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1.0 INTRODUCTION

This Work Plan outlines the proposed approach for characterizing surface water and sediment quality
in the Hudson River adjacent to the BASF Corporation (BASF) facility in Rensselaer, New York (Figure
1-1). This Work Plan has been prepared by ENSR International (ENSR) on behalf of BASF.

The BASF Rensselaer facility (the “site”) is the subject of an ongoing environmental investigation under
New York State Department of Environmental Conservation (NYSDEC) regulatory authority. The
Hudson River adjacent to the Rensselaer facility is part of Operable Unit 2 (OU-2), which was
designated by NYSDEC to include offsite areas not evaluated under the Remedial Investigation (RI) of
the BASF Rensselaer Main Plant (OU-1). The offsite OU-2 RI at the BASF Rensselaer facility also
included investigations of offsite soil gas and groundwater; findings from these elements of the OU-2
Rl are reported elsewhere (e.g., Roux Associates [Roux], 2000; Roux, 2001).

1.1 Program Objectives

This Work Plan has been developed to present an approach for characterizing the Hudson River
adjacent to the site relative to constituents which may have emanated from the BASF Main Plant (i.e.
OU-1). | A review of the sediment quality data from the recently completed BASF Rensselaer OU-2
Offsite Investigation Report for Hudson River Sediment (Roux, 2004a) indicates that:

1) Selected volatile organic compounds (VOCs) are present in sediment in near-shore
environments adjacent to the BASF facility production sewer outfalls; and

2) Selected inorganic compounds (i.e., metals) are present in sediment in both the near-
shore environments (proximate to the production sewer outfalls) as well as in downstream
locations within the river.

The reach of the Hudson River estuary adjacent to the site is a complex and dynamic system. In order
to understand sediment chemistry dynamics as they relate to the BASF Rensselaesr OU-2
investigation, it is critical to develop a better understanding of the riverine, tidal, and benthic conditions
in the vicinity of the site. Therefore, the proposed characterization of the Hudson River in the vicinity of
the BASF facility relies on an approach that uses field and laboratory data to provide an assessment of
constituent fate and transport in the river adjacent to the site, and to provide a preliminary evaluation of
the potential for risks to human health and ecological receptors.

Based on the results of the OU-1 investigation, the recently completed OU-2 sediment sampling
program, and the review of information contained in this Work Plan, the proposed sampling effort
focuses on:
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1) Delineating the extent of selected metals and VOCs within the sediments adjacent to the
facility;

2) Evaluating Hudson River surface water quality in the vicinity of and downstream of production
sewer outfalls; and

3) Providing a preliminary analysis of the®enthic community in the Hudson River in the vicinity of

the site. \ PRVEIR 1% TV tmLszﬂ”:I5P45
This Work Plan has been designed to articulate the study design and data quality objectives, and
includes a description of the scope and nature of investigative and sampling programs which will be
undertaken to further characterize the potential risks of harm to the environment. Specifically, this
Work Plan presents a scope of work for the following investigative and data analysis activities:

Focused geophysical investigation;

e  Sampling and analysis of surficial and sub-surficial sedirﬁent;

e  Sampling and analysis of surface water;

e Sampling and reconnaissance level analysis of benthic macroinvertebrate communities; and

e  Preparation of a fiver characterization report.

Characterization of the Hudson River adjacent to the facility will be conducted to determine the level
and presence of constituents potentially attributable to site sources reaching the Hudson River via
historic waste disposal activities (i.e., outfalls, spills) or surface water discharge(s) from the site. Based
on historic site activities, the sampling efforts within the river will focus on delineating the extent of site-
related metals and VOCs. The VOC delineation effort will focus on the near-shore sediments adjacent
to historic outfalls, while the metals delineation effort will include the near-shore areas as well as main
channel and upstream sampling.

1.2 Site History

BASF is the current owner of a former industrial manufacturing site in the City of Rensselaer,
Rensselaer County, New York (Figure 1-1). The site is zoned for heavy industry and includes several
unused facilities: a manufacturing plant, water intake and treatment system, wastewater pre-treatment
system, lagoons, parking areas, and a closed landfill. In addition, there is an undeveloped parcel at the
southern end of the property. The former manufacturing portion of the site (Main Plant) has been
occupied by industrial manufacturers (principally dyestuffs and pharmaceuticals) for more than a
century.
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The 88-acre site is situated on the east bank of the Hudson River across and south of Albany. The
property currently contains approximately 42 acres of developed areas, 23 acres of brushland, 11
acres of poor quality wetlands, 10 acres of unvegetated area, and 2 acres of closed man-made
lagoons. It is bordered by Riverside Avenue and the Hudson River on the west, a truck access road
(Irwin Stewart Port Expressway, also known as the Port Access Highway) on the east and south, and
by another industrial facility on the north. An 80 MW (nominal) electrical cogeneration plant and a
vehicle reclamation facility lie just south and west of site between Riverside Avenue and the Hudson
River (ENSR, 2001).

The majority of the site currently lies within the floodplain of the Hudson River, and the majority of the
site is situated below the 100-year flood elevation (approximately 20.5 feet above mean sea level).

1.3 Previous Site Studies

The Hudson River in the vicinity of the BASF site has been the subject of several investigations during
the past decade, including the major programs described in this sub-section. The data collected from
these various programs are further evaluated in Section 2 of this Work Plan (Conceptual Site Model).

1.3.1 Empire State Newsprint Project

A comprehensive characterization of local river conditions immediately adjacent to the BASF site was
performed by ENSR in March 2001 to support the design of a proposed water intake and discharge
structure as part of the planned Empire State Newsprint Project power plant and newspaper recycling
facility (ENSR, 2001) (also known as the Bessicorp-Empire Development Company project). The
focused field survey provided characterization of local instream and river bottom conditions, and
included bathymetric, river current and water quality data collection, side-scan and sub-bottom
imaging, and 'sediment grab samplé§, The survey area spanned approximately 1,600 linear feet of
river adjacent to the site. As part of this effort, three surface sediment grab samples and nine sediment
cores were collected and analyzed for grain size, moisture content, total organic carbon (TOC), Total
Petroleum Hydrocarbons (gasoline range organics and diesel range organics), benzene, toluene,
ethylbenzene, and xylenes (BTEX), polychlorinated biphenyls (PCBs), pesticides, and metals (Figure
1-2).

1.3.2 BASF Remedial Investigation

BASF has, since the early 1990's, been conducting RI/FS efforts at the Rensselaer facility. The
following reports summarize previous investigations that were conducted at the Main Plant and Lagoon
Area: ‘

e “Wastewater Equalization Lagoon Reconstruction Study and Preliminary Design,” March
1993, Clough, Harbour & Associates (1993).
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e “BASF/Sterling Organics Wastewater Lagoons Baseline Assessment Rensselaer, New
York,” June 1994, Malcolm Pirnie, Inc (1994).

e  “Remedial Investigation (RI) and Supplemental Remedial Investigation (SRI) Report, BASF
Rensselaer, Rensselaer, New York,” November 2000, Roux (2000).

e “Additional Remedial Investigation Activities, BASF Rensselaer, Rensselaer, New York,”
August 3, 2001, Roux (2001a).

Additional investigations have been performed in the Closed Landfill and South 40 under two separate
Voluntary Cleanup Agreements with the NYSDEC. Investigations of these areas are described in the
following reports:

e “Voluntary Cleanup Program Application, Closed Landfill” (Roux, 2002a).

e  “Site Investigation Report, Closed Landfill” (Roux, 2002b).

e “Voluntary Cleanup Program Application, South 40 Parcel” (Roux, 2001b).

e  “Site Investigation Report, SOL_:th 40 Parcel” (Roux, 2001c).

The following text provides a brief summary of the groundwater and sediment investigations as they
relate to the Hudson River OU-2 investigation.

On-site Groundwater

Hydrogeologic conditions at the BASF site were evaluated based on three synoptic rounds of water
level data collected in support of the RI, Supplemental Rl and Additional Rl activities, and summarized
in the Work Plan developed by Roux in support of the preliminary QU-2 Investigation (Roux, 2004a).

Offsite Groundwater

A review of data obtained during an offsite (OU-2) groundwater investigation indicated that there are
no offsite groundwater transport pathways between the BASF Main Plant and the residential area to
the north, or offsite areas to the south of the Main Plant (Roux, 2004b).

Sediment Screening Study

A screening level assessment of sediments in the immediate vicinity of the facility was performed in
May 2004 (Roux, 2004a). Historical maps and records were reviewed to identify all outfall locations to
determine selection of river sediment sampling locations. Through this program, BASF identified five
sewer outfalls to the Hudson River in the vicinity of the site.

e One 18-inch cast iron sewer in the northern part of the Lagoon Area, probably related to
storm water;

e  Two outfalls in the northern part of the Lagoon Area related to past operations at the plant;
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e The Town of East Greenbush Storm Sewer; and

e  The City of Rensselaer Storm Sewer.

