concentrations at the monitoring stations were in samples from 

M02 and M12 (sediment), M03 and M10 (mussel), and M12 (juvenile lobster), and monitoring 

stations had the greatest number of maximum detections for pesticides for sediment, mussel, 

or juvenile lobster. In.general, the greatest pesticide concentrations at the reference stations 

were in samples from R02 (sediment), R01 (mussel), and the greatest PCB concentrations at 

the reference stations were in samples from R02 (sediment) and R01 (mussel and juvenile 

lobster). 

• Metals were detected in most if not all the sediment, mussel, and juvenile lobster samples. In 
-

general, the greatest metal concentrations at the monitoring stations were in samples from 
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M04 (sediment), and MOS (mussel). In general, the greatest metal concentrations at the 

reference stations were in samples from R02 (sediment), R04 (mussel), and R01 Uuvenile 

lobster). 

Analytical data were also normalized using the procedures described in the DQA report for Round 

1 (see Attachment A.1-1). 

Tables A.4-1, A.4-2 and A.4-3 present the normalized sediment (organics and metals), mussel 

(organics), and juvenile lobster (organics) results, respectively, at each monitoring station. The 

non-normalized metals results for mussels and juvenile lobsters are also included in the 

appropriate tables. The results for the individual sample locations from each station were 

averaged, as presented in the Interim Offshore Monitoring Plan (TtNUS, October 1999). The 

results for the individual samples are provided in Appendix B. The average reference station 

concentration (the average results from all four reference stations), along with the range of the 

reference ~tation average concentrations also are included on the Tables A.4-1, A4.2, and A.4-3. 

Various values on the tables are shaded based on how high the numerical value was compared 

to the average reference concentration. The footnotes on the tables indicate the number of times 

grea-ter than the reference concentration a sample had to be in order to be shaded. There is no 

significance in the number of times greater than the reference concentration a sample had to be 

, to become shaded except that the factors used were selected to identify monitoring stations that 

. had chemical concentrations that were the most elevated as compared to the reference stations 

in the data. The intent was to determine whether elevated chemical concentrations appear to be 

correlated across the sampled media (sediment, mussel tissue, and lobster tissue). 

The following bullets summarize the results of this evaluation using the normalized data. 

• Few dioxins in the sediment, mussel, and juvenile lobsters were detected at concentrations 

greater than the average reference concentrations. Monitoring station M11 generally had the 

greatest dioxin concentrations in the sediment, but no monitoring stations stood out as having 

elevated levels of dioxins for mussel or juvenile lobsters. 

• Concentrations of various PAHs in the sediment, mussel, and juvenile lobsters were greater 

than the average reference concentrations. Monitoring Stations M01, M04, M06, and M12 

had the greatest sediment PAH concentrations, and monitoring stations M01, MOa, and M 12 

had the greatest mussel PAH concentrations. Monitoring stations M01, M09, and M13 had 

the greatest juvenile lobster PAH concentrations. Therefore, monitoring station M01 had 
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elevated PAHs levels in all three media, and M12 had elevated levels of PAHs in sediment 

and mussels. 

• Various pesticides in the monitoring station samples were detected at concer:1trations ten 

times greater than the average reference station sediment concentrations and two times 

greater than the average reference station mussel and juvenile lobster concentrations. 

Monitoring stations M01 , M04, MaS, and M10 had the greatest pesticide concentrations in the 

sediment, and monitoring stations MaS, M09, M10, and M11 had the greatest pesticide 

concentrations in the mussels. Monitoring station M09 had slightly greater pesticide 

concentrations in the juvenile lobsters. No station had elevated pesticide levels in all three 

media, butMOS and M10 had elevated levels of pesticides in sediment and mussel and M09 

had elevated levels of pesticides in mussel and juvenile lobster. 

• Several PCBs in the mOflitoring station samples were at concentrations ten times greater 

than the average reference station sediment concentrations and two times greater than the 

average reference station mussel and juvenile lobster concentrations. Monitoring stations 

M02, MaS, and M12 had the greatest PCB concentrations in the sediment. Monitoring 

stations M03, M10, and M11 had the greatest PCB concentrations in the mussels, but 

numerous monitoring stations had concentrations greater than the average reference station 

concentration. Monitoring stations M09 and M12 had the slightly greater PCB concentrations 

in the juvenile lobsters. No monitoring station had elevated levels of PCBs in all three media, 

but M12 had elevated PCB concentrations in sediment and juvenile lobster samples. 

• Normalized metal concentrations were greatest in the sediment at monitoring stations M04 

and M11 . Metal concentrations in the mussel and juvenile lobster samples were not. 

normalized. No monitoring stations stood out as having elevated levels of metals for mussel 

and juvenile lobster. No monitoring station had elevated levels of metals in all three media. 

3.0 EVALUATION OF COEFFICIENTS OF VARIATION FOR SEDIMENT DATA FOR THE 

MONITORING STATIONS 

Table A.4-4 presents the coefficients of variation (CVs) for each of the parameters that were 

detected in the sediment samples at the monitoring stations. The table also presents the 

minimum, maximum, and mean concentrations, and the average, minimum and maximum CVs 

for each analyte fraction (e.g., dioxins, PAHs, pesticides, PCBs, and metals). The average CVs 
-

ranged from 0.9S for dioxins to 1.SS for PCBs. Most of the CVs for the individual chemicals were 
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less than 2.0, and many were less than 1.5. The CVs were slightly higher than the CVs that were 

presented in Appendix B.3 of the Interim Offshore Monitoring Plan for OU4 (TtNUS, October 

1999). The following bullets list the potential reasons: 

• The CVs in the monitoring plan were calculated for each area of concern (AOC) (e.g. , Back 

Channel, Clark Cove), and the CVs in Table A.4-4 represent the larger offshore areas. The 

CVs in each area will be calculated and evaluated in the Baseline Report. 

• Because a greater number of samples were used to calculate the CVs for these Interim 

Offshore Monitoring samples, greater variation in the~e sample results was expected. 

• Elevated detections of a few parameters in a few samples from this sampling round were 

skewed some of the CVs high. These elevated detections will be evaluated in the Baseline 

Report. 

• The historic samples were either all subtidal (EERA) or intertidal (seep/sediment sampling) 

and the samples in Table A.4-4 consist of both intertidal and subtidal samples. The Baseline 

Report evaluates whether there are differences in the chemical concentrations between the 

subtidal and intertidal samples. 

In summary, although the CVs for the Round 4 Interim Offshore Monitoring Program are slightly 

greater than the CVs previously identified, the fact that most of them are less than 2.0 supports 

the assumption that there is relatively low variation in sample results across the stations, with a 

few exceptions. Some of these exceptions are discussed in more detail in the Baseline Report. 
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Parameters 
Dioxins IPG/G) 
1.2,3,4,6,7,8.9·0CDD 
1,2,3,4.6,7,8·HPCDD 
1,2,3,4,6,7.8·HPCDF 
1.2,3.4,7.8,9-HPCDF 
1.2.3,4.7.8-HXCDD 
1,2.3,6,7.8-HXCDD 
1.2,3,6,7,8-HXCDF 
1.2,3,7,8,9-HXCDD 
1.2.3.7.8,9-HXCDF 
1,2,3,7.8-PECDD 
2,3,4,6.7.8-HXCDF 
2.3.7.8-TCDD 
2.3.7.8-TCDF 
TOTAL; DIOXINS 
TOTAL HPCDD 
TOTAL HPCDF 
TOTAL HXCDD 
TOTAL HXCDF 
TOTAL PECDD 
TOTAL TCDD 
Polyaromatic Hydrocarbons I 
1.1-Biphenyl 
1-Methylnaphthalene 
1-Meth','IQhenanthrene 
2.3.5-Trimethylnaphthalene 
2,6-Dimethylnaphthalene 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo a anthracene 
Benzo a)pyrene 
Benzo b fluoranthene 
Benzo e)pyrene 
Benzo (g.h.i)perylene 
Benzo(k)fluoranthene 
C1-Chrysenes 
C 1-Dibenzothiophenes 
C 1-Fluoranthenes/pyrenes 
C 1-Fluorenes 
C1-Naphthalenes 
C 1-Phenanthrenes/anthracenes 
C2-Chrysenes 
C2-Dibenzothiophenes 
C2-Fluorenes 
C2-Naphthalenes 
C2-Phenanthrenes/anthracenes 

TABLE 3·4a 

DESCRIPTIVE STATISTICS OF THE ROUND 4 SEDIMENT DATA FOR THE MONITORING STATIONS 
ROUND 4· INTERIM OFFSHORE MONITORING PROGRAM 

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
PAGE 1 OF 4 

Frequency of Detection Minimum Concentration Maximum Concentration Mean Concentration Sample with Maximum Concentration 

6/16 141 2145 423 OU4·SD·M12·101B 
4116 17.8 244 38.0 OU4·SD·MI2·101B 
16116 2 58.3 15.0 OU4·SD·MI2·101B 
7/15 0.2 1.7 0.93 OU4-SD-MI2-201 B-D 
1/15 1.5 1.5 0.89 OU4-SD-MI2-201 B-D 
8/15 1 10 2.4 OU4-SD-Ml0-301B 
1/15 1.7 1.7 0.99 OU4-SD-M12-201 B-D 
1/15 3.9 3.9 1.2 OU4-SD-M 12-201 B-D 
1/15 0.7 0.7 0.97 OU4-SD-M12-201 B-D 
4/15 0.1 3.2 1.0 OU4-SD-M09-30 1 B-D 
1/15 2.6 2.6 1.2 OU4-SD-MI2-201B-D 
3/15 0.2 0.5 0.25 OU4-SD-M 12-201 B-D 
1/15 0.3 0.3 0.41 OU4-SD-MI1-301B 
6/16 190 2929 575 OU4-SD-MI2-101B 
6/16 39 677 123 OU4-SD-MI2-101B 
16/16 1.8 148 25.5 OU4-SD-M12-101B 
4/16 6.3 107 19.6 OU4-SD-M12-101B 
4/16 4.6 43.9 9.3 OU4-SD-M12-201B-D 
2/15 0.1 1.4 1.6 OU4-SD-M 12-201 B-D 
1/15 0.2 4 0.55 OU4-SD-M12-201 B-D 

NG/G) 
39/40 0.9 94 12.6 OU4-SD-M01 -301 B 
39/40 1.8 238 31 .5 OU4-SD-M01-301 B-D 
40/40 5.8 749 97.2 OU4-SD-M01-301 B-D 
40/40 0.9 116 17.9 OU4-SD-MO 1-301 B-D 
40/40 1.5 127 24.7 OU4-SD-M04-1 0 1 B-D 
40/40 2.7 347 48.5 OU4-SD-M01-301 B 
40/40 2.6 1591 147 OU4-SD-M01-301 B 
39/40 7.7 1435 120 OU4-SD-MOI-301B-D 
40/40 22.2 5921 595 OU4-SD-M04-1 01 B-D 
40/40 45.3 4812 731 OU4-SD-M04-1 0 1 B-D 
40/40 70.6 6132 1013 OU4-SD-M01-301B-D 
40/40 73.9 5491 909 OU4-SD-M04-1 0 1 B-D 
40/40 36.5 3428 450 OU4-SD-M01-301 B-D 
40/40 9.2 2801 393 OU4-SD-M01-301 B-D 
40/40 18.6 1851 278 OU4-SD-M04-10 1 B-D 
40/40 23.2 4957 387 OU4-SD-M01 -301B-D 
40/40 2.5 174 29.5 OU4-SD-M04-101B-D 
40/40 34.3 9586 726 OU4-SD-MO 1-30 1 B-D 
40/40 4.1 1590 95.3 OU4-SD-MO 1-30 1 B-D 
40/40 4.5 582 81.7 OU4-SD-M01-301 B 
40/40 21 3519 370 OU4-SD-M01 -301B-D 
40/40 12.9 2055 179 OU4-SD-MOI-301B-D 
40/40 3.3 344 33.8 OU4-SD-M01-30 1 B-D 
40/40 3.7 1799 83.3 OU4-SD-M01-301 B-D 
40/40 3.9 444 70.5 OU4-SD-M01-301B·D 
40/40 14.9 4409 ' 253 OU4-SD-M01-301 B-D 

Standard Coefficient of 
Deviation Variation 

688 1.6 
61.8 1.6 
17.5 1.2 
0.47 0.51 
0.42 0.47 
2.40 1.0 
0.44 0.44 
0.63 0.54 
0.33 0.34 
0.51 0.49 
0.47 0.41 
0.18 0.71 
0.38 0.94 
914 1.6 
191 1.6 
36.7 1.4 
27.9 1.4 
8.7 0.93 
2.0 1.2 

0.60 1.1 

17.2 1.4 
46.0 1.5 
135 1.4 
20.0 1.1 
27.2 1.1 
65.0 1.3 
338 2.3 
175 1.5 
865 1.5 
971 1.3 
1325 1.3 
1114 1.2 
607 1.3 
534 1.4 
361 1.3 
585 1.5 
33.3 1.1 
1311 1.8 
187 2.0 
113 1.4 
567 1.5 
236 1.3 
42.5 1.3 
185 2.2 
86.6 1.2 
503 2.0 



Parameters 
C3-Chrysenes 
C3-Dibenzothiophenes 
C3-Fiuorenes 
C3-Naphthalenes 
C3-Phenanthreneslanthracenes 
C4-Chrvsenes 
C4-Naphthalenes 
C4-Phenanthreneslanthracenes 
Chrvsene 
Dibenzo(a,h)anthracene 
Dibenzothiophene 
Fluoranthene 
Fluorene 
Indeno(1 ',2,3-cd)pyrene 
Naphthalene 
Pervlene 
Phenanthrene 
Pyrene 
Pesticides/PCB's lNG/G) 
1.2.3,4-Tetrachlorobenzene 
1.2,4.5-Tetrachlorobenzene 
2.4'-DDD 
2,4'-DDE 
2,4'-DDT 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
alpha-BHC 
Alpha-Chlordane 
beta-BHC 
Chlorpyrifos 
cis-Nonachlor 
delta-BHC 
Dieldrin 
Endosulfan II 
Endrin 
gamma-BHC (Lindane) 
Gamma-Chlordane 
Heptachlor 
Heptachlor Epoxide 
Hexachlorobenzene 

TABLE 3-4a 

DESCRIPTIVE STATISTICS OF THE ROUND 4 SEDIMENT DATA FOR THE MONITORING STATIONS 
ROUND 4 -INTERIM OFFSHORE MONITORING PROGRAM 

PORTSMOUTH NAVAL SHIPYARD. KITIERY. MAINE 
PAGE 2 OF 4 

Frequency of Detection Minimum Concentration Maximum Concentration Mean Concentration Sample with Maximum Concentration 
40140 1.6 53.6 12.9 OU4-SD-M04-101 B-D 
40140 2.8 330 24 .6 OU4-SD-M01-30 1 B-D 
40140 3.6 1591 74.2 OU4-SD-M01 -30 1 B-D 
40140 3.9 466 65.6 OU4-SD-M01-301B-D 
40140 7.9 2693 136 OU4-SD-M01-301B-D 
40140 5.4 463 64.3 OU4-SD-M04-101B-D 
40140 4.3 484 43.0 OU4-SD-M01-301 B-D 
40140 3.4 1038 55.2 OU4-SD-M01-301B-D 
40140 51.1 4074 688 OU4-SD-M01-301B 
40140 7.7 812 99.2 OU4-SD-M04-1 0 1 B-D 
40140 1.8 375 43.7 OU4-SD-M01-301 B 
40140 98.6 16098 1634 OU4-SD-M04-101B-D 
40140 4.2 2109 196 OU4-SD-M01-301B 
40140 38.4 3509 453 OU4-SD-M04-1 01 B-D 

. 39140 3.3 710 81 .7 OU4-SD-M01 -301 B 
40140 13.1 664 122 OU4-SD-M12-101B 
40140 38.3 9223 965 OU4-SD-M01 -301 B 
39140 79.9 12102 1353 OU4-SD-M04-1 01 B-D 

38/40 0.02 0.54 0.15 OU4-SD-M03-101B 
16140 0.07 1.7 0.60 OU4-SD-M02-301B 
40140 0.43 51 8.9 OU4-SD-M01-301B-D 
33140 0 .04 5.3 0.57 OU4-SD-M04-1 01 B-D 
36140 0.03 36 3.1 OU4-SD-M08-301B 
40140 0.48 97 12.2 OU4-SD-M08-1 01 B-D 
40140 0.68 95 7.3 OU4-SD-M04-30 1 B 
40/40 0.61 173 16.2 OU4-SD-M01-201 B 
29/40 0.01 51 3.1 OU4-SD-M12-201B 
29/40 0.03 0.37 0.10 OU4-SD-M13-301B 
40/40 0.12 15 1.3 OU4-SD-M10-101B-D 
18/40 0.03 0.34 0.12 OU4-SD-M01-201B, OU4-SD-M02-301 B 
9140 0.01 0.43 0.07 OU4-SD-M04-1 0 1 B-D 

38140 0 .04 5.5 0.51 OU4-SD-M01 -30 1 B-D 
29/40 0.01 0.77 0 .11 OU4-SD-M12-101B 
27/40 0.03 9.9 0.77 OU4-S0-M01-201B 
27140 0.06 5.9 0.86 OU4-S0-MO 1-301 B-O 
7/40 0.05 0.3 0.06 OU4-S0-M09-301 B-D 
15140 0.02 0.47 0.21 OU4-SD-M13-101B 
32140 0.02 21 0.94 OU4-SD-M10-101B-D 
34140 0.05 2.4 0.33 OU4-SD-M11-301B 
16140 0.03 '1.6 0.09 OU4-S0-M01-301 B-D 
16140 0.01 0.36 0.07 OU4-SD-M06-201 B 

Standard Coefficient of 
Deviation Variation 

9.4 0.73 
37.4 1.5 
169 2.3 
76.0 1.2 
302 2.2 
72.2 1.1 
61.1 1.4 
120 2.2 
866 1.3 
131 1.3 
70.2 1.6 
2573 1.6 
381 1.9 
574 1.3 
125 1.5 
127 1.0 
1760 1.8 
2190 1.6 

0.12 0.79 
0.49 0.81 
8.8 0.98 
0.69 1.2 
7.1 2.3 
18.1 1.5 
15.9 2.2 
34.5 2.1 
6.9 2.2 

0.07 0.71 
2.1 1.6 

0 .08 0.68 
0.04 0 .56 
0 .57 1.1 
0 .16 1.4 
1.8 2.3 

0.96 1.1 
0.04 0.75 
0.14 0.65 
2.6 2.7 

0.46 _ 1.4 
0.15 1.7 
0.08 1.1 



Parameters 
Mirex 
Oxychlordane 
PCB-l01/90 
PCB-l05 
PCB-118 
PCB·126 
PCB·128 
PCB·138 /160 
PCB-149/123 
PCB·153/132 
PCB·156 
PCB-167 
PCB-169 
PCB-170/190 
PCB-18/17 
PCB-180 
PCB-187 
PCB-189 
PCB-195/208 
PCB·201/157/173 
PCB·206 
PCB-209 
PCB-28 
PCB·44 
PCB-52 
PCB-66 
PCB-77 
PCB-8/5 
PCB·81 
Pentachloroanisole 
Pentachlorobenzene 
Trans-Nonachlor 
Inorganics (UG/G) 
Aluminum 
Arsenic 
Cadmium 
Chromium 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Silver 
Zinc 
Miscellaneous Parameter ("!o) 
Total Oroanic Carbon I 
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Frequency of DetectIon MInimum Concentration Maximum Concentration Mean Concentration Sample with Maximum Concentration 
21/40 0.01 2.3 0.17 OU4·SD·M12·101B 
21/40 0.01 0.75 0.09 OU4·SD-M 12-201 B-D 
40/40 0.39 17 3.8 OU4-SD-M03-101B 
40/40 0.22 7.1 1.4 . OU4-So-M02-201B 
40/40 0.36 12 2.5 OU4·SD·M12·101B 
7/40 0.03 3 0.26 OU4·SD-M04·1 01 B·o 
40/40 0.14 5.7 1.3 OU4-SD·M12·101B 
35/40 1.3 52 8.4 OU4-SD·M03-101B 
32/40 0.6 70 6.6 OU4-SD·M02·201 B 
30/40 1.1 128 11.7 OU4-SD·M02·201 B 
38/40 0.31 8 2.0 OU4-SD-M12·101B 
38/40 0.19 84 2.9 OU4-SD-MOl-301 B·D 
31/40 0.01 0.45 0.09 OU4-SD-M08-301 B 
40/40 1.8 117 18.0 OU4-SD-M1 2·101B 
19/40 0.09 5.B 0.54 OU4-SD-M13-301B 
28/40 0.34 380 16.6 OU4-SD-M02-20 1 B 
35/40 0.41 305 15.1 OU4-SD-M02-201B 
34/40 0.03 23 0.56 OU4-So-MOl-301 B-D 
36/40 0.07 126 5.8 OU4-SD-M02-201 B 
38/40 0.13 55 2.7 OU4-SD-M02·201 B 
40/40 0.18 258 12.5 OU4-SD-M02-201 B 
37/40 0.02 23.3 2.3 OU4·SD-M02-201 B 
28/40 0.04 11 1.2 OU4-SD·M13-301B 
35/40 0.04 5.1 0.69 OU4-SD-M12·101B 
40/40 0.08 7.3 1.5 OU4-SD·M12-101B 
40/40 0.05 8.5 0.99 OU4-SD-M12-101B 
18/40 0.04 0.54 0.12 OU4-SD-M14·301B 
26/40 0.13 7.4 0.62 OU4-SD-M12-101B 
17139 0.02 3.6 0.28 OU4-SD-M12-201B 
13/40 0.07 0.36 0.09 OU4-SD-M05-1 0 1 B 
27/40 0.01 0.36 0.09 OU4-SD-M11-301B 
35/40 0.02 8.1 0 .51 OU4-SD-M 1 0-1 0 1 B-D 

40140 34118 60699 49118 OU4-SD-M08-201B 
40/40 5.7 24.4 12.5 OU4-SD-M04-101B-D 
14/40 0.19 1.5 0 .30 OU4-SD-M04-101B 
40/40 58.6 219 107 OU4·SD-M08-301 B 
40/40 14.4 2680 172 OU4-SD-M04-1 01 B-D 
40/40 15895 78945 30764 OU4-SD-M08-301B 
40/40 37.2 1225 151 OU4-SD·Mll·301 B 
40/40 166 830 377 OU4·SD·M06-301 B 
40/40 0.05 4.7 0.38 OU4·SD·M04-101 B-D 
40/40 16.3 313 43.3 OU4·SD·M04·1 0 1 B-D 
40/40 0.1 14.4 0.96 OU4·SD·M03·201 B 
40/40 54.5 1988 237 OU4·SD·M04·101B 

40/40 I 0.29 I 6.080 I 1.8 OU4·SD·M14·101B 

Standard CoefficIent of 
Deviation Variation 

0.39 2.2 
0.09 1.1 
3.8 1.0 
1.4 1.0 
2.3 0.93 

0 .39 1.5 
1.1 0.86 
10.6 1.3 
12.2 1.8 
22.3 1.9 
1.7 0.84 
7.2 2.5 

0.10 1.1 
20.8 1.2 
1.0 1.9 

60.2 3.6 
48.8 3.2 
1.8 3.3 

20.3 3.5 
8.8 3.3 

43.3 3.5 
4.5 1.9 
2.3 1.9 
1.0 1.5 
1.7 1.1 
1.4 1.5 

0.13 1.0 
1.2 1.9 

0.47 1.7 
0.08 0.89 
0.07 0.78 
0.99 1.9 

6614 0.13 
3.5 0.28 
0.3 1.1 
39.1 0.37 
403 2.3 

13526 0.44 
202 1.3 
107 0.28 
0.6 1.7 
47.3 1.1 
2.3 2.4 
355 1.5 

I 1.1 I 0.59 
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Parameters Minimum Coricentration Maximum Concentration Mean Concentration 

Notes: 
- The mean, standard deviation; and coefficient of variation were calculated using 1/2 the detection limit for non-detects and the average of duplicate samples .. 
- The sample and duplicate were counted as two separate samples when determining the minimum and maximum detected concentrations, 

but were only counted as one sample when determining the frequency of detection. 
- Source data located in the Round 4 Data Package (TtNUS, September 2001) 

- This table includes the following monitoring station samples: 
OU4-S0-M01-101B OU4-S0-M04-101B 
OU4-S0-M01-101B-2 OU4-SD-M04-101B-2 
OU4-S0-MOl-201 B OU4-SD-M04-101 B-2-AVG 
OU4-SD-MO 1-201 B-2 OU4-SD-M04-1 01 B-2-D 
OU4-SD-MOl-301 B OU4-SD-M04-101B-AVG 
OU4-SD-MOl-301B-2 OU4-SD-M04-101B-D 
OU4-SD:MOl-301 B-2-AVG OU4-SD-M04-201 B 
OU4-S0-MOl-301 B-2-0 OU4-S0-M04-20 1 B-2 
OU4-S0-MOl-301 B-AVG OU4-SD-M04-301 B 
OU4-SD-MO 1-301 B-D OU4-SD-M04-30 1 B-2 
OU4-SD-M02-101B OU4-SD-M05-101B 
OU4-SD,M02-1 01 B-2 OU4-SD-M05-1 01 B-2 
OU4-SD-M02-201 B OU4-SD-M05-201 B 
OU4-SD-M02-201 B-2 OU4-SD-M05-201 B-2 
OU4-S0-M02-301 B OU4-SD-M05-301B 
OU4-SD-M02-301 B-2 OU4-S0-M05-301 B-2 
OU4-SD-M03-101B OU4-SD-M06-101B 
OU4-SD-M03-1 0 1 B-2 OU4-SD-M06-1 0 1 B-2 
OU4-SD-M03-20 1 B OU4-SD-M06-20 1 B 
OU4-SD-M03-201B-2 OU4-SD-M06-201 B-2 
OU4-SD-M03-301B OU4-SD-M06-301B 
OU4-SD-M03-301 B-2 OU4-SD-M06-301 B-2 

OU4·S0-M07-101B 
OU4-S0-M07-101B-2 
OU4-SD-M07-201 B 
OU4-SD-M07-201 B-2 
OU4:SD-M07.301 B 
OU4-SD-M07 -301 B-2 
OU4-S0-M08-101B 
OU4-S0-M08-101B-2 
OU4-S0-M08-101 B-2-AVG 
OU4-S0-M08-101 B-2-0 
OU4-SD-M08-101B-AVG 
OU4-SD-M08-101B-D 
OU4-S0-M08-201 B 
OU4-SD-M08-201 B-2 
OU4-S0-M08-301 B 
OU4-S0-M08-301 B-2 
OU4-SD-M09-1 0 1 B 
OU4-SD-M09-1 0 1 B-2 
OU4-SD-M09-201 B 
OU4-SD-M09-201 B-2 
OU4-SD-M09-301 B 
OU4-SD-M09-301 B-2 

OU4-S0-M09-301B-2-AVG OU4-S0-M12-201B-AVG 
OU4-S0-M09-301B-2-D OU4-SD-M12-201B-D 
OU4-SD-M09-301 B-AVG OU4-SD-M 12-301 E\ 
OU4-SD-M09-301 B-O OU4-SD-M 12-301 B-2 
OU4-SD-Ml0-101B OU4-SD-M13-101B 
OU4-SD-Ml0-l01B-2 OU4-SD-M13-101B-2 
OU4-SD-Ml0-l01B-2-AVG OU4-SD-M13-201B 
OU4-S0-Ml0-l01B-2-0 OU4-SD-M13-201B-2 
OU4-SD-Ml0-l01B-AVG OU4-SD-M13-301B 
OU4-SD-M 1 0-1 01 B-D OU4-SD-M 13-30 1 B-2 
OU4-SD-Ml0-201B OU4-SD-M14-101B 
OU4-SD-Ml0-201B-2 OU4-SD-M14-101B-2 
OU4-SD-Ml0-301B OU4-SD-M14-201B 
OU4-SD-M 1 0-301 B-2 OU4-SD-M 14-201 B-2 
OU4-S0-Mll-301B OU4-S0-M14-301B 
OU4-SD-M 11-301 B-2 OU4-S0-M14-301 B-2 
OU4-SD-M12-101B 
OU4-SD-M12-101B-2 
OU4-SD-M 12-201 B 
OU4-SD-M 12-20 1 B-2 
OU4-SD-M 12-20 1 B-2-AVG 
OU4-SD-M12-201B-2-0 



Parameters 
Dioxins (PG/G) 
l,2,3.4,6,7,8,9-0CDD 
l,2,3.4,6,7,8·HPCDD 
l,2,3.4,6.7,8-HPCDF 
l,2.3.4,7.8,9·HPCDF 
1.2,3.4,7.8-HXCDD 
l,2,3.6,7,8-HXCDD 
l,2,3,6,7,8-HXCDF 
l,2,3,7,8,9-HXCDD 
1.2,3,7,8,9-HXCDF 
1.2,3,7,8·PECDD 
2,3,4,6,7,8-HXCDF 
2,3,7,8-TCDD 
TOTAL DIOXINS 
TOTAL HPCDD 
TOTAL HPCDF 
TOTAL HXCDD 
TOTAL HXCDF 
TOTALPECDD 
TOTAL TCDD 
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Frequency of Minimum Maximum Mean Standard 
Detection Concentration Concentration Concentration Sample with Maximum Concentration Deviation 

15/16 19.5 1857 604 OU4-SD-R02·401 B 588 
15/16 2.6 205 61.0 OU4-SD-R02·401 B 64.4 
15/16 0.8 56.2 16.8 OU4-SD-R02·401 B 19.1 
9/16 0.3 2.3 0.95 OU4-SD-R02-401 B 0.56 
10/16 0.3 4.1 1.2 OU4·SD-ROl-401B 0.99 
11/16 1.1 9 3.0 OU4-SD-R02-401 B 2.8 
10/16 0.3 2.5 0.89 OU4·SD-R02-401 B 0.67 
10/16 0.7 6.2 1.9 OU4-SD-R02-401 B 1.8 
1/16 0.8 0.8 0.79 OU4·SD-R03-201 B 0.38 
3/16 0.6 1.9 0.81 Ol:J4-SD-R02-401 B 0.51 
10/16 0.6 3.9 1.4 OU4-SD-R02-401 B 1.1 
3/16 0.1 0.5 0.18 OU4-SD-R03-201 B 0.12 
15/16 25.6 2495 801 OU4-SD-R02-401 B 788 
15/16 6.2 508 149 OU4·SD-R02-401 B 163 
1/16 1.8 1.8 17.5 OU4·SD-R02-201 B 19.7 

14/16 0.9 270 43.0 OU4·SD-ROl-401B 68.9 
13/16 0.6 61.7 18.3 OU4-SD-R02-401 B 21.0 
7/16 0.6 44.1 5.1 OU4-SD-ROl-401B 11.0 
4/16 0 0.5 0.18 OU4-SD-R03-201 B 0.12 

Polyaromatic Hydrocarbons (NG/G) 
1,1·Biphenyl 10/16 0.6 11.5 3.8 OU4·SD-R03-201 B 3.5 
1-Methylnaphthalene 12/16 0.7 21.4 8.0 OU4-SD-R01-l 01 B. OU4-SD-R03·301 B 8.1 
1-Methylphenanthrene 16/16 0.9 148 49.5 OU4·SD-R03·401 B 53.1 
2,3.5-Trimethylnaphthalene 16/16 0.5 38.8 10.1 OU4·SD·R03-201 B 11.7 
2,6·Dimethylnaphthalene 16/16 1.2 26.1 9.8 OU4·SD-R03·201 B 8.7 
2-Methylnaphthalene 16/16 1.1 41.7 13.9 OU4·SD·R01-l01B 13.7 
Acenaphthene 16/16 0.6 44.8 15.7 OU4·SD·R02-101B 15.0 
Acenaphthylene 14/16 1.7 142 49.5 OU4-SD-R02-401 B 51.9 
Anthracene 15/16 3.8 822 200 OU4·SD-R03-301 B 228 
Benzo a anthracene 14/16 5.3 765 247 OU4-SD-R03-301 B 234 
Benzo a Ipyrene 13/16 9 985 341 OU4-SD-R03-301 B 322 
Benzo b fluoranthene 14/16 11.3 799 333 OU4-SD-R03-301 B 293 
Benzo elpyrene 13/16 5.6 382 142 OU4-SD-R03-301 B 128 
Benzo ,h,i)perylene 13/16 3.6 359 136 OU4·SD-R01-101B 127 
Benzo k fluoranthene 14/16 3.1 247 107 OU4-SD-R03-301 B 93.6 
C 1-Chrysenes 16/16 4 493 170 OU4-SD-R03-301 B 152 
C 1-Dibenzothiophenes 16/16 0.5 56.9 15.2 OU4-SD-R03-301 B 16.0 
Cl-Fluoranthenes/pyrenes 16/16 5.4 1029 288 OU4-SD-R03-301 B 290 
Cl-Fluorenes 16/16 1.2 163 39.1 OU4-SD-R03-301 B 48.5 
C 1-Naphthalenes 16/16 1.8 63.1 22.4 OU4-SD-R01·l01B 21.6 
C l·Phenanthrenes/anthracenes 13/16 3.3 731 . 181 OU4-SD-R03-301 B 221 
C2·Chrysenes 16/16 1.4 209 88.8 OU4-SD-R03·40 1 B 79.7 
C2-Dibenzothiopllenes 16/16 0.5 61 19.7 OU4-SD-R03-301 B 18.5 
C2-Fluorenes 16/16 2.2 159 40.7 OU4-SD-R03-301 B 44.7 
C2-Naphthalenes 16/16 2 72.1 22.5 OU4-SD·R03-201 B 22.2 
C2-Phenanthrenes/anthracenes 12/16 3.4 1142 189 OU4-SD-R03-401 B 297 
C3·Chrysenes 16/16 0 35.5 6.8 OU4·SD-R03-401 B 8.7 
C3-Dibenzothiophenes 16/16 0.5 32.1 12.5 OU4-SD-R01-l01B 11.3 

Coefficient of 
Variation 

0.97 
1.1 
1.1 

0.59 
0.82 
0.93 
0.76 
0.96 
0.48 
0.62 
0.77 
0.64 
0.98 
1.1 
1.1 
1.6 
1.1 
2.1 

0.70 

0.92 
1.02 
1.1 
1.2 

0.89 
0.99 
0.96 
1.0 
1.1 

0.95 
0.95 
0.88 
0.90 
0.93 
0.87 
0.90 
1.1 
1.0 
1.2 

0.96 
1.2 

0.90 
0.94 
1.1 

0.99 
1.6 
1.3 

0.91 



Parameters 
C3-Fluorenes 
C3-Naphthalenes 
C3-Phenanthrenes/anthracenes 
C4-Chrvsenes 
C4-Naphthalenes 
C4-Phenanthrenes/anthracenes 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzothiophene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Perylene 
Phenanthrene 
Pyrene 
Pesticides/PCB's (NG/G) 
1,2,3,4-Tetrachlorouenzene 
1,2,4,5-Tetrachlorobenzene 
2,4'-DDD 
2,4'-DDE 
2,4',DDT 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
alpha-BHC 
Alpha-Chlordane 
beta-BHC 
Chlorpyrifos 
cis-Nonachlor 
delta-BHC 
Dieldrin 
Endosulfan II 
llamma-BHC (lindane 
Gamma-Chlordane 
Heptachlor 
Heptachlor Epoxide 
Hexachlorobenzene 
Mirex 
Oxychlordane 
PCB-l01/90 
PCB-l05 
PCB-118 
PCB-128 
PCB-138/160 
PCB-149/123 
PCB-153/132 
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Frequency of Minimum Maximum Mean 
Detection Concentration Concentration Concentration Sample with Maximum Concentration 

16/16 1,1 156 41.2 OU4-SD-R03-301 B 
16/16 12 124 31 ,0 OU4-SD-R03-201 B 
12/16 1,9 1035 131 OU4-S0-R03-401 B ' 
13/16 0,1 59,:! 21.4 OU4-S0-R01 -l01B 
16/16 0,9 74,8 23,5 OU4-SD-R03-301 B 
16/16 0,9 856 76.4 OU4-S0-R03-401 B 
14/16 5,6 603 214 OU4-SD-R03-301 B 
13/16 1,2 102 39.4 OU4-SD-R03-301 B 
16/16 0.4 32.4 11 ,8 OU4-SD-R03-301 B 
15/16 11,9 1430 511 OU4-SD-R03-301 B 
16/16 1.4 125 39,1 OU4-SD-R03-301 B 
13/16 6,9 457 176 OU4-SD-R03-301 B 
12/16 1,6 88,3 24.4 OU4-SD-R01-l01B 
16/16 3,1 173 57,6 OU4-SD-R03-301 B 
16/16 5,5 636 226 OU4-SD-R03-301 B 
13/16 10,5 1408 415 OU4-SD-R03-301 B 

9/16 0,04 1 0,21 OU4-SD-R02-101B 
13/16 om 2,1 0,60 OU4-SD-R01-101 B 
13/16 0,1 8,2 2,5 OU4-SD-R03-301 B 
5/16 0,09 0,44 0,10 OU4-SD-R04-301 B 
1/16 0,15 0,15 0,04 OU4-SD-R02-1 01 B 

15/16 0,09 3,3 0,98 OU4-SD-R01-l01B 
16/16 0,05 2,3 0,65 OU4-SD-R01-l01B 
13/16 0,04 1.4 0,58 OU4-SD-R02-101B 
9/16 0,04 0,14 0,05 OU4-SD-R03-201 B 
14/16 0,02 1,5 0,28 OU4-SD-R02-101B 
2/16 0,25 0.4 0,11 OU4-SD-R02-101B 
6/16 0,19 3,6 0,57 OU4-SD-R02-401 B 
11/16 0,04 3,2 0,36 OU4-SD-R02-1 01 B 
8/16 0,01 0,36 0,10 OU4-SD-R03-301 B 
3/16 0,05 0,3 0,05 OU4-SD-R01-l01B 
15/16 0 ,07 4,8 1,6 OU4-SD-R02-101B 
7/16 0,04 1,2 0,21 OU4-SD-R01 -101 B 
4/16 0,01 0,18 0,03 OU4-SD-R02-1 01 B 
7/16 0,11 0.42 0,15 OU4-SD-R02-101B 
8/16 0,01 0,22 0,06 OU4-SD-R03-301 B 
7/16 001 0,29 0,08 OU4-SD-R02-101B 
7/16 0,11 0.49 013 OU4-SD-R03-301 B 
6/16 0,02 0,69 0,09 OU4-SD-R03-301 B 
15/16 0,23 15 2,3 OU4-SD-R02-1 01 B 
9/16 0,17 4.4 0,89 OU4-SD-R02-101B 
16/16 0,06 12 2,0 OU4-SD-R02-1 01 B 
13/16 0,03 4,5 1,0 OU4-SD-R02-1 01 B 
6/16 1,3 24 3,1 OU4-SD-R02-1 01 B 
10/16 0.44 6,2 1,3 OU4-SD-R02-101B 
8/16 0,82 10 2,0 OU4-SD-R02-101B 

Standard Coefficient of 
Deviation Variation 

47,2 1,1 
38,5 1,2 
256 2,0 
20,3 0,95 
26,7 1,1 
210 2,7 
184 0,9 
36,7 0,93 
10,6 0,90 
454 0,89 
40.4 1,0 
163 0,93 
29,3 1,2 
51 ,5 0,89 
220 0,97 
416 1,0 

0,28 1.3 
0,67 1,1 
2,5 1,0 

0,11 1,1 
0,03 0,76 
0,95 0,97 
0,57 0,88 
0.45 0,78 
0,04 0,70 
0,40 1.4 
0,09 0,81 
1,1 2,0 

0,78 2.2 
0,11 1,1 
0,08 1.7 
1,6 1,0 

0,32 1,5 
0,04 1,4 
0,10 0,70 
0,06 1,0· 
0,09 1.2 
0,14 1,1 
0,17 1,8 
3,8 1,6 
1,3 1.4 
3,2 1.6 
1,3 1,3 
5,8 1,9 
1,6 1,2 
2,8 1.4 



Parameters 
PCB·156 
PCB·167 
PCB·169 
PCB·1701190 
PCB·18117 
PCB·180 
PCB·187 
PCB·189 
PCB·1951208 
PCB·20111571173 
PCB·206 
PCB·206 
PCB-209 
PCB·28 
PCB·44 
PCB·52 
PCB·66 
PCB-77 
PCB-815 
PCB-81 
Pentachloroanisole 
Pentachlorobenzene 
Trans-Nonachlor 
Inorganlcs (UGIG) 
Aluminum 
Arsenic 
Cadmium 
Chromium 
Copper 
Iron 
Lead 
ManQanese 
Mercury 
Nickel 
Silver 
Zinc 
Miscellaneous Parameters % 

ITotal Organic Carbon 
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Frequency of Minimum Maximum Mean 
Detection Concentration Concentration Concentration Sample with Maximum Concentration 

5116 0.31 5.3 0.93 OU4·SD·R02·1 01 B 
13116 0.02 8.4 2.1 OU4·SD·R03·301 B 
8116 0.01 0.09 0.09 OU4·S0·R02·201 B 
12116 2.2 48 12.9 . OU4·S0·R03·401 B 
9116 0.07 2 ' 0.33 OU4·S0·R01·l01B • 
4116 0.74 1.4 0.55 OU4·S0·R03·201 B 
7116 0.42 9.2 1.3 OU4·S0·R02·101B 
9116 0.09 0.67 0.26 OU4·S0·R03·301 B 
8116 0.16 0.65 0.24 OU4·SD·R03·401 B 
11116 0.04 0.69 0.28 OU4·SD·R03·101B 
13116 0.09 1.5 0.56 OU4·SD·R01·201B 
13116 0.09 1.5 0.56 OU4·SD·R02-401 B 
12115 0.11 1.4 0.38 OU4-S0-R03-301 B 
10116 0.07 3.6 0.67 OU4-SD-R03-301 B 
12116 0.12 1.9 0.50 OU4-S0-ROl-201 B 
11116 0.1 3.9 0.86 OU4-S0-R02-1 01 B 
8116 0.02 1.3 021 OU4-S0-R02-101B 
7116 0.01 0.32 0.09 OU4-S0·R03-301 B 

10116 0 .17 2.3 0.49 OU4-S0·R01-101B 
7113 0.01 0.39 0.11 OU4-S0-R02-401 B 
3116 0.13 0.91 0.12 OU4-SD-R02-101B 
8116 0.01 1 0.14 OU4-SD·R04·401 B 
9116 0.03 0.56 0.19 OU4·SD-R03·201 B 

16116 30753 52905 41688 OU4·S0·R03·1 01 B 
16116 4.0 11.2 7.1 OU4·S0-R02-401 B 
1116 0.37 0.37 0.1 OU4-S0-R01-l 01 B 

16116 30.3 97.9 56.0 OU4-S0·R02·401 B 
14116 2.3 25.8 9.6 OU4·SD·R02·401 B 
16116 7358 27265 15115 OU4·SD-R03-1 0 1 B 
16/16 17.4 108 40 .4 OU4-SD-R02·401 B 
16116 135 479 284 OU4-SD-R02-301 B 
14116 0.05 0.36 0.1 OU4-SD-R02-201B 
16116 7.2. 32.6 14.4 OU4-S0-R03·101B 
9116 0.11 0.46 0.2 OU4-S0-R02-401 B 
16116 21 .7 98.2 48.4 OU4-SD·R02-401 B 

16116 I 0.17 I 5.0 I 1.4 OU4-S0-R03-1 01 B 

Standard Coefficient of 
Deviation Variation 

1.5 1.6 
2.5 1.2 

0.07 0.77 
13.1 1.0 
0.53 1.6 
0.40 0.73 
2.3 1.7 

0.18 0.69 
0.20 0.84 
0.17 0.62 
0.53 0.95 
0.53 0.95 
0.37 0.98 
0.92 1.4 
0.55 1.1 
1.2 1.4 

0.35 1.7 
0.10 1.1 
0.58 1.2 
0.09 0.84 
0.23 1.9 
0.27 1.9 
0.19 1.0 

6190 0.15 
2.3 0.33 

0.09 0.65 
19.7 0.35 
6.9 0.72 

6104 0.40 
23.8 0.59 
107 0.38 
0.10 0.77 
6.5 0.45 

0.12 0.75 
23.3 0.48 

I 1.4 1.0 I 



TABLE 3-4b 

DESCRIPTIVE STATISTICS OF THE ROUND 4 SEDIMENT DATA FOR THE REFERENCE STATIONS 
ROUND 4 - INTERIM OFFSHORE MONITORING PROGRAM 

Parameters 

Notes: 

Frequency of 
Detection 

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
PAGE40F 4 

- The mean, standard deviation, and coefficient of variation were calculated using 1/2 the detection limit for non-detects and the average of duplicate samples. 
- The sample and duplicate were counted as two separate samples when determining the minimum and maximum detected concentrations, 
but were only counted as one sample when determining the frequency of detection. 
- Source data located in the Round 4 Data Package (TtNUS, September 2001) 

- This table includes the following reference station samples: 
OU4-SD-R01-1 018 OU4-SD-R03-1 01 8 
OU4-SD-R01-1 018-2 OU4-SD-R03-1 01 8-2 
OU4-SD-R01-2018 OU4-SD-R03-2018 
OU4-SD-R01-2018-2 OU4-SD-R03-2018-2 
OU4-SD-R01-3018 OU4-SD-R03-3018 
OU4-SD-R01-3018-2 OU4-SD-R03-3018-2 
OU4-SD-R01-4018 OU4-SD-R03-4018 
OU4-SD-R01-4018-2 OU4-SD-R03-401 B-2 
OU4-SD-R02-101B . OU4-SD-R04-101B 
OU4-SD-R02-1 01 8-2 OU4-SD-R04-1 01 B-2 
OU4-SD-R02-2018 OU4-SD-R04-201 B 
OU4-SD-R02-201B-2 OU4-SD-R04-201B-2 
OU4-SD-R02-3018 OU4-SD-R04-3018 
OU4-SD-R02-3018-2 OU4-SD-R04-3018-2 
OU4-S0-R02-401B OU4-S0-R04-401B 
OU4-S0-R02-401B-2 OU4-S0-R04-401B-2 



Parameters 
Dioxins (PG/G) 
1,2,3,4,6,7,8,9-0CDD 
1,2,3,4,6.7,8,9-0CDF 
1.2,3,4,6.7,8-HPCDD 
1,2,3,4,6,7,8-HPCDF 
2,3,7.8-TCDF 
TOTAL DIOXINS 
TOTAL FURANS 
TOTAL HPCDD 
TOTAL HPCDF 
TOTAL TCDD 
TOTAL TCDF 
Polyaromatic Hydrocarbons 
1,1-Biphenyl 
1-Methylnaphthalene 
1-Methylphenanthrene 
2,3.5-Trimethylnaphthalene 
2,6-Dimethylnaphthalene 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo( a )pyrene 
Benzo(b )fluoranthene 
BenzC)( e )pyrene 
Benzo(g,h.i)perylene 
Benzo(k)fluoranthene 
C1-Chrysenes 
C1-Dibenzothiophenes 
C 1-FluoranthenesiR),renes 
C1-Fluorenes 
C 1-Naphthalenes 
C 1-Phenanthrenes/a nthracenes 
C2-Chrvsenes 
C2-Dibenzothiophenes 
C2-Fluorenes 
C2-Naphthalenes 
C2-Phenanthrenes/anthracenes 
C3-Chrysenes 
C3-Dibenzothiophenes 
C3-Fluorenes 
C3-Naphthalenes 
C3-Phenanthrenes/anthracenes 
C4-Chrysenes 

TABLE 3-8a 

DESCRIPTIVE STATISTICS OF THE ROUND 4 MUSSEL DATA FOR THE MONITORING STATIONS 
ROUND 4 - INTERIM OFFSHORE MONITORING PROGRAM 
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Frequency of Minimum Maximum Mean Sample with Maximum 
Detection Concentration Concentration Concentration Concentration 

6/14 105 177 74.6 OU4-MU-M12-201B 
2/14 9.1 26.3 26.9 OU4-MU-M12-201 B 
3/14 24.1 29.5 16.5 OU4-MU-M09-1 01 B 
1/14 4.6 4.6 12.7 OU4-MU-M08-1 0 1 B 
1/14 5.4 5.4 3.0 OU4-MU-M09-1 0 1 B 
9/14 17.6 220 94.5 OU4-MU-M11-101B 
4/14 4.6 26.3 23.9 OU4-MU-M12-201 B 
5/14 15.4 56.1 18.4 OU4-MU-M08-1 01 B 
1/14 4.6 4.6 12.'7 OU4-MU-M08-1 0 1 B 
5/14 17.6 22.8 9.5 OU4-MU-M11-201 B 
1/14 15.1 15.1 3.7 OU4-MU-M09-1 0 1 B 

NG/G) 
20/32 2.7 9.7 4.4 OU4-MU-M12-101B 
20/32 3.8 17.1 5.3 OU4-MU-M01-301B 
32/32 4 25.4 9.4 OU4-MU-M01-301B 
32/32 2.7 15.9 5.0 OU4-MU-M01-301B 
32/32 3.2 9.4 5.0 OU4-MU-M02-301 B 
23/32 6.4 20.5 8.8 OU4-MU-M12-201B 
32/32 1.9 92 7.4 OU4-MU-M12-101B 
32/32 8.9 31.2 14.9 OU4-MU-M02-301 B 
32/32 16.6 152.7 34.6 OU4-MU-M12-101B 
32/32 6.1 70.2 16.2 OU4-MU-M12-101B 
21/32 5.8 50 12.5 OU4-MU-M02-101B 
32/32 9.9 57.4 23.0 OU4-MU-M02-101B 
32/32 13.8 43.4 24.1 OU4-MU-M02-101B 
32/32 4.2 24.8 9.6 OU4-MU-M02-101B 
32/32 4.6 28.3 9.4 OU4-MU-M12-101B 
32/32 6.8 28.5 13.3 OU4-MU-M01-301B 
32/32 2.5 12.9 4.3 OU4-MU-M08-1 0 1 B 
32/32 19.6 129.7 38.9 OU4-MU-M12-101B 
32/32 15.4 95.6 35.7 OU4-MU-MO 1-30 1 B 
20/32 10.4 29.9 13.4 OU4-MU-M12-101B 
32/32 17.5 96.3 38.5 OU4-MU-M12-101B 
32/32 0.4 17.5 7.9 OU4-MU-M02-301 B 
32/32 5.3 35.9 9.9 OU4-MU-M08-1 0 1 B-FD 
32/32 6.1 87.6 30.9 OU4-MU-M08-1 0 1 B-FD 
32/32 8.4 42 13.9 OU4-MU-MO 1-30 1 B 
32/32 15.5 119 33.9 OU4-MU-M08-101 B-FD 
15/32 0.1 0.4 3.8 OU4-MU-M10-101B 
32/32 5.2 34.3 9.8 OU4-MU-M08-101B 
32/32 9.7 103 25.0 OU4-MU-M08-1 0 1 B-FD 
32/32 11.1 44.7 17.5 OU4-MU-MO 1-30 1 B 
32/32 10.9 100.4 27.2 OU4-MU-M08-1 0 1 B-FO 
28/32 0.1 1.5 0.98 OU4-MU-M14-101B 

Standard Coefficient of 
Deviation Variation 

57.3 0.77 
7.4 0.27 
6.2 0.37 
2.9 0.23 
0.9 0.28 
70.5 0.75 
8.5 0.36 
8.2 0.45 
2.9 0.23 
9.2 0.97 
3.3 0.89 

2.1 0.47 
3.1 0.58 
5.3 0.57 
2.6 0.52 
1.7 0.34 
4.4 0.50 
15.8 2.1 
5.4 0.36 

24.8 0.72 
12.9 0.79 
9.8 0.79 
10.9 0.47 
8.0 0.33 
4.1 0.43 
5.1 0.54 
5.6 0.42 
2.0 0.47 

23.4 0.60 
19.6 0.55 
6.0 0.45 
18.6 0.48 
4.1 0.52 
5.3 0.53 
17.1 0.55 
6.3 0.46 

20.1 0.59 
3.5 0.93 
4.9 0.49 
15.6 0.62 
7.3 0.42 
14.5 0.53 
2.2 2.2 



Parameters 
C4·Naphthalenes 
C4·Phenanthrenes/anthracenes 
Ch_rysene 
Dibenzo( a.h )anthracene 
Dibenzothiophene 
Fluoranthene 
Fluorene 
Indeno(1.2,3·cd)pvrene 
Naphthalene 
Perylene 
Phenanthrene 
Pyrene 
PestlcldeslPCB's (NG/G) 
1,2,3.4· Tetrachlorobenzene 
1,2,4,5·Tetrachiorobenzene 
2,4'·DDD 
2.4'·DDE 
2,4'·DDT 
4,4'·DDD 
4,4'·DDE 
4,4'·DDT 
alpha·BHC 
Alpha·Chlordane 
beta·BHC 
Chlorpvrifos 
cis·Nonachlor 
delta·BHC 
Dieldrin 
Endosulfan II 
Endrin 
Qamma·BHC(Lindane) 
Gamma·Chlordane 
Heptachlor 
Heptachlor Epoxide 
Hexachlorobenzene 
Oxvchlordane 

TABLE 3·8a 

DESCRIPTIVE STATISTICS OF THE ROUND 4 MUSSEL DATA FOR THE MONITORING STATIONS 
ROUND 4 • INTERIM OFFSHORE MONITORING PROGRAM 
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Frequency of Minimum Maximum Mean Sample with Maximum 
Detection Concentration Concentration Concentration Concentration 

32/32 9.4 67.2 17.4 OU4·MU·M08·1 0 1 B·FD 
32/32 6.2 55.5 13.0 OU4·MU·M08·1 0 1 B-FD 
32/32 24.2 108 39.4 OU4·MU·M12·101B 
32/32 0.2 3.5 1.0 OU4·MU·M02·101B 
32/32 1.1 13.1 2.4 OU4·MU·M12·101B 
22/32 41.5 474 80.3 OU4·MU·M12·101B 
32/32 7.1 84 14.9 OU4·MU·M12·101B 
32/32 1.7 24.2 7.1 OU4·MU·M02·101B 
20/32 7.3 29.9 9.8 OU4·MU·M12·1 01 B 
32/32 5.6 19.2 9.5 OU4·MU·M02·101 B 
32/32 17.9 252 40.0 OU4·MU·M12·101 B 
21/32 24.9 289 54.2 OU4·MU·M12·101B 

32/32 0.18 19 3.6 OU4·MU·M13·101B·FD 
13/32 1.3 8 1.5 OU4·MU·M06·30 1 B 
32/32 0.84 22 2.8 OU4·MU·M08·1 0 1 B 
32/32 0.17 7.5 1.8 OU4·MU·M11·301B 
32/32 0.24 15 2.9 OU4·MU·M10·101B 
32/32 1.6 49 5.5 OU4·MU·M08·101B 
32/32 4.2 18 8.1 OU4·MU·M08·101B 
32/32 0.57 27 3.6 OU4·MU·M10·101B 
29/32 0.56 2.8 1.1 OU4·MU·M11·301B 
22/32 0.75 5.1 1.4 OU4·MU·M08·30 1 B 
18/32 0.76 3.5 1.1 OU4·MU·M11·201B 
19/32 0.85 4.3 1.2 OU4·MU·M04·1 0 1 B 
32/32 0.44 3 1.4 OU4·MU·M09·1 0 1 B 
26/32 0.12 2.2 0.6 OU4·MU·M11·301B 
32/32 0.64 3.4 1.0 OU4·MU·MO 1·20 1 B 
2/32 0.27 1.6 0.16 OU4·MU·M10·301B 
10/32 0.18 3.8 0.50 OU4·MU·M04·101B 
21/32 0.16 1.4 0.45 OU4·MU·M12·101B 
31/32 0.56 5.9 1.7 OU4·MU·M10·101B 
18/32 0.26 4.9 1.4 OU4·MU·M08·101B 
4/32 0.06 0.59 0.66 OU4·MU·M06·101B 

29/32 0.13 3.5 1.0 OU4·MU·M10·301B 
13/32 0.38 2.2 0,48 OU4·MU·M13·101B 

Standard Coefficient of 
Deviation Variation 

9.7 0.55 
7.1 0.54 
16.4 0.42 
0.6 0.60 
2.1 0.89 
79.9 0.99 
13.3 0.89 
4.1 0.58 
5.1 0.52 
3.3 0.35 

40.6 1.0 
52.6 0.97 

4.5 1.3 
1.4 0.9 
3.5 1.2 
1.6 0.9 
2.6 0.9 
7.8 1.4 
2.7 0.3 
4.6 1.3 

0.68 0.6 
1.3 0.9 

0.92 0.8 
1.0 0.9 

0.67 0.5 
0.59 0.9 
0.48 0.5 
0.26 1.6 
1.0 2.0 

0.35 0.8 
1.3 0.8 
1.7 1.2 

0.20 0.3 
0.93 0.9 
0.45 0.9 



Parameters 
PCB·l01 /90 
PCB·l05 
PCB·118 
PCB·126 
PCB·128 
PCB-138 /160 
PCB-149/123 
PCB-153/132 
PCB-156 
PCB-167 
PCB-169 
PCB-170/190 
PCB-18/17 
PCB·180 
PCB·187 
PCB·189 
PCB·195/208 
PCB·201/157/173 
PCB·209 
PCB·28 
PCB·44 
PCB·52 
PCB·66 
PCB·77 
PCB·8/5 
PCB·81 
Pentachloroanisole 
Pentachlorobenzene 
Trans·Nonachlor 
InorQanics IUG/G) 
Aluminum 
Arsenic 
Cadmium 
Chromium 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Silver 
Zinc 
Miscellaneous Parameter (% 

ILipids 

TABLE 3·8a 

DESCRIPTIVE STATISTICS OF THE ROUND 4 MUSSEL DATA FOR THE MONITORING STATIONS 
ROUND 4 • INTERIM OFFSHORE MONITORING PROGRAM 
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Frequency of Minimum Maximum Mean Sample with Maximum 
Detection Concentration Concentration Concentration Concentration 

32/32 4.8 54 11 .3 OU4·MU·Ml0·301B 
32/32 1.4 17 3.1 OU4·MU·Ml0·301B 
32132 3.2 34 6.8 OU4·MU·Ml0·301B 
27/32 0.01 0.39 0.07 OU4·MU·Ml 0·201 B 
32/32 0.74 6.9 1.9 OU4·MU·Ml0-301B 
27/32 7.6 53 13.0 OU4-MU-M03-101B 
32/32 2.5 43 8.4 OU4-MU-M03-101B 
32/32 8.9 87 19.3 OU4-MU-M03-1 0 1 B 
26/32 0.36 2.9 0.81 OU4-MU-M03-1 0 1 B 
31/32 0.24 2.9 0.86 OU4-MU-Ml0-301B 
19/32 0.01 0.24 0.39 OU4-MU-M03-201 B 
20/32 0.11 2.8 0.50 OU4-MU-M03-1 01 B 
31/32 0.25 5.9 1.9 OU4-MU-Ml0·301B 
27/32 2.8 21 6.4 OU4·MU·M03·101B 
32/32 3 31 6.6 OU4·MU·M03·101B 
5/32 0.14 0.58 0.40 OU4·MU·M08·1 01 B·FD 
5/32 0.13 0.73 0.09 OU4-MU·M07·101B 
16/32 0.47 2.3 0.81 OU4·MU-M12·201 B 
1/32 0.64 0.64 0.13 OU4·MU·M04·101B 

30/32 0.28 9.8 1.5 OU4·MU·M13·301 B 
27/32 0.21 6.5 1.5 OU4·MU·Ml0·301B 
26/32 1.9 34 4.7 OU4·MU·Ml0-301B 
21/32 0.3 3.3 0.66 OU4·MU·M1 3·301 B 
23/32 0.01 0.09 0.30 OU4·MU·M02·101B 
15/32 0.86 19 4.4 OU4·MU·M06-301 B 
24/32 0.01 0.04 0.32 OU4·MU·M06·30 1 B 
28/32 1.2 5.3 2.3 OU4·MU·M06·30 1 B 
32/32 0.15 2 0.86 OU4·MU·M04·1 01 B 
32/32 0.53 7.1 2.0 OU4·MU·M12·201B 

32132 30.1 445 262 OU4·MU·M08·30 1 B 
32/32 7.8 10.9 9.3 OU4·MU·Mll·301B 
32/32 0.69 2.0 1.3 OU4·MU·Ml0·301B 
24/32 2.5 6.0 3.6 OU4·MU·M05·101B 
32/32 5.6 64.6 23.1 OU4·MU·M07·101B 
32/32 312 971 516 OU4·MU·M08·30 1 B 
32/32 1.7 117.9 8.7 OU4·MU·M05·101 B 
32/32 9.7 21 .1 13.0 OU4·MU·Mll·301B 
32/32 0.14 1.2 0.2 OU4·MU·M05·101B 
16/32 1.7 4.9 1.7 OU4·MU·M07·101B 
14/32 0.06 0.26 1.8 OU4·MU·Ml0·301B 
32/32 61 .8 134 83.9 OU4·MU·M05·101B 

32/32 I 5.6 I 11 .2 I 8.3 I OU4-MU·M04·1 0 1 B 

Standard Coefficient of 
Deviation Variation 

9.1 0.8 
2.8 0.9 
5.3 0.8 

0.19 2.8 
1.3 0.7 
9.8 0.8 
7.0 0.8 
13.9 0.7 
0.49 0.6 
0.57 0.6 
0.50 1.3 
0.54 1.1 
1.5 0.8 
3.4 0.5 
5.2 0.8 
0.09 0.2 
0.15 1.6 
0.59 0.7 
0.09 0.7 
1.9 12 
1.4 1.0 
5.8 1.2 

0.61 0.9 
0.49 1.6 
4.3 1.0 

0.53 1.7 
1.1 0.5 

0.40 0.5 
1.1 0.6 

86.0 0 .3 
0.79 0.1 
0.51 0.4 
1.4 0.4 

55.3 2.4 
137.8 0.3 
20.8 2.4 
2.6 0.2 

0.18 0.7 
1.0 0.6 
9.6 5.5 
13.5 0.2 

I 1.3 0.2 



TABLE 3-8a 

DESCRIPTIVE STATISTICS OF THE ROUND 4 MUSSEL DATA FOR THE MONITORING STATIONS 
ROUND 4 - INTERIM OFFSHORE MONITORING PROGRAM 

Parameters 

Notes: 

Frequency of 
Detection 

- All results are presented in dry weight 

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

Minimum 
Concentration 

PAGE4 OF 4 

Maximum 
Concentration 

Sample with Maximum 
Concentration 

- The mean, standard deviation, and coefficient of variation were calculated using 1/2 the detection limit for non-detects and the average of duplicate samples. 
- The sample and duplicate were counted as two separate samples when determining the minimum and maximum detected concentrations. 

but were only counted as one sample when determining the frequency of detection. 
- Source data located in the Round 4 Data Package (TtNUS. September 2001) 
-This table includes the following monitoring station samples: 

- OU4-MU-MOI-2016 and 3016 Field duplicates: 
- OU4-MU-M02-1016. 2016 and 3016 OU4-MU-M03-2016-FD 
- OU4-MU-M03-1016 and 2016 OU4-MU-M08-1016-FD 
- OU4-MU-M04-101B OU4-MU-M09-201B-FD 
- OU4-MU-M05-1016 and 3016 OU4-MU-Ml0-l018-FO 
- OU4-MU-M06-1016. 2018 and 3016 OU4-MU-MI3-1018-FD 
- OU4-MU-M07-101B and 3016 
- OU4-MU-M08-1018. 2016 and 3016 
- OU4-MU-M09-101B and 2016 
- OU4-MU-Ml0-l01B. 2016 and 3016 
- OU4-MU-Mll-l016. 2016 and 3016 
- OU4-MU-MI2-1016 and 2018 
- OU4-MU-MI3-1016 and 3016 
- OU4-MU-MI4-1016 and 2018 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 



Parameters 
Dioxins (PG/G) 
1,2,3.4,6,7,B,9-0CDF 
1,2,3.4,6,7,B-HPCDD 
1,2,3.4,6,7,B-HPCDF 
TOTAL FURANS 
TOTAL HPCDD 
TOTAL HPCDF 
TOTAL HXCDD 

TABLE 3-8b 

DESCRIPTIVE STATISTICS OF THE ROUND 4 MUSSEL DATA FOR THE REFERENCE STATIONS 
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Frequency of Minimum Maximum Mean 
Detection Concentration Concentration Concentration Sample with Maximum Concentration 

1/B 13.B 13.B 22.1 OU4-MU-R01-301B 
2/B 24.B 31 .7 16.0 OU4-MU-R03-401 B 
2/B . 4.5 7.7 10.4 OU4-MU-R04-301 B 
1/B 3.1 3.1 13.0 OU4-MU-R03-301 B 
3/B 24.B 35.0 1B.7 OU4-MU-R01-301B 
2/B 4.5 7.7 10.4 OU4-MU-R04-301 B 
1/B 11.9 11.9 11 .7 OU4-MU-R03-401 B 

Polyaromatic Hydrocarbons (NG/G) 
1,1-Biphenyl BIB 4.3 B.4 5.9 OU4-MU-R02-401 B 
1-Methyinaphthalene BIB 5.7 9.2 7.7 OU4-MU-R03-401 B 
1-Methylphenanthrene BIB 4.6 7.3 6.2 OU4-MU-R02-40 1 B 
2,3,5-Trimethylnaphthalene BIB 5.1 B.O 6.3 OU4-MU-R03-401 B 
2,6-Dimethylnaphthalene BIB 4.0 7.4 5.3 OU4-MU-R03-401 B 
2-Methylnaphthalene BIB 9.5 15.1 12.7 OU4-MU-R04-301 B 
Acenaphthene BIB 2.4 4.6 3.7 OU4-MU-R01-401 B, OU4-MU-R02-301 B 
Acenaphthyiene B/B. 7.1 1B.0 13.0 OU4-MU-R01-401 B 
Anthracene BIB 13.7 3B.1 27.9 OU4-MU-R01-401 B 
Benzo( a)anthracene BIB 7.4 17.B 11.7 OU4-MU-R02-401 B 
Benzo a )pyrene BIB 7.B 1B.4 11 .7 OU4-MU-R02-401 B 
Benzo b )fluoranthene BIB B.5 21 .B 15.0 OU4-MU-R02-401 B 
Benzo e)pyrene BIB 10.1 26.6 1B.6 OU4-MU-R01-401 B 
Benzo :g,h,i)perylene BIB 3.0 10.3 6.5 OU4-MU"R02-401 B 
Benzo k )fluoranthene BIB 4.0 12.0 8.1 OU4-MU-R02-401 B 
C 1-Chrysenes BIB 4.9 13.6 9.3 OU4-MU-R01 -301B 
C 1-Dibenzothiophenes 8/B 2.6 4.9 3.6 OU4-MU-R01-401B 
C 1-Fluoranthenes/pyrenes BIB 15.6 41.0 29.B OU4-MU-R01-301B 
C1-Fluorenes BIB 24.4 55.2 39.0 OU4-MU-R02-401 B 
C 1-Naphthalenes BIB 15.B 23.B 20.4 OU4-MU-R04-301 B 
C 1-Phenanthrenes/anthracenes BIB 15.7 42.0 29.2 OU4-MU-R01-401 B 
C2-Chrysenes BIB 2.5 9.2 5.9 OU4-MU-R01-401 B 
C2-Dibenzothiophenes BIB 5.5 11.2 9.1 OU4-MU-R01-401 B 
C2-Fluorenes BIB 27.4 45.0 3B.2 OU4-MU-R04-401 B 
C2-Naphthalenes BIB 14.6 25.6 18.3 OU4-MU-R03-401 B 
C2-Phenanthrenes/anthracenes BIB 15.6 29.7 25.1 OU4-MU-R03-401 B 

Standard Coefficient of 
Deviation Variation 

5.0 0.23 
B.O 0.50 
3.4 0.32 
10.2 0.7B 
10.3 0.55 
3.4 0.32 
1.9 0.16 

1.5 0.26 
1.4 0.1B 
1.1 0.17 

0.91 0.14 
1.1 0.21 
2.1 0.17 

0.84 0.23 
4.0 0.31 
B.9 0.32 
3.6 0.31 
3.6 0.31 
5.1 0.34 
5.9 0.32 
2.5 0.39 
3.0 0.37 
3.2 0.35 

0.64 0.1B 
9.0 0.30 
9.9 0.25 
3.4 0.17 
7.9 0.27 
2.6 0.45 
1.9 0.21 
7.7 0.20 
3.3 0.1B 
4.4 0.1B 



Parameters 

C3-Chrysenes 

C3-0ibenzothiophenes 
C3-Fluorenes 
C3-Naphthalenes 
C3-Phenanthrenes/anthracenes 

C4-Chrysenes 

C4-Naphthalenes 
C4-Phenanthrenes/anthracenes 
Chrysene 
Oibenzo( a,h )anthracene 
Oibenzothiophene 
Fluoranthene 
Fluorene 
Indeno( 1 ,2,3-cd)pyrene 
Naphthalene 
Perylene 
Phenanthrene 
Pyrene 
Pesticides/PCB's (NG/G) 
1,2,3,4-Tetrachlorobenzene 
2,4'-000 
2,4'-00E 
2,4'-00T 
4,4'-000 
4,4'-00E 
4,4'-00T 
alpha-BHC 
Alpha-Chlordane 
beta-BHC 
Chlorpyrifos 
cis-Nonachlor 
delta-BHC 

TABLE 3-8b 
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Frequency of Minimum Maximum Mean 
Detection Concentration Concentration Concentration Sample with Maximum Concentration 

4/8 0.10 0.10 3.4 
OU4-MU-R01 -401 B, OU4-MU-R02-401 B, 
OU4-MU-R03-301 B, OU4-MU-R04-301 B 

8/8 4.5 10.8 8.4 OU4-MU-R02-30 1 B 
8/8 8.9 35.5 22.8 OU4-MU-R04-301 B 
8/8 19.1 29.9 22.7 OU4-MU-R03-401 B 
8/8 12.0 28.3 22.1 OU4-MU"R01-401 B 

7/8 0.10 0.20 0.89 
OU4-MU-R01-301 B, OU4-MU-R01-401 B, 

OU4-MU-R02-401 B 
8/8 18.5 22.5 20.7 OU4-MU-R04-301 B 
8/8 5.5 16.5 11 .2 OU4-MU-R01-401 B 
8/8 18.3 37.5 29.1 OU4-MU-R02-401 B 
8/8 0.30 0.90 0.58 OU4-MU-R02-40 1 B 
8/8 1.1 2.0 1.7 OU4-MU-R01-401B 
8/8 36.9 91 .6 68.4 OU4-MU-R02-401B 
8/8 8.8 15.0 11.4 OU4-MU-R02-401 B 
8/8 2.6 6.7 4.1 OU4-MU-R02-401 B 
8/8 12.3 23.7 17.2 OU4-MU-R02-401 B 
8/8 5.0 10.5 7.7 OU4-MU-R01-301 B 
8/8 15.9 35.5 26.2 OU4-MU-R02-401 B 
8/8 22.2 65.1 46.6 OU4-MU-R02-401 B 

8/8 8.8 27.0 17.7 OU4-MU-R02-401 B, OU4-MU-R04-301 B 
8f8 0.92 1.9 1.3 OU4-MU-R01-401B 
8f8 0.29 1.4 0.93 OU4-MU-R01-401B 
8f8 1.1 1.7 1.3 OU4-MU-R02-401 B, OU4-MU-R04-301 B 
8/8 2.1 3.2 2.6 OU4-MU-R01-401B 
8/8 5.3 9.5 6.8 OU4-MU-R01-401B 
8/8 0.39 1.4 1.0 OU4-MU-R01-401 B 
8/8 0.75 1.2 0.90 OU4-MU-R03-301 B 
8/8 1.3 2.4 1.8 OU4-MU-R04-401 B 
1/8 1.8 1.8 0.50 OU4-MU-R01-401B 
8/8 1.4 3.4 2.2 OU4-MU-R03-301B 
8/8 0.77 1.8 1.4 OU4-MU-R01-401 B 
2/8 0.16- 0.21 0.13 OU4-MU-R04-301 B 

Standard Coefficient of 
Deviation Variation 

3.5 1.04 

2.3 0.28 
7.9 0.35 
3.9 0.17 
4.9 0.22 

2.1 2.38 

1.4 0.07 
3.6 0.33 
6.9 0.24 

0.23 0.39 
0.31 0.18 
19.1 0.28 
2.1 0.18 
1.6 0.39 
3.9 0.22 
1.8 0.23 
6.3 0.24 
16.1 0.35 

6.8 0.38 
0.32 0.24 
0.37 0.40 
0.26 0.19 
0.35 0.13 
1.4 0.20 

0.28 0.28 
0.18 0.20 
0.33 0.18 
0.53 106 
0.74 0.34 
0.33 0.24 
0.04 0.32 



Parameters 
Dieldrin 
Endrin 
gamma-BHC (Lindane) 
Gamma-Chlordane 
Heptachlor Epoxide 
Hexachlorobenzene 
Oxychlordane 
PCB-101/90 
PCB-105 
PCB-118 , 
PCB-128 
PCB138/160 
PCB-149/123 
PCB-153/132 
PCB-156 
PCB-167 
PCB-169 
PCB-170/190 
PCB-18/17 
PCB-187 
PCB-28 
PCB-52 
PCB-66 
PCB-81 
Pentachloroanisole 
Pentachlorobenzene 
Trans-Nonachlor 
Inorganics (UG/G) 
Aluminum 
Arsenic 
Cadmium 
Chromium 
CORper 
Iron 
Lead 
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. Frequency of Minimum Maximum Mean 
Detection Concentration Concentration Concentration Sample with Maximum Concentration 

8/8 0.38 1.7 1.1 OU4-MU-R01-301 B 
3/8 0.15 0.28 0.16 OU4-MU-R01-401B 
8/8 0.69 1.5 1.2 OU4-MU-R03-401 B 
8/8 0.81 1.4 1.0 OU4-MU-R01-401 B 
2/8 0.09 0.18 0.57 OU4-MU-R02-301 B 
6/8 0.17 0.53 0.30 OU4-MU-R03-301 B 
2/8 0.42 0.48 0.27 OU4-MU-R01-301 B 
8/8 5.2 9.3 6.9 OU4-MU-R01-401 B 
8/8 1.5 2.7 1.9 OU4-MU-R03-401B 
8/8 3.3 6.6 4.9 OU4-MU-R01-401 B 
8/8 0.55 1.7 1.2 OU4-MU-R01-401 B 
1/8 9.1 9.1 4.8 OU4-MU-R01-301 B 
8/8 4.3 6.5 5.5 OU4-MU-R01 -401B 
8/8 9.0 17.0 13.4 OU4-MU-R01-401B 
8/8 0.70 1.3 1.0 OU4-MU-R01 -301B 
7/8 0.29 0.86 0.57 OU4-MU-R01-401 B 
1/8 0.02 0.02 0.37 OU4-MU-R04-301 B 
8/8 0.19 1.8 0.89 OU4-MU-R03-301 B 
8/8 0.33 2.3 1.4 OU4-MU-R04-301 B 
8/8 3.0 5.3 4.0 OU4-MU-R01-401 B 
8/8 0.39 3.2 1.9 OU4-MU-R02-301 B 
8/8 3.9 7.2 5.4 OU4-MU-R03-401 B 
8/8 0.26 0.91 0.61 OU4-MU-R03-401 B 
4/8 0.01 0.06 0.62 OU4-MU-R04-401 B 
8/8 1.9 3.3 2.5 OU4-MU-R04-401 B 
8/8 0.56 1.5 1.0 OU4-MU-R03-401 B 
8/8 1.3 3.0 1.6 OU4-MU-R01 ~401 B 

8/8 203 452 304 OU4-MU-R04-301 B 
8/8 7.8 10.6 9.6 OU4-MU-R02-401 B 
8/8 0.93 1.1 1.0 OU4-MU-R04-301 B 
8/8 3.1 11.6 4.8 OU4-MU-R04-301 B 
8/8 5.8 27.5 10.3 OU4-MU-R04-301B 
8/8 365 774 596 OU4-MU-R04-401 B 
8/8 1.9 4.3 2.7 OU4-MU-R02-401 B 

Standard Coefficient of 
Deviation Variation 

0.41 0.38 
0.06 0.35 
0.27 0.23 
0.18 0.17 
0.27 0.48 
0.16 0.52 
0.11 0.42 
1.1 0.17 

0.39 0.20 
1.0 0.21 

0.35 0.30 
1.9 0.40 

0.67 0.12 
2.4 0.18 

0.21 0.22 
0.19 0.34 
0.58 1.58 
0.70 0.79 
0.66 0.46 
0.69 0.18 
1.1 0.58 
1.1 0.20 

0.25 0.41 
0.64 1.03 
0.44 0.18 
0.31 0.32 
0.58 0.35 

77.1 0.25 
0.82 0.09 
0.07 0.07 
2.8 0.57 
8.3 0.81 

135.9 0.23 
0.79 0.29 



Parameters 
Manganese 
Mercury 
Nickel 

Silver 

Zinc 
Miscellaneous Parmeter (%) 
Lipids 

Notes: 
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Frequency of Minimum Maximum Mean 
Detection Concentration Concentration Concentration Sample with Maximum Concentration 

8/8 11.1 15.1 12.7 OU4-MU-R01-301 B 
8/8 0.18 0.27 0.22 OU4-MU-R04-301 B 
3/8 1.7 3.3 1.4 OU4-MU-R04-301 B 

OU4-MU-R01-301 B, OU4-MU-R01-401B, 
6/8 0.06 0.07 0.06 OU4-MU-R02-301 B, OU4-MU-R03-301 B, 

OU4-MU-R03-401 B 
8/8 69.7 90.1 77.0 OU4-MU-R04-301B 

8/8 5.4 9.9 8.0 OU4-MU-R01-401B 

- All results are presented in dry weight 

Standard Coefficient of 
Deviation Variation 

1.3 0.10 
0.036 0.16 
0.87 0.64 

0.02 0.33 

6.9 0.09 

1.4 0.17 

- The mean, standard deviation, and coefficient of variation were calculated using 1/2 the detection limit for non-detects and the average of duplicate samples. 
- The sample and duplicate were counted as two separate samples when determining the minimum and maximum detected concentrations, 

but were only counted as one sample when determining the frequency of detection. 
- This table includes the following reference station samples: 

- OU4-MU-(R01 through R04)-(301B and 401B) 
- Source data located in the Round 4 Data Package (TtNUS, September 2001) 
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Frequency Minimum Maximum Mean Standard 
Parameters of Detection Concentration Concentration Concentration Sample with Maximum Concentration Deviation 
Dioxins (PG/G) 
1.2.3.4.6.7.B.9-0CDF 1/6 19.2 19.2 16.B OU4-LJ-M09-1 01 B 2.2 
2.3. 7.B-TCDF 1/6 2.6 2.6 1.B OU4-LJ-M09-101B 0.44 
TOTAL HPCDD 1/6 6.1 6.1 7.B OU4-LJ-M07 -101 B 1.3 
TOTAL HXCDF 1/6 7.8 7.8 B.1 OU4-LJ-M09-1 01 B 0.95 
TOTAL TCDF 1/6 2.6 2.6 1.8 OU4-LJ-M09-101B 0.44 
Polyaromatic Hydrocarbons (NG/G) 
1.1-Biphenyl 14/14 3.8 9.B 6.3 OU4-LJ-M01-1 01 B 1.3 
1-Methylnaphthalene 14/14 3 7.4 4.2 OU4-LJ-M09-101B 1.2 
1-Methylphenanthrene 14/14 0.7 4.2 1.B OU4-LJ-M01-101B 1.1 
2.3.5-Trimethylnaphthalene 14/14 0.9 2 1.2 OU4-LJ-M01-101B 0.26 
2.6-Dimethylnaphthalene 14/14 1.1 2.2 1.4 OU4-LJ-M01-101B 0.25 
2-Methylnaphthalene 14/14 4 9.5 5.4 OU4-LJ-M09-1 01 B 1.4 
Acenaphthene 14/14 1.2 2.9 1.B OU4-LJ-M09-1 01 B 0.47 
Acenaphthylene ' · 14/14 0.2 1.6 0.26 OU4-LJ-M01-1 01 B-FD 0.21 
Anthracene 14/14 1.3 9.2 3.1 OU4-LJ-M10-101B 2.2 
Benzo(a)anthracene 14/1 4 2.1 2B B.3 OU4-LJ-M13-101B 7.1 
Benzo a)pyrene 14114 3.7 41 .6 16.1 OU4-LJ-M01-1 01 B 13.1 
Benzo b )fluoranthene 14/14 4.4 36 13.2 OU4-LJ-M13-101B 9.0 
Benzo e)pyrene 14/14 3.4 17.2 8.4 OU4-LJ-M01-101B 4.3 
Benzo :9. h.i)perylene .14/14 3.9 17.1 7.7 OU4-LJ-M01-101B 3.5 
Benzo(k)fluoranthene 14/14 2.1 14.2 5.1 OU4-LJ-M13-101B 3.6 
C 1-Chrysenes 14/14 1.2 11.4 4.6 OU4-LJ-M13-101B 3.2 
C 1-Dibenzothiophenes 14/14 0.6 2.6 1.1 OU4-LJ-MOB-1 01 B-FD 0.50 
C 1-Fluoranthenes/pyrenes 14/14 3.1 26.6 10.6 OU4-LJ-M01-101B 7.4 
C 1-Fluorenes 14/14 2.4 B.2 5.4 OU4-LJ-M01-101B 1.3 
C1-Naphthalenes 14/14 7.2 16.B 9.6 OU4-LJ-M09-101B 2.6 
C 1-Phenanthrenes/anthracenes 14/14 3.5 14.6 6.6 OU4-LJ-M13-1 01 B 3.5 
C2-Chrysenes 14/14 0.1 5.4 2.4 OU4-LJ-MOB-101 B-FD 1.4 
C2-Dibenzothiophenes 11 /14 0.1 2.3 1.0 OU4-LJ-MOB-101B-FD 1.4 
C2-Fluorenes 14/14 2.2 7 4.1 OU4-LJ-M01-101B 1.4 
C2-Naphthalenes 14/14 3.5 7.8 4.7 OU4-LJ-M01-101B 1.1 
C2-Phenanthrenes/anthracenes 14/14 2.1 14.3 4.9 OU4-LJ-M13-101B 3.3 

OU4-LJ-M01-101B. OU4-LJ-M03-101B. 

C3-Chrysenes 7/14 0.1 0.1 4.3 
OU4~LJ-M05-101B. OU4-LJ-MOB-101B. 

4.4 
OU4-LJ-M09-1 01 B. OU4-LJ-M12-1 01 B. 

OU4-LJ-M14-101B 

Coefficient of I Variation 

0.13 
0.24 
0.16 
0.12 
0.24 

0.20 
0.28 
0.66 
0.21 
0.1B 
0.26 
0.26 
0.B1 
0.70 
0.B6 
0.81 
0.68 
0.52 
0.45 
0.69 
0.69 
0.46 
0.70 
0.25 
0.27 
0.54 
0.59 
1.4 

0.33 
0.22 
0.67 

1.0 
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Frequency Minimum Maximum Mean Standard 
Parameters of Detection Concentration Concentration Concentration Sample with Maximum Concentration Deviation 
C3-Dibenzothiophenes 9/14 0.1 0.9 1.4 OU4-LJ-M08-101B,OU4-LJ-M08-101B-FD 1.7 
C3-Fluorenes 13/14 0.1 13.3 2.9 OU4-LJ-M01-1 01 B-FD 4.1 
C3-Naphthalenes 14/14 1.9 3.9 2.8 OU4-LJ-M01 -101B, OU4-LJ-M08-101B-FD 0.60 
C3-Phenanthr'enes/anthracenes 14/14 0.1 8.4 2.1 OU4-LJ-M13-1 01 B 2.2 
C4-Chrysenes 5/14 0.1 18.2 7.0 OU4-LJ-M01-101B-FD 5.2 
C4-Naphthalenes 14/14 0.1 6.4 1.3 OU4-LJ-M01-1 01 B-FO 1.7 
C4-Phenanthrenes/anthracenes 13/14 0.1 3.9 1.2 OU4-LJ-M01-101B 2.2 
Chrysene 14/14 3.8 37.3 12.9 OU4-LJ-M13-1 01 B 8.9 
Dibenzo(a,h)anthracene - 14/14 0.1 1.3 0.59 OU4-LJ-M01-101B 0.32 
Dibenzothiophene 14/14 0.5 1.6 0.80 OU4-LJ-M10-101B 0.34 
Fluoranthene 14/14 6.9 70.5 22.9 OU4-LJ-M13-101B 18.5 
Fluorene 14/14 2.9 6.4 3.9 OU4-LJ-M01-101B 0.97 
Indeno(1,2,3-cd)pvrene 14/14 3.1 20.7 8.5 OU4-LJ-M01-1 01 B-FD 5.3 
Naphthalene 14/14 6.3 15.8 8.4 OU4-LJ-M09-101B 2.5 
Perylene 14/14 2.3 10.2 5.5 OU4-LJ-M13-101B 2.4 
Phenanthrene 14/14 5..4 21 .3 10.6 OU4-LJ-M1 0-1 01 B 5.5 
Pyrene 14/14 4.9 39.6 16.4 OU4-LJ-M13-101B 11.8 
Pesticides/PCB's (NG/G) 
1,2,3,4-Tetrachlorobenzene 14/14 5 75 19.5 OU4-LJ-M01-101 B-FD 14.4 
1,2.4,5-Tetrachlorobenzene 6/14 0.1 0.56 0.37 OU4-LJ-M08-101B 0.12 
4,4'-DDD 1/14 0.76 0.76 0.28 OU4-LJ-M03-101B 0.14 
4,4'-DDE 14/14 0.88 7.2 2.4 OU4-LJ-M08-1 01 B 1.6 
Alpha-Chlordane 2/14 0.1 0.11 0.06 OU4-LJ-M11-101B 0.020 
Chiorpyrifos 14/14 1 1.7 1.4 OU4-LJ-M08-101B 0.20 
Dieldrin 14/14 0.87 2.6 1.6 OU4-LJ-M01-1 01 B, OU4-LJ-M01 -1 01 B-FD 0.52 
Endosulfan " 1/14 0.28 0.28 0.15 OU4-LJ-M12-1 01 B 0.04 
gamma-BHC (Lindane) 14/14 0.76 2 1.2 OU4-LJ-M14-101B 0.39 
Oxychlordane 10/14 0.36 2.6 0.67 OU4-LJ-M09-101B 0.62 
PCB-101/90 4/14 0.23 2.8 0.51 OU4-LJ-M12-101B 0.66 
PCB-105 14/14 0.19 3 0.74 OU4-LJ-M12-101B 0.67 
PCB-118 14/14 0.76 9.6 2.4 OU4-LJ-M12-101B 2.2 
PCB-126 7/14 0.01 0.02 0.75 OU4-LJ-M05-1 01 B 0.78 
PCB-128 10/14 0.32 1.8 0.47 OU4-LJ-M12-101B 0.39 
Pcb138 /160 14/14 1 8 2.7 OU4-LJ-M12-101B 1.7 
PCB-149/123 4/14 0.04 0.74 0.45 OU4-LJ-M12-101B 0.20 
PCB-153/132 14/14 1.7 7.9 3.9 OU4-LJ-M12-101B 1.7 
PCB-156 2/14 0.53 1.7 0.61 OU4-LJ-M12-1 01 B 0.32 
PCB-167 1/14 0.36 0.36 0.51 OU4-LJ-M12-101B 0.07 
PCB-169 9/14 0.01 0.07 0.58 OU4-LJ-M02-1 01 B 0.77 
PCB-170/190 10/14 0.16 0.77 0.52 OU4-LJ-M12-101B 0.23 
PCB-18/17 2/14 0.15 0.23 0.48 OU4-LJ-M02-1 01 B 0.13 
PCB-180 14/14 0.47 2.8 1.2 OU4-LJ-M01-101B 0.60 
PCB-187 14/14 0.36 1.9 1.1 OU4-LJ-M09-101B 0.50 

Coefficient of 
Variation 

1.2 
1.4 

0.21 
1.0 

0.74 
1.3 
1.9 

0.69 
0.55 
0.42 
0.81 
0.25 
0.63 ' 
0.30 
0.43 
0.52 
0.72 

0.74 
0.34 
0.51 
0.68 
0.34 
0.14 
0.33 
0.27 
0.33 
0.93 
1.3 

0.90 
0.91 
1.0 

0.83 
0.65 
0.44 
0.44 
0.52 
0.13 
1.3 

0.45 
0.28 
0.49 
0.45 
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Frequency Minimum Maximum Mean Standard 
Parameters of Detection Concentration Concentration Concentration Sample with Maximum Concentration Deviation 
PCB·28 1/14 0.11 0.19 0.39 OU4-LJ·M01·1 01 B·FD 0.08 
PCB·44 12/14 0.13 0.64 0.35 OU4·LJ·M03·1 01 B 0.23 
PCB· 52 1/14 0.8 0.8 0.55 OU4·LJ·M12·101 B 0.09 
PCB·66 4/14 0.31 1 0.31 OU4·LJ·M12·101B 0.23 
PCB·77 5/14 0.01 0.02 1.0 OU4·LJ·M13·101B.OU4·LJ·M14·101B 0.77 

PCB·81 3/14 0.01 0.01 1.3 
OU4·LJ·M07·101B, OU4·LJ·M13·101B, 

0.69 
OU4·LJ·M14·101B 

Pentachloroanisole 14/14 0.13 0.31 0.23 OU4·LJ·M01·1 01 B 0.04 
Pentachlorobenzene 5/14 0.02 0.39 0.21 OU4·LJ·M01·101B 0.11 
Trans·Nonachlor 1/14 0.15 0.15 0.14 OU4·LJ·M14·101B 0.01 
Inorganlcs HUG/G) 
Arsenic 14/14 15.0 33.8 20.4 OU4·LJ·M13·101B 4.3 
Cadmium 2/14 0.06 0.14 0.028 OU4·LJ·M01·1 01 B·FD 0.018 
Chromium 1/14 5.2 5.2 1.0 OU4·LJ·M04·1 01 B 1.2 
Copper 14/14 19.6 46.2 31.4 OU4·LJ·M01 ·101 B·FD 8.1 
Iron 11/14 6 27.3 10.7 OU4·LJ·M04·1 01 B 6.3 
Lead 13/14 0.07 0.58 0.21 OU4·LJ·M13·1 01 B 0.17 
Manganese 14/14 1.9 13.6 5.7 OU4·LJ·M11·101B 3.8 
Mercury 14/14 0.38 0.78 0.57 OU4·LJ·M12·101B 0.11 
Silver 14/14 0.51 1.2 0.86 OU4·LJ·M14·101B 0.19 
Zinc 14/14 77.1 123 101 OU4·LJ·M13·101B 13.2 
Miscellaneous Parameter (%) 

'Lipids 14/14 , 2.2 3.8 , 3.1 OU4·LJ·M06·101B , 0.42 

Notes: 
All results presented in dry weight 

, 

• The mean, standard deviation, and coefficient of variation were calculated using 1/2 the detection limit for non·detects and the average of duplicate samples. 
• The sample and duplicate were counted as two separate samples when determining the minimum and maximum detected concentrations, 

but were only counted as one sample when determining the frequency of detection. 
• This table includes the following monitoring station samples: 

• OU4·LJ·(M01 through M14)·101B 
·OU4·LJ·M01·101B·FD 
·OU4·LJ·M08·101B·FD 

. Source data located in the Round 4 Data Package (TtNUS, September 2001) 

Coefficient of 
Variation 

0.20 
0.66 
0.16 
0.75 
0.77 

0.55 

0.17 
0.55 
0.10 

0.21 
0.64 
1.23 
0.26 
0.59 
0.81 
0.67 
0.19 
0.22 
0.13 

0.13 , 
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Frequency of Minimum Maximum Mean Sample with Maximum 

Parameters Detection Concentration Concentration Concentration Concentration 
Dioxins (PG/G) 
2,3,7,8·TCDF 1/3 3.5 3.5 2.2 OU4·LJ·R01·1 01 B 
TOTAL HXCDD 1/3 30 30 15.3 OU4-LJ-R01-1 01 B 
TOTAL TCDF 1/3 3.5 3.5 2.2 OU4-LJ-R01-1 01 B 
Polyaromatic Hydrocarbons (NG/G) 
1,1·Biphenyl 3/3 4 5.3 4.8 OU4-LJ-R03-1 01 B 
1-Methylnaphthalene 3/3 2.9 4.3 3.7 OU4-LJ-R02-1 01 B 
1-Methylphenanthrene 3/3 1.2 20.2 7.8 OU4-LJ-R02-1 01 B 
2,3,5-Trimethylnaphthalene 3/3 1 3 1.8 OU4-LJ-R02-1 01 B 
2,6-Dimethy1nar:>hthalene 3/3 1.3 1.5 1.4 OU4-LJ-R01-1 01 B 
2-Methylnaphthalene 3/3 4.2 5.7 4.9 OU4-LJ-R02-1 01 B 
Acenaphthene 3/3 1.2 2.2 1.7 OU4-LJ-R02-1 01 B 
Acenaphthylene 3/3 0.2 0.3 0.27 OU4-LJ-R02-1 01 B, OU4-LJ-R03-1 01 B 
Anthracene 3/3 1.6 4.1 2.6 OU4-LJ-R02-1 01 B 
Benzo( a )anthracene 3/3 3.7 20 10.2 OU4-LJ-R02-1 01 B 
Benzo(a)pyrene 3/3 9.3 18.1 13.6 OU4-LJ-R02-1 01 B 
Benzo(b )fluoranthene 3/3 6.8 26.2 14.9 OU4-LJ-R02-1 01 B 
Benzo( e )pyrene 3/3 5.2 13.7 8.9 OU4-LJ-R02-1 01 B 
Benzo( Q, h, i )perylene 3/3 4 6.1 5.0 OU4-LJ-R03-1 01 B 
Benzo( k)fl uoranthene 3/3 2.5 12.9 6.7 OU4-LJ-R02-1 01 B 
C1-Chrysenes 3/3 2.7 12.7 6.4 OU4-LJ-R02-1 01 B 
C1-Dibenzothiophenes 3/3 1 7.7 3.3 OU4-LJ-R02-1 01 B 
C1-Fluoranthenes/pyrenes 3/3 7 62.9 26.4 OU4-LJ-R02-1 01 B 
C1-Fluorenes 3/3 4.9 15.5 8.7 OU4-LJ-R02-101B 
C1-Naphthalenes 3/3 7.1 9.9 8.6 OU4-LJ-R02-1 01 B 
C1-Phenanthrenes/anthracenes 3/3 5.8 81.2 31.2 OU4-LJ-R02-101B 
C2-Chrysenes 3/3 1.6 4.1 2.6 OU4-LJ-R02-101B 
C2-Dibenzothiophenes 3/3 0.1 0.7 0.33 OU4-LJ-R02-1 01 B 
C2-Fluorenes 3/3 4.4 10.5 6.7 OU4-LJ-R02-1 01 B 
C2-Naphthalenes 3/3 3.9 6.7 5.0 OU4-LJ-R02-1 01 B 
C2-Phenanthrenes/anthracenes 3/3 4.6 27.5 12.5 OU4-LJ-R02-101B 
C3-Chrysenes 2/3 0.1 0.1 3.4 OU4-LJ-R02-1 01 B, OU4-LJ-R03-1 01 B 
C3-Dibenzothiophenes 2/3 0.1 0.6 1.4 OU4-LJ-R02-1 01 B 
C3-Fluorenes 3/3 0.1 1.5 0.60 OU4-LJ-R02-1 01 B 
C3-Naphthalenes 3/3 2.3 8.8 5.1 OU4-LJ-R02-1 01 B 
C3-Phenanthrenes/anthracenes 3/3 2 7.3 3.9 OU4-LJ-R02-101B 
C4-Chrysenes 2/3 Q.1 0.1 2.8 OU4-LJ-R01-1 01 B, OU4-LJ-R03-1 01 B 