The two outfalls related to past plant operations were both used before the lagoons went into operation
and include an abandoned 30-inch tile sewer that was used before lagoon construction, and a 30-inch
diameter cast iron temporary effluent line that was apparently used only during lagoon construction.
The abandoned 30-inch tile sewer was also used by Sterling Drug, which was a prior owner of the site
now occupied by Albany Molecular.

The Town of East Greenbush and City of Rensselaer storm sewers are not related to past plant
operations. The bedding outside of these sewers was identified during the Rl as a potential migration
route for dissolved VOCs in groundwater — primarily chlorobenzene — and was evaluated using water-
quality samples obtained from piezometers in the sewer bedding. The City of Rensselaer storm sewer
originates east of the Main Plant, and may represent a conduit for constituents originating east of the
Site to be transported to the Hudson River.

In order to evaluate the potential contribution of these sewers to Hudson River sediment, a total of 18
Hudson River sediment samples were sampled and analyzed (Figure 1-3). Two sediment samples
were collected in the immediate vicinity of the each of the five outfalls as well as additional samples
upstream (north), downstream (south) of the site and adjacent to the site across the river. These
samples were analyzed for TOC, Target Analyte List (TAL) metals, and semi-volatile organic carbons
(SVOCs). Sediment samples collected in the vicinity of the municipal outfalls were analyzed for TOC,
TAL metals, and VOCs. In addition to sediment samples, sludge samples were collected from
manholes in the storm sewers near the outfalls, where possible. Analytical results were compared to
NYSDEC regulatory screening criteria to provide a general understanding of sediment quality adjacent
to the site.

1.3.3 NYSDEC Benthic Survey Program

An extensive mapping survey of the entire 240 km tidal reach of the Hudson River, including swath
bathymetry, side-scan sonar, sub-bottom profiling, sediment-profile imaging, and collection of grab
samples was performed by NYSDEC in 2003 (http://benthic.info). These data have been analyzed to
develop reach-wide bathymetry, substrate and sediment environment maps and were made available
to researchers for additional, detailed analysis. In July 2005, on behalf of BASF and under
confidentially agreement, ENSR obtained an electronic copy of the NYSDEC data for review relative to
the Hudson River sampling program.

As part of this Work Plan development, a critical review of the NYSDEC study was conducted to
evaluate whether these existing geophysical data support bottom classifications and sediment
transport regimes assigned by NYSDEC, and to determine whether or not the existing geophysical
data were of adequate resolution to support the design of a sediment sampling and analysis program
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in the vicinity of the BASF site. This review is presented in Appendix A of this work plan, and is further
discussed in Section 2 (Conceptual Site Model).

1.4 Regulatory Authority
This Work Plan has been prepared in accordance with the following relevant state guidance:

e  Draft Voluntary Cleanup Program Guide (NYSDEC, 2002a); and
e Draft DER-10 Technical Guidance for Site Investigation and Remediation (NYSDEC,
2002b).

15 Project Organization and Responsibilities

Key personnel and their specific responsibilities are discussed below. Table 1-1 includes names of
individual personnel, telephone numbers, and e-mail addresses.

BASF Project Manager

The BASF Project Manager, Mr. J. Douglas Reid-Green, is responsible for project direction and
decisions concerning technical issues and strategies, including technical, financial, and scheduling
matters.

ENSR Project Manager

The ENSR Project Manager, Mr. John Bleiler, has responsibility for sub-contracted technical, financial,
and scheduling matters. Other duties, as necessary, include

e  Subcontractor procurement,

e  Assignment of duties to project staff and orientation of the staff to the specific needs and
requirements of the project,

e Ensuring that data assessment activities are conducted in accordance with the Quality
Assurance Project Plan (QAPP),

e  Approval of project-specific procedures and internally prepared plans, drawings, and
reports,

e Serving as the focus for coordination of all field and laboratory task activities,
communications, reports, and technical reviews, and other support functions, and facilitating
site activities with the technical requirements of the project, and

e  Maintenance of the project files.

Q:\MWIT\Projects\00760171\202\WorkPlan.doc 1-6 September, 2005




O
INTERNATIONAL

ENSR Technical Leader

ENSR's project manager will be assisted by a Technical Lead, whose duties, as necessary, include:

e  Ensuring that data assessment activities are conducted in accordance with the QAPP,

e Approval of project-specific procedures and internally prepared plans, drawings, and
reports,

e Serving as the focus for coordination of all field and laboratory task activities,
communications, reports, and technical reviews, and other support functions, and facilitating
sampling activities with the technical requirements of the project, and

e  Maintenance of the project files.
ENSR Technical Reviewer

ENSR’s technical reviewer(s) will provide added technical guidance to ENSR'’s Project Manager and
Technical Lead as needed, and review all reports. .

ENSR Health and Safety Officer

The ENSR Project Health and Safety Officer, Ms. Kathy Harvey: will serve as a health and safety
advisor to the Project Manager and ENSR staff including:

e Recommending appropriate personal protective equipment (PPE) to protect ENSR
personnel from potential hazards,

e  Conducting accident investigations.
ENSR Project QA Officer

e _The ENSR Project QA Officer, Debra McGrath, has overall responsibility for quality
assurance oversight. The ENSR Project QA Officer communicates directly to the ENSR
Project Manager. Specific responsibilities include:

e  Preparing the QAPP,

e Reviewing and approving QA procedures, including any modifications to existing approved
procedures,

*  Ensuring that QA audits of the various phases of the project are conducted as required,

e  Providing QA technical assistance to project staff,
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¢  Ensuring that data validation/data assessment is conducted in accordance with the QAPP,
and

¢ Reporting on the adequacy, status, and effectiveness of the QA program to the ENSR |
Project Manager.

ENSR Analytical Task Manager

The ENSR Project Chemist/Laboratory Coordinator, Lori Herberich, will be responsible for managing
the subcontracior laboratories, serving as the liaison between field and laboratory personnel, and
assessing the quality of the analytical data.

ENSR Field Team Leader

The ENSR Field Team Leader will be responsible for implementing the field program, including
management of field services subcontractors.

ENSR Data Manager

The ENSR Data Manager will be responsible for managing the project data.
1.6 Document Organization

The remainder of this Work Plan is organized in the following manner:

e  Section 2.0 Conceptual Site Model

»  Section 3.0 Field Sampling Scope of Work

e  Section 4.0 Reporting
e  Section 5.0 Schedule
»  Section 6.0 List of Commonly Used Acronyms

»  Section 7.0 References
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Table 1-1
Proposed Project Team
BASF Corporation
Hudson River QU-2 Investigation
Rensselaer, New York
Title Name Telephone Number Emaii
BASF Project Manager J. Dougias Reid-Green 908 B06-6472 reidgri@basf.com
ENSR Project Manager John Bieiler 978-589-3000 ext 3056 jbleiler@ensr.com
ENSR Technical Leader | John Bleiler 978 589 3000 ext 3056 Jbleiler@ensr.com
Mark Gerath 978 589 3000 ext 3189 MGerath @ ensr.com
ENSR Technical To be determined To be determined To be determined
Reviewer
ENSR Project QA Officer | Debra McGrath 978 589 3000 ext. 3358 dmcarath @ ensr.com
ENSR Analylical Task { Lori Herberich 978-589-3000 ext 338:’3 therberich @ ensr.com
Manager
ENSR Health and Safety | Kathy Harvey 978-589-3000 ext 3325 kharvey@ensr.com
Field Team Leader To be determined To be determined To be determined
Data Manager To be determined To be determined To be determined
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2.0 CONCEPTUAL SITE MODEL

The conceptual site model (CSM) provides an important basis for the conceptualization and
investigation of constituent fate, transport, and potential impacts. Notably, the CSM is critical for
defining the nature and extent of site-related constituents and observed concentrations relative to
background conditions. It is also important for understanding the effects of anthropogenic factors (e.g.,
releases) as well as natural factors (e.g., effects of grain size, carbon content, eic.) on constituent
concentration patterns in sediment. The Hudson River OU-2 CSM discusses the apparent
mechanisms of constituent movement from the site into the river as well as the distribution of various
sediment environments/habitats in the river as they might affect constituent distribution. Background
information on the river is also summarized in this CSM.

This section provides a preliminary CSM based on the available data. This CSM was developed in
order to support the design of the field sampling program that considers the various complex physical,
hydrological, and geological conditions which may affect sediment composition in the upper Hudson
River estuary. ' Itis envisioned that this preliminary CSM will be a “living document”, and will be refined
in an iterative manner as new information becomes available.

2.1 Physical Description of the Hudson River

The following section provides a discussion of the physical setting of the Hudson River including
hydrology, tidal flows, and geology, with a focus on the relevant reach of river adjacent to the BASF
site.