Standard Coefficient of 
Deviation Variation 

1.1 0.50 
12.8 0.83 
1.1 0.50 

0.70 0.15 
0.72 0.19 
10.7 1.4 
1.1 0.61 

0.10 0.07 
0.75 0.15 
0.50 0.30 
0.06 0.22 
1.3 0.51 
8.6 0.84 
4.4 0.32 
10.1 0.67 
4.4 0.49 
1.1 0.21 
5.5 0.82 
5.5 0.85 
3.8 1.2 

31.6 1.2 
5.9 0.68 
1.4 0.16 

43.3 1.4 
1.3 0.51 

0.32 0.96 
3.3 0.49 
1.5 0.29 

13.0 1.0 
5.7 1.7 
1.9 1.3 

0.78 1.3 
3.4 0.66 
3.0 0.76 
4.6 1.7 
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C4-Naphthalenes 
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Frequency of Minimum Maximum Mean Sample with Maximum 
Detection COncentration Concentration Concentration Concentration 

3/3 0.2 1 0.67 OU4-LJ-R03-1 01 B 
C4-Phenanthrenes/anthracenes 3/3 0.1 2.1 0.90 OU4-LJ-R02-1 01 B 
Chrysene 3/3 8.5 62 27.3 OU4-LJ-R02-1 01 B 

Dibenzo( a, h)anthracene 3/3 0.3 0.3 0.30 
OU4-LJ-R01-l 01 B, OU4-LJ-R02-1 01 B, 

OU4-LJ-R03-1 01 B 
Dibenzothiophene 3/3 0.5 6.3 2.5 OU4-LJ-R02-1 01 B 
Fluoranthene 3/3 15 353 129.0 OU4-LJ-R02-101B 
Fluorene 3/3 2.8 9.2 5.1 OU4-LJ-R02-1 01 B 
Indeno(1,2,3-cd)[>i'fene 3/3 4.1 6.5 5.7 OU4-LJ-R03-1 01 B 
NaQhthalene 3/3 6.5 8.9 7.7 OU4-LJ-R02-1 01 B 
Perylene 3/3 4.1 5.5 4.9 OU4-LJ-R03-1 01 B 
Phenanthrene 3/3 8.1 209 75.6 OU4-LJ-R02-101B 
Pyrene 3/3 12.1 177 68.2 OU4-LJ-R02-1 01 B 
Pesticides/PCB's (NG/G) 
1,2,3,4-Tetrachlorobenzene 3/3 3.4 11 6.5 OU4-LJ-R01-1 01 B 
1,2,4,5-Tetrachlorobenzene 2/3 0.3 0.34 0.36 OU4-LJ-R03-1 01 B 
4,4'-DDE 3/3 2.2 2.6 2.4 OU4-LJ-R01-1 01 B 
Chlorpyrifos 3/3 1.6 2.5 2.2 OU4-LJ-R01-1 01 B, OU4-LJ-R03-1 01 B 
Dieldrin 3/3 1.4 1.9 1.6 OU4-LJ-R03-101B 
:gamma-BHC (Lindane) 3/3 0.83 1.5 1.1 OU4-LJ-R02-1 01 B 
Oxychlordane 2/3 0.64 0.92 0.60 OU4-LJ-R03-1 01 B 
PCB-l01/90 1/3 0.52 0.52 0.39 OU4-LJ-R01-1 01 B 
PCB-105 3/3 0.56 0.65 0.59 OU4-LJ-R02-1 01 B 
PCB-118 3/3 1.6 2.4 2.0 OU4-LJ-R01-1 01 B 
PCB-126 2/3 0.01 0.03 0.55 OU4-LJ-R01-101B 
PCB-128 3/3 0.32 0.43 0.36 OU4-LJ-R01-1 01 B 
PCB-138 1160 3/3 2.1 2.8 2.4 OU4-LJ-R01-1 01 B 
PCB-149/123 1/3 0.18 0.18 0.39 OU4-LJ-R01-1 01 B 
PCB-153/132 3/3 3.3 4.2 3.6 OU4-LJ-R01~101B 

PCB-169 2/3 0.02 0.02 0.55 OU4-LJ-R01-1 01 B, OU4-LJ-R02-1 01 B 
PCB-18/17 1/3 0.23 0.23 0.44 OU4-LJ-R02-1 01 B 
PCB-180 3/3 0.87 1.2 1.0 OU4-LJ-R01-1 01 B 
PCB-187 3/3 0.94 1.3 1.1 OU4-LJ-R01-101B 
PCB-44 3/3 0.25 0.41 0.35 OU4-LJ-R01-1 01 B 
PCB-52 2/3 0.34 0.52 0.49 OU4-LJ-R02-1 01 B 
PCB-66 1/3 0.38 0.38 0.26 OU4-LJ-R01-101B 
PCB-77 3/3 0.01 0.04 0.03 OU4-LJ-R01-1 01 B 

Standard Coefficient of 
Deviation Variation 

0.42 0.62 
1.1 1.2 

30.1 1.1 

5.3E-09 1.8E-08 

3.3 1.3 
194 1.5 
3.5 0.69 
1.4 0.24 
1.2 0.16 

0.74 0.15 
116 1.5 
94.2 1.4 

4.0 0.62 
0.07 0.20 
0.20 0.08 
0.52 0.24 
0.26 0.17 
0.34 0.29 
0.34 0.57 
0.11 0.29 
0.05 0.08 
0.40 0.20 
0.91 1.7 
0.06 0.17 
0.36 0.15 
0.18 0.46 
0.49 0.14 
0.91 1.7 
0.19 0.43 
0.18 0.18 
0.18 0.16 
0.09 0.25 
0.13 0.27 
0.11 0.42 
0.02 0.57 
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Frequency of Minimum Maximum Mean Sample with Maximum 
Parameters Detection Concentration Concentration Concentration Concentration 
PCB-81 2/3 0.01 0.03 0.50 OU4-LJ-R01-1 01 B 
Pentachloroanisole 3/3 0.26 0.35 0.29 OU4-LJ-R01-1 01 B 
Pentachlorobenzene 1/3 0.08 0.08 0.22 OU4-LJ-R02-1 01 B 
Inorganics (UG/G) 
Arsenic 3/3 17.3 22.1 19.6 OU4-LJ-R01-1 01 B 
Copper 3/3 21.4 53.4 41.4 OU4-LJ-R02-1 01 B 
Iron 3/3 8.9 13.9 10.7 OU4-LJ-R01-1 01 B 
Lead 2/3 0.28 0.86 0.4 OU4-LJ-R01-1 01 B 
Manganese 3/3 3.4 9.5 7.0 OU4-LJ-R01-1 01 B 
Mercury 3/3 0.57 0.82 0.71 OU4-LJ-R01-1 01 B 
Silver , 3/3 0.78 1.4 1.1 OU4-LJ-R01-1 01 B 
Zinc 3/3 76.2 143 109 OU4-LJ-R01-1 01 B 
Miscellaneous Parameter (%) 
Lipids 3/3 2.6 3.5 3.2 OU4-LJ-R02-1 01 B 

Notes: 
- All results are presented in dry weight 

Standard 
Deviation 

0.83 
0.05 
0.12 

2.4 
17.5 
2.8 
0.42 
3.2 

0.13 
0.31 
33.4 

0.49 

- The mean, standard deviation, and coefficient of variation were calculated using 1/2 the detection limit for non-detects and the average of duplicate samples. 
- The sample and duplicate were counted as two separate samples when determining the minimum and maximum detected concentrations, 

but were only counted as one sample when determining the frequency of detection. 
- This table includes the following reference station samples: 

- OU4-LJ-(R01 through R03)-1 01 B 
- Source data located in the Round 4 Data Package (TtNUS, September 2001) 

Coefficient of 
Variation 

1.7 
0.18 
0.55 

0.12 
0.42 
0.26 
1.08 
0.46 
0.18 
0.30 
0.31 

0.16 



TABLEA.4·1 

AVERAGE NORMALIZED CHEMICAL CONCENTRATION IN SEDIMENT AT EACH MONITORING STATION ROUND 4 
BASELINE INTERIM OFFSHO~E MONITORING REPORT 
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[PCB·28 '.35 1.84 
IPC 1.25 1.53 
IPC 3-52 1.09 1.99 
IPC 3·66 1.02 1.4 
[PC 3·7: 1.05 • .16 
IPC 3/5 1.3: • 1.68 
IPC 3-81 1.03 I~ 

IPEI TACHLOR~LE 1.05 
IPEI TACHLORC ZENE 1,04 1.09 

TABLE A.4.1 

AVERAGE NORMALIZED CHEMICAL CONCENTRATION IN SEDIMENT AT EACH MONITORING STATION ROUND 4 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

20F J 

R:~:;:~;e Monllorlng Slallon"1 

Station .. M02 MOJ MOS MOG M07 MOS 
44B. 209.5 505.4 409.6 B55. 299.5 579. 

~ . B 24.B 39. 43.6 60 1.0 40. 
144.8 75.9 1.5 153.1 ~ 124. 244. 
17.8 18.6 23 28. 11 33.1 
50 25. 

I 
~4 

I: 
70.8 

20 '.2 !.O 24: !.9 
358.9 187.6 355 69.4 553.9 
48;~.5 293.8 546.9 56. 693.4 

1513.3 801.4 143.8 160 >.4 189.3 2338 .1 
1995.8 1094. 153,3 '-545 303 .4 

. 32 O . 1.0 1.2 0, O. O. 
1.80 0.: 1.6 0.4 O. 0 .2 0.5 1.6 
1.90 - 1,8 6.8 1.8 --'.25 1.4 0.4 
1,06 -- 0.4 
1.80 3. .4 --1.57 4.2 1.9 4. .5 
I~ 1.4 ,9 3.5 

~O9 Ml0 Mll 
888.3 5: 

i .B ~ --IC I.4 

• 
13.5 

1.4 ~ 
.33. 84 .9 
139 404.6 
136 448. 
340 --02E .9 21416 
1361 - 3463,6 

O. 0.4 
0 .4 1.2 0.6 

1.04 • 1.0 I I.Q 0.' 0.' I :; II 
- - J[ 1.08 1.0 O. 0.' 

25 -- O. O. 0.4 0.: -- --0.15 O. 0.1 U 0.1 0.1 O. 1.3 
1.59 0.0 IJI 0.1 ...9.1 O. 0.1 O. 
. 26 0, a. O. O . o. !.a 1.9 
. 10 a.' 0.1 a . O. 1.0 1.0 

1.04 -- -..- 1.0 ....... 0.1 0.2 O . ~ '.3 --0.4 ).5 0.3 0.3 0.8 0,5 0.2 1.4 
1.0 1.0 0.' O. U 1.0 C,C ).0 

1.2 O. 0.4 
O. 1.2 O. 0.1 -- -- 1.2 
0 1.6 0., 0.: 1.5 --0.09 0 .0 0.' 0 .1 0.1 1.0 

1.08 U 0, 0.' O. .0. O . O. 1.3 
0, O. 0.' .0.1 0.0 

1.08 O. 0.' O. 1.0 1.0 
2. .9 9.9 

1.4 2.1 0.6 1.5 1.5 
10 0.1 O. 0.3 O. '.3 

55 1.8 1. 1.4 i.4 4.5 9.0 
0. 23 O. O. 0 .: O. O. O. U -O. O. 1.2 O. 1.4 2. 1.4 !.6 

6.5 ~3 14.8 1.8 2.9 u* 4.' 20: 
1.4 o. 0.4 1.5 . ~. 10. - 1.4 a. 2.6 0.8 :.5 5. 18.8 

O. 0.9 1.0 .2 0.5 ,2 0.6 1.5 4. 
1.66 0,5 )3 .4 0.7 .5 0.7 1.4 4.6 
.15 0.' 1.0 0.' O. O. O. 1.0 1.0 

!.55 ' .8 9.8 ! ,O 18. 5.3- 9. 
O. 

I 
O. 0 .2 0.: lMI '.2 

0.71 ---- 0.4 1.6 -1.10 1.3 9.2 0.3 .2 1.4 10.1 
0.34 a. a. 1.0 0.3 0.2 
0.30 -- 0 .. 2& 
0.34 O. 1.6 '.3 0.5 
059 2.2 1.2 4. 6.0 ..a.- 2.6 0 .4 4.5 
0, .5 1.2 _2 .3 2!l, O. 0.5 1.4 
0,50 O. 1,0 0.: 0.8 1.5 0 .8 
O. 0.4 O. I,D 0.: 1.4 O. .2 
0,7~ 0.8 1.4 0 .: 1.6 2. O. 4.9 
0.18 0.4 I .~ 1.2 0.4 0.4 0 .9 0.4 0.4 0 .9 
O. 0.1 1.0 1.0 a. O. 0 .1 0.2 
0.48 0.: 1.5 1.3 O. O. O. 
0.18 0.1 1,3 1.2 O. 1.0 O. -0.10 a.' U 0.0 0.0 ),0 0.1 0.0 O. 0.2 
034 a.' o. o. 1.0 0.1 0 .' 1.5 

~14 

851 34( 

54 4: . 
14!1.4 

25 27. 
62. 
21'.6 
636.8 

'.9 ,.9 
26' 16 
334' .5 !.9 

1.0 1.0 
0 .4 1.6 

;.4 2 .6 ~ . 2 

O. 
0 
0.6 
0.5 
1.5 

• -• ~ • -'.2 

1.0 

.M. 0.2 

0' 1.0 -..- O. 10 
O. I,D 

).0 0.' 1.0 
0.1 
O. 
O. 

0.' 
0.' 
0.' 
a 
0.9 
0 
O. 

4.c4 09 
O. 0.1 

O. 
9.' 
4 . 0.9 

.5 
O. 
0.9 

0.' 

1&. 5.2 i ,4 

; 
O. 
0.8 
,.8 

0 
03 

05 
0 
2 .5 

1,8 0 .5 1.1 
2.8 08 -- 0.8 
O. O. 

~. 
0.5 
O. 1.0 

0.' 00 



Range of Reference Station 
I 

:HlOR O. 0.4: 
Inor anlcs lUG/G) 
~Al UM 
lARS '01: 0.1 119 
CAe JM O. 0.1 04 

0.1 14, 

TABLE A.4·1 

AVERAGE NORMALIZED CHEMICAL CONCENTRATION IN SEDIMENT AT EACH MONITORING STATION ROUND. 

R~;:;:~:e 
Station 

Mal M02 
1.21 .8 1.2 

t .O 1.0 
0.000 0.1 
).000 0.' 
).001 0.1 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

30F 3 

M03 M04 MaS MaG 
O. O. O. O. 

,0 1.0 1.0 
103 000, 100, 
100 0000 1000 
118 0020 )19 

Monllorlng Statlon'" 

M07 MOB 
O. --1.0 

).000, 0.1 
).0000 0 .. 
).0018 D' 

M09 
O. 

).0003 
).0000 
).0022 

COP 0.1 'OJ' ).000 0.' '08 ~ • 0006 100. ).0005 II!.I!I!.Cli • ~ IRC .18380 1.351 0.5849 175 4785 132 751 ott( 
lE~ '055 ).001 0 .. )20 -- 1.00 )01 0 .. 

. '05' 0.' 064 

-Ii 
75 . )06, 0 .. 106' 

MEl URY O. 0 .. 00 0.1 00 
NIC eEL '028 0.001 0.' 106 )05 0 .0007 )005 O.OC 
SilVER 0.1 0.1 0.0000 )0 0 .' )00 0 .0000 ).0000 0.0000 
'ZINC 0.1 0.1 134 . 0.001 0.1 19 )19 ).001 ~1.s.. --Footnotes: \ 
Shaded values Indicate concentrations that are five limes greater than concentrations at the reference stations for dioxins and metals; two times greater for semivolaliles; 10 times greater for pesticides/PCBs. 
Metal concentrations are normalized by dividing the parameter concentration by the aluminum concentration. 
Normalized concentrations were determined by dividing sediment concentration by percent TOC. 
Parameters wher, all samples were non-detects are deSignated with a ''U'', 
1 • Concentrations in this table are average concentrations at each monitoring station, On,e-~al( 9f Ihe me.lhod detection limit was used to calculate the average for non-detected data 

).6985 
).0024 
).0084 
1.0000 
).0012 
!.OOOO 
1.004 

MID MIl M12 M13 I Ml, -- 0.: 0 .1 

1.0 .0 t .O 1.0 
1.00 0.0003 0.' 102 0.0003 

).0000 D· 0.1 
1.005: 0.' )24 0.1 )20 

.OOC ~ II!I!I!I!l!II 0.1 09 
).492 1.5930 0.5865 

0.00' ~ 0."014 :g 0.' )74 
0.' 
0.1 (IS 

0 .. 0.1 
0.0019 - • 00025 



Dioxins IPGIC 
1,2,3A,6,7,8,9'9CDC 
1,2,3,4,6,7,8,9'PCDF 

,6,7,8-HPCDD 
,6, I·HP OF 

DF 

,2,3, , , 
,2,3,6, , 

J ,2,3,6,7,8~ )F 
1. 'RA· iXCOO 
I , ,~ 'R, i XCDF 
1,' 'R. 

,3, ',8- )F 
lA, , ~DF 

'~4 'R· nF 
2,3,7,8-T~OD 

2,3,7,8-TCOF 
TOTAL DIOXINS 
TOTA.FURANS 

. HPC[ 

. HPC[ 
lOT, .HX' 
TOTAL HXCOF 
TOTAL PEC)D 

rAL PEe elF 
rAL C[ 

I ' rAL C[ 
lNG/G) 

Range 01 
Reference Station 

6, 9.7 
1.6 3& 
1.2 3.1 
1.1 1. 
1.2 
.2 

1.2 
1.2 
1.2 _~ 

1.2 1.8 
1.2 1.8 

.2 .8 
1.2 1,8 
.. 2 .8 

1.2 1.8 
0.2 0.4 
0,2 0.4 
6.1 10.8 

.2 2,2 

R:~:~:~;e 
Station 

7,8 
.2,~ 

2.1 
1.3 

1.5 U 
1.5 

.5 

.5 

0.3 U 
0,3 U 
8.7 U 

.6 3. 2.4 
.5 .3 

1.2 1.8 ;'5 
1.2 1.8 1.5 U 
1.2 1.8 1.5 
.2 .8 .5 

0.2 1.4 '.3 
0.2 0.4_ 0.3 

TABLE A,4-2 

AVERAGE NORMALIZED ORGANIC AND NON·NORMALIZED INORGANIC 
MUSSEL CONCENTRATIONS AT MONITORING STATIONS FOR ROUND 4 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

IOF3 

Monitoring Station" 1 

MOl M02 M03 M04 MOS M06 M07 

7.6 
3.2 
1.6 U 
1.6 U 
1 U 
1 

.6 
1.6 U 
1.6 U 

' 1.6 
.6 
.6 

1.6 
0.3 U 
0.3 U 
7.6 
3.2 L 
1.6 L 
1.6 
.6 

1.6 U 
1.6 L 
1.6 U 
1.3 
1.3 

MOB M09 

6.2 6. 
4.5 .8 

bO 
1.4 0.9 L 

0.' 

'.2 

2.2 U 0.9 U 
1.2 L . L 

1.2 
1.2 

MIO 

3.4 
3.4 

1.7 U 
1.7 U 
1.7 

.7 

.7 

1.7U 
1.7 
.7 

1.4 U 0.3 0.3 ~ 
13,1 9.3 3.1 
2.6 3.4 
3.5 1.7 
1.4 .7 

Mil 

12. 
3.5 
2.~ 

1.7U 
1.7U 
1.7 

.7' 
1.7 L 
1.7 
.7 

.7 

0.3 U 
16.2 
3.4 
2.4 

2.2 1.7 
2.2 U 0.9 U 1.7 1.7 U 
'.2 U 09 U 1.7 U 1.7 U 
~ . 2 0,9U 1.7L 1.7U 

1.4 .7 1.3 0.3 

MI2 MI3 

15.6 
2.3 

1.6 U 
1.6 U 
1. U 

1. 

1.6 U 
1.6 

.6 
1.6 

.6 
0.31L 
0.3 U 

15.6 
2.0 
1.6 U 
.6 

1.6 
1.6 U 
1.6 U 
1.6 U 
0.3 
0.3 

MI4 

,1-BIPHENY 0.5 0.9 0.75 0.75 . i6 0.49 0.46 0.56 0,33 0.36 0.50 U 0.28 U 0.28 U 0.49 U 0.8 1.2 0.9 
·METHYLNt,PHTHALENE • .2 1.99 ,69 0.66 0.46 0.52 0.48 0.48 0.48 U 0.5: U 0.32 L 0.38 U I 1.2 1.0 0.8 
·METHYI iRENE 0.6 0.9 .79 ~ 1.09 0.52 1.94 1.68 0.94..uJ 73 1.61 ~ '.8 
~,3,5-TRI ~E' iYLNAPHTHALENE 0,6 1.0 .m 1.47 l.4i 0.42 1.43 1.37 0.42 ).86 1.6 1.5' 1.4: 0.7 0.5 
~6-DIMETHYLNAPHTHA"E:r{E 0.5 0.8 0.67 0.97 0.66 .0.57 OA7 ~ 0.~9_ 0.42 -.9.66 M ~ 1.54 L! j),6 M 
ft;2'~ME·r~HYLL~NAP'~IHn·~rH~AL.E:::NE===+~I~.I='j2~"If=:t==~1 .. 6~5=.i 1.13 1.09 0.80 0.840.77 0.83 0.89 1.58 0.51 U 0.60 U 2.5 1.6 1.3 
IT NE 0.4 • 0.5 0.46 -+-_",,01..6~9i-~ 01 . .4~0-+--:0~ .. 27-81--,:",01,,3~3t-701 .. 2~4i-"':;' 0, .. ~22-+-....:0:"'i'" 7~4+-...:;. 01~ .. 56-+_7 01 . .4';;7-3 -+-....:0~' .. 5:;:-8-f"..m~~-+--'.:' 0" ',:---7t--:0;.:.::),A,.--j 
A\,;I::NAt"H I H LENE .3 .9 .61 -+_-:-2' .. ~25-1-_':-'2~ .. ,0=-:--I-t-~.7~'+--:1.~.7~6 1-~.~39-t---;,;:.5:::-3-t-~.6~-t-~.4~8-+_~ 1..~24-+_~ 1'7.;-32 _ _+-?:::-2. -+_~.6~ 

2.5 4. 3.45 5,16 4.04 3.43 3.43 2.64 2.76 3.42 3.51 2.63 2.47 -+-_;;;..5. -+--,3,""1..2~ 

pmLu\i\l~ HRACENE 1.2 1.8 1.46 ~ _, 1.71 ~ .40 .~ 1.27 J .55 _~ ~ ~ ~8.~ 

~B~ENZ~CO(~AI)~PYRl~IE'IN~JIE~~~ ____ I--~I.~2~1~ .. 8~+-_~I . .4~8 __ t-~2 .. ~25 ~_~I .. 7~6+-~I~,54~~I~.2~8~0~' .. 9~7~~li.3~3+-~1.~24~_~01 .. 8~2U~_0~1 .. 5~I~U_~00~.63U 21 1.4 
,NZO(BiFL )RANTHENE 1.5 2.3 .8i 2.81 -+-_~3 .. 1::-:ll--t-_~ 2!=-.. 92-+--;2:-,,;,' .. 5'::--il~2~',, 2;:;-91--~2 .. 5:;:;--0+-~2.:.::.:;--. 73-t-_~2=5;1~I--::-:.:l,. 5~7-t-~1~.63 3.1 2.2 
cNL' 1.8 • 2.9 2.30 3.68 . 3.24 2.86 2.53 2.44 2.45 2.84 2. 2.03 2.06 3.3 2.5 
NZO((,H, ,RYLENE 0.6 1.00&Q. .30..uJ 1.42 .1.1Jl. 1.04 1.89 14. .35 .27 0.6; .74 _1 .0 ~ 

,NZO(KIFL )RANTHENE 0,7 1.3 1.01 1.15 1.41 0.87 0.78 0.77 0.80 0.86 1.06 1.10 0.71 1.01 1.8 1.0 

~:~II.C~HiRl~YS;IE~NE"S~~~ ____ -r~0~.9~1~ .. 5~+-_~I"7.1115~~~~~T-~2~ .. 17~~I~ .. 7~0r-~li,2~1T-~I~ .. 20 ~~I~.2~0~1~.3~5~Rl.~7'1~~1~5~1;-~0~1..97-4r-~I.~20 ~~1~.6~ __ ~1,.4~ 
:1-Dlbt NL I HIUt'" iENES 0.4 0,5 1.45 0.75 0.47 0.47 0.40 0.35 0.37 0.50 ~ 0.4: 0.41 0.41 Q.9 0.5 0.4 

Cl-FL ,NES 2.9 4.4 3, -..00 5.2; 4.15 3.48 3.42 3.07 3.30 4.84 4,41 2.86 2.8B ~ 5.6 4. 
HLUORENES 2.9 1& 5.13 I 8.25 4.90 3.38 J...95 2.m, 4.06 3.67 §.443.t,: Hi 3.89 7.7. _5.4 5.2 

:1-NAPHTHflLENES 1.7 3.3 2.64 3.01 1.86 1,75 1.27 1.35 1.25 1.31 1.21 U 1.49 U 0.83 U 0.96 U 3.0 2.6 2.0 
:1-eHI::NAN ITHRACENE~ 3.4 3.8 3,63 ~ 4.19 4.22 2.58 3.56 3.49 3048 6.22 5.84 3.03 3.65 ~ 3.8 4.4 
:2-CHRYSENES ',3 .0 .74 1.4' 1.48 ~ .36 1.01 .78 0.99 '.30 '.78 1.45 1.8: 0.9 0.8 
V<·ulc~,,~HIOPHENES 1.1 • 1.2. 1.1~ I."§. 1.05 1 1.03 ..Q.99 1.02 .~1.42 ~ 03 0.94 I.B3 .5 .2 
C2-FLUORENES 3.4 7.3 5.03 7.05 4.02 I 2.69 2.20 1.92 2.49 3.76 6.67 2.79 2.85 2.86 I 5.7 4.5 5.0 
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Range of 
Reference Station 

_Average 
Reference 

Station 

TABLE A.4-2 

AVERAGE NORMALIZED ORGANIC AND NON-NORMALIZED INORGANIC 
MUSSEL CONCENTRATIONS AT MONITORING STATIONS FOR ROUND 4 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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Monitoring Stationl11 

lion MOl M02 M03 M04 MOS MOO M07 MOB M09 Ml0 . MIl M12 M13 M14 

IPCB·126 1.001 06 04 1.00 00 I 00 1.00 I.OC 00 00 1.00 ~I..!.. I.OC 10.003 U..wllJ 
~~C~CB~-11~2~~ ____________ ~~~~, .. I~I~~~~~+-~"~~~~-+~'~~~~r-~0'~~~~~ _~~_U~I·7r4~~~_70 .. ~II~~~.1~4~_"Nr29 ____ , .~2;_ 1.25 12 0.14 
~IP~CCB:-,-II~361/1"=600;;--__________ --+--,0;:..:) . .4,,=-6~0,,,,' .. 6,=--3+-~0~' .. 60;;---+~0~' .. 6~1r-~11.:::;009~ ..ullJ,i 0.9~ 1.99 ~ ~ ~ ~ 0.7: 
~IP'~;B~-149~/123 ______ +-7"'. 6;::--0~0;.;:; .. 77~+-_7"0' .. 6;::--9-;--::0c.:; .. 75;----i--'0;.;:;' .. 7~2 1.25 0.75 0.64 0.66 I 0.96 0.96 Cl.62 1.06 1.32 I 1.9 0 . 7~ 

;B-153/132 .56 .76 .66 75 1.75 2.95 1.77 1.31 1.56 I 2.63 2.27 2.26 I 2.31 2.60 I 2.0 1.6, 
cCB::-7E_15~6:=------------1I--±",. 1:7-0---::",. l:'::--4-t----:~,.l~2-1---:0±" .. I:::--l+-~09::-- .13 0.14 06 0.06 I om 0.05 U 0.05 U I 0.09 0.16 I 0.1 O.OE 

CB-167 ).05 ,.CLQ!L "~ ~ 0.)7 -.u 1.09 o. 0.0; 1.07 -.u .13 ....... -.m 0.11 O. 
IPCB·169 0.003 0.15 0.04 0.01. 0.01 ,0.01 ..2-92 ,~ 0.11J,J 0.00 i.Ql 1.00 00 0.01.... O. 
IP' l-170/190 '.0: 0.24 0.12 0.03 0.03 0.16 0.05 0.03 0.02 0.02 _OinU 0.05 U 0.05 U 0.05 U 0.07 ..Q1.. 0.12 

~:i-l.l=60 _______ t-",,'.3~:-7.'.5~0+-~)~.4·::"""-+-7'.~6(]-t-~,.74~ ' 0.76 0.65 0.70 O. i8 0.72 0.65 0.65 I U 0.61 

I::*C~Bl_·""1~1~"=-~ ___ ----+-";0~).·~~~_~()'~·5~2-1--70'.·-=:,5Q§0;"J-L.,....-+--:~~: ::-J-L.,..,..r.--=o':;.·Q05.§..2:-:-:-JlJ . ~:~~ ~:~~ '~~ 1:0; )~~ O~~ ~ ~.~; 

~;-:'1=-,6/1 ________ -11--~,.1=-~0~, .. 2:::---6+--7''7':'-:-16~t-~0 .. ::;:1116-+_-:: 01'=7-.. 12. 0.07 0.19 0.14 0.21 ~ 0.31 0.27 0.05 

~IPC~CB;-.;.11:.;;..:::,:95/2~08=-____ --If--=-0 .. ""00,-,-4-,0",,.0-:---1+-_~0.)1c...;:U,....-+--~OI .. O~CU,.r---,:,O',,=, .. COO~UI ..mI 0.00 ~ ~ j).01 U ~IQU 01 0..Q1J..L O.Ojj,L O. 
IPCB-2)1/157/173 '.04 0.06 0.05 U 0.05 U 0.05 UI I 0.09 0.04 L 0.05 0.05 U ~ __ 0.06 ~~ I U O. )7 
~CB~-2)6::-="-'--'-''----------t--'f:).0:::-2~0~' .. 0:::--3+---;;; 0) .. ~02U~t-~01 .. 0~2Ur--:: 0)~ .. 02U W2 U I 0.01 U 0.02 L 0.02 LJ 0.02 U 0.03 U 0.02 U 0.02 U 0.02 U 0.02 U I U 0.02 U 

CB·2)9 01 02 01 1.01 01 01 1 ~ O. O. U 0.02 U 0.02 U 0.01 U 0.01 U 0.02 U 0.01 U I U 0.01 U 
(;B-2 )7 '.36 '.23 1.32 '.2' O. . 17 06 0.04 1.21 1.0; .12 iii 0.09 0.44 '.32 
CB·44 0.06 0.10 0.06 U O.lC 0.07 ,0.14 ~1 .~ 0.1.1 1.09 ~ ~ ~ -.J!IiJ 

IPCB·52 '.49 0.92 0.69 0.46 0.25 0.73 0.58 0.42 0.61 0.62 0.29 0.45 0.11 0.35 TI 0.56 
CB·66 ).03 0.10 06 0 .12 0.09 om 1.07 0.1' om 0.0. )3 U U 0:0;. U 0.02 U '.11'" Ot( 
CB-7: .001 1.19 07 1.08 00 01 1.00 O. 0.05 I.D! . 10 0.01 0.0. '.16 U I !.OE 
CB·8/5 '.23 '.53 ).43 I.4C __ '.64 . 73 ).2 -.m O. 1.32 --.m '.5-<1 
CB·81 ~01 ,QJl.. ,~ ~ 04 00 1.00 0.00 1.01 O. 1.00 

PENTAr.HI C1RrlANISrll_E 0.22 0.50 0.33 0.32 0.35 ,0 .34 Jl1c6 ,QJJl.. O.~ 0.25 .17 O. O. 0.26 0.6 
:N I AvMLOROBENZENE 0.09 0.17 0.13 0.13 0.10 0.07 0.18 0.06 0.13 0.07 Q.ll ...Q.@ O)~~ 0.lQ. 0.14 jI.l 

MAN::>-NONACHLOR 0.16 0.25 0.20 0.20 0.15 0.22 0.15 0.24 0.22 0.24 0.32 0.23 0.23 0.31 ~ 0.2 
Inorganics (UG/G] 
IALUMII\UM 244.4 414.3 304.0 223. - 243.6 326. 275.5 265.6 236.8 333.2 260.0 
IARSENI 8.8 1.0 9.6 8.8 9.2 9.9 9.8 9.5 9.5 9.6 9.5 
CADMIUM 0.9 1.1 1.0 1.0 1.3 1.0 ..1.1 ...L§.. 1.0 .2 .1 
~HRrlMIIJ'" 3.5 7.7 4.6 3.1 2.7 3.3 5.6 , 5.2 3.0 3.3 _3.6 

OPPER 6.0 lE.6 l' . 6.0 ~ 18.3 11.4 14.0 ~ 8.3 
463.5 7~ ,.4 59' 43: 471. 629. 562. 578.3 50 !.9 539.7 66 

2.0 3. ~ ~-.I!H 4.2 
11 .7 11 12.5 12.1 12.4 '.2 12.6 

CURY 1.2 1.2 '.3 ~ 1.2 1.2 
(El 0.6 2 . '" M..lL 1.7 1.3~ 

OILVER 0.03 0.1 0.1 O.C 0.0 0.1 0.1 0.,1 0.0 I 0.1 
IZINC 72.4 63.0 77.0 80.1 81.9 85.6 93.7 102.8 74.3 I 91.9 74.3 

Foolnoles: 
Shaded values indicale concenlralions that are two times greater than concentrations at the relerence stations for all paramelers except for dioxins which are three times greater. 
Normalized concentrations were determined by dividing tissue concentration by percent lipid. Metals were not normalized. 
Parameters where all samples were non-detects are designated with a "U". 

341.3 
9.6 

.1 

6.4 
61: 

:.5 

65.7 

1 . Concentrations in this table are average concentrations at each monitoring station. One-half of the method detection limit was used to calculate the average for non· detected data. 

207.0 
9.3 

5 

11.0 
380. 

4. 
1 
O. 

63.3 

287.9 
9. 
1.5 

6.7 
458.9 

..vi!) 
'.2 
1.3 

1.3 

66.6 

264.9 1228.9 
9.5 8.0 
1.0 .3 
3.6 3.5 
6.7 1 .0 

469.4 142' 1.6 
4.2 !.6 

12.9 
1.2 1.2 

1.3 1.4 
1.0 0.Q3 U 

63.7 95.0 

1.35 

0.19 

270.0 
8. 
1.8 

6.0 
541 .9 

!.5 
1.2 
~U 

01. 
70.3 



)lox Ins (PG/G: 
~ 1,9-C CDC 

,1.9-C CDF 

·HXC[ 
1.2, .B-HXCDF 

,2. ,B-HXCDF 
1.2,-Hxr.nr 
,2 , 
,2, ·PECDC 
~'2!-PECDF 

,3, ·,6, ',B-H CDF 

.3.7.B- CO[) 
,3,7,B- CC 

[AL DIOXINS 
[AL FURANS 
[AL HPC DC 
[AL HPCDF 

[AI. HXCDF 
[AI. PECD[ 

~.£'ECDF 

[AI CDC 
[AI CDF 

Range of 
Reference 

Station 

4.3 - 6.5 
4.3 - 6.5 
2.2 - 3.2 
2.2 - . 
2.2 
2.2 - . 
2.2 

.2 - . 
2.2 - 3. 
2.2 - 3. 
2.2 3. 
2.2 - 3. 
2.2 - 3.2 
2.2 - 3.2 
2.2 - 3.2 
0.4 - 0.6 
1.4 - 1.3 

4.3 - 5.B 
. - 4.9 

2. - 3.2 
2. - 3.2 
2.2 .11 .5 
2. - 3.2 
2.2 - 3.2 
2.2 - 3.2 
1.4 - 0.6 

0.4 - 1.3 
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Average 
Reference 

Station 

M<>nllnrln"n!l statlon(1) 

MOl M02 M03 M04 MOS M06 

5.2 
5.2 
2.6 

M07 

5. 
5. 

2.5 
2.5 

M08 M09 Ml0 M12 

3.2 5. 4.2 1.9 
5.0 B. 4.2 5.3 
2.5 3,B 2.1 2.7 
2.5 3.B 2.1 2.7 
2.5 3.B 2. U 2.7 
2.5 I.B 2.1 2.7 
2.5 3.B 2. 2 
2.5 U 3.B ~ 2.1 U l6U 2.7 

2.6 2.5 3.B 2. 2.6 2.7 
2.6 2.5 3.B 2. 2.6 2·. 
2.6 2.5 3.8 U 2.1 U U 2.7 
26 . -2:5 2.5 3.B 2.1 2.7 
2.6 2.5 2.5 3.B ~ . 1 2.7 
2.6 2.5 2.5 3.B 2. 2. 
2.6 25 2.5 3.B 2 2. 
0.5 1.5 0.5 I.B 1.4 1.5 
O.B 0.5 0.5 .2 0.4 0.5 
5.0 [9 3.2 5.1 4.2 .9 
3.3. 5. 5. 5. 4.2 5.3 
2.6 .B 2.5 3.B 2. 2. 
2.6 TIlT 2 .!;. 3.B 21 2. 2. 
5.4 2 .5 2.5 3.B 21 2. 2.7 
2.6 2.5 2.5 3.5 2. 2. 2. 
2.6 2:' 2.5 3.8 2.1 2.6 2. 
2.6 2: 2.5 3.8 2.1 2.6 2. 
0.5 1.5 O.B 1.4 1.5 1.5 
O.B O. 0.5 .2 1.4 1.5 1.5 

M13 M14 

(NG/G] 

r.17_M'-~EB_I[PH*HI,yE~L_NN~YA'p~HlrH~ALLE~NE~----~~~~ •• '~:~.~~ __ ~I.;~ __ +-~~~!.B~+-~~:4-_1~ .• ~~~~1 .. ~3+-~2~!4-~T~T~~~.~~+-~~~.~~·lIIIIl-+~~~!·~~+-_~~·9~+-~2~~ .• ~~~~2~.~~+-~~~:.,~~ 
~YLPHENANTHRENE O. - 5. 2.3 .5 '.3 1.4 C3 1.3 ,:s- C3 ~ ~ 1.3.4 0.3 

.3.5-TRIMETHYLNAPHTHALENE O. - O. 0.5 O. 1.4 1.3 '.4 1.4 1.4 1.3 1.6 1.4 1.3 0.4 0.3 

:~;;<f.iC::EENN:~MAA:IIE:~-~:~';r.~~I~~~:~:p_N~NLH_EAE10-!r~NPH :!:.=-E

HA 

~l_L~~:~:~_E~N~E~~:~:~~-;;:::.~ ~~~~~~I"i::.::~ ~~:~~:~::··~:~~~+_---;~"'i.· :-'~:~-:~O~.~·:~~--i-+I--_-,:~:j::~~~::~:~~o:",l~~--i-+I---;-::~:J:~~~:~:~:~~i:':'I~_.~~'';''---\,+.-.-;0:"'1:~::::2' .• :;~:~~::~:~:~~;;:~:~:~~;::::~ 
INTHR ;ENE 0.6 - 12 O.B '.B 1.5 1.5 '.6 '.5 1.5 ~ ~ 1.4 .l 0.6 

BENZ' ,)ANTHRACENE 1.4 - 5. 3. '.B 1.4 I.B 1.5 .2 2.2 3.2 4.5 4.7 .9 .4 
BENZ' ,]PYRENE 3.6 - 5.2 4.2 ..r!I!II 2.4 2. 2.5 .3 .4 2.5 3.6 5.5 7.5"'" 3.6 2.9 

FcB~E:IN~?I~I~)FLU~CO~RAN~lr~HEN~JIE======~2~.5-~'~ .. 5==~:j4~ .. 5==:jJt. _+-~2:~4-+~2:~~-+·~2:~A~~~.6~~THT~~~~_~3 .. *-1~_~5.~ __ ~'.5~ ... 7 .... 9~~~3 .. ~2 2.B ~ENZI 2.0 - 3.9 2.7 2. 1.6 2.6 1.2 1.1 2. 3.8 •. 6 4.1.9 2.0 
BENZI ,H.I)PERYLENE 1.4 - .B .6 2.2 1.3 2.5 .4 .2 .7 ~ -.J ~ 2.2 .8 
BENZ' IFLUORANTHENE .0 - 3 2.0 O.B I.B o:a 1A 0:6 2.3 :.3 .2 1.1 .0 
.c:1::QIF SENES_ 1.0 3.6 ,.9 ~ '.9 1.9 1:1 1.6 1.3 1.9 1.B '.1 1.6 1.0 
C1-DIBEN: [HIOPHENES 1.3 - 2.2 '.3 1.3 '.2 '.4 1.2 1.6 1.5 1.3 '.4 1.2 0.3 
:1-FL JRANTHENES/PYRENES 2 - 1B. ·.B 9.3 2. 2.5 1T O.B 3. 4.0 4.3 .B 1.9 9. 21 
~RENE_§. 1. - 4.42.7 2.9 1.B 1.4 2.5 -IT .5 2.4 2 1.2 1.5 1.5 18 

:1-NA 'HTHALENES 2. - 3.3 2.B 4.6 3.1 2.4 3.3 2.6 2.6 2.3 -.GI 3. 2.5 2.5 2.3 
1.9 - 23.2 9. 4.4 1.3 1.3 1.3 2.4 2.2 3. !.9 1.4 5.0 1.3 

~,(SENES 0.6 - 1.2 0.B ..n J.6 1.6 f3 f4 1.3_ 1.4 I.B J.6 1.4 1.6 O. 
C2-DIBENZ THI - 0.2 O. O. .1 1.1 _ .2 O. 
C2-F 1.3 - 3.0 2. 2.3 1.3 1.5 O.B . 1.5 2.4 1.4()Jl 1.2 2.3 1.0 
C2-NAPHTHALENES . - 1.9 1.6 2.6 1.5 1.3 12' ""f6 1.2.2 3. 1. 1. 1.3 .5 



;3·CHRYSENES 
; 3·1 'HIOPHENES 

C3·NAPHTHALENES 

C4·CHRYSENES 
C4·NAPHTHALENES 

I
~O( " H)ANTHRACENE 

'HIOPHENE 
UORANTHENE 

~RE:NE 

INDENO( .2,3·( 
NAPIrITHALENE 
~NE 

(RENE 

.l.I'.1' ' PAHS 
HMWPAHS 

TAL PAHS 
;8'5 (NG/G) 

, .4·TETRACHLOR 
.2. .5· TETRACHLDRC 
:,£(100 

!.4'·[ 
~D 

,,4··DDE 
,,4'.0[ 

IALPHA·BHe 
IAL 

CHI ORPYRIFOS 
CIS·NONACHLDR 
I:l§.J A·BHe 
DIELDRIN 

IENe DSULFAN II 
:JIIQRIN 

L1NDANEI 
'AMMA·CHL )RDANE 

rACHLOF 
TACHLOF~ EPOXIDE 

XACHLOROBENZENE 

CHLJRDANE 
j·l0l/90 
H05 

Range of 
Reference 

Station 

1.6 7.9 
0.0 3.9 
O. 

1.4 
O. 2,5 
'.7 2. 

2.3 
O. 0.3 
O. 
3. 

. .<Jc ~ 
o. 
5. lO.9 
0.8 !,6 
1.6 ,9 
. 9 .9 

1.2. ,,6 
2.9 i9. 
4.6 1. 6 

4.2 
O. '.2 
0.2 0.4 
1.06 09 
.06 09 

0.06 0.10 
1.65 
1.05 08 

0.04 ,--a; 
1.04 
1.01 02 

0.10 • 
1.46 • ).96 
04 

1.04 • 0.06 
1.40 • 0.58 
04 . 06 

0.04 0.0; 
1.24 ).43 
02 · )3 

1.04 . L07 
1.23· .38 
05· .08 

1.09· .14 
07 • 0.2. 
09 • 0.2C 

·0.22 
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R~;:;:~:8 
Stallon 

3.7 
. 3 
1.4 
1.2 
.6 

1.2 
1.8 
1.2 
1.3 
1.1 

37.4 
1.6 
.8 

2.5 
6 

21.9 
19.9 
28.9 
12.8 

101.8 

2.22 
0.12 
0.29 
0.0, 
0.07 
0.08 
0.18 
0.06 
0.05 
0.05 
0.02 
0. 13 
0.12 
0.05 
0.05 
0.51 
0.05 
0.05 
0.37 
0.02 
0.05 
0.29 
1.06 

.131 
0. 19 

MOl M02 
,.2 1. 

O. 2 . 
1.4 1.1 ..a __ 
1.4 1.9 

-.a 1£ 
0.4 1.2 

13.5 1.3 
2.1. 

-.m 1. 
4.2 2. 

..... 1. 
6.6 2 

13.4 2. 
18. 9.4 
55.2 11 .5 
73.9 20.9 

0. 15 
0.34 
0.08 
1.08 

0.09 
1.39 
1.07 

0.06 
0.06 
0.02 
0.15 
0.50 
1.06 

0.05 
1.96 
.05 

0.06 
0.52 

03 
0.06 
0.34U 

07 
.13 

0.26 
1.13 
1.23 

12 
0.2; 

o. 
1.82 
as 

0.05 
05 
~ 

0.12 
'.39 
05 
04 

'.5; 
04 

0.05 
0.35 
O. 
0.05 

O. 
O. 

O. 
0.2' 

MOJ. M04 M06 
1.2 1.1 1. 
1.0 2.9 

0.0. .2 0.0 .... ~~ 
1.6 1.8 
1.5 1.5 1.2 
!.8 2.9 

0.0 ~ 0.0 
2.3 1.0 1.0 
2.4 '.5 1.4 
O. I. ~ 0.0 
1.2 1.2 1.2 

4.8 1.4 2.5 
0.9 O, ~_ .3 
1.6 1.8 1.1 
2.3 2.0 2. 