214 Hydrology

The Hudson River watershed lies predominantly in New York (93%), with small areas in Vermont,
Massachusetts, New Jersey and Connecticut. The 13,300 mi watershed is typically divided into the
upper and lower Hudson River basins and the Mohawk River basin. The headwaters of the upper
Hudson basin (4,590 mi®) begin at Lake Tear of the Clouds in the Adirondack Mountains. The
Mohawk River basin (3,500 mi®) joins the Hudson River just upstream of the Federal Dam at Troy, NY.
The lower Hudson basin (5,200 mi®) begins below the Federal Dam and flows 154 miles to New York
Harbor. The lower Hudson River is tidal for its entire 154 mile reach, and flows reverse direction, up to
four times per day in the lower portions of the tidal reach of the river. The river adjacent to the site is
located in the very upper reaches of the lower Hudson River, just downstream of the Federal Dam.

Typical average rainfall in the Hudson River basin is 40 to 48 in/yr (United States Geological Survey,
[USGS], 1991), with substantial variation throughout the basin. The largest rainfall amount (greater
than 50 in/yr) occurs in the high elevations of the basin and near the Atlantic Ocean at the mouth of the
river (USGS, 1996). In the low-lying areas adjacent to the Hudson and Mohawk Rivers, rainfall
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Bedrock underlying the upper Hudson River basin is predominantly igneous and metamorphic rock,
while bedrock in the Mohawk River basin is composed of limestone, shale, and shaley sandstone
(USGS 1991). The lower Hudson River basin bedrock is similar to that of the Mohawk River basin,
containing predominantly shale and sandstone with some metamorphic and igneous rock.

21.4 Geomorphology

The sediment bed of the lower Hudson River transitions from sandy from the mouth to 9 miles
upstream to muddy for 90 miles from the inner harbor to Kingston. From Kingston to Troy (50 miles),
where fluvial processes dominate the river, estuarine muddy sands are being buried by fluvial sands
(McHugh et al., 2004). The Hudson River is characterized by loading of sediments in the upper
watershed that are transported over the Federal Dam at Troy. The sediment load in the tidal portion of
the Hudson River ranges from 1.2 to 2.6 x 10° metric tons/year (McHugh et al., 2004). These
sediments are generally transported as suspended sediments through most reaches of tidal Hudson
River. Radiocarbon dating of oyster shells and the presence of coal burning relicts found on the
estuary floor indicate that there has been little sediment accumulation for several hundreds of years
(McHugh et al., 2004). Sediment rates has been estimated from less than 0.05 in/year (correlated to a
sea level rise of ~0.05 in/year) to 0.4 in/year along narrow reaches in the vicinity of the estuarine
turbidity maximum, about 15 miles from the mouth to more than 4 infyear in New York Harbor (Bopp
and Simpson, 1998; McHugh et al 2004).

During the flood tide, sediments may be moved a short distance upriver, but the net transport direction
is downriver, towards the Harbor, as downstream velocities are generally higher than upstream
velocities (Gary Wall, USGS Pers. Comm.). During large storm events, the dominant sediment
transport can be reversed, however these reversals generally have a short temporal duration (on the
order of a day), and are followed by transport back in the downstream direction.

215 Dredging Operations

The Hudson River is maintained for commercial navigation from New York City to the Port of Albany, at
river mile (rm) 148 (The BASF site is located at approximately rm 148.) A ship channel with a
minimum depth of 32 feet and width of 400 feet runs up the Hudson River, originally dredged in the
1960s. At the Port of Albany, located approximately 1200 linear feet from the southern property
boundary, a turning basin of 1,100 feet allows ships with overall length of 700 feet, maximum beam of
110 feet and a maximum air draft of 135 feet to navigate the Hudson River to Albany
(www.portofalbany.com). The Turning Basin is dredged on a five to seven year cycle. Maintenance
dredging is not required in the ship channel in the vicinity of Albany, although dredging is required in
the vicinity of Germantown, approximately 40 miles downstream of Albany.
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2.2 Local Conditions

For the purposes of this Work Plan, the following sections provide additional detail regarding the reach
of the river immediately adjacent to the BASFE Rensselaer Site, including the portion of the river
‘extending approximately 10,000 lineal feet upstream and downstream of the site:g;

2.2.1 Bathymetry

Bathymetry in the vicinity of the BASF site was collected in 2001 (ENSR, 2001) and in 2003
(NYSDEC). The high resolution multibeam survey was performed by NYSDEC as part of the Hudson
River Benthic Mapping Project. These data show that water depths range from 18 to 40 feet MLLW
(Figure 2-2). The upstream limit of the dredged section, just upstream from the Albany turning basin,
is located adjacent to the center of the BASF site. Dredged water depths range from 35 to 40 feet
MLLW, while water depths in the undredged area range form 18 to 24 feet MLLW. A very steep
gradient was observed in water depth, transitioning from 20 to 40 feet depth MLLW over a distance of
60 feet along the channel.

In March 2001, as part of the Besicorp-Empire Development Company project (ENSR, 2001), a single-
beam bathymetric survey over 1,600 feet of the river was conducted; this survey extended from the
southern edge of the lagoon to the northern fence line along the BASF property. These data clearly
indicated the sharp transition from the upstream limit of the Hudson River ship channel to the
undredged river bottom (Figure 2-3). The sharp bathymetric transition located at the BASF site, and
the Albany Turning Basin, located approximately 2,000 feet downstream, could affect both local
hydrodynamics and sediment transport. The results were very consistent with those of the 2003 large-
scale survey, indicating that there has been no significant change in channel bathymetry (i.e., little net
scour or deposition) between the two surveys.

222 Hydrology

A current study was performed at the site in March 2001 as part of the Besicorp-Empire Development
Company project (ENSR, 2001) to characterize local flow velocities. A vessel-mounted Acoustic
Doppler Current Profiles (ADCP) repeatedly navigated four cross-river transects every hour for 11.4
hours (approximately one tidal cycle), with two additional transects lines surveys during peak ebb and
flood tides. During this survey, the tidal range was 5.3 feet, and water levels ranged from -1.2 feet
NGVD to 4.1 feet NGVD. Mean daily freshwater inflow measured at Green Island was 17,900 cfs
(considerably above the daily average discharge for the period of record).

Measured flow rates over the survey period ranged from 32,000 cfs (peak ebb) to =11,000 cfs (peak
flood).. Note that due to channel geometry and elevation, the tidal flow is much less at Albany than
downstream at Poughkeepsie. In fact, given the relatively high importance of runoff flows, the daily
periods of net upstream flow are likely to be less at Albany. In the 2001 survey, in which runoff flows
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were well above average, net upstream flows were observed only during one set of the flow
measurements, approximately one hour after low tide. |Peak ebb velocities were measured at 2 ft/s
with fairly uniform currents across the channel. Flow reversal was observed on the ebb tide, near
shore on the eastern side of the river where steep bathymetric gradients mark the upstream limit of the
ship channel. During flood tide, upstream currents in the main channel approached zero, while
maximum upstream currents observed during flood tide were 0.85 ft/s along the east bank of the
channel. The reverse flow eddy observed during ebb tide was not observed during the flood tide. At
the peak flood velocity, a 0.6 mile upstream tidal excursion could occur over the hour that upstream
currents were observed. During this survey, downstream flow was observed approximately 95% of the
time.

223 Groundwater

Groundwater flow patterns beneath the site were inferred based on three rounds of synoptic water
level sampling events performed in support of the Rl investigations. Groundwater generally flows
across the site from east to west, towards the Hudson River. Observed perturbations in this pattern
were assumed to be the influence of subsurface sewers.  In the vicinity of the sewers, groundwater
flow is towards the sewers, and potentially discharging to the bedding of the utilities.

To the north of the BASF site is the Sterling site, a chemical manufacturing facility. Water level
measurements indicated that an east-west groundwater divide runs through the center of this property.
South of this divide, groundwater flows towards the sewers on the BASF property. Groundwater level
data indicated that groundwater from both the Sterling site and the BASF site discharge to the bedding
of the BASF sanitary sewer and subsequently to the bedding of the City of Rensselaer storm water
sewer.

A steel bulkhead runs the length of the BASF property along the shoreline. | This bulkhead is driven
into underlying silt and clay, and likely isolates onsite groundwater from seeping into the river. Water
levels gages in the river and in the water table on site indicated that water levels in the river fluctuated
over five feet, and groundwater fluctuated less than 0.2 feet 28 feet east of the river which has been
interpreted to indicate little hydraulic connectivity between the river and the on-site groundwater (N.
Epler, Pers. Comm.). The presence of the bulkhead suggests that any groundwater discharge to the
river is likely from the sewer bedding and/or the sewers.

224 Biology

The biological resources of the Hudson River have been studied by a variety of government agencies,
industries, academic institutions, and interest groups. The information presented in the following sub-
sections summarizes some of the data currently available to describe aquatic vegetation, fish, and
benthic communities within the Hudson River adjacent to the site.
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22441 Aquatic Vegetation

Submerged aquatic vegetation has been mapped in a joint effort by NYSDEC, Cornell University, the
Institute for Ecosystem Studies, New York SeaGrant and others. Beds of vegetation were identified
and mapped using true color aerial photographs from 1997 (NYSDEC, 2000a), then large-scale maps
were created, and data verified with sampling and visual observation vegetation. According to this
study, submerged aquatic vegetation beds in the vicinity of the site tend to be limited, and are
dominated by water celery (Vallisnaria americana). Lesser amounts of pondweed (Potomogeton sp.)
are also found throughout the beds. Distribution of plants is light-limited, with the highest abundance in
water less than 3 feet deep at lowtide (NYSDEC, 2000a). The area where water depth is less than 3
feet at low tide is very limited adjacent to the site, thus limiting the development of submerged aquatic
vegetation.

2242 Fish Community

The Hudson River in the vicinity of the site is designated as a Class C water. NYSDEC regulations
indicate that the best usage of Class C waters is fishing and that Class C waters shall be suitable for
fish propagation and survival, as well asprimary and secondary contact recreation.

Due to the tidal nature of the Hudson River adjacent to the site, the fish community is composed of
estuarine species, diadromous species (those that migrate from the sea), and a few euryhaline species
(those able to travel between freshwater and saltwater environments)(Odum, 1971).

In a report on the fish species composition of the Hudson River estuary, Beebe and Savidge (1988)
determined that the fish fauna of the Hudson River estuary was typical of that found in Atlantic Coast
temperate zone drowned-river valley estuaries. However, the 140 species recorded in the Hudson
River constituted one of the most diverse fish assemblages of any Atlantic Coast river. The report
listed a total of 58 fish species representing 26 families in the Albany area of the Hudson River (Beebe
and Savidge, 1988).

An additional 16 species have been recorded during various Albany Steam Station sampling programs
which, when combined with the Beebe and Savidge inventory, results in a total of 74 fish species
representing 28 families utilizing the Albany area of the Lower Hudson River estuary (NMPC, 1999).0f
those species, approximately 60% are classified as freshwater, 25% are classifies as diadromous, and
15% are classified as marine. The large percentage of freshwater species reflects the water conditions
prevalent at the site throughout the year. ' The relatively large number of marine species collected in
the Albany area is attributable to the Hudson Rivers low stream gradient, seasonal upstream
penetration of marine waters, and the free-flowing nature of the Hudson River between the Troy Dam
and the Battery (Smith and Lake, 1990).
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Shortnose sturgeon (Acipenser brevirostrum), a federally-listed endangered species, and the Atlantic
sturgeon (Acipenser oxyrhynchus), a species of concern, may be present in the Hudson River near the
site. Bridle shiner (Notropis bifrenatus), central mudminnow (Umbra limi), and northem hogsucker
(Hypentelium nigricans) are regionally rare species that may be present in the Hudson River near the
site. Alewife (Alosa pseudoharengus), American eel (Anguilla rostrata), Atlantic shad (Alosa
sapidissima), blueback herring (Alosa aestivali), and striped bass (Morone saxatilis) are commercially
and/or recreationally important species likely present in the area (ENSR, 2001).

2243 Benthic Community

The benthic macroinvertebrate community associated with the Hudson River near the site was
investigated in 2001 as part of the Besicorp-Empire Development Company project (ENSR, 2001).
The investigation was aimed at identifying the general habitat characteristics of this segment of the
Hudson River, and to provide additional supporting qualitative data to supplement existing data
collected by others. ' The 2001 field study included collection of nine sediment samples from various
locations adjacent to the site and three additional samples from the opposite side of the river for
comparison. Observations at that time indicated that the substrate type and water depth varied
considerably across the river. Based on species richness, there was an apparent difference in the
diversity of organisms corresponding to substrate type. Those sampling locations with more
heterogeneous substrate composition, including sand, rocks, or cobble tended to have a greater
diversity of organisms present. The samples collected on the western side of the river (opposite from
the site) were represented by nine primary taxa, while the samples collected on the eastern side of the
river (adjacent to the site) were represented by only six primary taxa. Chironomids were not identified
to the species level in this survey, and therefore this group may include multiple taxa (ENSR, 2001).

Previous studies indicated that the benthic community in the reach nearest the site was generally
dominated by oligochaetes (primarily tubificid worms) (Simpson et al., 1986). Simpson et al. (1986)
also indicated that the benthic community in the south Albany area exhibited the lowest diversity from
Troy to Albany. Benthic macroinvertebrate data collected downstream of the site by New York State
Department of Health (NYSDOH) for use in the Revised Baseline Ecological Risk Assessment Hudson
River PCB Reassessment (TAMS and MCA, 2000) also documented a benthic community dominated
by oligochaetes and chironomids at Stockport Flats (rm120) as well as other stations downstream of
that location (TAMS and MCA, 2000). Those siudies also concluded that there was evidence of
adverse impacts to the benthic macroinvertebrate community associated with PCBs in the river and
sediment down as far as rm 89.

Zebra mussels were first observed in the Hudson River in May 1991 and a decrease in the abundance
of macroinvertebrates in deeper areas of the Hudson River and an increase in the abundance in
shallow waters following the invasion of the area by the zebra mussels has been observed (Strayer et
al., 1999). Researchers have suggested that the decline in deep water areas may be associated with
a decline in the flux of edible suspended particles into the deep water caused by the efficient filtering of
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water by the zebra mussels. Zebra mussels were found in samples collected near the site in March
2001.

The results of these historic studies of the benthic macroinvertebrate community near the site
document a community dominated primarily by oligochaetes and chironomids. These results are
consistent with the results of prior studies of the freshwater tidal portions of the Hudson River, and are
typical for benthic communities in a large river system. Based on the available data, the benthic
community in the Hudson River near the site is characterized by low diversity (ENSR, 2001).

2.3 Physical Description of Sediments

Two sets of survey data were available to physically characterize sediment in the Hudson River in the
vicinity of the BASF site: a survey performed by ENSR (2001) as part of the Besicorp-Empire
Development Company project and the 2003 survey under the NYSDEC Benthic Mapping Program.

In 2001, ENSR collected bathymetric, side-scan and sub-bottom profile data in the immediate vicinity
of the site. NYSDEC performed high-resolution surveys of the entire tidal stretch of the Hudson River
in 2003. The surveys included multibeam bathymetry, side-scan sonar to characterize surface
sediments and sub-bottom profiling to gather information about sediment structure with depth. In
addition, 410 sediment cores and 600 grab samples were collected to ground-truth the acoustic
surveys. Analysis of these data was performed by NYSDEC, and data from the vicinity of the BASF
site were evaluated for this CSM.

As part of this Work Plan development, a critical review of the NYSDEC and ENSR (2001) study was
conducted to evaluate whether these existing geophysical data support bottom classifications and
sediment transport regimes assigned by NYSDEC, and to determine whether or not the existing
geophysical data were of adequate resolution to support the design of a sediment sampling and
analysis program in the vicinity of the BASF Site. | This review is presented in Appendix A of this work
plan. In general, this review indicated that the NYSDEC and Besicorp studies were well conducted
studies that met their overall project objectives; however, [heither of the data sets were 6f Sufficient
resolution for any site-specific evaluation of benthic characteristics or sediment transport. '

e The NYSDEC side scan data were collected to allow regional-scale evaluation of the entire
Hudson River estuarine riverbed, and employed a sonar range outside of the acceptable
limits for investigations at an industrial waste site. Given the wide swath widths and
processing techniques employed by NYSDEC, the data are less than optimal for site-
specific evaluation of benthic conditions along the relatively short river reach of concern for
the BASF Rensselaer investigation. :

e  The Besicorp side scan sonar system was not of survey-grade, and data artifacts and
electrical noise obscure much of the data. The data for this program were collected using
side scan system that is best suited to object detection rather than benthic mapping, and is
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frequently used by police, archaeologists and treasure-hunters because of it's high
frequency (i.e., better discrimination capabilities for small objects) and low cost relative to
professional survey systems. While these data may be of use for the identification of
submerged structures (i.e., culverts, pipes etc.), they are of limited value relative to the
overall project objectives (i.e., they do not provide sufficient resolution for the design of a
sediment sampling program).

2.3.1 Grain Size

Analysis of the three sets of NYSDEC survey data along with the grain size analysis of the sediment
samples resulted in a map of bottom sediment types (Figure 2-4). The mapped sediment types
closely follow the local bathymetry (Figure 2-5). Coarse-grained sediments are mapped in the northern
section of the reach, corresponding to the undredged river bottom. Sediments in the center two-thirds
of the channel were classified as sandy gravel, and along the banks the sediments were slightly finer,
and classified as gravelly sand. Downstream, in the dredged ship channel, sediments are
predominantly sand, with finer sediments along the banks and in the Albany Turning Basin.