.2 1.9 0.8 
2.0 1.8 1.9 
5. 2. 1.8 
'.4 8.9 

15.9 12. ,1. 
23.3 19.8 16.6 

29 ~ .9 
1.12 1.13 04 

1.34 1.28 1.29 
07 

.74 
06 
05 
05 
02 
.12 

(j.47 
as 
04 

1.47 
04 

0.05 
1.38 
02 
05 

0.28 U 
06 

0.14 
11 

0 .16 

08 
1.55 
06 
05 
as 
l2 

0.13 
).48 
as 
05 

1.26 
05 

0.05 

09 
09 
.10 
1.61 

06 
06 
02 
.16 

..Q,,50 

06 
1.34 
06 

0.23 1.30 
02 13 

0.05 06 
0.29J.J. 0.36 

06 
13 

0.16 19 
0.11 14 
0.21 1.2C 

MOS 
1.6 

2. 
1.0 

..a 
1.2 

2.1 
0.2 
0.0 

.3 

-.a!I 
1,3 
.9 

2 . 
.1 

1. 
.5 
'.3 

14.4 

2.4 
09 

1.2' 
05 
as 
06 

1.26 
04 

1.04 
04 
01 
09 

1.42 
04 
03 

1.29 
03 
04 

1.29 
02 
04 

0.21 U. 
04 
08 
09 
08 
09 

M07 
1.6 
2.7 

MOB M09 MID Mil M12 MIJ M14 
2. 1.6 1. 1.3 13 4.92 
0.0 2. 2.5 1.0 3.0 0.0 
0.2 . 1.9 .1~0 U. _0.0 ~ 

..wi __ 1.3 1.1 O. 3.9 
1.6 1.0 1.8 1.8 0.8 
1.2 1.6 16 1.4 _0 0.6 

_I!I 1. 2 _1m .... 
2. ~ 2. 2.5 00 

2.6 ~--~::~L-~~5~'J.6~+-~I.7-0~-~2. ~--~I:!~.9~~~~::::~ 

0.2 
1.2 

'.4 

1.9 
2.3 

.8 

19.5 

~ 

0.12 
0.26 
O. 
0.07 
0.07 
0.39 
0.05 
0.05 
0.05 
0.02 
0.12 
0.45 
0.05 
0.04 
0.39 

.04 
0.05 
0.33 
0.02 
0.05 

..Q.27 U 
0.05 
o. 

.Q.08 
O. 
0.18 

o. 
O. 
9.5 
1.0 
1.9 
.8 

1.3 
4.2 
5.4 
9.5 

24.2 
33. ..... 

. 15 
0.26 U 
0.06 
1.06 
1.07 

1.05 
0.05 
0.05 
0.02 
0. 12 
0.37 
1.05 
1.04 
1.42 
1.04 

0.05 
0.27 
1.02 
1.05 

0.26 U 
05 
.10 
1.30 
09 

112 

_!I!.I _ _!I!.I __ O. 

1.4 1.5 1.4 1.1 0.3 0.2 
6.4 12.5 ~.8 4.3 24.3 3.6 
2.4 1.8 .4 .0. .2 0.9 
3.3 ~.... 1.9 ~ 1.5 

_ 2.5 ~. 9 2.5 22 2.0 
.2.8 2.4 ~5 .2 ~ .2 
4.4 6.9 2.3 5.6 2. 
4.8 8.6 2.3 13.7 3.2 

2' .2 16.6 1.6 8.2 12.4 '.5 
26.4 38.9 46.4 14.9 72.8 138 
4.'.5 55.5 6C 23.1 85.2 2' .3 

~ 2.6 1.6 4. 4J ~ 
0.21 1.12 1.16 04 0. 12 1.12 
0.45 0.26 0.24 0.24 0.29 1.2: 
0.11 06 06 0.06 0.07 U QQ§J.L 

11 06 06 06 107 06 
0.13 06 0.08 07 
1.45 1.30 1.28 )68 0.83 Q.§:J. 

09 as as as 0.06 05 
0.08 05 0.04 04 0.05 as 

08 05 04 04 0.05 UQ.Q5J.L 
0.03 l2..wD 0.02 02 
0.2' 0.12 0.13 12 
0.68 O.:J~ _0~48 0.38 .0.41 0.50 

09 as as 04 1.06 05 
O. 04 04 04 0.05 04 

-.mI 1.52 .35 )62 0.62 1.44 

0.09 
~ 

0.04 
0.08 
0.48 U 

.09 

.18 

04 04 08 0.05 04 
05 05 04 0.06 05 

0.3' 1.25 044 0.30 1.63 
12 02 02 0.03 02 

0.05 0.04 0.04 0.05 as 
0.27 L 0.26 0.25 0.29 12; 

.05 0.05 05 1.06l,!..CJ.Q5J.L 
0.09 09 1.1 110 

0.08 0.08 ~ 0.09 .14 
O. O. . 0, 12 0.08 
0.06 '.22 1.24 



Range of 
Reference 

Station 
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Reference 

Station 
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Monitoring Statlon l11 

M01 11102 M03 M04 MO M06 M07 M08 M09 M1' M1 M12 M13 M~ 4 
IPCB-114 1.14 - 0.23 0.17 1.20 16 16 17 0.2' 0.15 1.16 0.2, O. 14 O. 
IPCB--uJL Jl.' - 0.9~ O~ 1.87 1.6' l65 48 ().~ 0.21 0.31 0.5!j I·R 0.21 0.7 -=r.t 06j1 0.8· 

:B-153/132 . l4 1.62 .65 .29 29 IA 18 1.4~ 0.67 .59 ~ 1.55 2. 

PCB-16~ 14-0.23 0. 17 1.20 0.16 16 1.120. 15 1.16 '.2 ~ 1.16 1.15 O. 
PCB-165 - )4. 0.16 1.02 03 )2 047 1.01 '.84 148 13 
PCB-I 190 0.35 0.27 0.31 O. 0.10 0.18 0. 14 04 0.05 0.14 0.26 1.24 0 .23 0.23 O. U o. 

IPCB-ll 0.23 0. 15 1.20 . 0.08 1.16 1.12 0.05 0.16 Ml 1.16 1.15 1.14 0.17 0.15 
~IP~CCB~-I'~ ______________ -r.~I~S-~Ol~.A. ~6-r_~Ol .. ~33 ___ ~~~~~~'~~+-~'.3~54-~5~8~~1~9~~,. l~':2~_~0 .. 15~~0~,.4~9 -+~1~.1~-+~~-+~'~.56-+_~0'~ ... 37-24-~'.~34~ 
~IP~CC~B-l~ ______________ ~~~28~-~0~).5~C-+~0~1..3~6~-r_0~, .. 4~6~_0~) .. 3~9~~01~ .. 35~_~0.52~~0~.5~5~~.~13~_0~ .. ~'7~~0~.4.~9 ~~~'~2~~~'6~~~0) . .4~4~_~01.~ .. 3~4~~1.3~8~ 
IPCB-l, 14 - '.23 O. 1.20 16 1.16 1.1. 1.21 1.12 0.15 1.16 0: 1.16 1.15 1.14 0.17 1.15 
IPCB-l! 1208 01 0.02 0.02 1.02 02 02 02 )2 01 0.02 0.02 03 02 0.02 1.02 
IPCB' 20 11571' 73 0.14 - 0.23 O. 0.20 0.16 .16 O. 0.2' .12 0. 15 0.16 0.2~ 0.16 0.15 0.14 0. 17 0.15 
IPCB-20 06 009 0.0; 1.08 09 05 O. 1.06 11 06 06 06 0.07 ~ U 
IPCB-20 04 - 06 0.05 1.05 04 04 as 06 03 0.04 1.04 04 04 04 0.05 1.0' 
IPCB-28 O. 0.18 0.13 0.06 0.13 .13 .13 .16 .10 0.12 0.12 1.2' .12 0.14 O. 
IPCB-44 1.07 - 0.16 0. 12 1.29 0.05 1.19 O. 08 04 0.06 0.07 1.39 ~ ~ ~ ~ ilcQI 
IPCB-52 .10 - '.23 0.16 1.20 16 16 18 1.21 1.13 O. 0.16 1.2. 1.16 1. 11 1.24 O. 0.11 
IPCB-66 1.05 - 15 0.09 • m 0.06 06 DB 05 0.06 0.06 06 ~ O. 

IPCB-B/S 1.07 - 12 0.09 1.10 08)8 1.1' 06 O.OB O.OB 1.14 O. 0.01 
IPCB-B' i.OO - OA' 0.14 1.61 )4B;0 1.63 1.3B O. 147 1.84 14, O. 0.01 
lP~LOROA~OLEQSl7 013 0.10 jl.l1 jl.OB Jl,)6 Q,()jQ O.~ O.~ 0.04 0.1~ O. I.O~ O. 0.01 
IPENTACHL:)ROBENZENE .02 0.0; ~ 08 1.11 06 08 O.OB 05 01 O. 0.01 
TRANS-NONACHLOR 1.04 - 0.06 0.05 0.05 04)4 06 03 0.04 0.04 04 O. 0.05 

IARSENII ' .3 221 19.6 20.3 1.1 22.0 15.5 18.B 19.4 21 . l' .5 19.3 lB.6 20A 1~' . 6 33.8 23.5 
ICADMlll\i1 1.02 0.04 1.025 _U 1.0 0.0 1.0 0.0 0.0 1.0 O. 0.0 0.0 0.0 0.0 O. 
CHROM IUM 0.4 - 0.7 1.5 .4 1.5 1.5 _ 1.5 0.. 1.8 0.3 Jl,! J! ~U Jl,! _ U ~lJ Jl,!l UOJ;. U 
COPPEF 2" .4 - 534 414 4~ . 1.3 'A 2' 3!1.0 43. 29.5 21 24. 24. 3C. 19.6 31 .4 37. 
IRON B.9 13.9 .0 4 1.4 -.! d 1.9 4. 14.9 9.6 .13. 34 2. 9. 124 9.6 
~ jl.O!l,!l,.M. _0.5 _04 1.3 ~ oc! O.O_J.J O. O. 0 O. 1.6 0.2 
IMANGANESE 3.4 - 9.5 7. 3.3 4.2 1.5 3. 8. 2. 3. 12.9 13! 4. 4.8 ~ 

IMERCURY 0.6 - O.B 1.7 1.6 1.5 O. 1.5 1.6 1.4 O. 1.5 '.7 
il'J1QS§, .Jl..B - 0.9 O.B 1.9 1.8 I.B O. O. I.B 0.9 U O. 0.8 O. O. 1.9 0.8 
ISILVER O.B - 14 .1 1.8 1.9 1.0 1.5 1.9 I.B O.B 0.9 0.6 0.6 1. .2 
IZINC 76.2 - 143.0 1094 lC . 12. 8,' .0 8,' .8 12C 9' . 97.1 80.3 92. 102.0 9, 114.0 123. 112. 

Foolnoles: 
Shaded values indicale concentralions that are two limes greater than concentrations at the reference stations for all parameters except for dioxins which are three times greater. 
No;malized concentralions were determined by dividing tissue concentration by percent lipid. Metals were not normalized. 
Parameters where all samples were non-detects are deSignated with a "U". 
1 - Concentrations in this table are average concentrations at each monitoring station. One-half of the method detection limit was used to calculate the average for non-detected data. 
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TABLE A.4-4 

COEFFICIENT OF VARIATIONS FOR THE ROUND 4 SEDIMENT DATA FOR THE MONITORING STATIONS 
BASELINE INTERIM OFFSHORE MONITORING REPORT 

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

Dioxins (PG/G) 
1,2,3,4,6,7,8,9-0CDD 
1,2,3,4,6,7,8-HPCDD 
1,2,3,4,6,7,8-HPCDF 
1,2,3,4,7,8,9-HPCDF 
1,2,3,4,7,8-HXCDD 
1,2,3,6,7,8-HXCDD 
1,2,3,6,7,8-HXCDF 
1,2,3,7,8,9-HXCDD 
1,2,3,7,8,9-HXCDF 
1,2,3,7,8-PECDD 
2,3,4,6,7,8-HXCDF 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
TOTAL; DIOXINS 
TOTAL HPCDD 
TOTAL HPCDF 
TOTAL HXCDD 
TOTAL HXCDF 
TOTALPECDD 
TOTAL TCDD 
Average Coefficient of Variation 
Minimum Coefficient of Variation 
Maximum Coefficient of Variation 

Semi-Volatile Organics (NG/G) 
1,1-Biphenvl 
1-Methylnaphthalene 
1-Methylphenanthrene 
2,3,5-Trimethvlnaphthalene 
2,6-Dimethvlnaphthalene 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a )anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo( e )pvrene 
Benzo(g, h, i)perylene 
Benzo(k)fluoranthene 
C 1-Chrysenes 
C 1-Dibenzothiophenes 
C 1-Fluoranthenes/pyrenes 
C 1-Fluorenes 
C 1-Naphthalenes 
C 1-Phenanthrenes/anthracenes 
C2-Chrysenes 
C2-Dibenzothiophenes 
C2-Fluorenes 
C2-Naphthalenes 
C2-Phenanthrenes/anthracenes 
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Coefficient of 
Variation 

1.6 
1.6 
1.2 

0.51 
0.47 
1.0 

0.44 
0.54 
0.34 
0.49 
0.41 
0.71 
0.94 
1.6 
1.6 
1.4 
1.4 

0.93 
1.2 
1.1 

0.98 
0.34 
1.63 

1.4 
1.5 
1.4 
1.1 
1.1 
1.3 
2.3 
1.5 
1.5 
1.3 
1.3 
1.2 
1.3 
1.4 
1.3 
1.5 
1.1 
1.8 
2.0 
1.4 
1.5 
1.3 
1.3 
2.2 
1.2 
2.0 



TABLE A.4-4 

COEFFICIENT OF VARIATIONS FOR THE ROUND 4 SEDIMENT DATA FOR THE MONITORING STATIONS 
BASELINE INTERIM OFFSHORE MONITORING REPORT 

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
PAGE 20F 4 

Coefficient of 
Parameters Variation 
C3-Chrysenes 0.73 
C3-0ibenzothiophenes 1.5 
C3-Fluorenes 2.3 
C3-Naphthalenes 1.2 
C3-Phenanthrenes/anthracenes 2.2 
C4-Chrysenes 1.1 
C4-Naphthalenes 1.4 
C4-Phenanthrenes/anthracenes 2.2 
Chrysene 1.3 
Oibenzo(a,h)anthracene 1.3 
Oibenzothiophene 1.6 
Fluoranthene 1.6 
Fluorene 1.9 
Indeno(1,2,3-cd)pyrene 1.3 
Naphthalene 1.5 
Perylene 1.0 
Phenanthrene 1.8 
Pyrene 1.6 
Average Coefficient of Variation 1.50 
Minimum Coefficient of Variation 0.73 
Maximum Coefficient of Variation 2.31 

Pesticides (NG/G) 
1,2,3,4-Tetrachlorobenzene 0.79 
1,2,4,5-Tetrachlorobenzene 0.81 
2,4'-000 0.98 
2,4'-00E 1.2 
2,4'-00T 2.3 
4,4'-000 1.5 
4,4'-00E 2.2 
4,4'-00T 2.1 
Aldrin 2.2 
alpha-BHC 0.71 
Alpha-Chlordane 1.6 
beta-BHC 0.68 
Chlorpyrifos 0.56 
cis-Nonachlor 1.1 
delta-BHC 1.4 
Oieldrin 2.3 
Endosulfan II 1.1 
Endrin 0.75 
Igamma-BHC (Lindane) 0.65 
Gamma-Chlordane 2.7 
Heptachlor 1.4 
Heptachlor Epoxide 1.7 
Hexachlorobenzene 1.1 



TABLE A.4-4 

COEFFICIENT OF VARIATIONS FOR THE ROUND 4 SEDIMENT DATA FOR THE MONITORING STATIONS 
BASELINE INTERIM OFFSHORE MONITORING REPORT 

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
PAGE 3 OF 4 

Coefficient of 
Parameters Variation 
Mirex 2.2 
Oxychlordane 1.1 
Pentachloroanisole 0.89 
Pentachlorobenzene 0.78 
Trans-Nonachlor 1.9 
Average Coefficient of Variation 1.39 
Minimum Coefficient of Variation 0.56 
Maximum Coefficient of Variation 2.73 

PCB's (NG/G) 
PCB-101/90 1.0 
PCB-105 1.0 
PCB-118 0.93 
PCB-126 1.5 
PCB-128 0.86 
PCB-138 1160 1.3 
PCB-149/123 1.8 
PCB-153/132 1.9 
PCB-156 0.84 
PCB-167 2.5 
PCB-169 1.1 
PCB-170/190 1.2 
PCB-18/17 1.9 
PCB-180 3.6 
PCB-187 3.2 
PCB-189 3.3 
PCB-195/208 3.5 
PCB-201/157/173 3.3 
PCB-206 3.5 
PCB-209 1.9 
PCB-28 1.9 
PCB-44 1.5 
PCB-52 1.1 
PCB-66 1.5 
PCB-77 1.0 
PCB-8/5 1.9 
PCB-81 1.7 
Average Coefficient of Variation 1.88 
Minimum Coefficient of Variation 0.84 
Maximum Coefficient of Variation 3.62 



TABLE A.4-4 

COEFFICIENT OF VARIATIONS FOR THE ROUND 4 SEDIMENT DATA FOR THE MONITORING STATIONS 
BASELINE INTERIM OFFSHORE MONITORING REPORT 

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

I Paramete .. 
Inorganics (UG/GJ 
Aluminum 
Arsenic 
Cadmium 
Chromium 
Copper 
Iron 
Lead 
Maflganese 
Mercury 
Nickel 
Silver 
Zinc 
Average Coefficient of Variation 
Minimum Coefficient of Variation 
Maximum Coefficient of Variation 

% 

Notes: 

PAGE 4 OF 4 

Coefficient of 
Variation 

0.13 
0.28 
1.1 

0.37 
2.3 
0.44 
1.3 

0.28 
1.7 
1.1 
2.4 
1.5 

1.08 
0.13 
2.39 

0.59 

- Source data located in the Round 4 data package (TtNUS, September 2001). 



ATTACHMENT A.4-1 
DATA OUALITY REVIEW (DOR) 

ROUND 4 

Various data quality control measures were implemented during the field investigation performed 
for Portsmouth Naval Shipyard (PNS), Round 4 (April 2001). These quality measures were 
conducted to help ensure that the resultant data were suitable for their intended uses. A brief 
summary of the measures is provided in the next three sections. Section 1.0 contains a summary 
of the data quality indicators (DOls). Field quality control samples are discussed in Section 2.0. 
A summary of the data validation procedures and the results of the data validation process 
appear in Section 3.0. 

During Round 4, samples were collected and .analyzed from the following media: mussels, 
juvenile lobsters, and sediment. Juvenile lobsters were dissected into muscle and 
hepatopancreas samples during Rounds 1, 2, 3, and 4. The hepatopancreas samples were 
frozen and preserved for future analysis, if necessary for Rounds 2, 3, and 4. The intestines were 
removed from the muscle samples, prior to extraction. 

1.0 DATA QUALITY INDICATORS 

The Interim Offshore Monitoring Plan was prepared as required by the Interim Record of Decision 
(ROD) for Operable Unit (OU) 4. The monitoring program is designed to provide offshore 
monitoring in the interim period before completion of the offshore feasibility study (FS) and 
selection and implementation of the final remedy for OU4. The focus of the interim offshore 
monitoring program is to provide data to determine whether, over the course of the interim 
monitoring, current and future concentrations of chemicals of concern (metals, PCBs, and PAHs) 
in the offshore areas are at acceptable levels. When the FS is conducted, available data, 
including data collected as part of the interim monitoring, will be used for the identification and 
evaluation of final remedial options for OU4. 

Dais are parameters that are monitored to establish the quality of data generated during an 
investigation. Some of the DO Is are generated from analysis of field samples (e.g., from field 
duplicates), and others result from the analysis of laboratory samples (e.g., laboratory duplicates). 
Individually, field and laboratory Dais provide measures of the performance of the respective 
investigative operations (field or laboratory). Taken together, the DOls provide a measure of the 
overall project performance. An overall evaluation of DOls may also be used to improve the 
investigative process by identifying where in the process major uncertainties or biases are 
occurring. 

1.1 Precision 

Precision is a measure of the degree to which two or more measurements are in agreement and 
describes the reproducibility of measurements of the same parameter for samples analyzed 
under similar conditions. 

Precision is expressed as a relatiVe percent difference (RPD), which is defined as the ratio of the 
range to the mean. RPDs, which are typically expressed as percentages, are used to evaluate 
both field and laboratory duplicate precision and are calculated as follows: 

IV1- V21 
RPD= ( ) x100 

V1 + V2 12 

where RPD = relative percent difference 
V1, V2 = two results obtained by analyzing duplicate samples 
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Field precision is assessed by collecting and measuring field duplicates at a rate of one duplicate 
per 10 environmental samples. This precision estimate encompasses the combined uncertainty 
associated with sample collection, homogenization, splitting, handling, laboratory and field 
storage (as applicable), preparation for analysis, and analysis. In contrast, precision estimates 
obtained from analyzing duplicate laboratory samples incorporate only homogenization, 
subsampling, preparation for analysis, laboratory storage (if applicable), and analysis 
uncertainties. 

Laboratory precision ac samples [Le., laboratory duplicates for inorganic chemicals and matrix 
spike duplicates (MSDs) for organic chemicals] were analyzed with a minimum frequency of five 
percent (Le., 1 ac sample per 20 environmental samples). Laboratory precision is measured by 
comparing RPD values to precision control limits specified in the applicable analytical standard 
operating procedures (SOPs). 

The precision objectives for parameters are specified in the associated analytical protocols. 
General precision objectives such as ±50 percent for solid matrices and ±30 percent for aqueous 
matrices were employed for this project for both field and laboratory duplicates. In general, 
qualification due to imprecision was not a significant cause of data qualification and does not 
impact the usability of the data for monitoring purposes, as depicted in Table 1-1 below. A 0 
percent qualification rate indic,ates that no data were qualified due to duplicate imprecision and 
reflects the best possible performance. 

Table 1-1 - Rates of Qualification 
Laboratory and Field Duplicate Precision 

Metals I Misc. I Dioxin I PAH 
Juvenile Lobsters 

Lab Duplicate Imprecision 8% I 0% I 0% I 0% 
Field Duplicate Imprecision 0% I 0% I 0% I 0% 

Mussels 
Lab Duplicate Imprecision 0% I 0% I 1% I 2% 
Field Duplicate Imprecision 0% I 0% I 0% I 0% 

Sediment 
Lab Duplicate Imprecision 2% I 6% I 0% I 1% 
Field Duplicate Imprecision 1% I 11% I 3% I 6% 

I Pest/PCB 

I 1% 
1 0% 

I 2% 
I 0% 

I 1% 
I 8% 

Twelve field duplicates were collected for 127 sediment samples. Seven field duplicates were 
collected for 64 tissue samples. Therefore, the 10 percent minimum frequency criterion was 
achieved. 

1.2 Accuracy 

Accuracy is the degree of agreement between an observed value and an accepted reference 
value. This parameter is assessed by measuring spiked samples [e.g., surrogate spikes or matrix 
spikes (MSs)] or well-characterized samples of certified analyte concentrations (e.g., LCSs) and 
by measuring blanks. Accuracy measurements' are designed to detect biases associated with 
sample handling and analysis. 

Accuracy requirements for field measurements are typically ensured through control over the 
sample collection and handling and through routine instrument calibration. Accuracy is also 
typically monitored through the use of blanks to detect cross-contamination and by monitoring 
adherence to procedures that prevent sample contamination or degradation. Equipment rinsate 
blanks were collected for this investigation to assess cross-contamination via sample collection 
equipment. Source water blanks were collected to monitor the purity of water used to 
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decontaminate sampling equipment. Accuracy was also assured qualitatively through adherence 
to all sample handling, preservation, and holding time requirements. 

Accuracy in the laboratory is measured through the comparison of a spiked sample or LCS result 
to a known or calculated value and is expressed as a percent recovery (%R). It is also assessed 
by monitoring the analytical recovery of select surrogate compounds added to samples that are 
analyzed by organic chromatographic methods. MS and surrogate compound analyses measure 
the combined accuracy effects of the sample matrix, sample preparation, and sample 
measurement. LCSs are used to assess the accuracy of laboratory operations with minimal 
sample matrix effects. Spiking concentrations were required to equal or approximate the default 
concentrations detailed in the applicable sample preparation or analysis SOPs. LCS and MS 
analyses were performed at a frequency no less than one per 20 associated samples of like 
matrix as required by the Interim Offshore Monitoring Plan. Laboratory accuracy is assessed by 
comparing calculated %R values to accuracy control limits specified in the applicable "laboratory 
SOP. 

Percent recovery is calculated using the following equation: 

where %R = 
Ss = 
So = 
S = 

%R = Ss - So x 100 
S 

percent recovery 
result of spiked sample 
result of non-spiked sample 
concentration of spiked amount. 

In general, a percent recovery range of 75 to 125 defines the accuracy objective for the analytical 
data. It should be noted, however, that the analytical laboratory establishes analyte-specific 
percent recoveries. 

Table 1-2 depicts the qualification rates for MS, LCS, surrogate, and internal standard recoveries. 
Failure to meet accuracy requirements (internal standard recovery) resulted in a high rate of 
qualification of juvenile lobster and mussel tissues in Round 1. The percentage of tissue data 
qualified for internal standard noncompliances dropped in Round 2 and continued to drop again in 
Rounds 3 and 4. This demonstrates continued improvement in laboratory performance for this 
matrix. The exclusion of the hepatopancreas data from Rounds 2, 3, and 4 and removal of the 
intestine from the juvenile lobster muscle tissue probably contributed to the decreased rate of , 
rejection and qualification from Round 1 to Round 4. A significant increase in the qualification 
rate of pesticide/PCB sediment samples was observed (Round 4 = 29 percent, Round 3 = 0 
percent). The cause of the increase is unknown and should be monitored closely in subsequent 
rounds. Increases in qualification may be due to problems in one or more of the following areas: 
matrix of samples, age, of standard, manufacture of standard solution, spiking of standard 
solution, or calibration of surrogate compounds. 
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Table 1-2 - Rates of Qualification 
Surrogate, Matrix Spike, Blank Spike, and Internal Standard Recoveries 

Metals Misc. Dioxin PAH Pest/PCB 
Juvenile Lobsters 

Matrix Spike Recovery 0% 0% 0% 0% <1% 
Blank Spike Recovery 0% 0% 0% 8% 8% 
Surrogate Recovery NA NA 0% 0% 0% 

Internal Standard Recovery NA NA 0% 0% 0% 
Recovery Standard NA NA 3% NA NA 
Clean-up Standard NA NA 3% NA NA 

Mussels 
Matrix Spike Recovery 8% 0% 0% <1% <1% 
Blank Spike Recovery 0% 0% <1% 18% 13% 
Surrogate Recovery NA NA 0% <1% 0% 

Internal Standard Recovery NA NA 0% 0% 0% 
Recovery Standard NA NA 8% NA NA 
Clean-up Standard NA NA 8% NA NA 

Sediment 
Matrix Spike Recovery 2% 12% <1% 4% <1% 
Blank Spike Recovery 0% 10% 0% 2% 3% 
Surrogate Recovery NA NA 0% <1% 29% 

Internal Standard Recovery NA NA 0% <1% 0% 
Recovery Standard NA NA 4% NA NA 
Clean-up Standard NA NA 4% NA NA 

NA = Not applicable. 

1.3 Completeness 

Completeness is a measure of the amount of usable, valid analytical data obtained compared to 
the amount expected to be obtained. Completeness is expressed as a percentage. 

Field completeness is a measure of the amount of valid field measurements obtained from all the 
field measurements taken in the project. A completeness criterion of 100 percent applies to these 
measurements. 

Laboratory completeness is a measure of the amount of usable, valid laboratory measurements 
per matrix obtained for each target analyte. Usable, valid results are those that are judged, after 
data assessment, to represent the sampling populations and to have not been disqualified for use 
through data validation or data assessment. Completeness is typically expressed as a 
percentage and is determined using the following equation: 

where %C 
V 
T 

= 
= 
= 

%C=~x 100 
T 

percent completeness 
number of results determined to be valid 
Total number of results 

Under ideal conditions, the laboratory completeness objective would be 100 percent. However, 
samples can be rendered unusable during shipping and preparation (e.g., bottles broken or 
extracts accidentally destroyed) or analysis (e.g., loss of instrument sensitivity, strong matrix 
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effects}. Laboratory completeness objectives are 90 percent for sediment, 80 percent for mussel 
tissues, and 60 percent for juvenile lobster tissue. Table 1-3 compares the percent completeness 
among Rounds 1, 2, 3, and 4 for sediment and tissues. Pore water and surface water samples 
were collected during Round 2 only and, therefore, were not included in the comparison. 

Table 1-3 - Percent Completeness 

Tissues Sediment 
Round Round Round Round Round Round· Round Round 

1 2 3 4 1 2 3 4 
Total Data 13,082 8,178 8,231 8,064 8,673 8,673 8,598 8,643 

Points 
Rejected Data 230 0 41 0 10 10 1 31 

Points 
% Completeness 98.2% 100% 99.5% 100% 99.9% 99.9% 99.9% 99.6% 

The calculated percent completeness for laboratory analytical data collected during the field 
investigation is 100 percent for mussel tissues and juvenile lobster tissues (Le., zero laboratory 
analytical results out of a total of 8,064 data points were qualified as unusable). The calculated 
percent completeness for laboratory analytical data collected during the field investigation is 99.6 
percent for sediments (Le., 31-laboratory analytical results out of a total of 8,643 data points were 
qualified "as unusable). Therefore, the data completeness objectives for the project were 
achieved. Table 1-4 lists the specific results that were rejected during Round 4. 

The laboratory failed to extract these field quality control samples within 14 days of sample 
collection (Le., two times the 7-day holding time requirement). Rejected data are not suitable for 
use for the Interim Offshore Monitoring Plan. Extraction of the aqueous field quality control 
samples outside the required holding time may lead to an increased reporting of false positives. 

Round 4DQR 5 November 16,2001 



Table 1-4 - Rejected Results 

Sample Parameter Basis for Rejection 
OU4-SD-M04-1 01 B-2-D ACID VOLATILE SULFIDE Matrix Spike <10% 

OU4-SD-R01-101 B PCB-126 Blank Spike <10% 
OU4-SD-R01-201 B PCB-126 Blank Spike <10% 
OU4-SD-R01-301 B PCB-126 Blank Spike <10% 
OU4-SD-R01-401 B PCB-126 Blank Spike <10% 
OU4-SD-R02-101 B PCB-126 Blank Spike <10% 
OU4-SD-R02-401 B PCB-126 Blank Spike <10% 
OU4-SD-M01-301 B PCB-156 Blank Spike <10% 
OU4-SD-R01-301 B PCB-209 Blank Spike <10% 
OU4-SD-M12-101B PCB-81 Blank Spike <10% 
OU4-SD-R01-1 01 B PCB-81 Blank Spike <10% 
OU4-SD-R01-201 B PCB-81 Blank Spike <10% 
OU4-SD-R02-1 01 B PCB-81 Blank Spike <10% 
OU4-SD-M08-1 01 B HEPTACHLOR Surrogate Recovery <10% 

OU4-SD-M04-1 01 B-2 ACID VOLATILE SULFIDE Holding Time Noncompliance 
OU4-SD-M12-1 01 B 1,2,3,4,7,8,9-HPCDF Recovery Standard <10% 
OU4-SD-M12-101B 1,2,3,4,7,8-HXCDD Recovery Standard <10% 
OU4-SD-M12-101B 1,2,3,4,7,8-HXCDF Recovery Standard <10% . 
OU4-SD-M12-101 B 1,2,3,6,7,8-HXCDD Recovery Standard <10% 
OU4-SD-M12-1 01 B 1,2,3,6,7,8-HXCDF Recovery Standard <10% 
OU4-SD-M12-1 01 B 1,2,3,7,8,9-HXCDD Recovery Standard <10% 
OU4-SD-M 12-101 B 1,2,3,7,8,9-HXCDF Recovery Standard <10% 
OU4-SD-M12-1 01 B 1,2,3,7,8-PECDD Recovery Standard <10% 
OU4-SD-M 12-101 B 2,3,4,6,7,8-HXCDF Recovery Standard <10% 
OU4-SD-M12-1 01 B 2,3,4,7,8-PECDF , Recovery Standard <10% 
OU4-SD-M12-1 01 B 2,3,7,8-TCDD Recovery Standard <10% 
OU4-SD-M12-101 B 2,3,7,8-TCDF Recovery Standard <10% 
OU4-SD-M 12-101 B TOTAL PECDD Recovery Standard <10% and Hold Time 
OU4-SD-M12-101B TOTAL TCDD Recovery Standard <10% and Hold Time 
OU4-SD-M 12-101 B TOTAL TCDF Recovery Standard <10% and Hold, Time 
OU4-SD-M08-1 01 B GAMMA-CHLORDANE Surrogate Recovery <10% 
OU4-RB-001-001 B BENZO(G,H,I)pERYLENE Holding Time Noncompliance 
OU4-RB-001-001 B C1-FLUORANTHENES/PYRENES Holding Time Noncompliance 
OU4-RB-001-001 B C2-CHRYSENES Holding Time Noncompliance 
OU4-RB~001-001 B C2-FLUORENES Holding Time Noncompliance 
OU4-FB-001-001 B C3-CHRYSENES Holding Time Noncompliance 
OU4-RB-001-001 B C3-CHRYSENES , Holding Time Noncompliance 
OU4-RB-002-001 B C3-CHRYSENES , Holding Time Noncompliance 
OU4-RB-003-001 B C3-CHRYSENES Holding Time Noncompliance 
OU4-RB-003-001 B C3-PHENANTHRENES/ ANTHRACENES Holding Time Noncompliance 
OU4-RB-001-001 B C4-CHRYSENES Holding Time Noncompliance 
OU4-RB-002-001 B C4-CHRYSENES Holding Time Noncompliance 
OU4-RB-001-001 B C4-NAPHTHALENES Holding Time Noncompliance 
OU4-FB-001-001 B 1,2,4,5-TETRACHLOROBENZENE Holding Time Noncompliance 
OU4-RB-001-001 B 1,2,4,5-TETRACHLOROBENZENE Holding Time Noncompliance 
OU4-RB-002-001 B 1,2,4,5-TETRACHLOROBENZENE Holding Time Noncompliance 
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Sample Parameter Basis for Rejection 
OU4-FB-001-001 B 2,4'-DDD Holding Time Noncompliance 
OU4-RB-001-001 B 2,4'-DDD Holding Time Noncompliance 
OU4-RB-002-001 B 2,4'-DDD Holding Time Noncompliance 
OU4-RB-003-001 B 2,4'-DDD Holding Time Noncompliance 
OU4-FB-001-001 B 2,4'-DDE Holding Time Noncompliance 
OU4-RB-001-001 B 2,4'-DDE Holding Time Noncompliance 
OU4-RB-002-001 B 2,4'-DDE Holding Time Noncompliance 
OU4-RB-003-001 B 2,4'-DDE Holding Time Noncompliance 
OU4-FB-001-001 B 2,4'-DDT Holding Time Noncompliance 
OU4-RB-001-001 B 2,4'-DDT Holding Time Noncompliance 
OU4-RB-002-001 B 2,4'-DDT Holding Time Noncompliance 
OU4-RB-003-001 B 2,4'-DDT Holding Time Noncompliance 
OU4-FB-001-001 B 4,4'-DDD Holding Time Noncompliance 
OU4-RB-001-001 B 4,4'-DDD Holding Time Noncompliance 
OU4-RB-002-001 B 4,4'-DDD Holding Time Noncompliance 
OU4-RB-003-001 B 4,4'-DDD Holding Time Noncompliance 
OU4-RB-001-001 B 4,4'-DDE Holding Time Noncompliance 
OU4-RB-002-001 B . 4,4'-DDE Holding Time Noncompliance 
OU4-RB-003-001 B 4,4'-DDE Holding Time Noncompliance 
OU4-FB-001-001 B 4,4'-DDT Holding Time Noncompliance 
OU4-RB-002-001 B 4,4'-DDT Holding Time Noncompliance 
OU4-RB-003-001 B 4,4'-DDT Holding Time Noncompliance 
OU4-FB-001-001 B ALDRIN Holding Time Noncompliance 
OU4-RB-001-001 B ALDRIN Holding Time Noncompliance 
OU4-RB-002-001 B ALDRIN Holding Time Noncompliance 
OU4-RB-003-001 B ALDRIN Holding Time Noncompliance 
OU4-RB-003-001 B ALPHA-BHC Holding Time Noncompliance 
OU4-FB-001-001 B ALPHA-CH LORDAN E Holding Time Noncompliance 
OU4-RB-001-001 B ALPHA-CHLORDANE Holding Time Noncompliance 
OU4-RB-002-001 B ALPHA-CHLORDANE Holding Time Noncompliance 
OU4-RB-003-001 B ALPHA-CHLORDANE Holding Time Noncompliance 
OU4-FB-001-001 B CHLORPYRIFOS Holding Time Noncompliance 
OU4-RB-001-001 B CHLORPYRIFOS Holding Time Noncompliance 
OU4-RB-002-001 B CHLORPYRIFOS Holding Time Noncompliance 
OU4-RB-003-001 B CHLORPYRIFOS Holding Time Noncompliance 
OU4-FB-001-001 B CIS-NONACHLOR Holding Time Noncompliance 
OU4-RB-001-001 B CIS-NONACHLOR Holding Time Noncompliance 
OU4-RB-002-001 B CIS-NONACHLOR Holding Time Noncompliance 
OU4-RB-003-001 B CIS-NONACHLOR Holding Time Noncompliance 
OU4-FB-001-001 B DELTA-BHC Holding Time Noncompliance 
OU4-RB-001-001 B DELTA-BHC Holding Time Noncompliance 
OU4-RB-003-001 B DELTA-BHC Holding Time Noncompliance 
OU4-FB-001-001 B DIELDRIN Holding Time Noncompliance 
OU4-RB-001-001 B DIELDRIN Holding Time Noncompliance 
OU4-RB-002-001 B DIELDRIN Holding Time Noncompliance 
OU4-RB-003-001 B DIELDRIN Holding Time Noncompliance 
OU4-FB-001-001 B ENDOSULFAN II Holding Time Noncompliance 
OU4-RB-001-001 B ENDOSULFAN II Holding Time Noncompliance 
OU4-RB-002-001 B ENDOSULFAN II Holding Time Noncompliance . 
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Sample Parameter Basis for Rejection I 

OU4-RB-003-001 B ENDOSULFAN II Holding Time Noncompliance 
OU4-FB-001-001 B ENDRIN Holding Time Noncompliance 
OU4-RB-001-001 B EN DR IN Holding Time Noncompliance 
OU4-RB-002-001 B ENDRIN Holding Time Noncompliance 
OU4-RB-003-001 B ENDRIN Holding Time Noncompliance 
OU4-FB-001-001 B GAMMA-BHC (LINDANE) Holding Time Noncompliance 
OU4-RB-001-001 B GAMMA-BHC (LINDANE) Holding Time Noncompliance 
OU4-RB-002-001 B GAMMA-BHC (LINDANE) Holding Time Noncompliance 
OU4-RB-003-001 B GAMMA-BHC (LINDANE) Holding Time Noncompliance 
OU4-FB-001-001 B GAMMA-CHLORDANE Holding Time Noncompliance 
OU4-RB-001-001 B GAMMA-CHLORDANE Holding Time Noncompliance 
OU4-RB-002-001 B GAMMA-CHLORDANE Holding Time Noncompliance 
OU4-RB-003-001 B GAMMA-CHLORDANE Holding Time Noncompliance 
OU4-FB-001-001 B HEPTACHLOR Holding Time Noncompliance 
OU4-RB-001-001 B HEPTACHLOR Holding Time Noncompliance 
OU4-RB-002-001 B HEPTACHLOR Holding Time Noncompliance 
OU4-RB-003-001 B HEPTACHLOR Holding Time Noncompliance 
OU4-FB-001-001 B HEPTACHLOR EPOXIDE Holding Time Noncompliance 
OU4-RB-001-001 B HEPTACHLOR EPOXIDE Holding Time Noncompliance 
OU4-RB-002-001 B HEPTACHLOR EPOXIDE Holding Time Noncompliance _ 
OU4-RB-003-001 B HEPTACHLOR EPOXIDE Holding Time Noncompliance 
OU4-FB-001-001 B HEXACHLOROBENZENE Holding Time Noncompliance 
OU4-RB-001-001 B HEXACHLOROBENZENE Holding Time Noncompliance 
OU4-RB-002-001 B HEXACHLOROBENZENE Holding Time Noncompliance 
OU4-FB-001-001 B MIREX Holding Time Noncompliance 
OU4-RB-001-001 B MIREX Holding Time Noncompliance 
OU4-RB-002-001 B MIREX Holding Time Noncompliance 
OU4-RB-003-001 B MIREX Holding Time Noncompliance 
OU4-FB-001-001 B OXYCHLORDANE Holding Time Noncompliance 
OU4-RB-001-001 B OXYCHLORDANE Holding Time Noncompliance 
OU4-RB-002-001 B OXYCHLORDANE Holding Time Noncompliance 
OU4-RB-003-001 B OXYCHLORDANE Holding Time Noncompliance 
OU4-FB-001-001 B PCB-101/90 Holding Time Noncompliance 
OU4-RB-001-001 B PCB-101/90 Holding Time Noncompliance 
OU4-RB-002-001 B PCB-101/90 Holding Time Noncompliance 
OU4-RB-003-001 B PCB-101/90 Holding Time Noncompliance 
OU4-FB-001-001 B PCB-105 Holding Time Noncompliance 
OU4-RB-001-001 B PCB-105 Holding Time Noncompliance 
OU4-RB-002-001 B PCB-105 Holding Time Noncompliance 
OU4-RB-003-001 B PCB-105 Holding Time Noncompliance 
OU4-FB-001-001 B PCB-114 Holding Time Noncompliance 
OU4-RB-001-001 B PCB-114 Holding Time Noncompliance 
OU4-RB-002-001 B PCB-114 Holding Time Noncompliance 
OU4-RB-003-001 B PCB-114 Holding Time Noncompliance 
OU4~FB-001-001 B PCB-118 Holding Time Noncompliance 
OU4-RB-001-001 B PCB-118 Holding Time Noncompliance 
OU4-RB-002-001 B PCB-118 Holding Time Noncompliance 
OU4-RB-003-001 B PCB--'118 Holding Time Noncompliance 
OU4-FB-001-001 B PCB-128 Holding Time Noncompliance I 

Round 4 DQR 8 November 16,2001 



Sample Parameter Basis for Rejection 
OU4-RB-001-001 B PCB-128 Holding Time Noncompliance 
OU4-RB-002-001 B PCB-128 Holding Time Noncompliance 
OU4-RB-003-001 B PCB-128 Holding Time Noncompliance 
OU4-FB-001-001 B PCB-149/123 Holding Time Noncompliance 
OU4-RB-001-001 B PCB-149/123 Holding Time Noncompliance 
OU4-RB-002-001 B PCB-149/123 Holding Time Noncompliance 
OU4-RB-003-001 B PCB-149/123 Holding Time Noncompliance 
OU4-FB-001-001 B PCB-156 Holding Time Noncompliance 
OU4-RB-001-001 B PCB-156 Holding Time Noncompliance 
OU4-RB-002-001 B PCB-156 Holding Time Noncompliance 
OU4-RB-003-001 B PCB-156 Holding Time Noncompliance 
OU4-FB-001-001 B PCB-167 Holding Time Noncompliance 
OU4-RB-001-001 B PCB-167 Holding Time Noncompliance 
OU4-RB-002-001 B PCB-167 Holding Time Noncompliance 
OU4-RB-003-001 B PCB-167 Holding Time Noncompliance 
OU4-FB-001-001 B PCB-170/190 Holding Time Noncompliance 
OU4-RB-001-001 B PCB-170/190 Holding Time Noncompliance 
OU4-RB-002-001 B PCB-170/190 Holding Time Noncompliance 
OU4-RB-003-001 B PCB-170/190 Holding Time Noncompliance 
OU4-RB-002-001 B PCB-18/17 Holding Time Noncompliance 
OU4-FB-001-001 B PCB-180 Holding Time Noncompliance 
OU4-RB-001-001 B PCB-180 Holding Time Noncompliance 
OU4-RB-002-001 B PCB-180 Holding Time Noncompliance 
OU4-RB-003-001 B PCB-180 Holding Time Noncompliance 
OU4-FB-001-001 B PCB-187 Holding Time Noncompliance 
OU4-RB-001-001 B PCB-187 Holding Time Noncompliance 
OU4-RB-002-001 B PCB"187 Holding Time Noncompliance 
OU4-RB-003-001 B PCB-187 Holding Time Noncompliance 
OU4-FB-001-001 B PCB-189 Holding Time Noncompliance 
OU4-RB-001-001 B PCB-189 Holding Time Noncompliance 
OU4-RB-002-001 B PCB-189 Holding Time Noncompliance 
OU4-RB-003~001 B PCB-189 Holding Time Noncompliance 
OU4-FB-001-001 B PCB-195/208 Holding Time Noncompliance' 
OU4-RB-001-001 B PCB-195/208 Holding Time Noncompliance 
OU4-RB-002-001 B PCB-195/208 Holding Time Noncompliance 
OU4-RB-003-001 B PCB-195/208 Holding Time Noncompliance 
OU4-FB-001-001 B PCB-201 /157/173 Holding Time Noncompliance 
OU4-RB-001-001 B PCB-201 /157/173 Holding Time Noncompliance 
OU4-RB-002-001 B PCB-201 /157/173 Holding Time Noncompliance 
OU4-RB-003-001 B PCB-201 /157/173 Holding Time Noncompliance 
OU4-FB-001-001 B PCB-206 Holding Time Noncompliance 
OU4-RB-001-001 B PCB-206 Holding Time Noncompliance 
OU4-RB-002-001 B PCB-206 Holding Time Noncompliance 
OU4-RB~003-001 B PCB-206 Holding Time Noncompliance 
OU4-FB-001-001 B PCB-209 Holding Time Noncompliance 
OU4-RB-001-001 B PCB-209 Holding Time Noncompliance 
OU4-RB-002-001 B PCB-209 Holding Time Noncompliance 
OU4-RB-003-001 B ·PCB-209 Holding Time Noncompliance 
OU4-FB-001-001 B PCB-44 Holding Time Noncompliance 
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Sample Parameter Basis for Rejection 
OU4-RB-001-001 B PCB-44 Holding Time Noncompliance 
OU4-RB-002-001 B PCB-44 Holding Time Noncompliance 
OU4-FB-001-001 B PCB-66 Holding Time Noncompliance 
OU4-RB-001-001 B PCB-66 Holding Time Noncompliance 
OU4-RB-003-001 B PCB-66 Holding Time Noncompliance 
OU4-FB-001-001 B PCB-8/S Holding Time Noncompliance 
OU4-RB-001-001 B PCB-8/S Holding Time Noncompliance 
OU4-RB-002-001 B PCB-8/S Holding Time Noncompliance 
OU4-RB-003-001 B PCB-8/S Holding Time Noncompliance 
OU4-FB-001-001 B PCB-81 Holding Time Noncompliance 
OU4-RB-001-001 B PCB-81 Holding Time Noncompliance 
OU4-RB-002-001 B PCB-81 Holding Time Noncompliance 
OU4-RB-003-001 B PCB-81 Holding Time Noncompliance 
OU4-RB-003-001 B PENTACHLOROBENZENE Holding Time Noncompliance 
OU4-FB-001-001 B TRANS-NONACHLOR Holding Time Noncompliance 
OU4-RB-001-001 B TRANS-NONACHLOR Holding Time Noncompliance 
OU4-RB-002-001 B TRANS-NONACH LOR Holding Time Noncompliance 
OU4-RB-003-001 B TRANS-NONACH LOR Holding Time Noncompliance 

1.4 Sensitivity 

Minimum and maximum nondetected results achieved during laboratory analysis were compared 
to target method detection limits contained in Tables 6-Sa through 6-Sg of the Interim Offshore 
Monitoring Plan. Because MDLs in Table 6-Si were presented on a wet weight basis for dioxins, 
the detection limits were adjusted for tissue by multiplying by S and for sediment by multiplying by 
2 in order to be consistent with the other fractions and report them on a dry weight basis. Tables 
1-S and 1-6 (located at the end of the Round 4 DQR) compare the Target MDLs to the minimum 
and maximum nondetects for each parameter, for each matrix. Exceedances of the target MDLs 
for sediment were noted for dioxins, semivolatile compounds, pesticides, PCB congeners, 
cadmium, copper, and silver. Target MDL mussel exceedances were noted for dioxins, 
semivolatile compounds, PCB congeners, chromium, and' nickel. Lobster target MDL 
exceedances were noted for dioxins, semivolatile compounds, PCB congeners, aluminum, 
chromium, and nickel. 