Sediment samples (nine cores and three grabs) collected by ENSR (2001) as part of the Besicorp-
Empire Development Company project were analyzed for grain size. In general, the grain size results
are consistent with the NYSDEC mapping. At a few locations, located near the transitions between
sediment type classifications, the grain size results were inconsistent with the sediment type mapping
(Table 2-2 and Figure 2-6). Sample HRO1 falls within the sandy gravel classification, but only contains
10.4% sand and gravel. Similarly, HRO9 falls within the muddy sand classification, but contains 98.2%
sand and gravel in the core and 98.8% in the grab sample. It is expected that the NYSDEC mapping
is less accurate along the banks of the river, where steep bathymetric gradients make collection of
acoustic data more difficult. As importantly, the goals of the NYSDEC program were development of
wide-scale map of sediment quality: the scale of the program and its methods are very likely to lead to
failure to resolve local changes in sediment texture.

An earlier side-scan sonar survey was performed in 2001 in the vicinity of the site (ENSR 2001).
Survey results indicated fine-grained silty material along the eastern bank adjacent to the BASF site.
Towards mid-channel, sediments were silty, grading to coarser sediments and hard, coarse-grained
sediments were observed from mid-channel to the western shore. Observations of coarse-grained
sediments in the center of the channel and finer grained materials along the margins were consistent
with those of the NYSDEC survey.

2.3.2 Erosional/Depositional Characteristics

Sediment environments were mapped based on analysis of the three sets of NYSDEC survey data
and sediment grab sample results (Figure 2-7). The river bed in the vicinity of the BASF site was
classified as predominantly a dynamic-scour environment, indicative of a rough and/or hard surface.
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This region corresponds to regions of relatively coarse-grained sediments on the river bed.  Along the
east bank, the sediment bed was classified as erosion-non-deposition adjacent to the northern portion
of the site and depositional adjacent to the southern portion of the site. Along the east bank from the
Turning Basin to the upstream limit of the dredged channel a transition from erasicnal to depositional
was mapped. However, a close inspection of these data in the vicinity of the BASF site indicated that
this mapped transition may be an artifact of the scale of the data and data interpretation (see Appendix
A).

Sub-bottom profiling and side-scan sonar were performed in 2001 in the vicinity of the site 1o
characterize bottom sediment composition and stratigraphy (ENSR, 2001). Along the east river bank,
sub-bottom profiling indicated a predominantly depositional environment with occasional erosional
events. In the deep pertion of the river, the sub-bottom profiling indicated a thin surficial layer (<2
meters) of mixed sediments, mostly sand and silt interbedded with coarse sand and gravel that was an
active erosional/depositional environment. Below was more than 7 meters of relatively homogeneous
sediments, mostly silt and sand with thin lag deposits of gravel. These results and interpretations of
the 2001 study are generally consistent with those from the NYSDEC study.

The side-scan sonar survey indicated a mound of sediment adjacent to the butkhead and possibly sub-
aqueous holes in the steel sheeting of the bultkhead, likely the northernmost discharge location
identified in the Roux (2004a) study. Approximately 50 feet to the north, a structure was observed that
was thought to be an historic structure, consisting of two parallel pipes extending 30 to 50 feet offshore
from the bulkhead and surrounded by scattered debris.

24 Sediment Quality

This section discusses the quality of sediments with respect to chemical constituents. This includes
reference to potential variation in constituent concentration with physical quality as well as regional and
local trends in sediment quality. This discussion focuses on a set of metals (cadmium, chromium,
copper, lead, mercury, and zinc, i.e., the metals of interest) and organic compounds (benzene and a
set of chlorobenznes) that have been found on the BASF site and at some sediment sample locations
within the river.

241 Relationship Between Sediment Physical, Chemical, and Toxicological
Properties

Concentrations of contaminants in sedimenis have often been observed to be closely correlated to
sediment type and sediment organic carbon content (Michelson and Bragdon-Cook, 1993). Qrganic
contaminants, such as VOCs and PAHs are hydrophobic, and have limited solubility in water, but
preferentially partition to oils, fats, non-polar organic solvents and organic material in sediments
{Hemond and Fechner, 1984). The toxicity of organic contaminants has also been correlated to
organic carbon fraction of sediments, while it is poorly correlated to overall dry weight concentration.
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Because hydrophobic organic contaminants are well correlated to organic content, sediment
concentrations of these contaminants are often nonmalized to organic carbon content. Normalization
to organic carbon can help discern patterns in chemical concentrations when sediments with varying
physical properties are present.

Metals do not partition as strongly to organic material as hydrophobic organic constituents. However,
some correlation has been observed between metals and grain size'. Large grained sediments tend
to have lower metals concentrations due to relatively low surface area available for metals sorption.
Conversely, silts and clays, which have smaller particles, have more surface area and tend to have
higher metals concentrations. Additionally, when weathering breaks down minerals into clay particles,
this fine fraction has higher metals concentrations in mineral matrices associated with naturally
occurring background concentrations. in an estuarine or riverine environment, both naturally
occurring background metals and metals associated with anthropogenic sources tend fo be found in
low energy depositional areas, where fine sediments accumulate.

24.2 Regional Trends in Sediment Quality

Sediment cores and grab samples have been collected throughout the Hudson River and typically
analyzed for metals, pesticides and PCBs. While much of the focus of these studies has been PCBs,
the discussion presented here will focus on constituents observed regionally that have also been
observed on the BASF site.

Bopp and Simpson (1998) used radionuclides to trace sediment accumulation combined with analytical
measurements of several contaminants to develop information on sources, fate and transport and
depositional history in eight cores throughout the lower Hudson River. In upstream tidal cores (RM
46, 886 and 91.8), surficial copper and lead concentrations were much lower than deeper
concentrations, and indicated a 50% drop in these metals in between 1976 and 1986. This decline
was attributed to decreases in industrial discharge of trace metals and/or the recent implementation of
secondary sewage treatment by the city of Albany.

The metals of interest (e.g., cadmium, chromium, copper, lead, mercury, and zinc) are generally found
in sediments analyzed throughout the lower Hudson River, typical of urban estuarine environments. In
the USGS National Water-Quality Assessment Program (NAWQA) Study (Wall et al., 1998), metals of
interest were detected in 100% of the Hudson River surficial sediment samples (with the exception of
mercury, detected in 98% of the samples), compared with a national data set, where detection of
metals ranged from 24% to 100% of all sediment samples. The highest metals concentrations were
correlated to areas with urban land use (Wall et al., 1998). Paired sediment cores collected at six
locations from rm 42 (Peekskill) to mm 140.5 (Albany) found metals concentrations at concentrations

! http:/fweb.ead.anl.goviecorisk/related/documents/Appendix_B_- _Geochemical_Analysis_Overview.pdf
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sufficient to potentially cause adverse biological effects at all locations (NYSDEC 2000b). At the
Tuming Basin in Albany, the highest metals concentrations were found in the deeper core segments
(27 to 45 in). The range of surficial metals concentrations from the NYSDEC and the USGS study are
presented in Table 2-3. :

Little historical or regional data are available characterizing the VOCs that have been cbserved in the
vicinity of the BASF property. In a few samples collected for the NAWQA study, 1,2-dichlorobenzene
(8%), 1,3-dichiorobenzene (3%}, and 1,4-dichiorobenzene (12%) were detected. Other organic
contaminants were observed at a much higher rate of detection throughout the Hudson River
watershed (Wall et al., 1998).

243 Local Trends in Sediment Quality

During the past decade, sediment samples were collected by ENSR (2001) and Roux (2004a) in the
vicinity of the BASF site (Figure 2-8). The complete set of results can be found in the summary reports
of the individual investigations. This discussion is focused on constituents observed in the screening
sediment study above the selected screening criteria (Roux, 2004a).

2.4.3.1 Distribution of Metals of Interest

Sediment samples analyzed for metals were collected by ENSR (2001) and Roux {2004a) in the
vicinity of the BASF site. Metals observed to exceed the NYSDEC severe effects level in both studies
are summarized in Table 2-4 and Table 2- 5, and a summary of selected concentration data is
presented in Figure 2-G, '

Metals are seen in sediments at several locations adjacent to and downstream of the site. The 2001
Bessicorp samples were composites of the upper three feet of sediment (except for the samples with a
“G” in the location name, which are co-located surficial grab samples). The 2004 BASF Rl QU-2
sediment samples are composites of the upper two feet of sediment. None of the surficial grab
samples showed metals exceedences, while at two locations (03 and 08) there were exceedences in
the co-located cores, suggesting that metals concentrations may increase with depth.

A summary of the range of observed metals concentrations grouped by location relative to the BASF
site is presented in Table 2-6. In general, these concentrations are within the range observed within
the Hudson River watershed (see Table 2-3} and are not atypical of sediments in urban areas. Despite
this, some samples are highly elevated relative to NYSDEC guidelines (e.g., lead in HR-8S-17) and
sediments adjacent to and downstream of the site appear to be elevated relative to those upstream
and on the western bank; however, it is possible that these apparent trends may- also be explained
differences in sediment texture and depositional characteristics.
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Sediment data were compared to NYSDEC screening criteria (NYSDEC, 1999). The Severe Effect
Level was previously established for the metals criteria because the site is located in an urban, highly
industrialized location (Roux, 2004a). Metals concentrations observed to exceed the established
criteria are presented in bold in Tables 2-4 and 2-5. The ranges of observed metals concentrations,
grouped by location, are summarized in Table 2-6. Metals concentrations were generally highest
adjacent to and downstream of the site. These locations tend to correspond to depositional areas or
areas where grain size is finer (see discussion in Section 2.5).

2.4.3.2 Distribution of VOCs

Several VOCs were observed above the NYSDEC screening criteria in sediments adjacent to the
BASF property:  benzene, chlorobenzene, 1,2-dichlorobenzene, 1,3-dichlorobenzene, and 1,4-
dichlorobenzene (Table 2-7); concentrations normalized fo organic carbon content are presented in
this table for ease of comparison to NYSDEC sediment quality screening values. ' Figure 2-9 presents
the distribution of chlorobenzene, observed in several of the sediment samples. The highest
concentrations are generally located closest to the shoreline, in the vicinity of the historic outfalls. VOC
concentrations were highly variable in the sediments, as evidenced by samples HR-SS-5 and HR-SS-
6, located approximately 30 feet apart. /Al five VOCs of potential concern were observed at HR-SS-5,
while three of the five VOCs of concern were not detected at HR-SS-6.

In several of the samples collected at the outfall locations, sediment staining and a hydrocarbon odor
were observed. At two locations sampled in 2001 (HRO3 and HRO6G) a blue, oily sheen was
observed in the upper six inches of the sediment column. At HRO7, black oil was observed in the core
at 29 inches and 46 inches. Although VOCs were not measured in these samples, they were generally
located in the vicinity of the 2004 samples where VOCs were detected.

Sediment data were compared to NYSDEC screening criteria (NYSDEC, 1999). The selected VOCs
screening criteria were Benthic Aquatic Life Acute Toxicity Criteria, normalized to TOC content of the
sediment (Roux, 2004a). The observed VOC concentrations which exceed the established criteria are
presented in bold in Table 2-7. All exceedences were observed at near-shore locations, and VOCs
were not detected in off-shore environments.  Exceedences were observed in the vicinity of the
historic outfalls on the BASF property and in the vicinity of the active municipal outfalls.

25 Relationships between Constituent Concentration and Other Factors

The observed concentrations of the metals of interest are generally correlated with sediment grain
size. Higher concentrations were observed in finer-grained areas of muddy sand and sand, and lower
concentrations were observed in gravelly sand and dandy gravel substrates. Figure 2-11 presents
several examples of how metals concentrations vary with grain size in the 2001 sediment cores and
grab samples. In these examples, sediment size was characterized as the sum of percent gravel and
percent sand, representing the coarse fraction. In general, the observed metals concentrations
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decrease with an increased coarse grain size fraction. For all metals, sample HRO1 (located along the
eastern shoreline) had a low sand and gravel content and also low metals concentrations, which
resulted in fairly low correlation coefficients (without data from HRO1, correlation coefficients were 0.8
to 0.95).

Grain size data were not collected in 2004; however, TOC data were collected and applied to
normalize VOC concentrations. While VOCs were generally not detected in areas with low TOC
(Table 2-7), the organic carbon normalized VOC concentration is higher near historic outfalls.

2.6 CSM Summary

The review of available data provides a consistent conceptual site model of the Hudson River in the
vicinity of the BASF site, both in terms of physical processes and contaminant distribution. An
understanding of the historical and existing conditions of the site allows for identification of data gaps
and for the development of a sampling plan to fill these data gaps. A summary of the CSM is provided
below.

2.6.1 Summary of Critical Processes

The channel of the Hudson River in this area and immediately upstream is quite stable: it is not subject
to meander or to major rework of the river bed. While a significant amount of sediment transport
occurs in the reach of interest, the CSM suggests little net deposition and scour.

The flows in the Hudson River are generally dominated by tidal influence, with a four-foot tidal range at
the BASF site, 148 miles upriver from the mouth. Net flow is in the downstream direction the majority
of the time, with periodic flow reversals, depending on the tide and the freshwater inflow. A
hydrographic survey at the site indicated upstream flow for less than one hour during a twelve hour
tidal cycle, with upstream flow velocities lower than those observed in the downstream direction over
the survey. During this survey, when freshwater inflow was above average, the upstream tidal
excursion was approximately 0.6 miles.  Although this survey represents only one set of flow
conditions, flows are predominantly in the downstream direction and the maximum upstream excursion
under certain flow conditions is likely on the order of one to two miles and peak downstream velocities
are generally always higher than upstream velocities.

The existing benthic surveys were generally not conducted with sufficiently high resolution in the
immediate site area to accurately select sampling locations for future sampling activities. However,
these surveys do provide valuable input for the CSM. These surveys, which included bathymetry,
side-scan and sub-bottom profiling, indicated a stable river channel in the vicinity of the BASF site.
Although no regular dredging is performed, the sharp bathymetric transition at the head of the dredged
shipping channel persists in the near-site environment. The river bottom in the upstream portion of this
reach is coarse-grained, and dynamic, suggesting episodes of erosion and deposition with no net
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change in bathymetry. Downstream, below the bathymetric transition, materials are finer, generally
sand-sized particles and also non-depositional. Along the shoreline, sediments are silty sand,
indicating potential areas of deposition. Some depositional areas may be associated with discharge
from process water or stormwater outfalls. Fine-grained areas along the banks coincide with observed
flow eddys due to the sharp change in bathymetry and the lobe-shaped feature in the center of the
channel.

The flow and bed material data and mapping together indicate that the river is non-depositional in the
vicinity of the BASF site, as well as upstream and downstream of the site. Observed downstream
velocities (0.85 to 2.0 fi/s) are indicative of an erosional regime for sand grain size (>0.1 mm) (Graf,
1971). Along the shoreline of the river there is evidence of at least periodic deposition, both from the
eddys in the flow and possibly from episodic landslide events.

The distribution of metals throughout the study area is variable. 'Metals appear to be highest adjacent
to the site and downstream of the site; however a fairly strong correlation between metals and
sediment type is apparent, which may account for some of the observed variation. A sharp spatial
variation is observed downstream, where samples 30 feet apart range in lead concentrations by an
order of magnitude, illustrating the high variability in metals in riverine environments. Comparison with
other metals concentrations observed throughout the Hudson River Basin generally indicates that the
concentrations observed at the site could generally be typical of urban ambient concentrations.
Comparison with background data is complicated by two factors: 1) some available data (the NAWQA
. data set) are surface grabs, while most site data are composited cores, and there is evidence that
metals concentrations increase with depth in depositional areas; 2) background samples are collected
from a variety of land use regions, and 'not limited to urban areas.

The VOCs of concern are localized along the eastern shore, adjacent to the BASF facility and
apparently concentrated around the outfalls (both the historic BASF outfalls and the active municipal
outfalls). Data are not available to characterize either the lateral or vertical extent of the VOCs, nor are
data available to compare with other locations along the Hudson River.

Given the magnitude of water and sediment discharge in the river and the relatively low flux of
groundwater and surface runoff from the site, it is anticipated that any site-associated effects should be
relatively localized. Few site-related solids are likely to deposit in the relatively fast water of the main
river channel; they are likely to have deposited only in the relatively quiet water along the margins of
the river.

Based on this CSM, the field sampling plan (Section 3) has been developed to consider the variations
in sediment texture, grain size, deposition, scouring, and ultimately habitat type.
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2.6.2 Potential Data Gaps
Following the data review and development of the CSM, several significant data gaps remain:

e What are the sources of the constituents of potential concemn?  Possible constituent
sources on the site include historic discharge at the location of the outfalls, groundwater
leaking through or under the bulkhead along the BASF property, or overland flow. Earlier
studies indicated that if any groundwater is leaking through the bulkhead, it is only at a very
small flow rate. Most runoff would likely be collected in the storm water system and is not
likely a significant source of constituents. Elevated levels of VOCs were observed adjacent
to both active and historic outfalls, although utility bedding on the site could provide
connections throughout the site as well as with the property to the north.

e What is the extent (horizontal and vertical) of the VOCs? Too few VOC samples were
collected in the previous surveys to map their distribution laterally or with depth in the
sediment. The delineation of the extent of VOCs in sediments should help identify a likely
source as well as provide insight into the fate and transport of these constituents, including
potential migration from the source.

e Are the metals of interest associated with the Site or are they related to ambient urban
background conditions in the Hudson River? Sufficient data do not exist to establish if the
metals of interest observed adjacent to the site are related to ambient conditions or are
related to the BASF facility, or if the distribution of metals observed in the vicinity of the site
is largely a function of grain size distribution and other geophysical properties of the river.