'1.5 Comparability 

Comparability is defined as the confidence with which one data set can be compared with another 
(e.g., among sampling points; among sampling events). This is a key parameter because data will 
be compared among monitoring stations and reference iocations and among sampling events (as 
part of trend analysis) to make interim decisions. Comparability is achieved by using standardized 
sampling and analysis methods, as well as data reporting formats. Additionally, consideration is 
given to seasonal conditions and other environmental variations that could exist to influence data 
results. Comparability of laboratory measurements will be assessed primarily through the use and 
documentation of similar sampling and analytical methods. Results will be reported in units to 
ensure comparability with previous data and with current state and federal standards and 
guidelines. Comparability of field data will be satisfied by ensuring the field sampling plan is 
followed and that proper sampling techniques are used. It also depends on recording field 
measurements using the correct units. Comparability of laboratory measurements will be assessed 
primarily through the use of certified reference materials, spike recoveries, and RPD values. Failure 
to achieve comparability will result in corrective action. 
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Field data were generated using the methodologies and units as specified in the Interim Offshore 
Monitoring Plan. Sampling techniques described in the plan and field sampling SOPs were 
followed. 

1.6 Representativeness 

Representativeness is an expression of the degree to which the data accurately and precisely 
depict the actual characteristics of a population or environmental condition existing at an individual 
sampling point and is contingent on a good design for the sampling program. The project planning 
documents (monitoring plan, field and laboratory SOPs) and use of standardized sampling, 
handling, analytical, and reporting procedures are designed so that the final data are accurate 
representations of actual site conditions. A number of conditions could arise that cause the 
representativeness of samples to be questioned. For example, data outliers or samples collected 
from a place different from the intended location could adversely impact representativeness of the 
data set. 

Data were collected from the specified locations using sampling, sample handling, analytical, and 
reporting procedures as specified in the Interim Offshore Monitoring Plan. Therefore, no data 
representativeness concerns have been raised and the data are suitable for use as part of the 
monitoring program. 

2.0 FIELD QUALITY CONTROL SAMPLES 

The following field QC samples were collected during the sampling efforts and were analyzed in' 
accordance with requirements specified in the Interim Offshore Monitoring Plan: 

Field duplicates for interim monitoring sediments were a single sample homogenized and split into 
two portions. Field duplicates were collected during a single act of sampling and analyzed for 
chemical constituents to measure the precision of the sampling and analysis program, as well as 
natural sample heterogeneity. As planned, mussel and juvenile lobster tissue sample duplicates 
were prepared by the laboratory in a manner similar to normal environmental media samples. 

Source water blanks consist of sampling of source waters, used in decontamination and steam 
cleaning, before use. The samples were obtained at the rate of one per source per sampling event. 
Source water is analyzed for all organic and inorganic constituents under investigation, as a means 
of determining whether the source water used in field procedures could potentially have introduced 
contaminants to the environmental samples collected. Source water blanks were evaluated in 
accordance with the planned data validation protocols to determine whether false positive results 
may exist. A false positive result is a result that indicates the presence of an analyte when the 
analyte should have been classified as nondetected. 

Equipment rinsate blanks were collected and analyzed to check the effectiveness of 
decontamination procedures. Samples were obtained under representative field conditions by 
collecting the rinse water generated by running analyte-free water through sample collection 
equipment after decontamination and before use. Rinsate blanks were obtained for each type of 
sampling equipment for each day that the sampling equipment was decontaminated. Where pre
cleaned, dedicated sampling equipment was used, one rinsate blank was collected as a "batch 
blank." Rinsate blanks were analyzed for the'same chemical constituents as the associated 
environmental samples. 

Temperature blanks were included in each cooler as a temperature indicator to assure that 
samples were received at the laboratory at the appropriate temperature. 

Positive results in the field blanks were not used as a basis for data validation because field blank 
results were not included in the SDG with their associated samples. Therefore, false positives 
may exist particularly for sample data close to or less than the reporting limit. Table 2-1 presents 
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the maximum contamination values reported in the field and rinsate blanks associated with the 
Round 4 sampling event. 

Table 2-1 - Maximum Positive Concentrations in Field and Rinsate Blanks 

Maximum 
Maximum 

Parameter Compounds Rinsate 
Field Blank Blank 

Dioxins (pg/L) 1,2,3,4,6,7,B,9-0CDD ND 31.7 
1,2,3,4,6,7,B-HPCOO NO 10.2 
1,2,3,4,6,7,B-HPCOF NO 5.39 
1,2,3,7,B-PECOF ND 7.32 
TOTAL HPCDO NO 31.7 
TOTAL HXCOO NO 10.2 
TOTAL HXCDF NO 5.4 

PAH (llg/L) 1,1-BIPHENYL 2.6 2.2 
1-METHYLNAPHTHALENE 4.3 3.2 
1-METHYLPHENANTHRENE 0.7 1 
2,3,5-TRIMETHYLNAPHTHALENE 1.3 1 
2,6-DIMETHYLNAPHTHALENE 1.6 1.3 
2-METHYLNAPHTHALENE 6.3 4.9 
ACENAPHTHENE 2.1 0.5 
ACENAPHTHYLENE 1.6 1.5 
ANTHRACENE 5.9 1.9 
BENZO(A)ANTH RACEN E 7.9 1.7 
BENZO(A)PYRENE 11.2 1 
BENZO(~FLUORANTHENE 10.1 4.6 
BENZO(E)PYRENE 6.1 2.1 
BENZO(G,H,I)PERYLENE 4.3 2.2 
BENZO(K)FLUORANTHENE 3.B 2.B 
C1-CHRYSENES 0.2 0.7 
C1-DIBENZOTHIOPHENES 0.1 0.2 
C1-FLUORANTHENES/PYRENES 3.6 0.3 
C1-FLUORENES 0.2 0.2 
C1-NAPHTHALENES 10.6 B.1 
C1- 2 4.2 

. PHENANTHRENES/ANTHRACENES 
C2-CHRYSENES 0.1 0.3 
C2-0IBENZOTHIOPHENES 0.2 0.1 
C2-FLUORENES 0.3 0.2 
C2-NAPHTHALEN ES 3.3 3.7 
C2- 1 4.9 
PHENANTHRENESMNTHRACENES 
C3-DIBENZOTH IOPH EN ES 0.1 0.1 
C3-FLUORENES 0.4 0.2 
C3-NAPHTHALENES 1 1.1 
C3- 0.1 0.1 
PHENANTHRENES/ANTHRACENES 
C4-CHRYSENES 0.1 0.1 
C4-NAPHTHALENES 0.2 0.1 
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Maximum 
Maximum Parameter Compounds Rinsate 

Field Blank Blank 
C4- 0.1 0.2 
PHENANTHRENESMNTHRACENES 
CHRYSENE 7 5 
DIBENZO(A,H)ANTH RACEN E 0.9 1 
DIBENZOTHIOPHENE 1.3 1.2 
FLUORANTHENE 13.6 5 
FLUORENE 4.5 2.8 
INDENO(1,2,3-CD)PYRENE 4.7 2.3 
NAPHTHALENE 9.7 7.5 
PERYLENE 3.2 0.7 
PHENANTHRENE 10.7 8.1 
PYRENE 10.3 4.4 

Pest/PCB (~g/L) 1,2,3,4-TETRACHLOROBENZENE 0.57 0.97 
1,2,4,5-TETRACHLOROBENZENE 0.16 ND 
4,4'-DDE ND 0.96 
4,4'-DDT 1 ND 
ALPHA-BHC 7 0.95 
BETA-BHC 0.59 0.59 
DELTA-BHC 0.09 ND 
HEXACHLOROBENZENE 0.07 ND 
PCB-126 0.13 0.11 
PCB-153/132 0.54 0.54 
PCB-169 0.32 0.19 
PCB-18/17 1.2 1 
PCB-28 2.2 0.75 
PCB-44 0.23 ND 
PCB-52 7.5 1.6 
PCB-66 2.3 ND 
PCB-77 1.3 1.3 
PCB138/160 5.9 2.9 
PENT ACH LOROAN ISOLE 0.32 0.12 
PENTACH LOROBENZEN E 0.41 0.14 

Metals (~g/L) ALUMINUM 50.14 ND 
SILVER ND 7.22 

Misc. (~g/L) DISSOLVED ORGANIC CARBON 0.232 0.1051 

ND = Not detected. 

3.0 DATA VALIDATION 

Data validation is a systematic review of analytical chemical data packages with respect to 
sample receipt and handling, analytical methods, data reporting and deliverables, and document 
control. The quality of data generated by a laboratory is extremely important; it is an integral part 
of the investigation and must be clearly tied to the project goals. This section summarizes the 
various aspects of the data validation process. 
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3.1 General Data Validation Procedures 

After receipt of analytical results, data validation was performed based upon USEPA Region I 
Tier II validation procedures (USEPA, 1996). The Tier II validation consists of a completeness 
audit defined as a Tier I review and a review of all quality control check results. The Tier II 
validation does not evaluate raw data and does not provide calculation confirmation of sample 
results. 

After the data were validated, a list of non-conformities requiring data qualifiers, which are used to 
alert the data user to inaccurate or imprecise data, was developed. For situations in which several 
quality control criteria were out of specification, the data validator made professional judgments 
and/or comments on the validity of the overall data package. The reviewer then prepared a 
technical memorandum presenting qualification of the data, if necessary, and the rationale for 
making such qualifications. 

The net result is a data package that has been carefully reviewed for its adherence to prescribed 
technical requirements . One hundred percent of the environmental samples were validated. 
Validators incorporated data qualifiers into the electronic database and submitted the information to 
the data management group. 

3.2 Data Validation Qualifiers 

As mentioned previously, the analytical data were qualified during the validation process (Le., 
application of U, J, UJ, UR, and R qualifiers) as required by the USEPA Functional Guidelines. 
The attachment of the data qualifiers to analytical results signifies the occurrence of QC 
non compliances that were noted during the course of data validation. The various data qualifiers 
are defined, as follows: 

U - Indicates that the chemical was not detected at the numerical detection limit (sample-specific 
quantitation limit) noted. Nondetected results from the laboratory are reported in this manner. 
This qualifier is also added to a positive result (reported by the laboratory) if the detected 
concentration is determined to be attributable to contamination introduced during field sampling or 
laboratory analysis. 

UJ - Indicates that the chemical was not detected. However, the detection limit (sample-specific 
quantitation limit) is considered estimated based on problems encountered during laboratory 
analysis. The associated numerical detection limit is regarded as inaccurate or imprecise. 

J - Indicates that the chemical was detected. However, the associated numerical result is not a 
precise representation of the amount that is actually present in the sample. The laboratory
reported concentration is considered to be an estimate of the true concentration. 
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UR - Indicates that the chemical mayor may not be present. The nondetected analytical result 
reported by the laboratory is considered to be unreliable and unusable. This qualifier is applied in 
cases of gross technical deficiencies (i.e., holding times missed by a factor of two times the 
specified time limit, severe calibration noncompliances, and extremely low quality control 
recoveries) . 

R - Indicates that the chemical mayor may not be present. The positive analytical result reported 
by the laboratory is considered to be unreliable and unusable. This qualifier is applied in cases of 
gross technical deficiencies. 

The preceding data qualifiers may be categorized as indicative of major or minor problems. 
Major problems are defined as issues that result in the rejection of data, qualified with UR and R 
data validation qualifiers. These data are considered invalid and are not used for decision
making purposes unless they are used in a qualitative way and the use is justified and 
documented. Minor problems are defined as issues resulting in the estimation of data, qualified 
with U, J, and UJ data validation qualifiers. Estimated analytical results are considered to be 
suitable for decision-making purposes unless the data use requirements are very stringent and 
the qualifier indicates a deficiency that is incompatible with the intended data use. It is notable 
that a "U" qualifier does not necessarily indicate a data deficiency because all non-detect values 
are flagged with the "u" qualifier even when no deficiency exists. 

3.3 Summary Of Data Validation Results 

A summary of the data validation results for the analytical data effort is provided in the remainder 
of this section. Because the methodologies used for extraction and analYSis of the sediment and 
tissue samples were non-routine, the laboratory SOPs were used to establish acceptance limits 
for calibration, spike and LCS recoveries, compound identification, and quantitation. 

Table 3-1 presents the percentages of data qualified as either estimated (J flage) or rejected (R 
flag) during Round 4 for each sample matrix. The percentage of qualified and unqualified data will 
not equal 100 percent as some data points are qualified for more than one technical 
noncompliance. Qualification for PARCC parameters (field and laboratory duplicates, surrogates, 
matrix spikes, blank spikes, and internal standards) was presented and discussed in Section 1.0. 
Unqualified data are data that did not require qualification for any technical noncompliances. 

The remaining tables compare the percentage of qualification for tissue and sediment samples. 
between Rounds 1, 2, 3 and 4. Only technical noncompliances are listed. Technical areas that 
were evaluated but did not result in qualification are not presented. 

Method Blank Contamination - Positive results in the rinsate and field blanks were not used as 
a basis for data validation. Rinsate and field blanks were not extracted within the required 
holding time. This means that results which reflect contamination of samples by samplers or 
laboratory analysts cQuld have been reported as site contamination but there is no way to know 
for sure from the available data. Field blanks and rinsate blanks were not qualified on the basis 
of method blank contamination. Table 2-1 in Section 2.0 depicts the maximum values detected in 
the rinsate and field blanks. As noted in Rounds 1, 2, and 3, the laboratory continued to report all 
positive detections in the method blanks. Method blanks in Round 4 were similar to those 
reported in Rounds 2 and 3. Increases in the qualification rate for juvenile lobster metals (Round 
3 10 percent, Round 4 17 percent) and sediment dioxins (Round 3 12 percent, Round 4 39 
percent) were significant and should be closely monitored in Round 5. 

Holding Time Noncompliance - As noted in Section 1.3, the laboratory failed to extract aqueous 
field quality control samples within the required 7-day holding time. This led to the rejection of 
most of the pesticide/PCB data for these samples. The laboratory also failed to analyze dioxin 
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samples within the required 40-day holding time. This led to qualification rates of 93 percent for 
mussel samples, 96 percent for juvenile lobster samples, and 38 percent for sediment samples. 
Given the length of the holding time from extraction to analysis , the laboratory either failed to 
track the samples properly or were over capacity. No instrument problems that could have 
delayed analysis of the samples were noted in the data packages. 

Blank Spike Results - Slight increases were noted in the qualification rate for PAH and 
pesticide/PCB mussel samples. The increases are not considered significant; however, data 
generated in Round 5 should be examined to determine if this is a correlation or an isolated 
occurrence. 

Surrogate Recovery - The qualification rate for surrogate recovery in sediment pesticide/PCBs 
jumped from 0 percent in Round 3 to 29 percent in Round 4. Previous Rounds 1 and 2 had 
qualification rates of 3 percent and 2 percent, respectively. No cause of the increase was noted 
during data validation. Possible causes were discussed in Section 1.2. This should be closely 
monitored in Round 5. 

Table 3-1 - Rates of Qualification 

Metals Misc. Dioxin PAH Pest/PCB 
Juvenile Lobsters 

Unqualified Data 73% 100% 0% 23% 75% 
<Reporting Limit 3% 0% 3% 74% 18% 

Hold Time Noncompliance 0% 0% 96% 0% 0% 
Method Blank Contamination 17% 0% 4% 0% 0% 
Calibration Noncompliance 0% 0% 0% 12% 0% 

Mussels 
Unqualified Data 85% 100% 4%% 43% 70% 
<Reporting Limit 5% 0% 4% 30% 13% 

Hold Time Noncompliance 0% 0% 93% 0% 0% 
Method Blank Contamination 2% 0% 3% 5% 6% 
Calibration Noncompliance 0% 0% 0% 16% <1% 

Other Noncompliance 0% 0% 1% 0% 0°1 /0 

Sediment 
Unqualified Data 84% 50% 17% 69% 47% 
<Reporting Limit 3% 4% 6% 5% 14% 

Hold Time Noncompliance 8% 18% 38% 0% 0% 
Method Blank Contamination 1% 7% 39% 2% 8% 
Calibration Noncompliance 0% 0% 0% 15% 0% 

Percent Solids <30% 0% <1% 0% 0% 0% 
Other Noncompliance 0% 0% 1% 0°1 /0 1% 

Table 3-2 Mussel Tissues, Dioxin Qualification Rate 

Basis for Qualification Round 1 Round 2 Round 3 Round 4 
Method Blank Contamination ·29% 4% 2% 3% 

Hold Time Noncompliance 0% 2% 0% 93% 
Lab Duplicate Imprecision 0% 0% 0% 1% 
Field Duplicate Imprecision 0% 2% 2% 0% 
InternaVSurrogate Recovery 50% (13% rejected) 57% 25% 16% 

Compound Identification 2% 0% 0% 1% 
Calibration 0% 0% 7% 0% 

MS/MSD Recovery 0% 0% 6% 0% 
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Blank Spike Recovery 0% 0% 0% <1% 
Less than Reporting Limit 5% 19% 9% 4% 

Data Not Qualified 16% 33% 62% 4% .. 
Table 3-3 Mussel Tissues, PAH Qualification Rate 

Basis for Qualification Round 1 Round 2 Round 3 Round 4 
Calibration Noncompliance 5% 5% 18% 16% 

LCS Noncompliance 2% 1% 10% 18% 
MS/MSD Noncompliance 0% 0% 0% <1% 

Field Duplicate Imprecision <1% 3% 8% 0% 
Lab Duplicate Imprecision 0% 0% 0% 2% 

Surrogate Recovery <1% 0% 0% <1% 
Method Blank Noncompliance 0% 0% 0% 5% 

Less than Reporting Limit 21% 12% 39% 30% 
Data Not Qualified 54% 79% 42% 43% 

Table 3-4 Mussel Tissues, Pesticides and PCBs Qualification Rate 

Basis for Qualification Round 1 Round 2 Round 3 Round 4 
Method Blank Contamination 0% 0% 10% 6% 

LCS Noncompliance 1% 1% 4% 13% 
MS/MSD Noncompliance <1% <1% 0% <1% 

Field Duplicate Imprecision 0% 6% 6% 0% 
Lab Duplicate Imprecision 0% 0% 0% 2% 

Surrogate Recovery 0% 2% 0% 0% 
Calibration Noncompliance 0% 0% 0% <1% 
Less than Reporting Limit 14% 8% 17% 13% 

Data Not Qualified 69% 74% 65% 70% 

Table 3-5 Mussel Tissues, Metals Qualification Rate 

Basis for Qualification Round 1 Round 2 Round 3 Round 4 
Method Blank Contamination 0% 1% 6% 2% 
Calibration Noncompliance 0% 0% 4% 0% 
Field Duplicate Imprecision 0% 0% 4% 0% 

LCS Noncompliance 2% 8% <1% 0% 
MS Noncompliance 29% 16% 9% 8% 

Less than Reporting Limit <1% 0% 0% 5% 
Data Not Qualified 69% 84% 81% 85% 

Table 3-6 Juvenile Lobster Tissues, Dioxins Qualification Rate 

Basis for Qualification Round 1 Round 2 Round 3 Round 4 
Hold Time Noncompliance 0% 57% 0% 96% 

Method Blank Contamination 5% 16% 6% 4% 
Calibration Noncompliance 0% . 0% 1% 0% 

MS Noncompliance 0% 0% 12% 0% 
Field Duplicate Imp_recision 0% 1% 0% 0% 
Internal/Surrogate Recovery 87% (52% rejected) 57% 13% 6% 

Less than Reporting Limit 2% 10% 10% 3% 
Data Not Qualified 8% 27% 67% 0% 

Round 4 DQR 17 November 16,2001 



Table3-7 Juvenile Lobster Tissues, PAH Qualification Rate 

Basis for Qualification Round 1 Round 2 Round 3 Round 4 
Method Blank Contamination 21% 0% 0% 0% 
Calibration Noncompliance 8% 3% 9% 1·2% 

LCS NoncompJiance 1% 1% 7% 8% 
Surrogate Noncompliance 0% 0% 1% 0% 

Field Duplicate Imprecision 1% 6% 0% 0% 
Less than Reporting Limit 56% 78% 84% 74% 

Data Not Qualified 8% 21% 14% 23% 

Table 3-8 Juvenile Lobster Tissues, Pesticides and PCBs Qualification Rate 

Basis for Qualification Round 1 Round 2 Round 3 Round 4 
Method Blank Contamination 21% 7% 13% 0% 

LCS Noncompliance 4% 10% 5% 8% 
MS/MSD Noncompliance <1% (0.09% 0% 0% <1% 

rejected) 
Field Duplicate Imprecision 1% 2% 4% 0% 
Lab DUj!licate ImpJecision 0% 0% 0% 1% 
Less than Reporting Limit 26% 28% 24% 18% 

Data Not Qualified 50% 56% 56% 75% 

Table 3-9 Juvenile Lobster Tissues, Metals Qualification Rate 

Basis for Qualification Round 1 Round 2 Round 3 Round 4 
Method Blank Contamination 2% 1% 10% 17% 
Calibration Noncompliance 0% 0% 2% 0% 

LCS Noncompliance 1% 4% 0% 0% 
MS Noncompliance 23% 1% 17% 0% 

Lab Duplicate Noncompliance 0% 12% 0% 8% 
Less than Reporting Limit 0% 0% 0% 3% 

Data Not Qualified 74% 84% 56% 73% 

Table 3-10 Sediment, Dioxin Qualification Rate 

Basis for Qualification Round 1 Round 2 Round 3 Round 4 
Hold Time Noncompliance 0% 0% 2% 38% 

Method Blank Contamination 53% 13% 12% 39% 
Field Blank Contamination 6% 0% 0% 0% 
MS/MSD Noncompliance 0% 4% 0% <1% 

Field Duplicate Imprecision 0% 8% 11% 3% 
Internal/Surrogate Recovery 9% (1% 

21% 15% 8% 
rejected) 

Compound Identification 2% 0% 0% 1% 
Less than Reporting Limit 2% 13% 10% 6% 

Data Not Qualified 28% 48% 54% 17% 

Round 4 DQR 18 November 16,2001 



Table 3-11 Sediment, PAH Qualification Rate 

Basis for Qualification Round 1 Round 2 Round 3 Round 4 
Hold Time Noncompliance 0% 0% 5% 0% 

Method Blank Contamination 14% 0% 1% 2% 
Calibration Noncompliance 5% 11% 15% 15% 

LCS NoncomQliance 6% 4% 5% 2% 
MS/MSD Noncompliance 2% 3% 3% 4% 

Field Duplicate Imprecision 0% 10% 6% 6% 
Lab Duplicate Imprecision 0% 0% 0% 1% 

Surrogate Recovery <1% 6% 2% <1% 
Internal Standard Recovery 0% 0% 0% <1% 
Less than Reporting Limit 2% 3% 3% 5% 

Data Not Qualified 72% 66% 68% . 69% 

Table 3-12 Sediment, Pesticides and PCBs Qualification Rate 

Basis for Qualification Round 1 Round 2 Round 3 Round 4 
Method Blank Contamination 10% 4% 11% 8% 
Calibration Noncompliance <1% <1% 0% 0% 

LCS Noncompliance 6% 3% 3% 3% 
MS/MSD Noncompliance <1% <1% <1% <1% 

Field Duplicate Imprecision 1% 9% 7% 8% 
Lab Duplicate Imprecision 0% 0% 0% 1% 

Surrogate Recovery 3% 2% 0% 29% 
Less than Reporting Limit 19% 18% 12% 14% 

Data Not Qualified 63% 66% 67% 47% 

Table 3-13 Sediment, Metals Qualification Rate 

Basis for Qualification Round 1 Round 2 Round 3 Round 4 
Method Blank Contamination 0% 0% 1% 1% 

Hold Time Noncompliance 0% 0% 6% 8% 
LCS Noncompliance 0% 2% 14% 0% 
MS Noncompliance 8% 0% 18% 2% 

Field Duplicate Noncompliance 17% ' 1% 9% 1% 
Lab Duplicate Noncompliance 0% 0% 0% 2% 

Less than Reporting Limit 0% 0% 0% 3% 
Data Not Qualified 74% 98% 63% 84% 

Round 4DQR 19 November 16,2001 



TABLE 1-5 

RANGE OF NON-DETECTS FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 4 - MONITORING STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 1 OF9 · 

Frequency of Minimum Maximum 
Parameter Detection Nondetect Nondetect 
Sediment 

30.6 724.5 
~ 155.2 
~ 202.2 

1,1-BIPHENYL 51/52 • 47.3 47.3 
1-METHYLNAPHTHALENE 51/52 130.9 130.9 
1-METHYLPHENANTHRENE 52152 o o 
2,3,5-TRIMETHYLNAPHTHALENE 52/52 o o 
2,6-DIMETHYLNAPHTHALENE 52/52 o o 
2-METHYLNAPHTHALENE 52/52 o o 
ACENAPHTHENE 52/52 o o 
ACENAPHTHYLENE 51/52 167.9 167.9 
ANTHRACENE . 52/52 o o 
Br::NZO A ANTHRACENE · 52/52 o o 
BENZO A PYRENE 52/52 o o 
BENZO B FLUORANTHENE 52/52 o o 
BENZO E PYRENE 52/52 o o 
BENZO G,H,I PERYLENE 52152 o o 
BENZO K FLUORANTHENE 52/52 o o 
C1-CHRYSENES 52/52 o o 
C1-DIBENZOTHIOPHENES 52/52 o o 
C 1-FLUORANTHENES/PYRENES 52/52 o o 
C1-FLUORENES 52/52 o o 
C 1-NAPHTHALENES 52152 o o 
C1-PHENANTHRENES/ANTHRACENES 52/52 o o 
C2-CHRYSENES 52/52 o o 

Target MOL 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 



TABLE 1-5 

RANGE OF NON-DETECTS FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 4 - MONITORING STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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MOL 



TABLE 1-5 

RANGE OF NON-DETECTS FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 4 - MONITORING STATIONS 

Parameter ' 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 3 OF9 

Minimum 
Nondetect 

o 

Maximum 
Nondetect 

o 
1.4 3 
~ 1.7 
~ 2.9 

2 .6 
1.9 



TABLE 1-5 

RANGE OF NON-DETECTS FOR SEDIMENT AND TISSUES ABOVE TARGET MDL 
ROUND 4 - MONITORING STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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Frequency of - Minimum Maximum 
Parameter Detection Nondetect Nondetect 
Mussels 

Semivolatile Or anics u Ik 
1,1-BIPHENYL 24/40 2.8 12.8 
1-METHYLNAPHTHALENE 24/40 5 10.8 
1-METHYLPHENANTHRENE 40/40 0 o 
2,3,5-TRIMETHYLNAPHTHALENE 40/40 0 o 
2,6-DIMETHYLNAPHTHALENE 40/40 0 o 
2-METHYLNAPHTHALENE 28/40 8.1 12.2 
ACENAPHTHENE 40/40 0 o 
ACENAPHTHYLENE 40/40 0 o 
ANTHRACENE 40/40 0 o 
BENZO A ANTHRACENE 40/40 0 o 
BENZO A PYRENE 27/40 7.6 17.6 
BENZO B FLUORANTHENE 40/40 0 o 
BENZO E PYRENE 40/40 0 o 
BENZO G,H,I PERYLENE 40/40 0 o 
BENZO K FLUORANTHENE . 40/40 0 o 
C1-CHRYSENES 40/40 0 o 
C1-DIBENZOTHIOPHENES 40/40 0 o 
C1-FLUORANTHENES/PYRENES 40/40 0 o 
C1-FLUORENES 40/40 0 o 
C 1-NAPHTHALENES 24/40 13.1 31.3 
C1-PHENANTHRENES/ANTHRACENES 40/40 0 o 
C2-CHRYSENES 40/40 0 o 

Target MDL 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 



TABLE 1-5 

RANGE OF NON-DETECTS FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 4 - MONITORING STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

Parameter 
C2-DIBENZOTHIOPHENES 
C2-FLUORENES 
C2-NAPHTHALENES 
C2-PHENANTHRENES/ANTHRACENES 
C3-CHRYSENES 
C3-DIBENZOTHIOPHENES 
C3-FLUORENES 
C3-NAPHTHALENES 
C3-PHENANTHRENES/ANTHRACENES 
C4-CHRYSENES 
C4-NAPHTHALENES 
C4-PHENANTHRENES/ANTHRACENES 
CHRYSENE 
DIBENZO A,H ANTHRACENE 
DIBENZOTHIOPHENE 

Pesticides/PCBs u Ik 
1,2,3,4-TETRACHLOROBENZENE 
1,2,4,5-TETRACHLOROBENZENE 
2,4'-DDD 
2,4'-DDE 
2,4'-DDT. 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
BETA-SHC 
CHLORPYRIFOS 
CIS-NONACHLOR 
DELTA-BHC 
DIELDRIN 
ENDOSULFAN II 
ENDRIN 

OXYCHLORDANE 
PCB-l01/90 
PCB-l05 
PCB-114 
PCB-118 

PAGE50F9 

Frequency of 
Detection 

40/40 
40/40 
40/40 
40/40 
22/40 
40/40 
40/40 
40/40 
40/40 
33/40 
40/40 
40/40 
40/40 
40/40 
40/40 
30/40 
40/40 
40/40 
24/40 
40/40 
40/40 
28/40 

40/40 
17/40 
40/40 
40/40 
40/40 
40/40 
40/40 
40/40 
0140 
35/40 
26/40 
23/40 
22/40 
40/40 

. 32/40 
40/40 
2/40 
11/40 
29/40 
39/40 
22/40 
5140 

37/40 
0140 
16/40 
40/40 
40/40 
0140 

40/40 

Minimum Maximum 
Nondetect Nondetect 

0 0 
0 0 
0 0 
0 0 

11.6 16.3 
0 0 
0 0 
0 0 
0 0 

12.1 15 
0 0 
0 0 
0 0 
0 0 
0 0 

52.6 9004 
o o 
o o 

8.9 1804 
o o 
o o 

32.4 62.5 

0 0 
0041 2.8 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0.2 0.33 
0.26 0.33 

0.068 0.11 
0.52 0.84 
0.25 0.41 

0 0 
0.18 0.3 

0 0 
0.18 0.3 
0.21 0.36 
0.33 0.54 
0.12 0.12 
0.2 0.32 
1.2 1.9 

0.27 0.38 
0.43 0.71 
0.35 0.58 

0 0 
0 0 

0.68 1.1 
0 0 

Tar et MOL 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
2 
2 
2 
2 



TABLE 1-5 

RANGE OF NON-DETECTS FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 4 - MONITORING STATIONS 

Parameter 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 6 OF 9 

2.76 
14 
2.7 

2.98 4.06 



TABLE 1-5 

RANGE OF NON-DETECTS FOR SEDIMENT AND TISSUES ABOVE TARGET MDL 
ROUND 4 - MONITORING STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

Parameter 
Juvenile Lobster 

Dioxins n Ik 
1,2,3,4,6,7,8,9-0CDD 
1,2,3,4,6,7,8,9-0CDF 
1,2,3,4,6,7,8-HPCDD 
1,2,3,4,6,7,8-HPCDF 
1,2,3,4,7,8,9-HPCDF 
1,2,3,4,7,8-HXCDD 
1,2,3,4,7,8-HXCDF 
1,2,3,6,7,8-HXCDD 
1,2,3,6,7,8-HXCDF 
1,2,3,7,8,9-HXCDD 
1,2,3,7,8,9-HXCDF 
1,2,3,7,8-PECDD 
1,2,3,7,8-PECDF 
2,3,4,6,7,8-HXCDF 
2,3,4,7,8-PECDF 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
TOTAL DIOXINS 
TOTAL FURANS 
TOTAL HPCDD 
TOTAL HPCDF 
TOTAL HXCDD 
TOTAL HXCDF 
TOTALPECDD 
TOTALPECDF 
TOTAL TCDD 
TOTAL TCDF 
Semivolatile Or anics u Ik 
1,1-BIPHENYL 
1-M ETHYLNAPHTHALENE 
1-METHYLPHENANTHRENE 
2,3,5-TRIMETHYLNAPHTHALENE 
2,6-D!METHYLNAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO A ANTHRACENE 
BENZO A PYRENE 
BENZO B FLUORANTHENE 
BENZO E PYRENE 
BENZO G,H,I PERYLENE 
BENZO K FLUORANTHENE 
C1-CHRYSENES 
C1-DIBENZOTHIOPHENES 
C1-FLUORANTHENES/PYRENES 
C1-FLUORENES 
C1-NAPHTHALENES 
C1-PHENANTHRENES/ANTHRACENES 
C2-CHRYSENES 

PAGE70F9 

Frequency of Minimum Maximum 
Detection Nondetect Nondetect 

0/8 4.3 42.6 
1/8 25.9 42.6 
0/8 13 21.3 
0/8 13 21.3 
0/8 13 21.3 
0/8 13 21.3 
0/8 13 21.3 
0/8 13 21.3 
0/8 13 21.3 
0/8 13 21.3 
0/8 13 21.3 
0/8 13 21.3 
0/8 13 21.3 
0/8 13 21.3 
0/8 13 21.3 
0/8 2.59 4.26 
1/8 2.59 4.26 
0/8 ___ 42.6, 

0/8 25.9 42.6 
1/8 13 21.3 
0/8 13 21.3 
0/8 13 21.3 
1/8 13 21.3 
0/8 13 21.3 
0/8 13 21.3 
0/8 2.59 4.26 
1/8 2.59 4.26 

18/18 0 0 
18/18 0 0 
18/18 0 0 
18/18 0 0 
18/18 0 0 
18/18 0 0 
18/18 0 0 
18/18 0 0 
18/18 0 0 
18/18 0 0 
18/18 0 0 
18/18 0 0 
18/18 0 0 
18/18 0 0 
18/18 0 0 
18/18 0 0 
18/18 0 0 
18/18 0 0 
18/18 0 0 
18/18 0 0 
18/18 0 0 
18/18 0 0 

Target MDL 

50 
50 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
5 
5 

25 
25 
25 
25 
25 
25 
25 
25 
5 
5 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 



TABLE 1-5 

RANGE OF NON-DETECTS FOR SEDIMENT AND TISSUES ABOVE TARGET MDL 
ROUND 4 - MONITORING STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

Parameter 
C2-DISENZOTHIOPHENES 
C2-FLUORENES 
C2-NAPHTHALENES 
C2-PHENANTHRENES/ANTHRACENES 
C3-CHRYSENES 
C3-DISENZOTHIOPHENES 
C3-FLUORENES 
C3-NAPHTHALENES 
C3-PHENANTHRENES/ANTHRACENES 
C4-CHRYSENES 
C4-NAPHTHALENES 
C4-PHENANTHRENES/ANTHRACENES 
CHRYSENE 
DISENZO A,H ANTHRACENE 
DISENZOTHIOPHENE 

PHENANTHRENE 
PYRENE 
Pesticides/PCBs u Ik 
1,2,3,4-TETRACHLOROSENZENE 
1,2,4,5-TETRACHLOROSENZENE 
2,4'-DDD 
2,4'-DDE 
2,4'-DDT. 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
ALDRIN 
ALPHA-SHC 
ALPHA-CHLORDANE 
SETA-SHC 
CHLORPYRIFOS 
CIS-NONACHLOR 
DELTA-SHC 
DIELDRIN 
ENDOSULFAN II 
ENDRIN 
GAMMA-SHC LINDANE 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
HEXACHLOROSENZENE 
MIREX 
OXYCHLORDANE 
PCB-101/90 
PCS-105 
PCB-114 
PCS-118 
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Frequency of 
Detection 

15/18 
18/18 
18/18 
18/18 
9/18 
11/18 
17/18 
18/18 
18/18 
6/18 
18/18 
17/18 
18/18 
18/18 
18/18 
18/18 
18/18 
18/18 
18/18 
18/18 
18/18 
18/18 

18/18 
8118 
0/18 
0/18 
0/18 
1/18 

18/18 
0/18 
0/18 
0/18 
2/18 
0/18 
18/18 
0118 
0/18 
18/18 
1/18 
0/18 
18/18 
0118 
0/18 
0/18 
0/18 
0/18 
14/18 
6/18 
18/18 
0/18 
18/18 

Minimum 
Nondetect 

6.1 
o 
o 
o 

15.3 
6.1 

Maximum 
Nondetect 

7.8 
o 
o 
o 

19.4 
8.2 

24.7 24.7 
o o 
o o 

15.3 20.6 
o o 

15.9 15.9 
o o 
o o 
o o 
o o 
o o 
o o 
o o 
o o 
o o 
o o 

o o 
0.67 0.91 
1.5 2 

0.37 0.5 
0.37 0.5 
0.41 0.56 
o o 

0.3 0.41 
0.26 0.35 
0.26 0.35 

0.092 0.12 
0.67 0.91 
o o 

0.28 0.38 
0.24 0.32 
o o 

0.24 0.32 
0.28 0.38 
o o 

0.13 0.18 
0.26 0.35 
1.5 2.1 
0.3 0.41 

0.56 0.76 
0.47 0.53 
0.59 0.79 
o o 

0.89 1.2 
o o 

Tar et MDL 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
2 
2 
2 
2 



TABLE 1-5 

RANGE OF NON-DETECTS FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 4 - MONITORING STATIONS 

Parameter 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 9 OF 9 

2.92' 3.7 

2.7 3.65 

~~ 
2.7 3.7 ' 

21.6 

- Dry Weight values presented. Dioxins were converted from wet to dry weight by multiplying by a factor 
of 5 for tissue and a factor of 2 for sediment (Wade, personal comm). 

- Shaded celis are non-detected values that are greater than tne target MOL. 
- Target MDLs are from Tables 6-5a through 6-5g in the Interim Offshore Monitoring Plan (TtNUS, October 1999). 



TABLE 1-6 

RANGE OF NON-DETECTS FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 4 - REFERENCE STATIONS 

Parameter 
Sediment 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 1 OF9 

Frequency of Minimum Maximum 
Detection Nondetect Nondetect 

22.4 22.4 
___ 87.8 

31.1 

~ 
14.9 

161.6 

Target MOL 



TABLE 1-6 

RANGE OF NON-DETECTS FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 4 - REFERENCE STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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Maximum 
Nondetect 

o 
105.4 

53.5 

MOL 



TABLE 1-6 

RANGE OF NON-DETECTS FOR SEDIMENT AND TISSUES ABOVE TARGET MDL 
ROUND 4 - REFERENCE STATIONS 

Parameter 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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i=requency of Maximum 

2.4 
2.3 

. 1.7 

0.11 0.11 
o o 



TABLE 1-6 

RANGE OF NON-DETECTS FOR SEDIMENT AND TISSUES ABOVE TARGET MDL 
ROUND 4 - REFERENCE STATIONS 

Parameter 
Mussel 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
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Frequency of Minimum Maximum 
Detection Nondetect Nondetect Target MDL 



TABLE 1-6 

RANGE OF NON-DETECTS FOR SEDIMENT AND TISSUES ABOVE TARGET MOL 
ROUND 4 - REFERENCE STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 5 OF9 

Frequency of Minimum Maximum 
Parameter Detection Nondetect Nondetect 

C2-NAPHTHALENES 8/8 0 0 
C2-PHENANTHRENES/ANTHRACENES 8/8 0 0 
C3-CHRYSENES 4/8 12.3 14 
C3-0IBENZOTHIOPHENES 8/8 0 0 
C3-FLUORENES 8/8 0 0 
C3-NAPHTHALENES 8/8 0 0 
C3-PHENANTHRENES/ANTHRACENES 8/8 0 0 
C4-CHRYSENES 7/8 12.3 12.3 
C4-NAPHTHALENES 8/8 0 0 
C4-PHENANTHRENES/ANTHRACENES 8/8 0 0 
CHRYSENE 8/8 0 0 
OIBENZO(A,H)ANTHRACENE 8/8 0 0 
OIBENZOTHIOPHENE 8/8 0 0 
FLUORANTHENE 8/8 0 0 
FLUORENE 8/8 0 0 
INDENO(1,2,3-CO)PYRENE 8/8 0 0 
NAPHTHALENE 8/8 0 0 
PERYLENE 8/8 0 0 
PHENANTHRENE 8/8 0 0 
PYRENE 8/8 0 0 
Pesticides/PCBs (ug/kg) 
1,2,3,4-TETRACHLOROBENZENE 8/8 0 0 
.1,g,4,5-TETRACHLOROBENZENE 0/8 1.3 2.2 
2,4'-00D 8/8 0 0 
2,4'-00E 8/8 0 0 
2,4'-00T 8/8 0 .~ 
4,4'-00D 8/8 0 0 
4,4'-ODE 8/8 0 0 
4,4'·DD1' 8/8 O. 0 
ALDRIN 0/8 0.21 0.27 
ALPHA-BHC 8/8 0 0 
ALPHA-CHLORDAN~ !3& 0 0 
BETA-BHC 1/8 0.54 0.69 
IJHLORPYRIFOS 878 . 0 0 
CIS-NONACHLOR 8/8 0 0 
DELTA-BHC 218 0.19 0.24 
DIELDRIN 8/8 0 0 
ENDOSULFAN II 0/8 0.19 0.24 
ENDRIN 3/8 0.23 0.29 
r-:AMMA-BHC (LINDANE) 8/8 0 0 
r-:AMMA-r.HLORDANE . 8/8 0 0 
HEPTACHLOR 0/8 0.21 .Q.g7 
HEPTACHLOR EPOXIDE 218 1.2 1.6 
HEXACHI()I=l()I=lI=N7~NE 6/8 0.24 0.3 
MIREX Q/~ 0.45 0.58 
Ul\ '(CHLORDANE 218 0.37 0.47 
PCB-101/90 8/8 0 0 
PCB-105 8/8 0 0 
IPCB-114 0/8 0.7 0.91 
,PCB-118 .. 8/8 

~ 
lPCB-126 0/8 
IPCB-128 8/8 
IPCB138/160 1/8 
IPCB-149/123 8/8 '0 0 

Target MOL 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

10 
10 
10 
10 
10 
10 
10 
10. 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
2 
2 
2 
2 
2 
2 
2 
2 
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3.5 9.4 

~ 2.7 
3.5 . 12 
2.1 2.7 
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Frequency of Minimum Maximum 
Parameter Detection Nondetect Nondetect 

Juvenile Lobster 
Dioxins n Ik 
1,2,3,4,6,7,8,9-0CDD 0/3 29.3 34 
1,2,3,4,6,7,8,9-0CDF 0/3 29.3 34 
1,2,3,4,6,7,8-HPCDD 0/3 14.7 17 
1,2,3,4,6,7,8-HPCDF 0/3 14.7 17 
1,2,3,4,7,8,9-HPCDF 0/3 14.7 17 
1,2,3,4,7,8-HXCDD 0/3 14.7 17 
1,2,3,4,7,8-HXCDF 0/3 14.7 17 
1,2,3,6,7,8-HXCDD 0/3 14.7 17 
1,2,3,6,7,8-HXCDF 0/3 14.7 17 
1,2,3,7,8,9-HXCDD 0/3 14.7 17 
1,2,3,7,8,9-HXCDF 0/3 14.7 17 
1,2,3,7,8-PECDD 0/3 14.7 17 
1,2,3,7,8-PECDF 0/3 14.7 17 
2,3,4,6,7,8-HXCDF 0/3 14.7 17 
2,3,4,7,8-PECDF 0/3 14.7 17 
2,3,7,8-TCDD 0/3 2.93 3.4 
2,3,7,8-TCDF 1/3 2.93 3.4 
TOTAL DIOXINS 0/3 29.3 34 
TOTAL FURANS 0/3 ~' '34 
TOTAL HPCDD 0/3 14.7 17 
TOTAL HPCDF 0/3 14.7 17 
TOTAL HXCDD 1/3 14.7 17 
TOTAL HXCDF 0/3 14.7 17 
TOTAL PECDD 0/3 14.7 17 
TOTAL PECDF 0/3 14.7 17 
TOTAL TCDD 0/3 2.93 3.4 
TOTAL TCDF 1/3 2.93 3.4 
Semivolatile Or anics 
1,1-BIPHENYL 3/3 0 0 
1-METHYLNAPHTHALENE 3/3 0 0 
1-METHYLPHENANTHRENE 3/3 0 0 
2,3,5-TRIMETHYLNAPHTHALENE 3/3 0 0 
2,6-DIMETHYLNAPHTHALENE 3/3 0 0 
2-METHYLNAPHTHALENE 3/3 0 0 
ACENAPHTHENE 3/3 0 0 
ACENAPHTHYLENE 3/3 0 0 
ANTHRACENE 3/3 0 0 
BENZO A ANTHRACENE 3/3 0 0 
BENZO A PYRENE 3/3 0 0 
BENZO B FLUORANTHENE 3/3 0 0 
BENZO E PYRENE 3/3 0 0 
BENZO G,H,I PERYLENE 3/3 0 0 
BENZO K FLUORANTHENE 3/3 0 0 
C1-CHRYSENES 3/3 0 0 
C1-DIBENZOTHIOPHENES 3/3 0 0 
C1-FLUORANTHENES/PYRENES 3/3 0 0 
C1-FLUORENES 3/3 0 0 
C 1-NAPHTHALENES 3/3 0 0 
C 1-PHENANTHRENES/ ANTHRACENES 3/3 0 0 
C2-CHRYSENES 3/3 0 0 
C2-DIBENZOTHIOPHENES 3/3 0 0 
C2-FLUORENES 3/3 0 0 

Target MDL 

50 
50 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
5 
5 
25 
25 
25 
25 
25 
25 
25 
25 
5 
5 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 



TABLE 1-6 

RANGE OF NON-DETECTS FOR SEDIMENT AND TISSUES ABOVE TARGET MDL 
ROUND 4 - REFERENCE STATIONS 

BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

Parameter 
C2-NAPHTHALENES 
C2-PHENANTHRENES/ANTHRACENES 
C3-CHRYSENES 
C3-DIBENZOTHIOPHENES 
C3-FLUORENES 
C3-NAPHTHALENES 
C~PHENANTHRENE~ANTHRACENES 

C4-CHRYSENES 
C4-NAPHTHALENES 
C4-PHENANTHRENES/ANTHRACENES 
CHRYSENE 
DIBENZO A,H ANTHRACENE 
DIBENZOTHIOPHENE 
FLUORANTHENE 
FLUORENE 

PERYLENE 
PHENANTHRENE 
PYRENE 
Pesticides/PCBs u k 
1,2,3,4-TETRACHLOROBENZENE 
1,2,4,5-TETRACHLOROBENZENE 
2,4'-DDD 
2,4'-DDE 
2,4'-DDT 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
BETA-BHC 
CHLORPYRIFOS 
CIS-NONACHLOR 
DELTA-BHC 
DIELDRIN 
ENDOSULFAN II 
ENDRIN 
GAMMA-BHC LINDANE 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
HEXACHLOROBENZENE 
MIREX 
OXYCHLORDANE 
PCB-101/90 
PCB-105 
PCB-114 
PCB-118 
PCB-126 
PCB-128 
PCB138/160 
PCB-149/123 

PAGE 80F9 . 