The sampling plan (Section 3) provides a scope of work for collection of the following additional data
regarding the nature and extent of the selecied VOCs and metals in the vicinity of the BASF facility:

o A focused geophysical study is recommended to generate a higher resolution sediment
grain size and substrate composition data set which would permit the most efficient design
of a sediment sampling and analysis program. A review of the existing data suggests that,
given the non-depositional nature of the river, any influence of the site is likely to be limited
to, or at least significantly stronger, along the eastern shore of the river.

e Additional samples along the property boundary will serve to delineate the vertical and
horizontal extent of the VOCs.

e Sediment cores will be used to infer changes in concentration with depth as well as
potential source locations.

e  Additional samples in the different grain size regions will further establish the relationship
between observed metals concentrations and grain size, and provide a more extensive set
of urban ambient measurements.

Q\MWIT\Projects\00760171\202\WorkPlan.doc 2-16 September, 2005




E m::

INTERNATIONAL

e Because of the observed relationships between contaminant concentrations and other
factors (e.g., TOC and grain size), it is clearly necessary to collect these ancillary
parameters to be able to properly interpret observed concentration data. _Additiofjgk
~sampling will provide additional data to gain a better understanding of the data gaps
“identified above.
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Table 2-1

Hudson River at Green Island Summary Flow Statistics (1946-2003)

BASF Corporation
Hudson River OU-2 Investigation
Rensselaer, New York

Statistic Value (cfs)
Annual Mean 13,810
Highest Annual Mean (1976) 22,100
Lowest Annual Mean (1965) 6,386
Highest Daily Mean (3/14/77) 152,000
Lowest Daily Mean (9/2/68) 882
Annual 7-day Minimum (8/23/95) | 2,110

10% Exceedence 28,800
50% Exceedence 9,480

90% Exceedence 4,280
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Table 2-2

Comparison of Observed Grain Size and NYSDEC Benthic Mapping

BASF Corporation
Hudson River OU-2 Investigation
Rensselaer, New York

ENSR (2001) Sediment Samples NYSDEC Classification

Location | Gravel | Sand | Silt | Clay

HROY 1.2 92 | 446 | 45 Sandy Gravel

HRO2 28 58.5 | 23.5 | 151 Sandy Gravel

HR03 0.2 49.9 | 28.6 | 21.4 | Sandy Gravel/Gravelly Sand

HRO2G 6.9 83.5 | 6.1 35 Sandy Gravel

HRO5 1.2 434 | 347 | 20.7 Muddy Sand

HR06 0.4 32 | 401 | 27.6 Muddy Sand

HRO7 0.2 28.8 | 426 | 28.4 Sand/Muddy Sand

HR06G 0.1 69 | 22.9 B Muddy Sand

HRO4 14 23 | 46.8 | 28.8 Muddy Sand

HRO8 32.1 66.1 1.2 | 0.6 Gravely Sand

HR09 50.1 481 | 1.25 | 06 Muddy Sand

HRO9G 585 | 394 | 08 | 04 Muddy Sand
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Table 2-3
Summary of Metals of Interest Results for Hudson River Watershed Sediment Samples
BASF Corporation
Hudson River OU-2 Investigation
Rensselaer, New York
NYSDEC (2000) USGS (1998)
Surficial Core Surficial
Minimum | Maximum | Maximum Minimum Maximum
Analyte (mg/kg) | (mg/kg) | (mg/kg) (mg/kg) (mg/kg)
Cadmium 0.59 34.5 170 0.2 6.9
Chromium 29.8 55.8 175 40 160
Copper 33.6 171 171 9 410
Lead 27.8 890 1440 20 450
Mercury 0.15 0.87 35 0.03 14
Zinc 115 493 493 110, 980
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Table 2-4
Summary of 2001 Sediment Metals Data
BASF Corporation
Hudson River OU-2 Investigation
Rensselaer, New York
lz|8|8|S|8|8|5|8|3|3|2|8

Screening | ® | [ 2 0o i © =] © [ i =)

Values b = o I T he o i =z % b 4 b 4 I %
Analyte | (mg/ko) (a)
Cadmium
(mg/kg) 9 0.2 12 2.2 02) 29| 54 3.5 0.5 11 0.1 0.2 0.1
Chromium ; _
(mg/kg) 110 171170 | 140 | 15| 70| 110| 83| 26| 200| 74| 11| 65
Copper
(mg/kg) 110 28| 74| 8| 24| 70| 120 100 | 20| 150 | 12| 11| 19
Lead
(mg/kg) 110 18 | 190 | 160 23 |/220| 210| 220 | 30| 330 | 19| 55| 16
Mercury )
(mg/kg) 1.3 006 14| 16/009| 19| 22| 21|011| 26| 01005 -
Zinc _
(mg/kg) 270 63280 | 280 | 87| 190 | 250 | 250 | 110 | 830 | 51| 59| 47
TOC (%) - 048 | 3.0 078 | 1.31 | 336 (473|387 (169 | 4.86| 0.99 | 0.27 | 0.77

(a) NYSDEC Severe Effect Level screening values obtained from NYSDEC (1999)

Note: Samples exceeding NYSDEC Severe Effects Level are presented in bold font.
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Table 2-5
Summary of 2004 Sediment Metals Data
BASF Corporation

Hudson River OU-2 Investigation
Rensselaer, New York

. o @ T2 le| x| =292 F =
1) 0 0 0 0 ] H H H
Screening| @ | & | @ @& 6 | 8| 4 | 8 | B 18] 8 | 8
Value (a) 1 [r et o e @ 1 o 1 o o i o
Analyte | (mgfkg) T T I T T T T T == T I T
Cadmium
(mg/kg) 9 5.1 14 37 12 61 32 1U 4610920 | 18| 069U | 071U
Chromium
{mg/kg) 110 180 230 120 | 260 120 { 160 40 150 23 66 57U 66U
Copper
{malka) 110 110 150 120 | 230 80 { 100 57 78 37| 77 57U 85U
Lead ‘
{mg/kg) 110 190 300 130 | 290 97 | 120 48 150 99 | 160 57U 66U
Mercury
(my/kg) 1.3 0.78 1.4 18| 1.4 041 | 0.1 095 0.49]0.13U ] 0.35 | 0.096U | 0.099 U
Zinc
{mg/kg) 270 290 390 280 | 440 230 | 310 180 250 170 | 210 44 42
TOGC (%) 1.3 2.3 2 1.8 1.9 1.4 1.5 1.3 1.7 0.7 0.028 0.038
- - - - - B B B A
] 0 0 4] (7] 0 [ > o
Screening o o ] 4] 0 0 2 4
Value (a) 2o T & £ £ o i &
I T T x T T
Ana!yte (mgjﬂ) - wd
Cadmium
{mg/kg) 9 072U o7 ! 071U | 75 79| 41]082U 081U
Chromium
{mgrkg) 110 6.5 7.9 8.6 | 240 | 260 | 180 31 25
Copper
(mg/kgy 110 18] 7.5 15 | 170 160 | 130 47 63
Lead
{mgrkg} 110 6U 20 16 | 250 | 1,400 | 210 { 120 130
Mercury
{ma/kg) 1.3 01U 00970 | 0.0884 | 0.83 0.74 | 0.91 0.3 0.12
Zinc
{mg/kg) 270 53 49 73 | 500 520 | 360 | 230 350
TOC (%) 0.03 0.048 0.13 2.1 2 17 | - -

{a) NYSDEC Severe Effect Level screening values obtained frorn NYSDEC (1999)
U = Analyte not detected at reported detection limit.

Note: Samples exceeding NYSDEC Severe Effects Level are presented in bold font.
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Table 2-6
Minimum and Maximum Metals Concentration in the Near-Site River Reach
BASF Corporation
Hudson River QU-2 Investigation
Rensselaer, New York
Site Western
Screening | Vicinity | Downstream | Upstream | Shore
Value {a) Range Range Range Range
Analyte (mg/kg) | (mgikg) | (mg/kg) (mg/ka) | (mg/kg)
Cadmium 9 0.2-14 4.1-7.9 0.69-0.72 | 0.1-0.71
Chromium 110 15-260 180-260 5.7-6.5 6.5-11
Copper 110 24-230 130-170 B.7-6 7.5-18
Lead 110 18-330 210-1400 57-6 16-55
Mercury 1.3 0.06-2.6 | 0.74-0.93 0.096-0.1 | 0.05-0.1
Zinc 270 63-440 360-520 42.53 47-73

{a) NYSDEC Severe Effect Level screening values obtained from NYSDEC (1999)
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Table 2-7