Frequency of 
Detection 

3/3 
3/3 
2/3 
213 
3/3 
3/3 
3/3 
213 
3/3 
3/3 
3/3 
3/3 
3/3 
3/3 
3/3 
3/3 
3/3 
3/3 
3/3 
3/3 

3/3 
213 
0/3 
0/3 
0/3 
0/3 
3/3 
0/3 
0/3 
0/3 
0/3 
0/3 

.. "3/3 
0/3 
0/3 
3/3 
0/3 
0/3 
3/3 

. 0/3 
0/3 
0/3 
0/3 
0/3 
2/3 
1/3 
3/3 
0/3 
3/3 
213 
3/3 
3/3 
1/3 

Minimum 
Nondetect 

o 
o 

Maximum 
Nondetect 

o 
o 

20.1 20.1 
7.1 7.1 
0 0 
0 0 
0 0 

16.3 16.3 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0.88 0.88 
1.6 2 

0.39 0.48 
0.39 0.48 
0.44 0.54 

0 0 
0.32 0.4 
0.28 0.34 
0.28 0.34 
0.092 0.11 
0.71 0.88 

0 0 
0.3 0.37 
0.25 0.31 

0 0 
0.25 0.31 
0.3 0.37 
0 0 

0.14 0.17 
0.28 0.34 
1.6 2 

0.32 0.4 
0.6 0.74 
0.48 0.48 
0.62 0.69 

0 0 
0.95 1.2 

0 0 
3.2 3.2 
o o 
o o 

0.95 

Tar et MDL 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
2 
2 
2 
2 
2 
2 
2 
2 
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Parameter 
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Maximum 
Nondetect 

1.2 
3.2 3.2 

- Dry Weight values presented. Dioxins were converted from wet to dry weight by multiplying by a factor 
of 5 for tissue and a factor of 2 for sediment (Wade, personal comm). 

- Shaded cells are non-detected values that are greater than the target MDL. 
- Target MDLs are from Tables 6-5a through 6-5g in the Interim Offshore Monitoring Plan (TtNUS, October 1999). 



APPENDIX B 

NON·NORMALIZED ANALYTICAL DATA FOR SEDIMENT, MUSSEL, 
AND JUVENILE LOBSTER FROM ROUNDS 1 THROUGH 4 
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Monitoring Station 01 

Sediment Mussel 

Parameters 199A 299A 399A 299A 299A-DUP(3) 

Polyaromatic Hydrocarbons (ug/kg) 
1,6,7-TRIMETHYLNAPHTHALENE 8.4 19.8 29.4 1.71 J 
1-METHYLNAPHTHALENE 13.8 U 96.3 35.6 U 3.73 U 
1-METHYLPHENANTHRENE 64.1 130 269 3.51 
2,6-DIMETHYLNAPHTHALENE 10.6 37.4 33.9 3.12 
2-METHYLNAPHTHALENE 27.5 J 125 48.8 U 6.74 U 
ACENAPHTHENE 11.4 U 162 146 3.32 J 
ACENAPHTHYLENE 71.5 J 189 J 166 9.24 J 
ANTHRACENE 99.7 766 508 J 22.8 
BENZO(A)ANTHRACENE 227 1515 1003 11 J 
BENZO(A)PYRENE 319 1741 J 1186 6.72 J 
BENZO(B)FLUORANTHENE 316 1655 1026 14.3 J 
BENZO(E)PYRENE 225 904 757 14.1 
BENZO(G,H,I)PERYLENE 207 1149 J 639 5.67 
BENZO(K)FLUORANTHENE 78.4 522 372 3.57 
BIPHENYL 6.2 U 25.4 J 14.2 J 2.09 U 
CHRYSENE 0.4 1343 994 18.2 
DlBENZO(A,H)ANTHRACENE 51 .2 364 J 153 1.46 J 
DIBENZOTHIOPHENE 11 .8 94.8 66.8 0.98 U 
FLUORANTHENE 342 1764 1954 34.3 
FLUORENE 24.7 202 195 2.56 J 
INDENO(1,2,3-CD)PYRENE 183 265 J 561 3:8 J 
NAPHTHALENE 40.3 U 242 70.2 U 11 U 
PERYLENE 45.2 286 206 5.11 J 
PHENANTHRENE 199 1388 1530 10.8 U 
PYRENE 0.3 1477 J 2070 34.1 
Pesticides !PCBs (uglkg) 
1,2,3,4-TETRACHLOROBENZENE 0.035 J 0.037 J 0.065 J 0.6 U 
1,2,4,5-TETRACHLOROBENZENE 0.24 J 0.72 0.74 2.2 U 
2,4'-DDD 9 16 9.6 4.4 
2,4'-DDE 0.21 0.96 0.18 0.31 
2,4'-DDT 0.58 25 4 2.9 
4,4'-DDD 26 J 43 93 11 
4,4'-DDE 4.5 30 8.5 16 
4,4'-DDT 46 109 J 1113 6.3 U 
ALDRIN 0.058 U 12 0.074 U 0.21 U 
ALPHA-BHC 0.04 U 0.052 U 0.16 U 0.61 
ALPHA-CHLORDANE 2.3 3.4 14 4.6 
BETA-BHC 0.2 U 0.2 0.25 U 0.13 U 
CHLORPYRIFOS 0.025 J 0.58 0.037 J 1.4 U 
CIS-NONACHLOR 0.27 0.6 1 1.7 
DELTA-BHC 0.085 0.1 0.066 0.42 
DIELDRIN 0.03 J 26 0.07 J 3 
ENDOSULFAN II ' 1.9 J 0.074 U 7 0.33 
ENDRIN 0.13 U 0.85 0.21 0.43 U 
GAMMA-BHC (LINDANE) 0.47 U 0.67 U 0.69 1.2 U 
GAMMA-CHLORDANE 2.2 3.3 16 1.4 
HEPTACHLOR 0.21 0.42 1 0.24 
HEPTACHLOR EPOXIDE 0.029 U 0.13 0.037 U 0.17 U 
HEXACHLOROBENZENE 0.038 U 0.1 U 0.056 U 0.34 
MIREX 0.029 U 0.025 U 0.037 U 0.39 
OXYCHLORDANE 0.43 0.012 U 0.62 0.73 
PCB-101/90 -1.3 .0.73 2.1 8.2 
PCB-105 0.74 J 0.3 J 1 J 4.1 
PCB-114 0.17 U 0.15 U 0.22 U 0.58 U 
PCB-118 1.3 0.43 2.7 7.7 
PCB-126 0.7 U 0.025 J 0.89 U 0.18 J 

Lobster (1/ 

399A 199AM 

2.61 J 2.4 J 
8.54 U 7.1 

6.76 2.7 J 
5.31 2.5 J 
15 U 9.7 
29.4 0.6 J 

13.3 J 0.7 J 
24.8 0.9 J 

19.4 J 1.9 J 
11 .7 J 1.5 J 
24.1 J 1.4 J 
29.7 2.8 J 
10 1.8 J 

5.51 J 1.1 J 
3.37 U 2.3 J 

31 .1 4.8 
2.03 J 0.1 J 
1.39 U 0.5 J 

41.8 6.9 J 
3.46 J 1.9 J 
6.88 J 0.1 J 
28.6 U 13.3 
7.63 J 0.7 J 
15.5 U 4.5 J 

63.6 5.3 

2.2 20.2 
3.6 U 1.16 

2.2 0.23 U 
1.1 0.32 U 
6.2 0.30 U 
7.9 0.28 U 
11 4.03 

4.9 U 0.43 UJ 
0.36 U 0.37 U 

0.86 0.4 
7.9 2.03 

0.23 U 0.24 U 
2.3 U 2.43 U 

2.6 0.17 J 
1.2 0.15 UJ 
1.4 1.85 

0.23 J 0.28 UJ 
0.74 U 0.77 U 
1.3 U 0.54 

1.5 0.29 U 
1.4 0.42 U 

0.28 U 0.30 U 
0.5 0.27 J 

0.65 U 0.68 U 
0.46 1.34 
9.8 3.01 
5.9 1.16 

0.99 U 1.03 U 
7.1 3.19 

0.04 J 0.19 J 



TABLE B-1 

SUMMARY OF ROUND 1 ANALYTICAL DATA FOR SEDIMENT, MUSSEL, AND LOBSTER SAMPLE FOR EACH MONITORING 
AND REFERENCE STATION 

ROUND 1 - BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

Parameters 
PC8-128 
PC8-138 1160 
PC8-149/123 
PC8-153/132 
PC8-156 
PC8-167 
PC8-169 
PC8-170/190 
PC8-18/17 
PC8-180 
PC8-187 
PC8-189 
PC 8-195/208 
PC8-201/157/173 
PC8-206 
PC8-209 
PC8-28 
PC8-44 
PC8-52 
PC8-66 
PC8-77 
PC8-8/5 
PC8-81 
PENTACHLOROANISOLE 
PENTACHLOR08ENZENE 
TRANS-NONACHLOR 
Metals (mglkg) 
ALUMINUM 
ARSENIC 
CADMIUM 
CHROMIUM 
COPPER 
IRON 
LEAD 
MANGANESE 
MERCURY 
NICKEL 
SILVER 
ZINC 
Miscellaneous Parameters ('Yo) 
LIPID 
TOTAL ORGANIC CARBON 
Notes: 
MS-1 includes the following samples: 
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Sediment 
199A 299A 
0.9 J 0.83 
2.2 1.6 
1.2 0.66 
1.9 1.2 

1.53 3.02 
1.5 1.6 

0.7 U 0.15 U 
7.5 J 0.54 J 
0.62 0.57 J 
1.3 J 2 J 
0.71 3.2 
0.33 0.15 U 
0.3 0.66 
0.19 0.47 
0.71 0.42 

0.61 J 0.12 J 
0.44 J 0.3 
0.23 0.13 U 
0.5 J 1.1 
0.48 0.72 

0.046 J 0.21 J 
0.086 J 0.27 J 
0.011 J 0.048 J 
0.069 J 0.17 J 
0.074 0.097 
·0.61 1.6 

53913 52265 
9.6 9.7 
0.44 0.09 
108 46.4 

47.4 J 29.1 J 
21476 23730 
158 J 116 J 
558 411 

0.19 J 0.05 J 
23.5 21.7 
0.31 0.09 
178 117 

1.01 1.54 

OU4-SDcM01-199A 
OU4-S D-MO 1-299A 
OU4-SD-M01-399A 
OU4-MU-M01-299A 
OU4-MU-M01-299A-FD 
OU4-MU-M01-399A 
OU4-LJ-M01-199AM 

Monitoring Station 01 
Mussel 

399A 299A 299A-DUP(3) 

2.7 J 2.2 
3.8 14 U 
1.7 4.7 U 
2.4 15 U 

4.34 1.2 
5.1 1.1 

0.89 U 0.061 J 
20 J 0.9 U 

0.11 U 3.3 U 
1.6 J 7.1 U 
0.94 6.6 U 
0.93 0.58 U 
1.5 0.48 U 

0.62 1.47 U 
5 0.5 U 

2.4 J 0.65 U 
0.25 U 2 
0.12 J 1.2 U 
0.65 4.5 

1 1.3 
0.2 J 0.31 J 
0.85 0.68 J 

0.018 J 0.057 J 
0.18 J 0.63 
0.049 J 4.7 

5.8 2.6 

55569 136 J 106 J 
10.8 6.7 6.7 
0.31 1.8 1.9 
83.9 1.9 1.4 

44.1 J 7.1 7.1 
26014 288 293 
106 J 3.5 3.5 
437 6.6 6.6 

0.23 J 0.27 
27.1 1.2 1.1 
0.35 0.04 J 0.04 J 
108 94.2 96.9 

5.5 
1.5 

Lobster (1) 

399A 199AM 
2.2 0.52 J 

13 U 3.27 
4.8 U 1.03 U 
14 U 5.53 
1.8 1.03 U 
1.4 1.03 U 

0.03 J 4.13 U 
0.4 U 1.03 U 

6.5 0.66 J 
6 U 1.43 
6 U 1.39 

0.99 U 1.03 U 
0.82 U 0.86 U 
2.13 U 0.89 U 

•. ~ 

0.86 U 0.79 UJ 
1.1U 0.08 J 

1.7 0.17 J 
2.1 0.60 U 
6 0.70 U 

1.3 0.44 J . 
0.28 J 4.13 U 
0.63 J 0.6 J 
0.11 J 4.13 U 
0.62 0.36 
2.5 0.46 
3.3 0.18 U 

221 J 5.02 J 
5.8 9.79 
2.6 0.0447 J 
2.1 0.203 U 
7 40.5 

432 10.9 
4.8 0.132 J 
13 2.5 
0.3 0.496 
1.3 0.203 U 

0.04 J 0.81 J 
97 92.6 

9.2 3.2 
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Monitoring Station 02 

Sediment Mussel 
Parameters 199A 299A 399A 199A 299A 
Polyaromatic Hydrocarbons (uglkg) 
1,6,7-TRIMETHYLNAPHTHALENE 11.4 13.5 18.9 2.13 J 1.65 J 
1-METHYLNAPHTHALENE 16.4 U 24.1 U 21.2 U 6.13 U 5.23 U 
1-METHYLPHENANTHRENE 35.7. 71.6 54.9 4.29 3.7 J 
2,6-DIMETHYLNAPHTHALENE 16 29.1 14.1 3.97 3.49 J 
2-METHYLNAPHTHALENE 24.6 U 49 U 34.3 U 12.5 U 9.84 U 
ACENAPHTHENE 16.2 12.8 21.6 26.7 28 
ACENAPHTHYLENE 64.9 J 60.3 J 67.3 J 9.71 J 9.44 J 
ANTHRACENE 161 118 178 26.6 25.2 
BENZO(A)ANTHRACENE 244 223 280 13.8 J ·10.2 J 
BENZO(A)PYRENE 324 261 345 7.06 J 6.19 J 
BENZO(B)FLUORANTHENE 351 286 384 18.7 J 15.2 J 
BENZO(E)PYRENE 190 199 229 17.3 13.4 
BENZO(G,H,I)pERYLENE 188 220 217 7.01 J 5.92 J 
BENZO(K)FLUORANTHENE 115 77.4 125 5 4.17 J 
BIPHENYL 6.51 U 7.37 U 6.64 U 2.39 U 2.1 U 
CHRYSENE 303 249 448 23.8 19.7 
DIBENZO(A,H)ANTHRACENE 52.3 44.5 53.6 2.31 J 1.37 J 
DIBENZOTHIOPHENE 22 28.4 31.5 1.37 U 1.27 U 
FLUORANTHENE 429 477 535 40.9 37.2 
FLUORENE 36.2 33.4 44 2.73 J 2.19 J 
INDENO(1 ,2,3-CD)PYRENE 214 159 215 5.63 J 4.04 J 
NAPHTHALENE 40.2 U 32.4 U 42.5 U 23 U 20.1 U 
PERYLENE 74.4 42.6 79.8 7.39 J 5.65 J 
PHENANTHRENE 254 297 338 14.4 U 12.3 U 
PYRENE 412 423 476 37.1 31.7 
Pesticides IPCBs (ug/kg) 
1,2,3,4-TETRACHLOROBENZENE 0.18 J 0.049 J 0.66 0.81 U 0.93 U 
1,2,4,5-TETRACHLOROBENZENE 0.57 J 0.38 J 2.7 3.5 U 5.3 U 
2,4'-DDD 2.3 5.1 20 3 1.9 
2,4'-DDE 0.19 0.26 1.7 0.59 0.83 
2,4'-DDT 0.21 6.2 0.71 4 3.6 
4,4'-DDD 1.9 11 56 6 7 
4,4'-DDE 1.3 7.4 48 9.3 12 
4,4'-DDT 2.1 24 4.7 2.8 U 4 U 
ALDRIN 0.085 U 0.053 U 0.13 U 0.28 U 0.35 U 
ALPHA-BHC 0.13 U 0.058 U 0.13 U 0.53 0.68 
ALPHA-CHLORDANE 0.66 0.56 . 2.5 5.2 6.2 
BETA-BHC 0.29 U 0.18 U 0.17 J 0.18 U 0.22 U 
CHLORPYRIFOS 0.4 U 0.012 J 0.61 U 1.8 U 2~3 U 
CIS-NONACHLOR 0.2 0.28 1.4 2.5 2.3 
DELTA-BHC 0.057 J 0.029 J 0.12 1.2 0.86 
DIELDRIN 0.095 U 0.06 U 0.32 1 U 1.5 
ENDOSULFAN" 1.4 1.3 1.1 0.86 0.92 
ENDRIN 0.065 J 0.03 J 0.099 J 0.57 U 0.72 U 
GAMMA-BHC (LINDANE) 0.42 U 0.56 U 0.51 U 0.87 U 1.1 U 
GAMMA-CHLORDANE 0.28 0.2 3.1 1.3 0.45 
HEPTACHLOR 0.054 J 0.032 J 0.27 J 2.4 2.9 
HEPTACHLOR EPOXIDE 0.097 0.026 U 0.067 0.22 U 0.28 U 
HEXACHLOROBENZENE 0.043 U 0.048 U 0.054 U 0.72 0.75 
MIREX 0.042 U 0.25 0.28 0.5 U 0.63 U 
OXYCHLORDANE 0.11 0.29 0.34 0.73 0.69 
PCB-101/90 2.1 0.51 7.5 12 10 
PCB-105 1 J 0.34 J 5 J 6.5 5.7 
PCB-114 0.25 U 0.16 U 0.38 U 0.76 U 0.97 U 

Lobster (1) 

399A 199AM 

2.51 J 4.8 J 
6.13 U 10.2 

5.07 14.7 
3.59 4.4 J 

8.71 U 14 
12.8 6.5 J 

9.38 J 1.0 J 
30.4 21 .1 

21 .7 J 67.5 J 
18.7 J 70.9 
32.7 J 34.6 
21 .3 32.7 

12.8 J 20.8 
7.58 44.7 J 

2.34 U 2.6 J 
35 87.3 

2.32 J 7.9 J 
3.21 U 5.8 

79.2 171 J 
5.71 11.5 J 

12.1 J 26.9 J 
13.1 U 14.1 
8.51 J 17.6 J 
44.7 U 85.2 

57.4 128 

0.34 U 48.77 
2.4 U 0.42 J 

2 0.23 U 
0.27 0.32 U 
3.1 0.30 U 
6.3 0.15 J 
9.7 4.77 

1.2 U 0.43 UJ 
0.28 U 0.37 U 

0.41 0.16 J 
4.2 14.82 

0.18 U 0.24 U 
1.8 U 2.42 U 

1.7 0.03 J 
0.94 0.15 UJ 
1.2 1.05 
1.2 0.28 UJ 

0.57 U 0.77 U 
0.59 U 0.59 

0.7 0.29 U 
1.8 0.42 U 

0.22 U 0.30 U 
0.59 1.54 

0.5 U 0.67 U 
0.24 U 0.99 

11 2.67 
5.9 1.23 

0.77 U 1.03 U 
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Sediment 
Parameters 199A 299A 
PCB-118 1.9 0.54 
PCB-126 1 U 0.43 U 
PCB-128 0.94 J 0.5 J 
PCB-138 1160 3.6 1.4 
PCB-149/123 1.5 0.73 
PCB-153/132 2.7 0.95 
PCB-156 0.88 0.16 
PCB-167 1.4 1.3 
PCB-169 1 U 0.43 U 
PC B-170/190 8.1 J 6.4 J 
PCB-18/17 0.13 U 0.52 J 
PCB-180 2.2 J 0.59 J 
PCB-187 1.5 0.31 
PCB-189 0.16 J 0.32 
PCB-195/208 4.2 0.16 
PCB-201/1571173 0.55 0.29 
PCB-206 10 0.6 
PCB-209 4.3 J 0.25 J 
PCB-28 0.29 U 0.18 U 
PCB-44 0.11 J 0.12 J 
PCB-52 0.85 0.41 
PCB-66 0.74 0.32 
PCB-77 0.038 J 0.069 J 
PCB-8/5 1 0.26 J 
PCB-81 0.027 J 0.43 U 
PENT ACHLOROANISOLE 0.14 J 0.049 J 
PENTACHLOROBENZENE 0.13 0.068 
TRANS-NONACHLOR 0.26 0.2 
Metals (mg/kg) 
ALUMINUM 60784 52422 
ARSENIC 10.9 8.5 
CADMIUM 0.33 0.16 
CHROMIUM 92.8 68.9 
COPPER 31.5 J 30.7 J 
IRON 25518 24287 
LEAD 68.7 J 128 J 
MANGANESE 426 424 
MERCURY 0.26 J 0.61 J 
NICKEL 27.6 30.9 
SILVER 0.48 0.15 
ZINC 109 91 .9 
Miscellaneous Parameters (%) 
LIPID 
TOTAL ORGANIC CARBON 1.63 2:89 I 
Notes: 
MS-2 includes the following samples: OU4-SD-M02-199A 

OU4-SD-M02-299A 
OU4-SD-M02-399A 
OU4-MU-M02-199A 
OU4-MU-M02-299A 
OU4-MU-M02-399A 
OU4-LJ-M02-199AM 

Monitoring Station 02 

Mussel 
399A 199A 299A 
8.5 9.4 9.1 

0.012 J 0.041 J 0.079 J 
3.6 J 3.7 3 

14 20 U 17 U 
5.3 8.5 U 6.2 U 
11 21 U 20 U 

0.38 U 1.7 1.4 
0.35 J 1.8 1.5 
1.5 U 0.016 J 0.032 J 
11 J 0.76 U 0.98 U 
0.7 J 4.4 U 5.1 
5.3 J 8 U 7.2 U 
3.3 8.7 U 7.3 U 

0.47 0.76 U 0.97 U 
1.3 0.63 U 0.8 U 

0.31 1.74 U 1.54 U 
2.6 0.66 U 0.83 U 

1.9 J 0.86 U 1.1 U 
0.43 U 2.2 3.2 

1 0.79 U 1.1 U 
2.7 4.7 5.4 
1.4 1.1 1.5 

0.1 J 0.22 J 0.12 J 
1.2 J 0.95 J 1.2 J 

0.19 J 0.016 J 0.032 J 
0.18 J 0.7 1.2 
0.14 J 3 2.7 

1.6 1.3 1.3 

55922 252 J 164 J 
18 6.8 6.9 

0.91 2 2 
192 2.1 1.7 

43 J 7.1 6.2 
27426 516 406 
142 J 6.3 5.1 
360 8 7 

0.49 J 0.3 0.31 
32.6 1.4 1.3 
1.3 0.06 J 0.05 J 
176 109 92.7 

5.9 5.9 
7.25 

Lobster (1) 

399A 199AM 
10 4.3 

0.21 J 0.3 J 
4 1 

18 U 9.43 
7.8 U 0.24 J 
18 U 13.1 
1.9 1.03 U 
1.8 0.54 J 

0.063 J 4.11 U 
1.3 U 4.68 

5 5.92 
8.2 U 9.14 
8.5 U 5.1 

0.77 U 0.11 J 
0.64 U 0.78 J 
1.26 U 0.89 U 
0.66 U 0.16 J 
0.86 U 0.49 J 

2.8 0.21 J 
1.1 U 0.60 U 

4.2 0.91 
1.3 0.31 J 

0.13 J 4.11 U 
0.93 J 1.66 U 
0.08 J 4.11 U 

0.64 0.32 
5 0.15 J 

1.9 0.92 

213 J 11.9 J 
7.5 10.7 
1.7 0.0416 J 
2 0.198 U 

7.5 46.6 
620 17 
4.3 0.228 J 
8.8 4.24 

0.26 0.563 
1.3 0.523 

0.06 J 1.18 J 
87.8 106 

6.4 3.4 
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Monitoring Station 03 

Sediment Mussel 

Parameters 199A 199A-DUP 299A 399A 199A 199A-DUP(2) I 
Polyaromatic Hydrocarbons (uglkg) 
1,6,7-TRIMETHYLNAPHTHALENE 16.6 13.2 20 11.3 2.22 ' J 2.26 J 
1-METHYLNAPHTHALENE 30.6 U 26.3 U 30.8 U 17.1 .U 6.03 U 6.01 U 
1-METHYLPHENANTHRENE 93.8 56.4 108 38.6 4.2 5.01 
2,6-DIMETHYLNAPHTHALENE 21.6 17.6 28.1 16.8 3.69 3.73 
2-METHYLNAPHTHALENE 50.7 U 43.1 U 52.8 U 29.4 U 7.69 U 8.21 U 
ACENAPHTHENE 32.8 41 .5 85.3 18.8 17.7 14.4 
ACENAPHTHYLENE 107 J 116 J 77.3 J 62.1 J 10.7 J 9.68 
ANTHRACENE 248 314 353 150 27 27.4 
BENZO(A)ANTHRACENE 514 571 619 313 10.8 J 11 
BENZO(A)PYRENE 587 691 626 409 3.99 J 4.42 J 
BENZO(B)FLUORANTHENE 765 809 769 489 15.2 J 15.7 
BENZO(E)PYRENE 396 414 385 262 16 16.5 
BENZO(G,H,I)PERYLENE 378 394 402 277 5.56 J 6.28 J 
BENZO(K)FLUORANTHENE 241 281 230 165 2.95 J . 2.89 J 
BIPHENYL 12.9 U 10.7 U 12.5 U 6.8 U 1.18 U 1.88 U 
CHRYSENE 668 671 661 408 23 23.5 
DIBENZO(A,H)ANTHRACENE 102 115 115 75.6 1.04 J 1.08 J 
DIBENZOTHIOPHENE 39.6 37.8 59.7 19.3 1.12 U 1.18 U 
FLUORANTHENE 1010 927 1280 621 57.3 59.1 
FLUORENE 50.7 60.3 126 33.2 2.49 J 2.81 J 
INDENO(1,2,3-CD)PYRENE 408 430 437 292 3.64 J 4.47 J 
NAPHTHALENE 68.3 U 62.2 U 61 .8 U 40·U 12.3 U 12.8 U 

. PERYLENE 111 111 123 73.8 4.53 J 3.7 J 
PHENANTHRENE 502 487 902 273 10.2 U 11 .3 U 
PYRENE 986 916 1141 580 44.9 46.5 
PesticideslPCBs (uglkg) 
1,2,3,4-TETRACHLOROBENZENE 0.72 0.64 0.17 J 0.2 J 2.1 2.4 
1,2,4,5-TETRACHLOROSENZENE 1.8 1.5 0.81 1.1 1.7 U 1.4 U 
2,4'-DDD 10 9.7 3.9 3.6 3.9 5 
2,4'-DDE 0.45 0.48 0.34 0.23 0.74 J 1 
2,4'-DDT 1.6 2.3 0.64 0.15 5.7 6.1 
4,4'-DDD 27 25 5.6 5.6 13 13 
4,4'-DDE 6.9 5.7 2.8 2.5 10 9.4 
4,4'-DDT 4.9 3.8 6.7 2.1 3.6 U 4.2 U 
ALDRIN 0.094 U 0.098 U 0.074 U 0.073 U 0.25 U 0.25 U 
ALPHA-SHC 0.083 U 0.1 U 0.081 U 0.046 U 0.36 0.38 
ALPHA-CHLORDANE 1.6 1.3 1.1 0.7 4.2 3.8 
BETA-SHC 0.32 U 0.33 U 0.25 U 0.25 U 0.16 U 0.16 U 
CHLORPYRIFOS 0.017 J 0.47 U 0.35 U 0.017 J 1.6 U 1.6 U 
CIS-NONACHLOR 1 0.81 0.89 0.27 2.1 2.4 
DELTA-SHC 0.07 U 0.048 J 0.004 J 0.25 1.2 J 0.82 
DIELDRIN 0.11 U 0.03 J 0.083 U 0.16 1 U 0.83 U 
ENDOSULFAN II 1.8 1.9 1.9 1.7 1.9 J 1.9 
ENDRIN 0.041 J 0.22 U 0.16 J 0.077 J 2 0.54 U 
GAMMA-SHC (LINDANE) 0.37 U 1.1U 0.58 U 0.73 U 1.4 U 1.6 U 
GAMMA-CHLORDANE 0.42 0.42 0.13 0.083 U 1.1 1.2 
HEPTACHLOR 2.2 3 0.37 0.25 0.81 0.99 
HEPTACHLOR EPOXIDE 0.047 U 0.049 U 0.037 U 0.037 U 0.25 0.17 J 
HEXACHLOROSENZENE 0.095 U 0.16 U 0.31 U 0.044 U 0.54 0.68 
MIREX 0.41 0.049 U 0.24 0.037 U 0.45 U 0.4 J 
OXYCHLORDANE 0.094 0.25 0.17 0.068 0.21 U 0.21 U 
PCB-101/90 29 17 4.5 4.2 19 21 
PCB-105 5.5 J 8.4 J 1.8 .J 2 J 11 13 
PCB-114 0.28 U 0.29 U 0.22 U 0.22 U 0.68 U 0.68 U 
PCB-118 3.9 4.9 1.9 2.6 9.4 12 

Lobster (1) 

299A 199AM 

4.74 J 3.9 J 
9.13 U 11 
7.5 J 6.9 

6.88 J 3.6 J 
13.9 U 14.8 

41.1 0.7 J 
20.1 J 0.8 J 
59.6 5.5 

25.5 J 10.1 J 
11.8 J 11.6 
35.4 J 11.2 

33.3 11.6 
12.2 J 6.7 J 
7.68 J 6.8 J 
5.41 U 1.8 J 

51.3 24.1 
1.93 J 0.3 J 
2.98 U 1.3 J 

123 46.5 J 
4.99 J 2.8 J 
7.29 J 2.8 J 
24.7 U 18.2 
11.3 J 4.7 J 
22.4 U 13.1 

92 37.6 

1.1U 9.15 
6.4 U 0.34 J 

4.8 0.20 U 
1.1 0.28 U 
7.1 0.26 U 
14 0.24 U 
18 1.16 

5 U 0.37 UJ 
0.64 U 0.32 U 

0.79 0.33 
9.5 0.24 U 

0.41 U 0.21 U 
4.1 U 2.10 U 

5.4 0.22 U 
3.7 0.13 UJ 
2.1 1.25 
2.8 0.24 UJ 

1.3 U 0.66 U 
2.2 U 0.21 U 
0.77 0.25 U 
4.9 0.37 U 

0.78 0.42 U 
1.1 0.51 

1.2 U 0.58 U 
0.54 U 0.27 U 

32 3.1 
17 0.44 J 

1.8 U 0.89 U 
26 0.93 J 
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Monitoring Station 03 

Sediment 

Parameters 199A 199A-DUP 299A 399A 199A 
PCB-126 1.1 U 1.2 U 0.89 U 0.88 U 0.14 J 
PCB-128 5.6 J 4.5 J 1.4 J 1.5 J 5.1 
PCB-138 1160 73 38 12 10 44 
PCB-149/123 41 30 6.5 5.2 30 
PCB-153/132 65 40 11 9.7 54 
PCB-156 0.28 U 5.8 2.02 1.91 4.2 
PCB-167 17 5 4.3 2.2 3 
PCB-169 1.1U 1.2 U 0.039 J 0.88 U 0.051 J 
PCB-170/190 37 J 34 J 20 J . 15 J 2.1 U 
PCB-18/17 0.14 U 0.15 U 0.2 J 0.11 U 8.1 
PCB-180 53 J 44 J 12 J 7.9 J 19 
PCB-187 39 31 11 5.7 28 
PCB-189 1.1 1.2 0.31 0.4 0.53 J 
PCB-195/208 7 11 3 1.3 0.57 U 
PCB-2011157/173 2.6 3.47 1.3 0.54 2.97 U 
PCB-206 7.1 21 6.6 1.9 0.59 U 
PCB-209 3.6 J 3.4 J 2.6 J 0.8 J 0.77 U 
PCB-28 0.32 U 1 0.25 U 1 2.6 
PCB-44 0.48 0.48 2.1 0.31 0.9 U 
PCB-52 5.3 2.4 2.6 1.1 4.3 
PCB-66 0.68 0.94 0.43 0.63 1 
PCB-77 0.032 J 0.03 J 0.057 J 0.075 J 0.15 J 
PCB-8/5 1 J 0.23 J 0.44 J 0.33 J 0.92 J 
PCB-81 4.8 1.1 J 1.2 0.12 J 0.18 J 
PENTACHLOROANISOLE 0.15 J 0.12 J 0.15 J 0.11 J 0.27 
PENTACHLOROBENZENE 0.15 0.21 0.13 0.11 1.8 J 
TRANS-NONACHLOR 0.23 0.6 0.12 0.22 1.8 
Metals (mg/kg) 
ALUMINUM 64051 67179 56680 58174 137 J 
ARSENIC 11.7 17.3 17.9 18 6 
CADMIUM 0.6 0.54 0.65 0.38 1.8 
CHROMIUM 124 125 108 J 91.6 J 1.8 
COPPER 173 J 236 J 3720 125 11 .2 
IRON 31809 32598 44051 22327 340 
LEAD 128 J 126 J 206 J 79.2 J 7.5 
MANGANESE 439 446 524 414 7 
MERCURY 0.63 J 1.2 J 0.45 J 0.35 J 0.32 

. NICKEL 43.2 47.9 85.8 J 29.5 J 2.3 
SILVER 1.1 1.1 2.4 0.97 0.07 J 
ZINC 225 249 2324 154 121 
Miscellaneous ParametersJ%t 
LIPID 7.1 

ITOTAL ORGANIC CARBON 2.38 2.88 1.7 ~.36 

Notes: 
MS-3 includes the following samples: OU4-SD-M03-199A 

OU4-FD-003-099A (duplicate of OU4-SD-M03-199A) 
OU4-SD-M03-299A 
OU4-SD-M03-399A 
OU4-MU-M03-199A 
OU4-MU-M03-199A-FD 
OU4-MU-M03-299A 
OU4-LJ-M03.-199AM 

Mussel 
199A-DUP(2) 

0.065 J 
5.4 
45 
27 
54 
3.9 
3.4 

0.022 J 
2.7 U 

0,15 U 
19 
29 

0.66 J 
0.12 J 
0.24 J 
0.24 J 
0.77 U 

2.5 
1.3U 

5.1 
1.3 

0.19 J 
1.1J 

0.043 J 
0.36 
1.8 
2 

Lobster (1) 

299A 199AM 
0.093 J 0.15 J 

8.7 0.68 U 
62 1.61 
36 0.89 U 
75 1.88 
6.7 0.89 U 
6.5 0.89 U 

0.13 J 3.56 U 
3.5 0.89 U 
8.5 2.33 U 
32 0.74 J 
54 0.53 J 

0.76 J 0.89 U 
0.22 J 0.74 U 
5.65 0.77 U 

0.19 J 0.68 UJ 
2 U 0.91 J 
8.3 0.71 U 
4.3 0.52 U 
9.7 0.61 U 
2.6 0.86 U' 

0.13 J 3.56 U 
2.7 J 1.44 U 
0.83 J 0.8 J 

1.7 0.32 
5.1 0.42 
3.3 0.28 

145 J 8.95 J 
6.3 9.59 
2.6 0.0377 J 
3 0.199 U 

23.9 48.4 
393 9.15 
11 0.149 J 
7.1 2.13 

0.35 0.413 
2.5 0.199 U 

0.34 J 1.03 J 
192 102 

19.3 3.2 
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Monitoring Station 04 

Sediment Mussel 
Parameters 199A 299A 399A 199A 
Polyaromatic Hydrocarbons (ug/kg) 
1,6,7-TRIMETHYLNAPHTHALENE 16.3 7.31 2.43 3.65 J 
1-METHYLNAPHTHALENE 31.1 U 10.5 U 3 U 11 U 
1-METHYLPHENANTHRENE 60.7 21.2 18.4 5.01 
2,6-DIMETHYLNAPHTHALENE 28.8 7.77 1.89 5.84 
2-METHYLNAPHTHALENE 54.4 U 16.6 U 4.45 U 13.8 U 
ACENAPHTHENE 27.8 6.98 7.97 22.5 
ACENAPHTHYLENE 79.9 J 53 J 25.5 J 9.22 
ANTHRACENE 197 120 61.1 20.1 
BENZO(A)ANTHRACENE 414 164 291 10.6 
BENZOJAJPYRENE 495 265 399 8.91 
BENZO(B)FLUORANTHENE 609 242 420 15.5 
BENZO(E)PYRENE 308 129 233 13.9 
BENZO(G,H,I)PERYLENE 313 151 J 267 6.15 J 
BENZO(K)FLUORANTHENE 170 82.8 154 4.14 J 
BIPHENYL 13.2 U 4.36 U 1.26 U 5.39 U 
CHRYSENE 466 170 294 19.6 
DIBENZO(A,H)ANTHRACENE 88.9 39.7 J 69.8 1.63 J 
DIBENZOTHIOPHENE 28.3 9.41 J 6.8 2.29 U 
FLUORANTHENE 767 308 459 31.7 
FLUORENE 41.2 17 9.45 4.3 J 
INDENO{1,2,3-CD)PYRENE 367 162 J 297 4.29 J 

. NAPHTHALENE 60.7 U 29.6 U 5.92 U 21.4 U 
PERYLENE 93.8 45 76 .5.11 J _. 

PHENANTHRENE 359 112 133 10.5 U 
. PYRENE 708 290 J 390 29.8 

Pesticides IPCBs (ug/kg) 
1,2,3,4-TETRACHLOROBENZENE 0.25 J 0.37 0.11 J 1.3 
1,2,4,5-TETRACHLOROBENZENE 1.5 0.66 0.69 1.9 U 
2,4'-DDD 6.4 0.87 8.2 3.3 
2,4'-DDE 0.34 0.86 3.3 0.29 U 
2,4'-DDT 0.56 0.11 22 - 6.8 
4,4'-DDD 14 0.75 15 8.4 
4,4'-DDE 4.3 0.77 38 9.3 
4,4'-DDT 4.9 0.68 J 89 3.5 U 
ALDRIN 0.08 U 2.1 0.049 U 0.34 U 
ALPHA-BHC 0.059 U 0.058 U 0.033 U 0.44 
ALPHA-CHLORDANE 0.95 0.17 0.27 4.8 
BETA-BHC 0.27 U 0.069 J 0.028 J 0.22 U 
CHLORPYRIFOS 0.006 J 0.22 J 0.079 J 2.2 U 
CIS-NONACHLOR 0.57 0.16 0.36 3.3 
DELTA-BHC 0.035 J 0.043 J 0.037 U 2.9 
DIELDRIN 0.09 U 0.11 0.055 U 1.2 
ENDOSULFAN II 1.3 0.12 U 0.4 1.1 
ENDRIN 0.18 U 0.18 U 0.057 J 0.7 U 
GAMMA-BHC (LINDANE] 0.32 U 0.3 U 0.2 U 0.99 U 
GAMMA-CHLORDANE 0.15 0.18 0.089 0.81 
HEPTACHLOR 1 0.18 J 0.031 J 1.8 
HEPTACHLOR EPOXIDE 0.04 U 0.24 0.024 U 0.27 U 
HEXACHLOROBENZENE 0.041 U 0.17 U 0.079 U 0.34 
MIREX 0.088 0.031 J 0.024 U 0.57 J 
OXYCHLORDANE 0.02 U 0.02 U 0.17 0.83 
PCB-101i90 7.3 1 1.1 16 
PCB-105 3 J 0.53 J 1.9 J 9.6 

Lobster (1) 

199AM 

3.4 J 
8.2 
5.6 
7.5 
10.6 

1.7 J 
0.8 J 
3.7 J 
11.1 J 
13.1 

7.6 J 
7.0 

3.4 J 
12.2 J 
2.0 J 
17.6 

0.2 J 
1.4 J 

23.7 J 
3.7 J 
3.3 J 

15 
2.8 J 
13.7 
18.6 

13.12 
0.36 J 
0.20 U 
0.28 U 
0.26 U 
0.24 U 

1.49 
0.37 UJ 
0.33 U 
0.21 J 

2 
0.21 U 
2.11 U 
0.22 U 

0.13 UJ 
1.11 

0.24 UJ 
0.67 U 

0.51 
0.25 U 
0.37 U 
0.26 U 
0.3 J 

0.59 U 
0.58 
1.12 

0.57 J 



TABLE B-1 

SUMMARY OF ROUND 1 ANALYTICAL DATA FOR SEDIMENT, MUSSEL, AND LOBSTER SAMPLE FOR EACH 
MONITORING AND REFERENCE STATION 

ROUND 1 - BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 80F36 
Monitoring Station 04 

Sediment 
Parameters 199A 299A 
PCB-114 0.24 U 0.24 U 
PCB-118 4 0.68 
PCB-126 0.96 U 0.13 J 
PCB-128 1.8 J 0.44 
PCB-138 1160 17 1.9 
PCB-149/123 9.3 1 
PCB-153/132 18 1.7 
PCB-156 1.31 0.55 
PCB-167 3.4 0.074 J 
PCB-169 0.96 U 0.24 U 
PCB-170/190 17 J 0.31 J 
PCB-18/17 0.44 J 0.12 U 
PCB-180 17 J 1.4 J 
PCB-187 12 1 
PCB-189 0.32 0.24 U 
PCB-195/208 3.9 0.59 
PCB-201/157/173 1.37 0.21 
PCB-206 5.7 1.2 
PCB-209 7 J 0.7 J 
PCB-28 0.27 U 0.4 
PCB-44 0.61 0.13 J 
PCB-52 5.2 0.73 
PCB-66 1.1 0.43 
PCB-77 0.043 J 0.083 J 
PCB-8/5 0.6 J 0.22 J 
PCB-81 0.94 J 0.007 J 
PENTACHLOROANISOLE 0.093 J 0.13 J 
PENTACHLOROBENZENE 0.22 0.18 
TRANS-NONACHLOR 0.1 0.025 J 
Metals (mg/kg) 
ALUMINUM 51890 58081 
ARSENIC 16.8 8.7 
CADMIUM 0.38 0.35 
CHROMIUM 101 J 69.7 J 
COPPER 565 22.4 
IRON 29057 19262 
LEAD 110 J 47.4 J 
MANGANESE 374 379 
MERCURY 1.6 J 0.48 J 
NICKEL 60.6 J 19.4 J 
SILVER 3.1 0.3 
ZINC 427 80.6 
Miscellaneous Parameters ('Yo) 
LIPID 
TOTAL ORGANIC CARBON 1.46 1.62 
Notes. 
MS-4 includes the following samples: OU4-SD-M04-199A · 

OU4-SD-M04-299A 
OU4-SD-M04-399A 
OU4-MU-M04-199A 
OU4-LJ-M04-199AM 

Mussel 
399A 199A 

0.15 U 0.93 U 
0.69 12 

0.59 U 0.1 J 
1.2 J 3.9 

11 34 
6.4 18 
11 44 

0.78 4 
1.2 2.8 

0.59 U 0.93 U 
12 J 2.3 U 

0.19 J 3.9 U 
14 J 15 U 
7.2 25 

0.53 0.93 U 
2.7 0.78 U 

0.73 2.5 U 
3 0.81 U 

1.4 J 1.1 U 
0.097 J 3.1 
0.086 J 1.1 U 

0.22 5.3 
0.13 1.2 

0.009 J 0.72 J 
0.14 J 0.83 J 

0.054 J 0.045 J 
0.033 J 0.68 

0.12 2 
0.091 1.4 

48353 195 J 
9.8 7.5 

0.05 2.4 
68.5 J 2.2 

140 19.8 
23498 465 
67.4 J 7.6 

682 8.6 
0.34 J 0.44 
38.9 J 2.6 
0.05 0.15 J 
84.6 154 

5.6 
0.48 

Lobster (1) 

199AM 
0.90 U 
1.09 J 
0.04 J 
0.19 J 

1.86 
0.90 U 

2.51 
0.90 U 
0.90 U 
3.59 U 
0.90 U 
0.27 J 
0.67 J 

0.7 
0.90 U 
0.75 U 
0.78 U 

0.69 UJ 
0.44 J 
0.72 U 
0.52 U 
0.29 J 
0.86 U 
3.59 U 
1.45 U 

. 3.59 U 
0.29 
1.41 

0:16 U 

5.11 J 
10.4 

0.314 J 
0.203 U 

49.9 
8.21 

0.0911 U 
2.91 

0.521 
0.203 U 
1.39 J 
91.3 

2.9 



TABLE B-1 

SUMMARY OF ROUND 1 ANALYTICAL DATA FOR SEDIMENT, MUSSEL, AND LOBSTER SAMPLE FOR EACH MONITORING 
AND REFERENCE STATION 

ROUND 1 - BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 9 OF 36 
Monitoring Station 05 

Sediment Mussel 
Parameters 199A 299A 399A 199A 399A 
Polyaromatic Hydrocarbons (ug/kgt 
1,6,7-TRIMETHYLNAPHTHALENE 16 9.45 7.14 1.77 J 2.01 J 
1-METHYLNAPHTHALENE 21.2 U 13.8 U 7.95 U 4.66 U 4.15 U 
1-METHYLPHENANTHRENE 67.2 28.4 27.4 2.55 J 3.62 J 
2 ,6-DI METHYLNAPHTHALEN E 19 8.89 7.58 2.6 J 2.64 J 
2-METHYLNAPHTHALENE 32.8 U 20.2 U 12.7 U 6.06 U 5.52 U 
ACENAPHTHENE 50.2 11 .7 13 4.07 J 17.5 
ACENAPHTHYLENE 87.2 J 62.7 J 55.6 J 7.74 6.29 
ANTHRACENE 295 123 118 20.8 15.6 U 
BENZO(A)ANTHRACENE 727 259 231 7.08 4.76 
BENZ01AlPYRENE 981 J 422J 379 5.38 J 3.2 J 
BENZO(B)FLUORANTHENE 1013 344 360 10.3 7.1 J 
BENZO(E)PYRENE 456 196 172 11 .2 7.2 
BENZO(G,H,I)PERYLENE 566 J 221 J 193 4.64 J 3.59 J 
BENZO(~FLUORANTHENE 229 118 94.4 2.97 J 1.86 J 
BIPHENYL 8.56 U 5.04 U 4.5 U 1.32 U 2.2 U 
CHRYSENE 679 264 237 15.7 10.1 
DIBENZO(A,H)ANTHRACENE 185 J 59.4 J 52.4 0.74 J 0.59 J 
DIBENZOTHIOPHENE 36.2 12.7 12.3 J 0.91 U 1.14 U 
FLUORANTHENE 1251 393 351 33.1 21.4 

. FLUORENE 63.3 22.4 23.1 2.24 J 2.11 J 
INDENO(1,2,3-CD)pYRENE 661 J 230 J 208 J 2.96 J 2.37 J 
NAPHTHALENE 58.4 U 43.8 U 21.3 U 9.64 U 8.87 U 

. PERYLENE 252 58.5 56.9 5.23 J 1.94 J 
PHENANTHRENE 520 155 162 10.2 U 8.51 U 
PYRENE 1105 J 365 J 333 J 26 17.1 
Pesticides !PCBs (uglkgt 
1,2,3,4-TETRACHLOROBENZENE 0.07 J 0.12 J 0.14 J 3.6 2.5 
1,2,4,5-TETRACHLOROBENZENE 0.41 J 0.53 J 0.56 1.2 U 2.2 U 
2,4'-DDD 2.7 1.1 1.7 2.5 1.9 
2,4'-DDE 0.82 0.23 0.17 0.35 0.44 
2,4'-DDT 1 0.04 U 0.55 3.5 2.1 
4,4'-DDD 2.7 1 2.1 5.5 4.4 
4,4'-DDE 4 0.87 1.6 8.3 6.6 
4,4'-DDT 3.5 J 0.52 J 1.2 J 1.9 U 1.5 U 
ALDRIN 6.9 2.7 2.6 0.24 U 0.29 U 
ALPHA-BHC 0.17 U 0.067 U 0.063 U 0.49 0.28 
ALPHA-CHLORDANE 0.69 0.27 0.13 2.9 4.1 
BETA-BHC 0.14 J 0.056 J 0.038 J 0.15 U 0.19 U 
CHLORPYRIFOS 1.1 0.18 J 0.06 J 1.6 U 1.9 U 
CIS-NONACHLOR 0.32 0.16 0.14 2.2 1.7 
DELTA-BHC 0.13 0.079 U 0.031 J 0.59 2.5 
DIELDRIN 0.42 0.14 0.1 0.83 U 1.1 U 
ENDOSULFAN II 0.13 U 0.63 0.092 U 0.18 0.7 
ENDRIN 0.2 U 0.24 U 0.14 U 0.5 U 0.6 U 
GAMMA-BHC (LINDANE) 1.1U 0.5 U 0.51 U 2.4 U 0.87 U 
GAMMA-CHLORDANE 0.23 0.073 J 0.16 1.6 0.22 J 
HEPTACHLOR 0.65 0.23 J 0.15 J 0.42 0.86 
HEPTACHLOR EPOXIDE 0.15 U 0.14 0.12 0.23 0.23 U 
HEXACHLOROBENZENE 0.15 2.9 0.72 0.78 0.27 J 
MIREX 0.21 0.16 0.031 U 0.3 J 0.53 U 
OXYCHLORDANE 0.022 U 0.026 U 0.015 U 0.2 U 0.78 
PCB-101/90 1.8 0.87 1.1 8.1 7.6 
PCB-105 0.14 J 0.52 J 0.36 J 4.5 4.3 
PCB-114 0.27 U 0.32 U 0.27'U 0.67 U 0.81 U 

Lobster (1) 

199AM 

4.4 J 
7.4 
6.2 

3.4 J 
9.3 

0.4 J 
0.5 J 
1.9 J 
2.5 J 
2.0 J 
1.2 J 
1.8 J 
0.6 J 
2.2 J 
1.8 J 
5.4 

0.1 J 
0.5 J 
9.4 J 
2.5 J 
0.1 J 
14.2 

0.4 J 
5.7 
7.2 

8.91 
0.32 J 
0.26 U 
0.37 U 
0.34 U 
0.32 U 

1.97 
0.49 UJ 
0.43 U 

0.43 
0.8 

0.27 U 
2.79 U 
0.29 U 
0.17 UJ 

1.65 
0.32 UJ 
0.88 U 
0.26 U 
0.34 U 
0.49 U 
1.24 U 

1.05 
0.78 U 
0.31 J 
2.09 
0.98 

1.19U 



TABLE B-1 

SUMMARY OF ROUND 1 ANALYTICAL DATA FOR SEDIMENT, MUSSEL, AND LOBSTER SAMPLE FOR EACH MONITORING 
AND REFERENCE STATION 

ROUND 1 - BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KIITERY, MAINE 

PAGE 10 OF 36 
Monitoring Station 05 

Sediment 
Parameters 199A 299A 
PCB-118 1.2 0.64 
PCB-126 0.2 J 0.035 J 
PCB-128 1.1 0.31 
PCB-138 1160 2.7 1.3 U 
PCB-149/123 1.6 0.92 
PCB-153/132 2.2 1.4 
PCB-156 1.91 0.74 
PCB-167 1.3 1 
PCB-169 0.27 U 0.32 U 
PCB-170/190 0.32 J 0.36 J 
PCB-18/17 0.13 U 0.16 U 
PCB-180 2.5 J 1.5 J 
PCB-187 4.1 1.2 
PCB-189 0.27 U 0.32 U 
PCB-195/208 0.77 0.42 
PCB-201/157/173 0.4 0.09 
PCB-206 . 1 0.66 
PCB-209 0.78 J 0.47 J 
PCB-28 1.4 0.46 
PCB-44 0.074 J 0.16 J 
PCB-52 0.72 0.21 J 
PCB-66 0.95 0.54 
PCB-77 0.14 J 0.054 J 
PCB-8/5 0.44 J 0.38 J 
PCB-81 0.026 J 0.014 J 
PENT ACHLOROANISOLE 0.22 J 0.18 J 
PENTACHLOROBENZENE 0.12 0.11 J 
TRANS-NONACHLOR 0.29 0.23 
Metals (mg/kg) 
ALUMINUM 62489 64319 

. ARSENIC 11.7 12.6 
CADMIUM 0.59 0.54 
CHROMIUM 94.9 J 102 J 
COPPER 105 32.2 
IRON 26883 27779 
LEAD 187 J 59.8 J 
MANGANESE 428 416 
MERCURY 1.1 J 0.26 J 
NICKEL 32.2 J 28.9 J 
SILVER 0.6 0.38 
ZINC 208 115 
Miscellaneous Parameters J%) 
LIPID 
TOTAL ORGANIC CARBON 2.34 2.51 
Notes: 
MS-5 includes the following samples: OU4-SD-M05-199A 

OU4-SD-M05-299A 
OU4-SD-M05-399A 
OU4-MU-M05-199A 
OU4-MU-M05-399A 

-OU4-LJ-M05-199AM 

Mussel 
399A 199A 399A 
0.82 8.4 6.5 

0.027 J 0.41 J 0.16 J 
0.54 2.3 1.8 
2.2 13 U 12 U 
1.5 4.5 U 5.3 U 
2.4 15 U 13 U 

0.93 1.5 1.3 
0.85 1.2 1 

0.19 U 0.28 J 0.057 J 
0.34 J 0.48 U 0.66 U 
0.43 J 7.3 3.1 U 
1.3 J 5.6 U 5.9 U 
1.3 6 U 5.7 U 

0.18 U 0.67 U 0.81 U 
1.1 0.55 U 0.67 U 

0.15 1.06 U 1.13 U 
2.8 0.57 U 0.7 U 
3 J 0.75 U 0.91 U 
0.3 3.1 2.7 

0.13 J 2.2 2 
0.66 8.8 4.6 
0.27 1.2 1.5 

0.12 J 2 J 1.2 J 
0.23 J 1.5 0.74 J 

0.086 J 0.83 J 0.065 J 
0.047 J 1.2 0.51 

0.19 4.4 4.7 
0.044 1.3 1.7 

54211 199 J 209 J 
5.3 7.8 6.7 

0.99 2.2 2.1 
66.4 J 2.1 2 
24.4 11 .9 6.1 

17877 593 490 
46.9 J 53.8 3.6 

495 10.7 7.6 
0.21 J 0.55 0.29 
30.1 J 1.8 1.1 
0.41 0.03 J 0.06 J 
84.1 145 81.1 

7.8 4.8 
0.96 

Lobster (1) 

199AM 
2.32 

0.12 J 
0.91 U 

2.89 
1.19 U 

4.03 
0.06 J 
1.19 U 
0.02 J 
1.19 U 
3.10 U 
1.25 J 
0.99 

1.19 U 
0.99 U 
1.02 U 

0.91 UJ 
0.08 J 
0.94 U 
0.69 U 
0.81 U 
1.14 U 
4.74 U 
1.91 U 
4.74 U 

0.36 
0.39 U 
0.20 U 

13.2 J 
16.7 

0.0437 J 
0.194 U 

34.4 
18.6 

0.126 J 
1.94 

0.415 
0.194 U 
0.76 J 

102 

2.6 



TABLE B-1 

SUMMARY OF ROUND 1 ANALYTICAL DATA FOR SEDIMENT, MUSSEL, AND LOBSTER SAMPLE FOR EACH MONITORING AND 
REFERENCE STATION 

Parameters 

ROUND 1 - BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

PAGE 11 OF 36 
Monitoring Station 06 

Sediment Mussel 

199A 299A 299A-DUP 399A 199A 299A 299A-DUP(4) 

Polyaromatic Hydrocarbons (ug/kg) 
1,6,7-TRIMETHYLNAPHTHALENE 7.16 12 16.5 1.83 2.18 J 2'.33 J 
1-METHYLNAPHTHALENE 16.3 U 15.3 U 29.1 U 2.63 U 4.16 U 4.56 U 
1-METHYLPHENANTHRENE 22.7 47.5 66.3 6.63 4.67 3.62 
2,6-DIMETHYLNAPHTHALENE 10.7 12.4 17.9 J 1.7 2.96 J 3.31 
2-METHYLNAPHTHALENE 27.9 U 24.4 U 43.3 U 4.05 U 5.81 U 5.61 U 
ACENAPHTHENE 8.84 18.6 32.8 J 3 5.25 12.9 
ACENAPHTHYLENE 70.6 J 72.8 J 107 J 9.81 J 7.23 8.94 
ANTHRACENE 120 260 252 J 23.5 19.7 21 .3 
BENZO(A)ANTHRACENE 200 437 440J 57.8 9.87 10.7 
BENZO(A)PYRENE 360 J 622 722 J 83.2 J 6.48 J 6.84 J 
BENZOJB)FLUORANTHENE 358 588 680 J 81.9 18.7 14.8 
BENZO(E)PYRENE 190 264 308 J 39.4 15.9 13.1 
BENZO(G,H,I)PERYLENE 222 J 292 358 J 38.9 J 6.57 J 6.69 
BENZO(K)FLUORANTHENE 119 216 254 J 15.4 5.45 4.67 
BIPHENYL 6.11 U 7.25 U 10.4 U 1.23 U 2.02 U 1.86 U 
CHRYSENE 226 416 472 J 57 26.9 18.4 
DIBENZO(A,H)ANTHRACENE 60.8 J 81.3 101 J 10.7 J 1.3 J 1.55 J 
DIBENZOTHIOPHENE 13.3 21 ,7 J 32.8 J 3.16 1.66 U 1.15U 
FLUORANTHENE 318 603 776J 119 57.7 31.7 
FLUORENE 25 49.5 66.5 J 5.56 2.19 J 2.36 J 
INDENO(1,2,3-CD)PYRENE 248 J 332 J 407 J 45 J 4.96 J 5.08 J 
NAPHTHALENE 43.1 U 56.7 U 83.8 U 6.77 U 8.96 U 10.2 U 
PERYLENE 56.5 90.6 127 J 17.2 J .4.19 J 6.31 J 
PHENANTHRENE 146 304 427 J 45.6 13.8 U 11 U 
PYRENE 346J 562 J 772 J 100 J -46.2 27.1 

. Pesticides IPCBs (ug/kg) 
1,2,3,4-TETRACHLOROBENZENE 0.035 J 0.068 J 0.034 J 0.084 J 0.51 U 2.3 
1,2,4,5-TETRACHLOROBENZENE 0.5 0.53 J 0.69 0.088 J 1.1 U 3.1 U 
2,4'-DDD 1.1 1.8 2.5 0.35 2 2 
2,4'-DDE 0.16 0.13 0.14 0.079 J 0.35 0.38 
2,4'-DDT 0.021 U 0.16 0.21 0.023 U 2.5 1.6 
4,4'-DDD 1.7 1.1 1.5 0.45 4.5 3.7 
4,4'-DDE 1.9 0.62 0.92 1.7 6.8 6.6 
4,4'-DDT 0.34 J 1.6 J 0.57 J 0.25 J 1.4 U 1.3 U 
ALDRIN 3.3 4.2 5.7 J 0.69 0.26 U 0.22 U 
ALPHA-BHC 0.029 U 0.056 U 0.042 U 0.042 U 0.39 0.41 
ALPHA-CHLORDANE 0.056 J 0.14 0.21 · 0.17 4 3.9 
BETA-BHC 0.02 J 0.072 J 0.098 J 0.012 J 0.17 U 0.14 U 
CHLORPYRIFOS 0.27 U 0.092 J 0.078 J 0.051 J 1.7 U 1.4 U 
CIS-NONACHLOR 0.13 0.13 0.18 0.11 1.8 1.5 
DELTA-BHC 0.018 J 0.049 J 0.13 0.031 J 0.82 1.1 
DIELDRIN 0.19 0.054 J 0.13 0.069 0.99 U 1.1 U 
ENDOSULFAN " 0.085 U 0.11 J 0.13 U 0.092 U 0.15 J 0.72 
ENDRIN 0.13 U 0.2 U 0.2 U 0.14 U 0.54 U 0.45 U 
GAMMA-BHC (LINDANE) 0.28 U 0.53 U 0.52 U 0.38 U 1.5 U 0.51 U 
GAMMA-CHLORDANE 0.026 J 0.029 J 0.38 0.071 0.45 0.4 
HEPTACHLOR 0.13 J 0.16 J 0.13 J 0.12 J 1 0.62 
HEPTACHLOR EPOXIDE 0.028 U 0.11 0.044 U 0.42 0.61 0.17 U 
HEXACHLOROBENZENE 0.1 U 0.15 U 0.3 U 0.17 U 0.68 0.37 
MIREX 0.005 J 0.045 U 0.073 0.031 U 0.47 U 0.23 J 
OXYCHLORDANE 0.014 U 0.022 U . 0.12 0.015 U 0.22 U 0.83 
PCB-101/90 2 0.93 1.6 0.6 8 8.2 
PCB-105 0.28 J 0.26 J 0.61 J 0.19 J 4.6 3.9 
PCB-114 0.17 U 0.27 U 0.26 U 0.18 U 0.72 U 0.61 U 
PCB-118 1.2 0.63 1.2 0.22 7.3 7.7 
PCB-126 0.12 J 0.026 J 0.032 J 0.022 J 0.61 J 0.031 J 
PCB-128 0.72 0.49 0.93 0.47 2 2.4 
PCB-138 1160 3.4 1.4 U 2.2 0.96 U 13 U 14 U 
PCB-149/123 2.6 0.7 1.3 0.4 5 U 6.4 U 
PCB-153/132 4.9 1.3 2.7 0.65 15 U 15 U 
PCB-156 0.87 0.93 1.44 0.06 J 1.4 0.61 U 

Lobster (1) 

399A 199AM 

1.33 J 4.3 J 
4.41 U 9.6 
1.7 J 8.1 

2.57 J 3.4 J 
7.69 U 13.8 
0.94 J 1.0 J 
5.93 0.6 J 

11 .1 U 4.7 
5.4 10.4 J 
6.57 11 
8.3 7.3 J 

7.09 8.2 
3.23 J 5.1 J 
2.15 J 7.6 J 
6.65 U 1.2 J 
10.4 J 17.5 
0.49 J 0.3 J 
0.77 U 1.3 J 

18 33.7 J 
2.31 J 2.8 J 
1.64 J 3.6 J 
13.6 U 19.4 
3.53 J 3.6 J 

9 U 13.4 
14.8 26.8 

0.35 U 10.11 
2.4 U 1.03 
0.65 0.21 U 
0.3 0.29 U 
2.1 0.27 U 
2.8 0.26 U 
4.6 1.69 
3 U 0.39 UJ 

0.039 J 0.34 U 
0.58 0.34 
1.4 3.13 
1.1 0.22 U 

1.5 U 2.22 U 
0.8 0.23 U 

0.09 U 0.13 UJ 
2.3 1.36 

0.17 U 0.26 UJ 
0.66 0.70 U 

0.054 U 0.42 
0.68 0.27 U 

0.26 U 0.39 U 
0.074 J 0.27 U 

0.47 0.44 
1.4 0.62 U 

0.19 U 0.49 
5 U 1.61 
2.3 0.78 

0.63 U 0.94 U 
2.6 U 1.03 J 
0.27 J 0.12 J 

1.3 0.3 J 
8.2 U 1.7 
4.4 U 0.94 U 
11 U 2.71 

0.31 J 0.21 J 



TABLE B-1 

SUMMARY OF ROUND 1 ANALYTICAL DATA FOR SEDIMENT, MUSSEL, AND LOBSTER SAMPLE FOR EACH MONITORING AND 
REFERENCE STATION 

Parameters 
PCB-167 
PCB-1 69 
PCB-170/190 
PCB-18/17 
PCB-180 
PCB-187 
PCB-189 
PCB-195/20B 
PCB-201 /1 57/173 
PCB-206 
PCB-209 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-8/5 
PCB-B1 
PENTACHLOROANISOLE 
PENTACHLOROBENZENE 
TRANS-NONACHLOR 
Metals (mglkg) 
ALUMINUM 
ARSENIC 
CADMIUM 
CHROMIUM 
COPPER 
IRON 
LEAD 
MANGANESE 
MERCURY 
NICKEL 
SILVER 
ZINC 
Miscellaneous Parameters (%) 
LIPID 

ITOTAL ORGANIC CARBON 
Notes: 

ROUND 1 - BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KmERY, MAINE 

PAGE 12 OF 36 
Monitoring Station 06 

Sediment Mussel 

199A 299A 299A-DUP 399A 199A 299A 299A-DUP(4) 

0.88 1.1 1.6 0.14 J 1.1 1.4 
0.033 J 0.007 J 0.26 U 0.18 U 0.16 J 0.6 U 

1.1 0.27 J 0.32 J 0.084 J 1 U 0.88 U 
0.017 J 0.13 U 0.13 U 0.092 U 4.3 U 2.3 U 

3.9 J 0.9 J 1.6 J 0.3 J 6.2 U 6.9 U 
3 1.1 1.9 0.3B 6 U 5.9 U 

0.042 J 0.27 U 0.26 U 0.1B U 0.72 U 0.61 U 
1.2 0.3 0.88 0.041 J 0.6 U 0.5 U 
0.1 0.15 0.2' 0.06 0.82 U 1.18 U 
2.7 0.4 1.7 J 0.12 0.62 U 0.52 U 

1.3 J 0.26 J 0.B5 J 0.061 J 0.B2 U 0.6B U 
0.1B J 0.29 J 1.3 0.097 J 2.2 2.1 
0.16 0.081 J 0.25 0.24 1 U 1.7 U 
0.54 0.54 0.72 0.14 U 4.1 4.2 
0.38 0.74 0.6 0.25 1.5 0.95 

0.22 J 0.12 J 0.11 J 0.028 J 0.85 J 0.3 J 
0.12 J 0.14 J 0.25 J 0.29 J 1.8 0.67 J 
0.088 J 0.025 J 0.025 J 0.1B U 0.033 J 0.037 J 
0.075 J 0.14 U 0.17 J 0.062 J 0.76 0.71 
0.009 J 0.23 0.11 0.076 U 4.5 4 

O.04B 0.1 0.11 0.062 1.2 1.B 

49392 60402 5B564 44689 153 J 130 J 
11 .9 8.2 9.2 B.8 6.2 6.1 
0.26 0.42 0.44 0.11 1.B 2 

65.5 J 80.2 J 81 .3 54 J 1.5 1.4 
25.1 26.6 25.5 J 9.B 6.7 7.3 

18019 21302 22109 22148 349 327 
60.5 J 59.2 J 71 J 19.1 J 3 3.4 

475 431 405 129B 7 6.1 
0.36 J 0.45 J 0.3B J O.OB J 0.25 0.26 0.27 
21 .3 J 23.2 J 24.5 26.4 J 1.3 0.B9 
0.23 0.3 0.34 0.05 0.04 J 0.1 J 
78.1 99 97.4 40.1 87.5 97.4 

I I I 5.5 6.2 
I 0.7B I 1.76 I 1.82 I 0.9 I I 

MS-6 includes the following samples: OU4-SD-M06-199A 
OU4-SD-M06-299A 
OU4-FD-001-099A (duplicate of OU4-SD-M06-299A) 
OU4-SD-M06-399A 
OU4-MU-M06-199A 
OU4-MU-M06-299A 
OU4-MU-M06-299A-FD 
OU4-MU-M06-399A 
OU4-LJ-M06-199AM 

Lobster (1) 

399A 199AM 
1 0.94 U 

0.13 J 0.16 J 
0.63 U 0.94 U 
2.9 U 3.8 
3.8 U 0.89 J 
5 U 0.69 

0.63 U 0.94 U 
0.14 J 0.78 U 
0.36 J 0.81 U 
0.54 U 0.72 UJ 
0.71 U 0.14 J 

1.9 0.09 J 
1.4 U 0.55 U 

3.2 0.64 U 
1.3 0.91 U 

0.81 J 3.77 U 
0.54 J 1.52 U 

0.OB1 J 3.77 U 
0.46 0.31 
0.52 1.B 
0.66 0.36 

94 J 3.72 J 
7.5 9.74 
2.2 0.0373 J 
1.6 0.202 U 
6.2 41 .2 
411 5.99 
3.1 0.121 J 
7.B 1.95 
0.25 0.488 
1.2 0.202 U 

0.06 J 1.16 J 
75.7 94.6 

I 6.B 2.4 
I 

I 
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l Monitoring Station 07 
Sediment Mussel 

Parameters I 199A I 299A I 399A 199A I 399A I 
DioxinsiFurans (nglkg) 
l,2,3.4,6,7,8-HPCDD 89.3 14.8 22 23.9 U 30.6 UR 
l,2,3,4,6,7,8-HPCDF 22.5 U 4.87 U 7.02 U 23.9 U 30.6 UR 
l ,2,3.4,7,8,9-HPCOF 1.23 U 2.5 UR 2 U 23.9 U 30.6 UR 
l ,2,3,4,7,8-HXCDD 1.53 J 2.5 UR 0.33 J 23.9 U 30.6 UR 
l,2,3.4,7,8-HXCDF 1.3 U 2.5 UR 2 U 23.9 U 2.04 J 
l,2,3,6,7,8-HXCDD 4.84 J 2.5 UR 1.46 J 23.9 U 30.6 UR 
l,2,3,6,7,8-HXCDF 1.17 U 2.5 UR 2 U 23.9 U 2.72 J 
l ,2,3,7,8,9-HXCDD 2.91 U 2.5 UR 2 U 23.9 U 30.6 UR 
l,2,3,7,8,9-HXCDF 1.1 UJ 2.5 UR 2 23.9 U 2.61 J 
l ,2,3,7,8-PECDD 1.1 UJ 2.5 UJ 2 U 23.9 U 30.6 UJ 
l,2,3,7,8-PECDF 1.1 U 2.5 U 2 U 23.9 U 30.6 U 
2,3.4,6,7,8-HXCDF 1.48 U 2.5 UR 2 U 23.9 U 3.19 J 
2,3.4,7,8-PECDF 1.1 UJ 2.5 UJ 2 U 23.9 U 30.6 U 
2,3,7,8-TCDD 0.2 UJ 0.5 UJ 0.4 U 4.8 U 6.12 UJ 
2,3,7,8-TCDF 1.61 U 1.16 U 1.32 U 6.79 U 9.04 U 
OCOO 783 U 121 U 160 U 38 J 49.2 J 
OCOF 43.8 U 8.32 U 11.6 U 9.86 J 61.2 UR 
TOTAL HPCDD 206 36.5 54.4 23.9 U 30.6 UR 
TOTAL HPCDF 54.7 U 4.87 U 17.9 U 23.9 U 30.6 UR 
TOTAL HXCDD 39.2 U 3.94 U 16.9 U 23.9 U 30.6 UR 
TOTAL HXCDF 3.95 U 2.5 UR 2:8U 23.9 U 10.6 J 
TOTAL PECOD 3.47 U 2.5 UR 2 U 23.9 U 30.6 UJ 
TOTAL PECDF 1.1 U 2.5 U 2.74 U 23.9 U 30.6 U 
TOTAL TCDD 0.2 UJ 0.5 UJ 0.46 20 U 6.12 UJ 
TOTAL TCDF 4.45 U 2.03 U 4.24 U 19.7 U 22.3 U 
Pol}taromatic Hydrocarbons (ug/kg) 
1,6,7-TRIMETHYLNAPHTHALENE 3.89 7.46 16.9 1.81 J 0.85 J 
l-METHYLNAPHTHALENE 6.84 U 9.43 U 28.1 U 4.46 U 7.67 U 
l-METHYLPHENANTHRENE 12.8 29 70.8 2.87 J 2 J 
2,6-0IMETHYLNAPHTHALENE 4.53 7.46 19.5 2.65 J 2.89 J 
2-METHYLNAPHTHALENE 10.7 U 13.1 U 43.5 U 8.34 U 12.4 U 
ACENAPHTHENE 6.81 13.2 53.2 1.41 J 0.49 J 
ACENAPHTHYLENE 20.5 J 58.8 J 116 J 18.3 4.69 
ANTHRACENE 37.2 J 121 280 22 J 15.3 U 
BENZO(A)ANTHRACENE 93.6 J 219 580 11 .1 15.5 
BENZO(A)PYRENE 129 J 351 879 11 .2 18.4 
BENZO(B)FLUORANTHENE 137 J 295 740 16 24.1 
BENZO(E)PYRENE 75.5 J 153 416 12.4 13.7 
BENZO(G,H,I)PERYLENE 75.1 J 170 469 5.89 7.99 
BENZO(K)FLUORANTHENE 40.3 J 93.7 296 3.32 J 7.54 
BIPHENYL 2.45 U 4.7 U 11.2 U 3.97 U 2.19 U 
CHRYSENE 108 J 239 619 19.5 J 23.8 J 
DIBENZO(A,H)ANTHRACENE 18.4 J 44.2 132 0.81 J 1.55 J 
DIBENZOTHIOPHENE 7.58 12.8 J 31 .6 J 0.8 U 0.72 U 
FLUORANTHENE 193 390 940 33.2 29.6 
FLUORENE 9.97 25.7 73.3 2.43 J 2.24 J 
INOENO(l,2,3-CD)PYRENE 82.3 J 188 J 495 J 3.17 J 6.4 J 
NAPHTHALENE 13.9 U 28.6 U 74.1 U 11 .3 U 15.6 U 
PERYLENE 29.4 J 47.5 131 5.83 J 4.23 J 
PHENANTHRENE 88 174 462 8.52 U 8.73 U 
PYRENE 171 352 J 943 J 28.9 26.6 
Pesticides /PCBs (uglkg) 
l,2,3.4-TETRACHLOROBENZENE 0.16 J 0.069 J 0.077 J 0.75 U 0.8 U 
1,2.4,5-TETRACHLOROBENZENE 1 0.51 J 0.78 2.8 U 2.9 U 
2,4'-00D 1.9 1.1 4 3 1.5 
2.4'-00E 0.14 0.26 0.32 0.15 J 0.25 U 
2,4'-00T 0.28 0.2 2.3 2 2.7 
4.4'-000 3.4 1.1 6.5 7.2 5.1 
4,4'-DDE 2.6 0.74 3.5 9 6.5 
4.4'-ODT 1.5 0.8 J 5.9 J 9.9 8.4 J 
ALDRIN 0.058 U 2.1 6.2 0.22 U 0.29 U 
ALPHA-BHC 0.09 U 0.11 U 0.034 U 0.75 0.53 
ALPHA-CHLORDANE 0.21 0.32 0.55 2 1.3 
BETA-BHC 0.2 U 0.05 J 0.043 J 0.93 7.3 
CHLORPYRIFOS 0.28 U 0.073 J 0.034 J 0.54 J 1.9 U 
CIS-NONACHLOR 0.06 0.2 0.28 1.5 1.1 
DELTA-BHC 0.032 J 0.097 0.098 0.088 U 0.12 U 

I 
Lobster (1) 

199AM I 

44.6 U 
44.6 U 
44.6 U 
44.6 U 
44.6 U 
44.6 U 
44.6 U 
44.6 U 
44.6 U 
44.6 U 
44.6 U 
44.6 U 
44.6 U 
8.9 U 
8.9 U 

89.3 U 
89.3 U 
44.6 U 
44.6 U 
44.6 U 
44.6 U 
44.6 U 
· 11 J 
8.9 U 
8.9 U 

5.2 J 
9.0 
7.3 

4.7 J 
9.8 

0.4 J 
0.5 J 
0.9 J 
1.2 J 
1.4 J 
1.7 J 
2.2 J 
0.6 J 
1.6 J 
2.1 J 

6.8 
0.3 J 
0.5 J 
9.4 · J 
3 J 

0.1 J 
15.1 

0.5 J 
4.5 J 
7.9 

26.38 
0.52 J 
0.26 U 
0.36 U 

0.35 
0.32 U 
13.02 

0.49 UJ 
0.42 U 
0.26 J 
0.32 U 
0.27 U 
2.75 U 
0.29 U 
0.17 UJ 



TABLE B-1 

SUMMARY OF ROUND 1 ANALYTICAL DATA FOR SEDIMENT, MUSSEL, AND LOBSTER SAMPLE FOR EACH MONITORING AND REFERENCE 
STATION 

ROUND 1 - BASELINE INTERIM OFFSHORE MONITORING REPORT 
PORTSMOUTH NAVAL SHIPYARD, KITIERY, MAINE 

Parameters 
DIELDRIN 
ENDOSULFAN " 
ENDRIN 
GAMMA-BHC (LINDANE) 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
HEXACHLOROBENZENE 
MIREX 
OXYCHLORDANE 
PCB-l01/90 
PCB-l05 
PCB-114 
PCB-118 
PCB-126 . 
PCB-128 
PCB-138 1160 
PCB-149/123 
PCB-153/132 
PCB-156 
PCB-167 
PCB-169 
PCB-170/190 
PCB-18/17 
PCB-180 
PCB-187 
PCB-189 
PCB-195/208 
PCB-201/1571173 
PCB-206 
PCB-209 
PCB-28 
PCB-44 
PCB-52 
PCB-66 
PCB-77 
PCB-8/5 
PCB-81 
PENTACHLOROANISOLE 
PENTACHLOROBENZENE 
TRANS-NONACHLOR 
Metals (mg/kg) 
ALUMINUM 
ARSENIC 
CADMIUM 
CHROMIUM 
COPPER 
IRON 
LEAD 
MANGANESE 
MERCURY 
NICKEL 
SILVER 
ZINC 
Miscellaneous Parameters (%) 

ILiPID I 
ITOTAL ORGANIC CARBON I 
Notes: 
MS-7 includes the following samples: 
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Monitoring Station 07 

Sediment 
199A 299A 
0.089 0.12 U 
0.45 0.13 J 

0.02 J 0.24 U 
0.2 U 1.3 U 

0.1 0.23 
0.045 J 0.28 J 
0.021 J 0.25 
0.044 U 0.22 U 

0.14 0.053 U 
0.06 0.027 U 

1 1.4 
0.41 J 0.34 J 
0.17 U 0.32 U 

0.9 0.46 
0.7 U 0.1 J 
0.37 J 0.31 

1.5 1.9 
0.7 1.1 
1.4 2 

0.17 U 0.68 
0.41 0.76 

0.7 U 0.32 U 
3.8 J 0.36 J 
0.63 J 0.68 J 
0.86 J 1.7 J 

0.72 1.1 
0.061 J 0.32 U 

0.4 0.72 
0.15 0.16 
1.1 1.4 

0.46 J 0.53 J 
0.86 0.14 J 
0.31 0.047 J 
0.49 0.45 
0.5 0.92 

0.032 J 0.083 J 
0.49 J 0.38 J 

0.019 J 0.038 J 
0.083 J 0.19 J 
0.066 J 0.28 

0.13 0.2 

49881 67478 
6.7 11 .6 
0.18 0.56 

66.4 J 118 J 
20 31 .7 

18373 31003 
38.8 J 60.4 J 

317 433 
0.1 J 0.33 J 
26 J 30.6 J 
0.15 0.41 
71.4 122 

I 
0.95 I 2.3 

OU4-SD-M07 -199A 
OU4-SD-M07 -299A 
OU4-S0-M07 -399A 
OU4-MU-M07-199A 
OU4-MU-M07-399A 
OU4-LJ-M07-199AM 

I 
I 

Mussel 
399A 199A 399A 
0.11 2.7 3.1 

0.13 U 0.49 0.22 U 
0.19 U 0.35 J 0.56 J 
0.61 U 0.32 U 1.4 U 

0.45 0.96 1.1 
0.072 J 0.25 U 0.33 U 
0.007 J 0.2 0.23 U 
0.2 U 0.25 0.75 
0.054 2.2 2.9 
0.055 0.19 U 0.25 U 
2.3 9.2 5.3 U 
1.3 5.4 4.6 

0.25 U 0.62 U 0.81 U 
1.9 6.3 5 U 

0.076 J 0.16 J 0.097 J 
1.4 3.1 2.9 
3.6 16 U 12 U 
2.1 7.8 U 5.8 U 
3.5 17 U 14 U 
1.45 0.94 1.21 
1.5 2.6 1.3 

0.25 U 0.67 J 0.22 J 
9.6 0.62 U 0.81 U 

0.29 J 1.7 U 4.8 
2.3 J 5.4 U 5.1 U 

2.6 8 U 7.6 U 
0.25 U 0.62 U 0.81 U 

0.92 0.087 J 0.4 J 
0.29 0.64 3.22 
1.8 0.53 U 0.92 
1 J 0.35 J 0.91 U 
0.78 1.5 3.4 
0.31 2.9 3.8 
0.85 3.5 5.6 
0.85 1.7 1.6 
0.2 J 0.83 J 0.66 J 
0.23 J 1.2 0.65 J 
0.093 J 0.34 J 0.072 J 
0.15 J 0.91 0.42 
0.082 J 0.81 0.72 

0.29 1.2 0.94 

61912 155 J 124 J 
10.1 7.3 6.7 
0.42 1.8 1.9 

83.9 J 1.7 1.6 
43.1 · 7.6 6.4 

23481 427 256 
67.8 J 2.9 2.9 

433 7.7 8.3 
0.33 J 0.22 0.24 
25.8 J 1.4 1.3 

0.32 0.06 J 0.03 "J 
115 93.6 100 

I 4.2 1.1 
2 I 

Lobster (1) 

199AM 
1.85 

0.32 UJ 
0.87 U 

0.72 
0.33 U 
0.48 U 
0.69 U 

0.48 
0.77 U 

3.83 
0.45 J 
0.45 

1.17 U 
9.18 

0.31 J 
0.91 

11 .71 
0.54 J 
18.32 
1.65 
1.72 

4.67 U 
2.88 

3.06 U 
6.86 
6.2 

0.05 J 
0.62 J 
0.68 J 

0.90 UJ 
0.57 J 
2.87 

0.68 U 
0.79 U 

1.86 
4.67 U 
1.89 U 
0.38 J 

0.5 
0.34 J 
0.20 U 

12.5 J 
10.5 

0.744 J 
0.199 U 

34.8 
16.8 

0.289 J 
1.89 

0.621 
0.213 U 
0.940 J 

106 

I 1.8 I 
I I 
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I Monitoring Station 08 I 
I Sediment Mussel Lobster (') I 

Parameters I 199A I 299A 399A I 199A 199A-DUP(2) 299A 299A-DUP(3) I 399A 199AM I 
DioxinsiFurans (ng/kg) 
1,2,3,4,6,7,8-HPCDD 90.4 275 18.1 20.7 UJ 21.2 U 24.2 U 24.4 U 39.6 U 
1,2,3,4,6,7,8-HPCDF 26.4 U 78.8 U 5.01 U 20.7 U 21.2 U 24.2 U 24.4 UJ 39.6 U 
l,2,3.4,7,8,9-HPCDF 1.56 U 3.93 U 1.3 U 11 .8 J 2.17 J 1.1 J 24.4 UJ 39.6 U 
1,2,3.4,7,8-HXCDD 1.13 3.41 0.19 J 2.21 J 5.46 J 1.32 J 24.4 UJ 39.6 U 
l,2,3.4,7,8-HXCDF 3.03 U 6.19 U 1.3 U 2.54 J 5.07 J 1.49 J 0.9 J 39.6 U 
1,2,3,6,7,8-HXCDD 4.33 13.6 0.98 J 1.56 J 3.72 J 1.28 J 0.88 J 39.6 U 
l,2,3,6,7,8-HXCDF 1.98 U 4.27 U 1.3 U 4.5 J 4.94 J 1.05 J 1.05 J 39.6 U 
1,2,3,7,8,9-HXCDD 2.92 U 8.66 U 1.3 U 4.03 J 1.64 J 24.2 UJ 24.4 UJ 39.6 U 
1,2,3,7,8,9-HXCDF 0.9 1.9 1.3 2.05 J 2.06 J 1.64 J 24.4 UJ 39.6 U 
l ,2,3,7,8-PECOO 0.95 U 1.9 U 0.2 U 20.7 U 3.46 UJ 24.2 U 24.4 UJ 39.6 U 
l,2,3,7,8-PECOF 1.35 U 2.37 U 1.3U 20.7 U 21.4 U 24.2 U 24.4 U 39.6 U 
2,3.4,6,7,8-HXCOF 3.02 U 6.42 U 1.3 U 2.52 J 2.8 J 2.04 J 0.64 J 39.6 U 
2,3.4,7,8-PECOF 2.34 U 3.93 U 1.3 U 20.7 U 21.2 U ·24.2 U. 24.4 U 39.6 U 
2,3,7,8-TCOO 0.36 U 0.57 U 0.3 U 20.7 U 21.2 U 4.8 U 4.87 UJ 7.9 U 
2,3,7,8-TCOF 2.57 U 4.93 U 1.13 U 9.16 U 8.09 U 8.81 U 7.2 U 7.9 U 
OCOO 671 U 1946 U 133 U 115 J 101 J 86.2 UJ 55.8 J 26.3 J 
OCDF 43.4 U 128 U 6.19 U 30.1 J 7.14 J 36.7 J 48.7 UJ 79.2 U 
TOTAL HPCOO 252 662 54.3 20.7 UJ 39.6 J 24.2 U 21.7 J 39.6 U 
TOTAL HPCOF 61.4 U 194 U 10.6 U 17.5 J 21.2 U 1.1 J 24.4 UJ 39.6 U 
TOTAL HXCOO 53.2 U 85.4 U 12.4 U 7.8 J 10.8 J 2.6 J 0.9 J 39.6 U 
TOTAL HXCOF 8.76 U 18.3 U 2.84 U 11 .6 J 14.9 J 6.2 J 2.6 J 39.6 U 
TOTALPECOO 0.95 U 13.9 U 1.3 U 20.7 U 21.2 UJ 1.2 J 24.4 UJ 39.6 U 
TOTALPECOF 20.9 U 28 U 3.18 U 25.4 U 21.2 U 24.2 U 24.4 U 39.6 U 
TOTAL TCOO 2.48 9.42 1.09 J 34.5 U 21.2 U 4.8 U 32.6 U 7.9 U 
TOTAL TCOF 14 U 23.9 U 3.71 U 12.6 U 26.7 U 16.7 U 26.5 U 7.9 U 
Polyaromatic Hydrocarbons (uglk9t 
l,6,7-TRIMETHYLNAPHTHALENE 9.43 16.3 9.99 2.69 J 2.65 J 1.75 J 1.83 J 3.6 J 
l-METHYLNAPHTHALENE 30.5 U 30.9 U 12.6 U 4.91 U 5.29 5.43 U 5.95 U 7.4 
l-METHYLPHENANTHRENE 31.7 54.2 29 3.36 2.32 J 1.65 J 3.29 5.7 
2,6-0IMETHYLNAPHTHALENE 14.8 22.9 11.1 3.35 3.58 3.11 3.28 3.0 J 
2-METHYLNAPHTHALENE 47.7 U 49.8 U 17.5 U 8.15 U 8.8 U 9.66 U 9.68 U 8.8 
ACENAPHTHENE 61.4 55.7 33.7 3.7 3.24 J 1.59 J 1.55 J 1.0 J 
ACENAPHTHYLENE 53.9 J 108 J 80.4 J 11.1 10.6 10.7 8.57 0.5 J 
ANT-HRACENE 233 286 285 26.4 J 24.8 20.1 J 22.4 J 2.7 J 
BENZO(A)ANTHRACENE 426 689 558 10.2 11.2 8.31 12.3 7.2 J 
SENZO(A)PYRENE 552 J 937 630 J 9.83 8.71 8.24 10.4 8.1 
BENZO(B)FLUORANTHENE 607 905 636 16.9 16.1 13.7 20.1 8.1 J 
BENZO(E)PYRENE 302 476 323 13.1 13.4 11 .5 15.4 3.9 J 
BENZO(G,H,I)PERYLENE 339 J 529 J 357 J 4.99 4.95 4.35 J 6.8 3.0 J 
BENZO(K)FLUORANTHENE 191 323 238 4.22 4.43 3.3 J 4.19 5.4 J 
BIPHENYL 9.16 U 12.3 U 4.64 U 7.21 U 6.66 U 6.96 U 6.93 U 1.6 J 
CHRYSENE 443 718 570 21 .8 J 21.9 18.2 J 24.6 J 12.2 
DIBENZO(A,H)ANTHRACENE 103 J 165 J 121 J 0.59 J 0.67 J 0.48 J 0.77 J 0.2 J 
DIBENZOTHIOPHENE 29.7 33.5 J 33 1.97 U 1.88 U 0.95 U 1.21 U 1.1 J 
FLUORANTHENE 878 1063 1052 47.6 46.3 32.1 42.5 29.3 J 
FLUORENE 72.4 75 61.7 4.44 3.76 3.34 J 3.6 J 2.7 J 
INDENO(l,2,3-CD)PYRENE 378 J 607 J 413 J 2.36 J 2.49 J 1.99 J 3.71 J 2.1 J 
NAPHTHALENE 80.1 U 79.1 U 45 U 15.6 U 16 U 16.4 U 18.4 U 13.1 
PERYLENE 102 151 117 3.23 J 6.2 J 4.79 J 4.14 J 3.1 J 
PHENANTHRENE 464 483 581 18 U 17.2 U 12.7 U 16.9 U 8.7 
PYRENE 779J 946 J 880 J 42.7 42 30.6 35.8 26.5 
Pesticides IPCBs (ug/kg) 
l,2,3,4-TETRACHLOROBENZENE 0.053 J 0.14 J 0.13 J 0.98 U 1.1 0.55 U 0.41 U 4.01 
l,2,4,5-TETRACHLOROBENZENE 0.21 J 1 0.24 J 2.4 U 1.9 2.1 U 0.8 U 0.97 U 
2.4'-000 27 8.3 48 25 25 7.6 9.9 0.22 U 
2,4'-00E 0.86 0.71 1.6 0.37 0.32 0.15 J 0.45 0.31 'U 
2,4'-00T 12 2.9 37 3.2 3 2.2 4.1 0.29 U 
4,4'-000 81 19 135 63 J 67 20 20 0.29 
4,4'-DOE 14 5.7 21 19 21 11 13 3.08 
4.4'-ODT 42 J 17 J 132 J 3.6 U 3.9 3.8 U 5 U 0.42 UJ 
ALDRIN 6 6 4.2 0.16 J 0.14 J 0.22 U 0.23 U 0.37 U 
ALPHA-BHC 0.045 U 0.095 U 0.047 U 0.52 0.49 0.63 0.47 0.35 
ALPHA-CHLORDANE 1.6 0.93 2 2.1 2 2.2 3 3.61 
BETA-BHC 0.16 J 0.11 J 0.13 J 0.4 0.14 U 0.14 U 0.14 U 0.24 U 
CHLORPYRIFOS 0.26 U 0:05 J 0.2 U 0.3 J 0.24 J 0.17 J 1.5 U 2.38 U 
CIS-NONACHLOR 0.46 0.47 1.1 0.46 0.6 0.54 1.4 0.25 U 
DELTA-SHC 0.18 0.15 0.032 U 0.076 UJ 0.087 U 0.087 U 0.088 U 0.14 UJ 
DIELDRIN 0.28 0.33 0.38 2 1.8 2.2 1.9 1.54 
ENOOSULFAN II 0.083 U 0.13 U 0.064 U 0.84 J 0.75 0.17 U 0.61 0.28 UJ 
ENORIN 0.12 U 0.19 U 0.096 U 0.52 0.37 J 1.1 0.53 0.76 U 



TABLE B-1 

SUMMARY OF ROUND 1 ANALYTICAL DATA FOR SEDIMENT, MUSSEL, AND LOBSTER SAMPLE FOR EACH MONITORING AND REFERENCE STATION 
ROUND 1 - BASELINE INTERIM OFFSHORE MONITORING REPORT 

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 
PAGE 16 OF 36 

MonitorillR Station 08 
Sediment Mussel 

Parameters 199A 299A 399A 199A 199A-DUP(2) 299A 
GAMMA-BHC (LINDANE) 0.44 U 0.7 U 0.26 U 0.12 U 0.2 0.048 U 
GAMMA-CHLORDANE 1.9 1.1 2.3 1.4 1.4 1.1 
HEPTACHLOR 0.39 0.27 0.32 0.22 U 0.25 U 0.25 U 
HEPTACHLOR EPOXIDE 0.3 0.13 0.089 0.49 0.39 2.2 
HEXACHLOROBENZENE 0.088 U 0.2 U 0.099 U 0.14 J 0.11 J 0.51 
MIREX 0.062 0.072 0.06 1.9 2.1 1.8 
OXYCHLORDANE 0.014 U 0.021 U 0.023 0.16 U 0.19 U 1.3 
PCB-l01/90 4.7 5.4 3.3 14 13 12 
PCB-lOS 2.5 2 1.5 6.9 6.1 5.2 
PCB-114 0.17 U 0.25 U 0.13 U 0.53 U 0.61 U 0.61 U 
PCB-118 2.4 3 1 9.7 10 5.6 U 
PCB-126 0.075 J 0.074 J 0.043 J 0.009 J 2.13 U 0.69 J 
PCB-128 .- 1.7 1.6 1.2 3.9 3.8 2.9 
PCB-138 1160 10 8.5 8.5 23 U 23 19 U 
PCB-149/123 7.4 6.1 6.3 15 13 14 
PCB-153/132 11 11 9.4 30 30 24 U 
PCB-156 2.16 1.63 1.49 0.83 U 0.62 U 1.18 
PCB-167 0.83 1.2 0.52 1.9 1.9 1.6 
PCB-169 0.17 U 0.25 U 0.007 J 0.076 J 2.13 U 0.15 J 
PCB-170/190 2.7 1.6 2.2 0.53 U 0.21 J 0.071 U 
PCB-18/17 0.87 J 1.1 J 0.088 J 2 U 1.6 1.7 U 
PCB-180 11 J 7.3 J 8.1 J 7.4 U 7.1 6.7 U 
PCB-187 7.7 5.8 7.6 14 12 11 U 
PCB-189 0.35 0.11 J 0.35 0.13 J 0.17 J 0.08 J 
PCB-195/208 2.5 4.9 1.5 0.2 J 0.14 J 0.27 J 
PCB-201/157/173 1.46 0.92 0.45 0.9 0.48 U 1 
PCB-206 4 12 1.8 0.05 J 0.033 J 0.53 U 
PCB-209 0.87 J 3.9 0.6 J 0.6 U 0.7 U 0.69 U 
PCB-28 0.99 1.2 0.3 2.2 2 2 
PCB-44 0.71 0.53 0.81 1 U 0.96 1.9 U 
PCB-52 1.8 2 1.5 4.3 4.3 5 
PCB-66 1 1.6 0.78 2.8 2.7 1.8 
PCB-n 0.28 J 0.32 J 0.19 J 0.44 J 2.13 U 0.94 J 
PCB-8/5 0.2 J 0.35 J 0.21 J 0.29 J 0.36 J 0.18 J 
PCB-81 0.028 J 0.055 J 0.038 J 0.066 J 2.13 U 0.29 J 
PENTACHLOROANISOLE 0.12 J 0.28 J 0.22 J 0.3 0.25 0.22 
PENTACHLOROBENZENE 0.044 J 0.39 0.084 0.72 0.68 1.5 
TRANS-NONACHLOR 1.4 0.84 1.2 1.8 1.5 2.4 
Metals (mg/kg) 
ALUMINUM 578n 64359 47318 59.5 J 120 J 
ARSENIC 12.2 12 10.8 7.4 7.1 J 
CADMIUM 0.23 0.44 0.2 1.7 1.6 
CHROMIUM 170 J 114J 144 J 1.4 1.8 
COPPER 370 94.8 282 9.3 7.7 
IRON 56926 27898 68679 274 341 
LEAD 428 J 178 J 141 J 4 4.4 
MANGANESE 508 430 678 5.3 5.5 
MERCURY 0.14 J 0.39 J 0.07 J 0.24 0.25 
NI.CKEL 83.4 J 35.7 174 J 1.5 1.7 
SILVER 0.48 0.62 J 0.19 O.03J 0.03 J 
ZINC 1034 180 537 110 107 
Miscellaneous Parameters (%) 
LIPID I I I 9.5 I 6.3 
TOTAL ORGANIC CARBON I 0.75 I 2.37 I 0.49 I I 
Notes. 

MS-8 includes the following samples: OU4-SD-M08-199A 
OU4-SD-M08-299A 
OU4-SD-M08-399A 
OU4-MU-M08-199A' 
OU4-MU-M08-199A-FD 
OU4-MU-M08-299A 
OU4-MU-M08-299A-FD 
OU4-MU-M08-399A 
OU4-LJ-M08- ffi9AM 

Lobster (1) 

299A-DUP(3) 399A 199AM 
0.13 U 0.22 U 

1.5 0.29 U 
0.26 U 0.42 U 

1 0.29 U 
0.14 J 0.32 J 
0.89 0.66 U 

0.19 U 1.35 
11 0.52 J 
6.8 1.29 

0.62 U 1.01 U 
5.2 U 1.78 
0.24 J 0.14 J 

2.9 0.19 J 
19 U 3.07 

15 1.01 U 
26 5.01 

0.62 U 0.43 J 
1.4 1.01 U 

0.011 J 4.05 U 
0.48 U 1.01 U 
2.1 U 0.74 J 
7.5 U 1.73 

13 1.7 
0.62 U 1.01 U 
0.21 J 0.12 J 

1.12 0.88 U 
0.54 U 0.78 UJ 
0.7 U 0.55 J 

1.1 0.80 U 
3.1 0.59 U 
3.2 0.69 U 
2.1 0.22 J 

0.97 J 4.05 U 
1.1 1.64 U 

0.5 J 4.05 U 
0.095 J 0.33 

0.76 1.83 
2.1 0.18 U 

124 J 73.2 J 6.55 J 
6.9 J 8.7 J 11.8 

1.6 2 0.0337 U 
2.0 1.6 0.198 U 
7.9 7 34.2 
345 342 10.3 
4.5 4.6 0.0891 U 
5.2 10.9 1.69 

0.27 0.46 
1.6 3.5 0.198 U 

0.03 J 0.02 J 0.958 J 
101 99.7 82 

I 6.8 I 2.5 J 
I I I J 
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I Monitoring Station 09 
Sediment Mussel 

Parameters L 199A I 299A I 399A I 199A I 299A I 
DioxinsiFurans (ng/kg) 
l ,2,3,4,6,7,B-HPCDD 39.7 32.3 19 138 UR 24.5 U 
l,2,3.4,6,7,B-HPCDF 87.1 U 30.2 U 6.88 U 138 UR 24.5 UJ 
l ,2,3,4,7,8,9-HPCDF 4.59 U 1.13 U 2.2 U 138 UR 24.5 UJ 
l ,2,3.4,7,8-HXCDD 2.38 J 0.98 J 0.25 J 138 UR 0.65 J 
l,2,3.4,7,8-HXCDF 18.1 U 5.97 U 2.2 U 138 UR 24.5 UJ 
l ,2,3,6,7,8-HXCDD 4.34 J 2.26 J 1.06 J 138 UR 0.82 J 
l,2,3,6,7,8-HXCDF 15.8 U 5.43 U 2.2 U 138 UR 24.5 UJ 
l ,2,3,7,8,9-HXCDD 2.97 U 1.38 UJ 2.2 U 138 UR 1.71 J 
1,2,3,7,8,9-HXCDF 4.22 1.33 2.2 U 138 UR 24.5 UJ 
l ,2,3,7,8-PECDD 1.79 U 1.4 U 2.2 U 138 U 24.5 U 
1,2,3,7,8-PECDF 6.25 U 2.65 U 2.2 U 138 UJ 24.5 UJ 
2,3.4,6,7,8-HXCDF 17.9 U 6.45 U 2.2 U 138 UR 24.5 UJ 
2,3.4,7,8-PECDF 14.4 U 6.3 U 2.2 U 138 U 24.5 U 
2,3,7,8-TCDD 0.6 U 0.27 U 0.4 U 27.6 UJ 4.9 U 
2,3,7,8-TCDF 6.26 U 3.2 U 1.07 U 27.6 UJ 5.06 U 
OCDD 191 U 223 U 142 U 28.8 J 55 J 
OCDF 27.3 U 15.6 U 11.5 U 276 UR 3.5 J 
TOTAL HPCDD 104 78 45.9 138 UR 4.6 J 
TOTAL HPCDF 124 U 46.6 U 15.2 U 138 UR 24.5 UJ 
TOTAL HXCDD 56.8 U 25.4 U 6.44 U 138 UR 3.2 J 
TOTAL HXCDF 56 U 19.2 U 2.2 U 138 UR 24.5 UJ 
TOTAL PECDD 25.9 U 4.85 U 2.2 U 138 U 1.1 J 
TOTAL PECDF 84.7 U 43.8 U 2.85 U 138 U 24.5 U 
TOTAL TCDD 6.97 J 5.02 U 0.4 U 27.6 U 18 U 
TOTAL TCDF 108 U 55.8 U 2.16 U 55.2 U 18.6 U 
Polyaromatic Hydrocarbons (ug/kg) 
1,6,7-TRIMETHYLNAPHTHALENE 3.31 2.02 11.5 3.1 J 1.15 J 
1-METHYLNAPHTHALENE 8.39 U 4.42 U 30.9 U 15.7 U 3.33 U 
1-METHYLPHENANTHRENE 8.1 21 50.7 4.48 J 2.43 J 
2,6-DIMETHYLNAPHTHALENE 10.4 5.98 14.8 8.55 J 2.22 J 
2-METHYLNAPHTHALENE 11 .9 U 6.83 U 44.9 U 27.1 U 6.2 U 
ACENAPHTHENE 10.4 29.5 66.1 4.24 J 1.08 J 
ACENAPHTHYLENE 5.68 J 14.1 J 66.4 J 7.69 J 4.67 
ANTHRACENE 26.1 83 252 18.4 J 15.7 U 
BENZO(A)ANTHRACENE 54.9 173 472 9.48 J 8.68 
BENZO(A)PYRENE 78.2 J 169 J 701 5.35 J 5.7 
BENZO(B)FLUORANTHENE 79.5 215 607 11.4 J 13 
BENZO(E)PYRENE 41.3 87.4 315 10.8 J 10.5 
BENZO(G,H,I)PERYLENE 44.5 J 80.3 J 370 3.51 J 3.92 J 
BENZO(K)FLUORANTHENE 35.3 47.5 254 3.58 J 3.42 J 
BIPHENYL 3.1 U 2.37 U 9.19 U 29.7 J 6 U 
CHRYSENE 62.4 188 489 24.9 J 17.8 J 
DIBENZO(A,H)ANTHRACENE 13.1 J 23.1 J 101 0.66 J 0.5 J 
DIBENZOTHIOPHENE . 5.63 15.5 36.1 1.89 U 0.68 U 
FLUORANTHENE 122 597 976 U 40.7 30.8 
FLUORENE 11.5 15.4 80.5 7.5 J 2.39 J 
INDENO(1,2,3-CD)PYRENE 52.4 J 90.7 J 409 1.65 J 1.78 J 
NAPHTHALENE 14.9 U 12.8 U 97.1 57.7 U 14 U 
PERYLENE 17.2 33.2 76.3 2.7 J 4.95 J 
PHENANTHRENE 74.2 283 540 29.1 U 10.7 U 
PYRENE 97.9 J 451 J 814 J 33.5 29.1 
Pesticides /PCBs (ug/kg) 
1,2,3.4-TETRACHLOROBENZENE 0.15 J 0.065 J 0.84 0.6 U 0.5 U 
1,2,4,5-TETRACHLOROBENZENE 0.78 0.42 4.7 6 U 1.3 U 
2.4'-DDD 0.54 1 3.5 1.8 2.4 
2,4'-DDE 0.14 0.11 0.6 1.1U 0.11 J 
2.4'-DDT 1 0.58 0.74 2.9 1.9 
4,4'-000 1.4 2.1 4.3 5.1 7 
4.4'-DDE 0.85 1.2 3.7 5 5.4 
4.4'-DDT 2.7 J 1.3 J 2.6 J 4.3 U 2.7 U 
ALDRIN 0.94 3.6 6 1.3 U 0.22 U 
ALPHA-BHC 0.059 U 0.048 U 0.15 U 1.3 0.36 
ALPHA-CHLORDANE 0.26 0.54 0.85 1.6 2.1 
BETA-BHe 0.019 J 0.032 J 3.6 0.8 U 0.14 U 
CHLORPYRIFOS 0.18 J 0.24 U 0.48 U 8.1 U 0.08 J 
CIS-NONACHLOR 0.17 0.18 0.33 1.2 0.45 
DELTA-BHC 0.026 J 0.024 J 0.26 0.49 U 0.088 U 

I 
Lobster (1) 

199AM I 

42.5 U 
42.5 U 
42.5 U 
42.5 U 
42.5 U 
42.5 U 
42.5 U 
42.5 U 
42.5 U 
42.5 U 
42.5 U 
42.5 U 
42.5 U 
8.5 U 
8.5 U 
85 U 
85 U 

42.5 U 
42.5 U 
42.5 U 
42.5 U 
42.5 U 

8 J 
8.5 U 
8.5 U 

3.7 J 
6.4 

5.2 J 
2.7 J 

8.7 
0.5 J 
0.6 J 
1.3 J 
1.6 J 
1.3 J 
1.7 J 
2.9 J 
0.4 J 
1.5 J 
1.4 J 

5.4 
0.1 J 
0.7 J 
11.6 J 

2 J 
0.1 J 
14.1 

0.5 J 
4.6 J 
10.8 

8.86 
0.512 J 
0.25 U 
0.35 U 

0.39 
0.30 U 

5.51 
0.47 UJ 
0.41 U 

0.47 
1.34 

0.26 U 
2.63 U 
0.27 U 
0.16 UJ 
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Monitoring Station 09 

Sediment 
Parameters 199A 299A 
DIELDRIN 0.1 0.11 
ENDOSULFAN II 0.079 U 0.077 U 
ENDRIN 0.12 U 0.11 U 
GAMMA-BHC (LINDANE) 0.36 U 0.22 U 
GAMMA-CHLORDANE 0.17 0.26 
HEPTACHLOR 0.096 J 0.16 
HEPTACHLOR EPOXIDE 0.007 J 0.39 
HEXACHLOROBENZENE 0.32 U 0.14 U 
MIREX 0.026 U 0.01 J 
OXYCHLORDANE 0.013 U 0.013 U 
PCB-l01/90 2.5 2.2 
PCB-l05 0.91 0.68 
PCB-114 0.16 U 0.15 U 
PCB-118 1.2 1.1 
PCB-126 0.041 J 0.047 J 
PCB-128 0.66 0.58 
PCB-138 1160 3.3 2.5 
PCB-149/123 2.2 1.6 
PCB-153/132 3.4 2.7 
PCB-156 0.33 0.53 
PCB-167 0.11 J 0.077 J 
PCB-169 0.009 J 0.15 U 
PCB-HO/190 0.69 J 0.45 J 
PCB-18/17 0.42 J 0.67 J 
PCB-180 2.6 J 1.9 J 
PCB-187 2.1 2.3 
PCB-189 0.011 J 0.15 U 
PCB-195/208 1.7 2 
PCB-201/157/H3 0.46 0.63 
PCB-206 3.9 5.1 
PCB-209 0.82 J 0.86 J 
PCB-28 0.57 0.41 
PCB-44 0.52 0.27 
PCB-52 0.77 0.65 
PCB-66 0.36 0.53 
PCB-77 0.098 J 0.075 J 
PCB-8/5 0.22 J 0.23 J 
PCB-81 0.008 J 0.032 J 
PENTACHLOROANISOLE 0.16 J 0.054 J 
PENTACHLOROBENZENE 0.18 0.045 J 
TRANS-NONACHLOR 0.34 0.5 
Metals (mg!kg) 
ALUMINUM 50500 47371 
ARSENIC 8.3 6.7 
CADMIUM 0.14 0.16 
CHROMIUM 119 J 69.5 J 
COPPER 98 119 
IRON 41861 25268 
LEAD 65.5 J 190 J 
MANGANESE 780 652 
MERCURY 0.1 J 0.04 J 
NICKEL 114 J 41.4 J 
SILVER 0.21 0.3 
ZINC 156 426 
Miscellaneous Parameters ('Yo) 

ILiPID I I J 
ITOTAL ORGANIC CARBON I 0.91 I 0.46 
Notes. 
MS-9 includes the following samples: OU4-SD-M09-199A 

OU4·SD-M09·299A 
OU4-SD-M09-399A 
OU4-MU-M09-199A 

_ OU4-MU-M09-299A 
OU4-LJ-M09-199AM 

Mussel 
399A 199A 299A 
0.28 1.6 1.7 

0.15 U 0.5 J 0.6 
0.23 U 2.6 U 0.58 
1.8 U 0.76 U 0.07 U 
0.87 1.4 0.47 
0.43 1.4 U 0.25 U 
0.3 0.65 J 0.45 
5.6 0.35 J 0.15 J 
0.12 2.3 U 0.74 

0.025 U 1.1 U 0.19 U 
4.1 8.1 7.9 

1.2 J 6 3.9 
0.3 U 3.45 U 0.62 U 

2.1 5.7 4.7 U 
0.083 J 0.59 J 0.24 J 

1.3 2.6 U 2.1 
5.2 23 U 12 U 
3 H 7.6 U 

5.8 24 U 14 U 
1.56 3.45 U 0.62 U 
0.87 0.64 J 1.1 

0.035 J 0.17 J 0.41 J 
0.9 J 2.6 U 0.27 U 
9.1 J 4 U 1.1 U 
4.6 J 11 U 4.6 U 
3.9 15 6.8 U 

0.3 U 3.5 U 0.62 U 
2.5 0.55 J 0.19 J 
0.42 0.32 J 0.05 
5.9 3 U 0.05 J 

1.4 J 3.9 U 0.69 U 
1.3 2.2 J 3.1 
3.2 5.4 2.7 
1.9 3.5 3.6 
1.6 2.1 J 1.5 

0.22 J 5.6 J 1 J 
0.32 J 4.8 J 0.25J 

0.065 J 2.9 J 0.36 J 
0.59 J 0.54 .1 0.25 
0.64 1.7 0.64 
0.69 0.54 J 0.87 

66568 76.1 J 88 J 
14 6 J 7 J 

0.61 2.1 1.9 
123 J 1.9 2.1 
106 7 6.8 

32659 186 246 
102 J 2.6 3.6 
455 8.7 8.3 

0.39 J 0.3 0.29 
41 .8 J 2.4 1.7 

0.64 0.14 J 0.04 J 
245 107 102 

~ 8.2 i 7.7 
2.49 I 

Lobster (1) 

199AM 
1.79 

0.30 UJ 
0.83 U 
0.25 U 
0.32 U 
0.46 U 
0.32 U 
0.38 J 
0.73 U 

0.90 
0.96 U 

1.41 
1.12 U 

5.71 
0.16 J 
0.97 
5.74 

1.12 U 
10.35 

1.12 U 
0.57 J 
4.47 U 

1.51 
1.49 J 
2.91 
2.88 

0.12 J 
0.24 J 
0.49 J 

0.86 UJ 
1.26 U 
0.88 U 
0.65 U 
0.70 J 

1.13 
4.47 U 
1.80 U 
4.47 U 

0.36 
0.49 

0.19 U 

21 .2 J 
12.1 

0.0623 J 
0.198 U 

34.6 
32.7 

0.218 J 
3.39 
0.421 

0.198 U 
0.838 J 

101 

I 2.1 
I 
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I Monitoring Station 10 I 
I Sediment I Mussel l Lobster (1) I 

Parameters 199A 299A I 399A 199A 199A-DUP(2JI 299A 399A 399A-DUP(5J 199AM 
DioxinslFurans (nglkg) 
l ,2,3,4,6,7,8-HPCDD 10.5 102 467 68 U 21.6 U 22.4 U 27.4 U 38.1 U 
l,2,3,4,6,7,8-HPCDF 3.63 U 31 U 84.6 U 23.6 U 21.6 U 22.4 U 27.4 UJ 38.1 U 
l,2,3,4,7,8,9-HPCDF 1.1 U 1.8 U 4.02 U 59.4 3.22 J 0.53 J 27.4 UJ 38.1 U 
l,2,3,4,7,8-HXCDD 0.39 J 0.59 J 3.19 12 J 1.99 J 22.4 UJ 27.4 UJ 38.1 U 
l ,2,3,4,7,8-HXCDF 1.1 U 2.29 U 5.83 U 11 .3 J 1.73 J 22.4 UJ 27.4 UJ 38.1 U 
l,2,3,6,7,8-HXCDD 0.81 J 4.48 15.5 2.79 j 1.9 J 22.4 UJ 27.4 UJ 38.1 U 
l,2,3,6,7,8-HXCDF 1.1 U 1.8 U 3.36 U 7.88 J 1.6 J 22.4 UJ 27.4 UJ 38.1 U 
l,2,3,7,8,9-HXCDD 1.1 U 2.94 U 9.71 U 5.89 J 2.11 J 22.4 UJ 27.4 UJ 38.1 U 
l ,2,3,7,8,9-HXCDF 1.1 1.8 2.8 U 24,7 1.78 J 22.4 UJ 27.4 UJ 38.1 U 
l ,2,3,7,8-PECDD 0.16 UJ 1.8 U 2.8 U 22.5 U 21 .6 U 22,4 U 27.4 UJ 38.1 U 
l ,2,3,7,8-PECDF 0.47 UJ 1.8 U 2.8 U 37.5 U 21.6 U 22.4 U 27.4 U 38.1 U 
2,3,4,6,7,8-HXCDF 1.1 U 1.99 U 5.33 U 14.3 J 3.15 J 22.4 UJ 27.4 UJ 38.1 U 
2,3,4,7,8-PECDF 1.1 U 1.8 U 3,33 U 22.5 U 21.6 U 22.4 U 27.4 U 38.1 U 
2,3,7,8-TCDD 0.14 UJ 0.4 U 0,6 U 4,5 U 4.3 U 4.5 U 5.5 U 7.6 U 
2,3,7,8-TCDF 0.75 U 2.43 U 5.63 U 7.73 U 7.59 U 8.32 U 9.56 U 7.6 U 
OCDD 70.8 U 824 U 3563 U 308 62.2 63.2 J 56 J 76.3 U 
OCDF 5.78 U 52.8 U 147 U 45 U 8.14 J 6.81 J 54.9 UJ 76.3 U 
TOTAL HPCDD 22.3 240 1290 68 U 21.6 U 22.4 U 27.4 U 38.1 U 
TOTAL HPCDF 8.62 U lOB U 203 U 59.4 6.5 J 0.53 J 27.4 UJ 3B.l U 
TOTAL HXCDD 7.1 U 59.8 U 241 U 20.7 J 6 J 6.1 J 27.4 U 9.5 J 
TOTAL HXCDF 1.76 U 6 U 14.5 U 58.2 J B.3 J 22.4 UJ 27.4 U 38.1 U 
TOTAL PECDD l.lU 2.8 U 6.76 U 22.5 U 3 J 22.4 U 27.4 U 38.1 U 
TOTALPECDF 1.1 U 7.67 U 24.4 U 71.2 U 34.8 U 22.4 U 27.4 U 38.1 U 
TOTAL TCDD 0.79 5.23 16.2 20.3 U 26.3 U 35.9 U 5.5 U 7.6 U 
TOTAL TCDF 0.75 U 9.13 U 30.9 U 121 U 56.7 U 30.3 U 32.9 U 7.6 U 
Polyaromatic HydrocarbonsJuCJlkQ) 
1,6,7 -TRIMETHYLNAPHTHALENE 1.93 40.9 14.1 2.2 J 2.13 J 1.9B J 1.74 J 4.8 J 
1-METHYLNAPHTHALENE 1.65 U 39.2 U 23,1 U 4.4 U 4.26 U 3.92 U 3.35 U 7.5 
1-METHYLPHENANTHRENE 4.35 131 85.9 3.74 3.4 2,9 J 2.68 J 9.6 
2,6-DIMETHYLNAPHTHALENE 2.35 31.4 16.7 3.41 3.23 2.B9 2.49 J 3.4 J 
2-METHYLNAPHTHALENE 4.29 U 46.2 U 30.7 U 5.1 U 5.3B U 5 U 4.46 U 9.7 
ACENAPHTHENE 1.06 47.4 22.8 7.98 5.55 9.25 4.37 0.6 J 
ACENAPHTHYLENE 3.22 J 157 J 217 J 9.4 11.6 7.64 9.59 0.6 J 
ANTHRACENE 13.7 806 592 25.4 23.7 20.8 30.7 9.2 
BENZO(A)ANTHRACENE 30.4 1285 171B 13.2 10.2 11 13.6 34.4 J 
BENZO(AlPYRENE 46.5 1609 1334 B.17 5.25 5.25 J 6.07 J 39.5 
BENZO(B)FLUORANTHENE 45.4 1332 22B2 15.5 11.7 13.3 lB 21 .8 
BENZO(E)PYRENE 36.3 628 1039 13,3 10.1 12.4 15.2 13.5 
BENZO(G,H,I)PERYLENE 38.4 715 J 563 J 6.62 5.45 4.3 J 5.99 J 11.2 
BENZO(K)FLUORANTHENE 17.6 462 790 4.74 4.59 3.37 J 4.32 J 27.3 J 
BIPHENYL 1.23 U 11.5 U 8.24 U 3.61 U 3.9 U 1.8 U 2.77 U 1.4 J 
CHRYSENE 33.3 1113 1946 19,2 18.9 14.6 26.5 39.3 
DIBENZO(A,H)ANTHRACENE 11.6 254 J 221 J 1,59 J 0.94 J 0.87 J 1.06 J 3.4 J 
DIBENZOTHIOPHENE 3.34 75.7 J 30 J 0.95 U 0.83 U 0.86 U 1 U 1.2 J 
FLUORANTHENE 74.1 1992 3508 37.2 29 35.1 45.9 80.4 J 
FLUORENE 3.78 163 66.8 2.6 J 3.19 J 2.59J 2.93 J 3.0 J 
INDENO( l ,2,3-CD)PYRENE 30.9 913 J 672 J 5.26 J 4.28 J 2.89 J 4.44 J 13.9 J 
NAPHTHALENE 11.4 U 125 U 51 .9 U 10.1 U 10.6 U 9.8 U 8.7 U 16.8 
PERYLENE 11.7 211 190 5.95 J 5.57 J 5.73 J 6.51 J 11.2 J 
PHENANTHRENE 49,1 990 414 12.8 U 10.1 U 10 U 14 U 15.6 
PYRENE 56.2 J 1604 J 2735 J 32.7 25.2 30.5 37.2 59.4 
Pesticides IPCBs (uCJlkQ) 
l,2,3,4-TETRACHLOROBENZENE 0.18 J 0.Q1 J 0.24 J 2.5 2.5 3.8 1.4 17.8 
l,2,4,5-TETRACHLOROBENZENE 0.52 0.24 J 1,1 1.4 U 1.4 U 1.4 U 1.7 U 1.02 U 
2,4'-DDD 22 1.5 3,5 BO 80 6 4.1 0.24 U 
2,4'-DDE 0.8 0.2 0.21 8.6 9.7 0.31 0.88 0.33 U 
2,4'-DDT 23 0.31 0.34 398 384 0.5 0.16 J 0.31 U 
4,4'-DDD 94 2.8 4,8 103 105 14 13 0.29 U 
4,4'-DDE 13 0.9 2 100 98 13 16 1.77 
4,4'-DDT 48 J 1.2 J 1,9 J 631 561 6.4 9 0,45 UJ 
ALDRIN 0.47 4.4 11 0,2 U 0.2 U 0.21 U 0.25 U 0.39 U 
ALPHA-BHC 0.074 U 0.052 U 0.066 U 0.31 0.27 0.3 0.64 0.43 
ALPHA-CHLORDANE 45 0.36 0.22 32 33 3.2 3.2 8.4 
BETA-BHC 0.17 J - 0.1 J 0.008 J 0.13 U 0.13 U 0.13 U 0.16 U 1.16 
CHLORPYRIFOS 0.067 J 0.15 J 0,25 J 1.3 U 1.3 U 1.3 U 1.6 U 0.6 J 
CIS-NONACHLOR 3.8 0.25 0.31 5,1 5 1.6 2.2 0.26 U 
DELTA-BHC 0.03 J 0.17 0.12 1.8 J 0.39 0.082 U 2.2 0.15 UJ 
DIELDRIN 0.61 0.29 0,12 U 1.8 1.7 1.5 1.3 1.32 
ENDOSULFAN " 0.082 U 0.23 0,16 U 0.3 0.28 0.27 1 0.29 UJ 



TABLE B-1 

SUMMARY OF ROUND 1 ANALYTICAL DATA FOR SEDIMENT. MUSSEL. AND LOBSTER SAMPLE FOR EACH MONITORING AND REFERENCE STATION 
ROUND 1 - BASELINE INTERIM OFFSHORE MONITORING REPORT 

PORTSMOUTH NAVAL SHIPYARD. KITTERY. MAINE 
PAGE 20 OF 36 

Sediment 
Parameters 199A 299A 
ENDRIN 0.12 U 0.16 U 
GAMMA-BHC (LINDANE) 0.45 U 0.46 U 
GAMMA-CHLORDANE 61 0.33 
HEPTACHLOR 0.96 0.23 
HEPTACHLOR EPOXIDE 0.31 U 0.036 U 
HEXACHLOROBENZENE 0.24 0.054 U 
MIREX 0.027 U 0.036 U 
OXYCHLORDANE 0.72 0.018 U 
PCB-l01/90 1.8 1.6 
PCB-l05 0.21 J 0.22 J 
PCB-114 0.16 U 0.21 U 
PCB-118 1.5 1.6 
PCB-126 0.029 J 0.023 J 
PCB-128 0.6 0.79 
PCB-138 1160 2.9 2 
PCB-149/123 2.3 0.71 
PCB-153/132 2.2 1.8 
PCB-156 0.13 J 1.6 
PCB-167 0.13 J 4.7 
PCB-169 0.006 J 0.22 U 
PCB-1701190 0.22 J 5.2 
PCB-18/17 0.6 J 0.22 J 
PCB-180 1.1 J 1.2 J 
PCB-187 0.84 1.8 
PCB-189 0.27 0.062 J 
PCB-195/208 0.24 0.27 
PCB-201/157/173 0.05 0.03 U 
PCB-206 0.29 0.32 
PCB-209 0.13 J 0.61 J 
PCB-28 0.16 J 2.3 
PCB-44 0.63 0.26 
PCB-52 0.89 1.6 
PCB-66 0.12 U 1.3 
PCB-77 0.22 J 0.14 J 
PCB-8/S 0.43 J 0.28 J 
PCB-81 0.013 J 0.012 J 
PENTACHLOROANISOLE 0.39 J 0.074 J 
PENTACHLOROBENZENE 0.01 J 0.082 J 
TRANS-NONACHLOR 21 0.36 
Metals (mglkg) 
ALUMINUM 52143 49718 
ARSENIC 8.4 6.5 
CADMIUM 0.11 0.22 
CHROMIUM 68 55.6 
COPPER 21.1 J 17 J 
IRON 29062 15856 
LEAD 30.5 J 73.4 J 
MANGANESE 469 356 
MERCURY 0.03 J 0.13 J 
NICKEL 42.4 21.3 
SILVER 0.1 0.25 
ZINC 100 71.1 
Miscellaneous Parameters (%) 

· 'LlPID 1 .1 
'TOTAL ORGANIC CARBON , 0.69 1.8 
Notes: 
MS-l0 includes the following samples: OU4-SD-Ml0-199A 

OU4-SD-Ml0-299A 
OU4-SD-Ml0-399A 
OU4-MU-Ml0-199A 
OU4-MU-Ml0-199A-FD 
OU4-MU-Ml0-299A 
OU4-MU-Ml0-399A 
OU4-MU-Ml0-399A-FD 
OU4-W-~10-199AM 

, 

Monitoring Station 10 
Mussel 

399A 199A 199A-DUP(2) 299A 
0.24 U 0.42 U 0.42 U 0.43 U 
0.79 U 1.3 U 1.3 U 0.73 U 
0.12 U 32 31 2.4 
0.14 J 3 2.7 0.76 
0.11 U 1.4 1.6 0.16 U 

0.11 0.19 J 0.51 0.25 
0.36 0.64 J 0.41 0.38 U 

0.027 U 1.1 1.2 1.3 
1.7 7.9 9.4 7 

0.66 J 5.2 5.4 4.6 
0.32 0.56 U 0.56 U 0.57 U 
1.6 9.8 9.5 7.8 

0.041 J 0.029 J 0.098 J 0.049 J 
1.2 3.5 3.3 2.6 
5.5 15 U 16 U 12 U 
1.3 6.2 U 6.3 U 4.5 U 
2.2 14 U 16 U 12 U 
3.95 0.76 0.85 1.1 
0.99 2.4 2.6 1.3 

0.005 J 0.031 J 0.026 J 0.023 J 
47 0.88 U 0.73 U 1.4 U 

0.32 J 1.5 U 1.5 U 3.7 U 
2.4 J 9.6 U 8.8 U 7 U 
7.7 6.6 U 6.6 U 5.8 U 

0.32 U 5.2 4.4 0.57 U 
0.87 0.47 U 0.47 U 0.48 U 

0.04 U 1.29 0.39 J 1.29 
0.33 0.049 J 0.39 J 0.49 U 

0.22 J 0.64 U 0.64 U 0.65 U 
1.5 2.2 2.4 2.4 

0.2 J 2.1 2.8 2.1 
1.2 6.1 6.1 3.5 
0.5 1 1 0.98 

0.23 J 0.54 J 0.94 J 0.094 J 
0.47 J 0.55 J 3.4 2.6 
0.14 J 0.016 J 0.075 J 0.028 J 
0.17 J 0.59 0.73 0.67 
0.33 5.4 5.6 5.9 
0.18 22 22 4.3 

60967 153 J 187 J 
12.1 7.1 J 10.5 J 
0.52 2 J 2.4 J 
94 1.6 1.9 

105 J 7.1 J 8.2 J 
27303 238 J 342J 
116 J 2.8 J 4.6 J 
408 8.8 9.5 

0.22 J 0.19 0.27 
27.5 1.2 1.4 
0.37 0.08 J 0.1 J 
250 77.2 J 105 J , 8.7 J I 7.0 
2.37 , , , 

Lobster (1) 
399A 399A-DUP(5) 199AM 

0.52 U 0.80 U 
0.52 U 0.45 

1.3 0.30 U 
1.7 0.44 U 

0.2 U 0.31 U 
0.71 0.38 U 

0.46 U 0.70 U 
2.4 0.33 U 
25 1.25 
13 0.54 J 

0.7 U 1.07 U 
21 2.13 

0.11 J 0.05 J 
5.8 0.17 J 

25 U 2.28 
10 1.07 U 

22 U 2.95 
1.9 1.07 U 
1.9 1.07 U 

0.038 J 0.02 J 
0.47 U 1.07 U 

5.2 3.69 
7.6 U 1.42 
8.1 U 0.82 
0.7 U 1.07 U · 
0.58 U 0.89 U 

1.61 0.92 U 
0.6 U 0.82 UJ 
0.79 U 1.20 U 

2 0.85 U 
4.2 0.62 U 
11 0.23 J 
1.8 1.02 U 

0.25 J 4.27 U 
3.3 1.15 J 

0.061 J 4.27 U 
0.95 0.39 
4.3 0.79 
4.9 0.18 U 

156 J 123 J 9.47 J 
11 .3 J 9.3 J 10.1 
3.2 J 2.7 J 0.0333 U 
2.3 1.7 0.196 U 

8.5 J 6.3 J 35.3 
323 J 261 J 13.5 
10.2 J 8.5 J 0.147 J 

9.1 7.2 2.41 
0.23 0.47 0.43 
1.7 1.5 0.196 U 

0.08 J 0.07 J 0.991 J 
113 J 90.6 J 108 

l 6.9 , 2.2 , , , , 
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Monitoring Station 11 I 
Sediment Mussel Lobster III 

Parameters 299A 399A 199A 299A 399A 399A-DUp12l 199AM 199AM-DUpl 
DioxinsiFurans (nglkg) 
l,2,3,4,6,7,8-HPCOO 26.3 51.3 24.8 U 13.7 UJ 40.9 U 39.3 U 38.7 U 35.8 U 
l,2,3,4,6,7,8-HPCOF 24.5 U 30.3 U 24.8 U 34U 40.9 UJ 39.3 UJ 38.7 U 35.8 U 
l,2,3,4,7,8,9-HPCOF 1.82 U 1.87 UJ 24.8 U 34U 40.9 UJ 39.3 UJ 38.7 U 35.8 U 
l,2,3,4,7,8-HXCOO 0.61 J 1.65 0.7 J 34 U 40.9 UJ 39.3 U.j 38.7 U 35.8 U 
l,2,3,4,7,8-HXCOF 4.28 U 10.5 U 24.8 U 34U 40.9 UJ 39.3 UJ 38.7 U 35.8 U 
l,2,3,6,7,8-HXCOO 1.84 4.58 1.01 J 34U 40.9 UJ 39.3 UJ 38.7 U 35.8 U 
l,2,3,6,7,8-HXCOF 3.49 U 8.81 U 24.8 U 34U 40.9 UJ 39.3 UJ 38.7 U 35.8 U 
l,2,3,7,8,9-HXCOO 1.4 U 3.29 U 0.97 J 34U 40.9 UJ 39.3 UJ 38.7 U 35.8 U 
l ,2,3,7,8.9-HXCOF 0.9 1.81 24.8 U 34U 40.9 UJ 39.3 UJ 38.7 U 35.8 U 
l ,2,3,7,8-PECOO 0.9 U 1.93 U 24.8 U 34U 40.9 UJ 39.3 UJ 38.7 U 35.8 U 
l,2,3,7,8-PECOF 2.02 U 7.95 U 24.8 U 34U 40.9 UJ 39.3 U 38.7 U 35.8 U 
2,3,4,6,7,8-HXCOF 4.21 U 9.94 U 24.8 U 34U 40.9 UJ 39.3 UJ 38.7 U 35.8 U 
2,3,4,7,8-PECOF 3.64 U 15 U. 24.8 U 34U 40.9 UJ 4.62 UJ 38.7 U 35.8 U 
2,3,7,8-TCOO 0.2 U 0.57 U 5 U 6.8 U 8.2 UJ 7.9 UJ 7.7 U 7.2 U 
2,3,7,8-TCOF 3.92 U 11.3 U 12.1 U 7.15 U 8.39 U 11.1 U 7.7 U 7.2 U 
OCOO 182 U 319 U 61 56.1 UJ 75.6 J 99.4 UJ 77.5U 71 .6 U 
OCOF 17.3 U 22.5 U 8.75 J 68 U 81.7 UJ 78.6 UJ 77.5U 71 .6 U 
TOTAL HPCOO 56.3 120 24.8 U 13.7 U 40.9 U 39.3 U 38.7 U 35.8 U 
TOTAL HPCOF 40.8 U 53.7 U 24.8 U 34U 40.9 UJ 39.3 UJ 38.7 U 35.8 U 
TOTAL HXCOO 26.5 U 47.1 U 2.7 J 34U 40.9 UJ 39.3 UJ 38.7 U 4.4 J 
TOTAL HXCOF 12.5 U 31.1 U 24.8 U 34U 40.9 UJ 39.3 UJ 38.7 U 35.8 U 
TOTAL PECOO 0.9 U 12.2 U 24.8 U 34U 40.9 UJ 39.3 UJ 38.7 U 35.8 U 
TOTALPECOF 28.9 U 131 U 24.8 U 34U 40.9 UJ 39.3 U 38.7 U 35.8 U 
TOTAL TCOO 4.65 4.62 29.6 U 34.4 U 75.7 U 55.6 U 7.7 U 7.2 U 
TOTAL TCOF 22.3 U 123 U 46.4 U 22.6 U 14.7 U 18 U 7.7 U 7.2 U 
Polyaromatic Hydrocarbons (uglkg) 
l,6,7-TRIMETHYLNAPHTHALENE 4.8 5.41 U 2.22 J 2.5· J 5.67 J 4.59 J 4.3 J 4.4 J 
l-METHYLNAPHTHALENE 7.31. U 12.2 4.4 U 8.02 U 9.48 U 7.59 U 7.7 8.5 
l -METHYLPHENANTHRENE 22.3 8.92 4.67 5.51 4.54 J 5.45 6.0 6.5 
2,6-0IMETHYLNAPHTHALENE 7.75 10.6 U 3.41 4.6 7.87 6.83 3.0 J 3.2 J 
2-METHYLNAPHTHALENE 17.5 U 23.6 6.04 U 11 .3 U 12.4 U 11 .4 U 9.8 11 
ACENAPHTHENE 4.2 3.9 J 4.7 28.7 4.84 J 3.6 J 0.6 J l.lJ 
ACENAPHTHYLENE 20.1 J 7.59 11 10.8 J 12.4 J 11.5 0.6 J 0.6 J 
ANTHRACENE 51.9 13.1 24.3 28.6 29.8 J 27.8 3.8 J 4.5 J 
BENZO A ANTHRACENE 95.1 27.4 10.2 16.8 J 15.2 18.5 8.9 J 9.4 J 
BENZO A PYRENE 100 34.1 6.59 9.26 J 7.68 J 7.22 12.4 15 
BENZO B FLUORANTHENE 112 42.6 12.4 19.4 J 17.4 21.3 6.4 J 6.0 J 
BENZO E PYRENE 74.9 25 10.8 14.8 19.3 22.1 6.4 J 6.3 J 
BENZO G,H,I)PERYLENE 72.8 27 5.04 J 7.65 J 7.3 J 9.61 3.7 J 4.4 J 
BENZO K)FLUORANTHENE 36.7 12.5 2.89 J 5.88 9.7 9.96 7.7 J 9.3 J 
BIPHENYL 3.43 U 4.72 U 4.88 U 4.44 U 10.3 U 9.43 U 1.2 J 1.3 J 
CHRYSENE 103 56.7 20.4 24.3 11 .3 14 16.4 17.2 
OIBENZO(A,H}ANTHRACENE 27.5 6.66 0.63 J 2.08 J 2.04 J 2.42 J 0.6 J 0.2 J 
OIBENZOTHIOPHENE 10.3 6.79 0.84 U 2.07 U 4.82 U 3.59 U 1.0 J 0.9 J 
FLUORANTHENE 198 54.5 31 .8 48.2 46.6 61.4 32.3 J 36 J 
FLUORENE 10.6 5.07 3.96 4.59 J 6.29 J 6.4 2.4 J 2.5 J 
INOENO(l,2,3-CO)PYRENE 68.8 25.4 3.39 J 6.16 J 5.89 J 7.65 J 4.1 J 5.1 J 
NAPHTHALENE 16.3 U 18.3 U 10.7 U 19.2 U 15.5 U 15.2 U 14.7 13.8 
PERYLENE 22 9.19 4.8 J 7.7 J 10.3 J 13.7 J 3.5 J 4.4 J 
PHENANTHRENE 155 42.3 11.3 U 23.3 U 15.7 U 15.7 U 9.8 9.7 
PYRENE 164 48.2 28.2 39 43.3 53.9 22.2 25.1 
Pesticides IPCBs (uglkg) 
l ,2,3,4-TETRACHLOROBENZENE 0.17 J 0.12 J 0.48 U 0.23 U 0.43 U 0.29 U 10.55 10.63 
l ,2,4,5-TETRACHLOROBENZENE 0.71 0.35 J 1.5 U 3.7 U 4.3 U 3.6 U 0.36 J 0.14 J 
2,4'-000 0.85 0.78 2.6 2.6 1.3 1.4 0.23 U 0.23 U 
2,4'-00E 0.56 0.28 0.19 U 0.27 U 0.85 U 0.85 U 0.32 U 0.32 U 
2,4'-00T 2.5 1.5 0.084 J 0.55 1.2 U 1.2 U 0.30 U 0.30 U 
4,4'-000 3.5 1.3 6.4 8.1 9.4 9 0.4 0.36 
4,4'-ODE 3.6 0.86 8.9 10 8.9 8.3 2.02 2.15 
4,4'-00T 6.7 1.7 2.6 U 4.1 U 0.71 U 0.92 U 0.44 UJ 0.43 UJ 
ALDRIN 0.054 U 0.055 U 0.22 U 0.31 U 0.33 J 0.92 U 0.38 U 0.37 U 
ALPHA-BHC 0.032 U 0.04 U 0.28 0.41 1.1 0.89 0.28 0.4 
ALPHA-CHLORDANE 0.44 1 2.3 4.8 3.2 2.9 14.84 J 37.1 J 
BETA-BHC 0.18 {J 0.18 U 0.14 U 4.9 1.3 U 1.3 U 0.24 U 2.2 
CHLORPYRIFOS 0.025 J 0.26 U 0.43 J 2 U 1.3 1.06 U 3.98 J 1.75 J 
CIS-NONACHLOR 0.48 0.35 2.6 3.6 2.2 J 1.6 0.26 U 0.25 U 
DELTA-BHC 0.055 0.041 U 0.92 1.6 1 1 0.15 UJ 0.15 UJ 
DIELDRIN 0.33 '0.061 U 1.7 1.7 l.lU 0.06 J 0.29 UJ 2.72 J 
ENDOSULFAN 11 0.7 0.22 0.72 2.5 2 'U 2 U 0.28 UJ 0.28 UJ 
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Monitoring Station 11 
Sediment 

Parameters 299A 399A 
ENDRIN 0.048 J 0.12 U 
GAMMA·BHC (LINDANE) 0.39 U 0.21 U 
GAMMA·CHLORDANE 0.063 0.12 
HEPTACHLOR 0.13 J 0.45 
HEPTACHLOR EPOXIDE 0.027 U 0.007 J 
HEXACHLOROBENZENE 0.2 0.2 U 
MIREX 0.43 0.027 U 
OXYCHLORDANE 0.13 0.014 U 
PCB·101/90 21 6.5 
PCB·l05 11 J 3.4 J 
PCB·114 0.16 U 0.16 U 
PCB·118 18 4.8 
PCB·126 0.044 J 0.66 U 
PCB-128 7.7 J 2 J 
PCB·138 1160 33 13 
PCB·149/123 10 3.9 
PCB·1531132 24 7.3 
PCB-156 6.52 1.1 
PCB-167 2.7 0.28 
PCB-169 0.65 U 0.015 J 
PCB-170/190 7.6 J 3.1 J 
PCB·18/17 0.41 J 0.51 J 
PCB·180 10 J 6.5 J 
PCB-187 6.8 7.4 
PCB-189 0.41 0.17 
PCB-195/208 2.1 1.7 
PCB-201/157/173 0.73 0.8 
PCB-206 4.1 2.7 
PCB-209 1.4 0.98 J 
PCB·28 0.73 0.18 J 
PCB-44 1.7 0.6 
PCB-52 4 2.2 
PCB-66 2.1 0.69 
PCB-77 0.25 J 0.073 J 
PCB-8/5 0.45 J 0.13 J 
PCB-81 0.44 J 2.4 
PENTACHLOROANISOLE 0.11 J 0.085 J 
PENTACHLOROBENZENE 0.12 0.2 
TRANS-NONACHLOR 0.055 0.19 
Metals (m!!lkg) 
ALUMINUM 46440 63604 
ARSENIC 30 11 
CADMIUM 1.3 0.15 
CHROMIUM 224 147 
COPPER 17495 J 139 J 
IRON 92784 32068 
LEAD 16250 J 206 J 
MANGANESE 1099 450 
MERCURY 3.2 J 0.43 J 
NICKEL 5601 68.6 
SILVER 1.6 0.45 
ZINC 8524 174 
Miscellaneous Parameters ("!o) 

,LIPID , , 
'TOTAL ORGANIC CARBON , 0.72 , 0.43 
Notes: 
MS-ll includes the lollowing samples: OU4-SD-M 11-299A 

OU4·SD-MII-399A 
OU4-MU-M11-199A 
OU4-MU-MI1-299A 
OU4-MU-MII-399A 
OU4-MU-MII-399A-FD 
OU4-LJ-MII-199AM 
OU4-LJ-MII-199AM-D 

, , 

Mussel 
199A 299A 399A 399A-DUP(2) 
0.87 0.29 J 3.7 U 3.7 U 

0.91 U 0.69 U 1.5 U 0.48 U 
0.17 U 0.6 1.4 1.4 

1.1 1.4 1.5 1.4 
0.18 U 0.25 U 9.6 9.2 

0.31 0.36 10 9 
0.36 J 0.66 0.033 J 0.64 U 
0.74 1.8 0.77 J 1.19 U 
17 26 16 13 
11 20 10 7.8 

0.61 U 0.86 U 0.73 U 0.73 U 
23 27 17 17 

0.084 J 0.096 J 0.81 J 0.47 J 
7.8 13 4.7 4 
30 46 27 U 20 U 
12 21 11 9.5 

24 U 38 31 23 
1.5 2 0.73 UJ 0.73 
2.5 4.1 1.7 1.4 

0.Q15 J 0.013 J 0.33 J 0.12 J 
0.9 U 1.6 U 3.2 J 0.94 

4.6 5.8 0.79 UJ 0.79 U 
8.8 U 11 U 16 J 9.6 
8.4 U 12 U 14 J 9.2 
0.61 U 0.86 U 0.27 J 0.14 J 
0.51 U 0.72 U 0.43 J 0.54 U 

0.91 1.54 2 0.6 U 
0.53 U 0.74 U 0.15 J 1.13 U 
0.69 U 0.97 U 0.65 U 0.86 

1.2 2.2 1.4 1.5 
2 2.2 3.1 2.5 

3.6 6.8 12 9.6 
1.9 1.8 1.2 1.4 

0.18 J 0.18 J 2.6 J 2.2 J 
0.65 J 0.46 J 1.6 U 0.35 J 
0.092 J 0.059 J 1.7 J 0.96 J 

0.51 0.49 1.2 1.1 
6.4 5.4 1.3 1.2 . 
3.5 2.7 4.8 3.5 

151 J 164 J 194 J 
8.1 J 7.4 J 7 J 
2 J 2 J 1.7 J 
1.3 1.6 1.5 

8.2 J 24.4 J 9.8 J 
219 J 312 J 292 J 
15.3 J 199 J 2.5 J 
11.3 10.6 14.4 
0.18 0.47 0.17 
1.1 2 0.82 

0.05 J 0.02 J 0.04 J 
94.5 J 121 J 85.7 J 

9.0 , 8.2 I 8.9 , , , , 

Lobster (1) 

199AM 199AM-DUP 
0.78 U 0.76 U 

1.02 0.84 
0.30 U 0.29 U 
0.43 U 0.42 U 
0.30 U 0.29 U 
1.11 J 2.66 J 
0.69 U 0.67 U 

0.59 0.31 U 
0.89 UJ 2.22 J 

5.06 4.75 
1.05 U 1.02 U 
15.55 16.19 

0.26 J 0.12 J 
2.1 J 0.78 UJ 

1.05 U 9.78 
8.36 1.02 U 

2.08 J 7.51 
0.94 J 1.02 UJ 
4.18 U 0.98 J 

1.4 0.02 J 
4.31 J 1.56 
1.06 J 7.54 J 

1.11 0.81 J 
1.05 U 1.08 
0.87 U 1.02 U 
0.90 U 0.85 U 
1.18 U 0.88 U 
0.83 U 0.78 UJ 
0.61 U 1.15 U 

1.89 0.81 U 
0.92 J 0.60 U 
4.18 U 2.48 
1.69 U 0.48 J 
4.18 U 4.08 U 

9.25 0.8 J 
0.80 UJ 4.08 U 

0.45 0.49 
1.61 2 
0.18 0.18 U 

7.46 J 5.24 J 
10.2 10.3 

0.0745 J 0.07 J 
0.162 U 0.200 U 

47.9 47.9 
22.2 9.81 

0.272 J 0.18 J 
5.12 4.07 

0.785 0.921 
0.497 0.226 U 
1.16 J 1.18 J 

141 138 

, 3.0 , 2.6 , , , 
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