Summary of 2004 Sediment VOC Data

BASF Corporation

Hudson River QU-2 Investigation

Rensselaer, New York

Acute
Benthic
Aquatic HR-55-1 | HR-85-2 | HR-$5-3 | HR-55-4 | HR-S8S-5 | HR-S5-6
Life Criteria
Analyte (ug/gOC) #9/g0C | pg/gOC | pa/igOC | wg/gOC | pa/gOC | wa/gOC
Sample TOC {g/kg): 13 23 20 18 19 14
1,2-Dichlorobenzene 120 47 ) 33J 19U 37 J 5,263 72U
1,3-Dichlorobenzene 120 77 U 43 U 1.9U 53U 434 79 U
1,4-Dichlorobenzene 120 77U 48 U 1.9U 53 U 3563 79U
Benzene 103 323 248 14 23 216 25
Chlorobenzene 34.6 1,077 1,174 95 428 4,789 1,143
Acute
Benthic | HR-8S- HR-SS- HR-SS-
Aquatic HR-S85-7 | HR-SS-8 | HR-55-9 10 11 12
Life Criteria
Analyte (ug/gOC) | pg/gOC | pg/gOC | 1g/gOC | wa/gOC | wg/gOC | wo/gOC
Sample TOC (g/kg): 15 13 17 7 0.29 U 0.36
1,2-Dichlorobenzene 120 06U 0.6U 6.5 47U 204 17U
1,3-Dichlorobenzene 120 0.6 U 06U 1.3J 4.7 U 20U 17U
1,4-Dichlorobenzene 120 0.6 U 06U 11 4.7 U 20U 17U
Benzene 103 0.6 U 0.6 U 12 214J 20U 17 U
Chlorobenzene 34.6 06U 06U 100 43 20U 17 U
Acute
Benthic HR-SS- HR-SS- HR-SS- HR-SS- HR-SS- HR-SS-
Aquatic 13 14 15 16 17 18
Life Criteria
Analyte (ug/gOC) 1#g/g0C | pa/gOC | po/gOC | pg/gOC | wg/gOC | wgigOC
Sample TOC (g/kg): 03U 0.48 1.3 21 20 17
1,2-Dichlorobenzene 120 20U 12 U 46U 21U 22U 06U
1,3-Dichlorobenzene 120 20U 12 U 4.6 U 21U 22U 0.6 U
1,4-Dichlorobenzene 120 20U 12 U 4.6 U 21U 22U 0.6 U
Benzene 103 20U 12 U 46U 21U 22U 0.6 U
Chlorobenzene 34.6 20U 12U 4.6 U 0.8J 0.7J 06U

{a) NYSDEC Benthic Aquatic Life Acute Toxicity Criteria obtained from NYSDEC (1999)

J = Estimated concentration.

U = Analyte not detected at reported detection limit.

Note: Samples exceeding Acute Benthic Aguatic Life Criteria are presented in bold font.
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Figure 2-1
Hudson River Flow at Poughkeepsie and Green Island
BASF Corporation
Hudson River OU-2 Investigation
Rensselaer, New York
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Figure 2-11
Correlation of Metals with Grain Size
BASF Corporation
Hudson River OU-2 Investigation
Rensselaer, New York
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3.0 FIELD SAMPLING SCOPE OF WORK

This section of the Work Plan describes the procedures that will be implemented for the field sampling
activities at the site. The field program includes the following activities:

*  Focused geophysical survey,
e  Sediment sampling and analysis;
s  Surface water sampling and analysis; and

»  Benthic macroinvertebrate reconnaissance level survey.

This section describes the field and laboratory investigations that will be conducted to meet project
objectives for the river characterization. The tasks described in these sections are supported by the
Quality Assurance Program Plan {QAPP), which is attached as Appendix B to this work plan. Al work
will be performed in strict conformance with OSHA standard 1910.120 as detailed in the Project Health
and Safety Plan (HASP; Appendix C). The HASP describes the level of personal protective equipment
(PPE) required for this field program. In general, field program personnel will be required to wear
OSHA Level D ensembles of PPE.

Prefiminary sediment sampling station locations to support the river characterization are depicted on
Figure 3-1 and 3-2; surface water and benthic community survey sampling locations are shown on
Figure 3-3. The actual sampling locations may be slightly modified based on site conditions
encountered in the field, the results of the focused geophysical survey, and based on the
recommendations of NYSDEC upon field program initiation,

341 Data Quality Objectives

The Data Quality Objectives (DQOs) for the river characterization were developed using the EPA’s
DQO process, a multi-step, iterative process that ensures that the type, quantity, and quality of
environmental data used in the decision making process are appropriate for its intended application.
Specific analytical chemistry DQOs are presented in the QAPP. Table 3-1 presents the general DQOs
for this evaluation, and Table 3-2 presents a summary of the rationale for the proposed sampling
program.

3.141 Sediment Sampling and Analysis Objectives

With regard to the sediment sampling effort, the proposed program was designed to: (1) acquire
sufficient data to evaluate the nature and extent of potentially site-related VOCs and metals in the
context of site-specific riverine geophysical and substrate characteristics; (2) acquire sufficient data to
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conduct a screening level ecological risk assessment in accordance with NYSDEC requirements; and
(3) evaluate the relationship between anthropogenic background concentrations of inorganic
constituents in an upstream reach of the river relative to the concentrations of these constituents in the
near-site (Adjacent) reach of the river, including consideration of sediment texture.

3.1.2 VOC Sediment Sampling Objectives

As described in Section 2, the available data suggest that the VOC concemns at this site are present in
the nearshore environment, in the vicinity of the bulkhead and in the vicinity of historic discharge
locations (e.g., sewer ouffalls). While transport of VOCs is possible beyond the nearshore
environment, the volume of water and sediment movement in the river suggests that such transport will
not affect sediment or water quality in the main stem of the river. Therefore, the primary objective
relative to the VOC sampling effort is to delineate the exient of the VOCs in this nearshore
environment through collection of the following analytical data, as depicted in Figure 3-1:

Surficial Sediment Sampling

A total of 33 surficial sediment samples (0 to 6 inches) will be collected for evaluation of VOCs at the
site. The surficial sampling effort for VOCs includes the following numbers of samples (additional
rationale is included in Table 3-2).

e 27 surficial sediment samples will be collected from three palmate transects centered on the
three outfall locations (3 outfalls, 3 transects, 3 samples per transect = 27 samples). The
sampling locations within each transect have been placed within 25 linear feet of the
bulkhead, 75 linear feet of the bulkhead, and 150 linear feet of the bulkhead, with a slight
southerly angle to account for the predominance of downstream flow;

» 4 surficial sediment samples will be collected from locations along the bulkhead in between
the outfalls; and

» 2 surficial sediment samples will be collected from locations upstream (both samples will be
collected in Muddy Sand substrate to approximate nearshore conditions)

Sub-Suricial Sediment Sampling

A fotal of 18 sub-surficial samples will be collected for evaluation of VOCs in the sub-surface
sediments at this site.

e 18 sub-surface samples will be collected from nine cores located on the above-described
palmate transects centered on the three outfall locations (1 core per transect, 9 transects, 2
intervals per core);
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¢  Sub-surficial samples will be collected from approximately the 2 to 4 ft and 4 1o 6 ft
sampling horizon; and

» The core sampling locations will be co-located with nine of the 33 surficial sampling
locations

All surficial and sub-surficial sediment samples will be evaluated for VOCs, fotal organic carbon (TOC),
and grain size. Specific detail regarding analytical methodologies and analytical DQOs are contained
in the QAPP.

3.1.3 Inorganic Sediment Sampling 0bjective§

As described in Section 2, the inorganic constituents detected in the near-site and downstream
sediment in historic sampling efforts may be attributable to BASF or may, at least in part, be
aftributable to ambient anthropogenic background conditions. With regard to these metals, evaluating
the nature, exient, potential risks associated with exposure io the sediments, and relationship to
upstream conditions requires a detailed understanding of the grain size distribution, bathymetry,
depositional characteristics, and other geophysical properties of the river. Based on the NYSDEC
(2003) and ENSR (2001) geophysical surveys, four major environmental substrates (e.g., benthic
habitat types) have been identified in the immediate vicinity of the BASF Site:

e  Sandy Gravel;
e  Gravelly Sand;
e  Sand; and

e  Muddy Sand.

A fifth substrate (sandy mud) is aiso found within the general area of the BASF facility, but is generally
limited to the downstream navigational turning basins. The proposed sediment sampling program
considers these subsirates as they relate to the overall sampling objective of obtaining sufficient data
for conducting a statistical analysis of upstream versus near-site conditions. Namely, within each of
these four major substrate types, implementation of the proposed sampling program will result in
collection of sulfficient surficial sediment samples for evaluating the statistical relationships between
and among upstream and adjacent reaches of the river within each of the major substrate types.
Likewise, with regard to the screening level ecological risk assessment, the reconnaissance level
macroinvertebrate sampling program has been designed to provide broad spatial coverage (including
reference conditions upstream of the site), as well as to obtain samples from each of the major
substrate types. '
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Collection of the following analytical data, as depicted in Figure 3-2, will permit BASF to achieve project
objectives relative to the substrate types, bathymetry, and statistical needs:

Surficial Sediment Sampling

A total of 96 surficial sediment samples (0 to 6 inches) will be collected for evaluation of inorganic
constituents at the site. As depicted in Figures 3-1 and 3-2, whenever possible sampling locations for
the VOC analysis and inorganic analysis are co-located.

e 27 surficial sediment samples will be collected from three paimate transects centered on the
three outfall locations (3 outfalls, 3 transects, 3 samples per transect = 27 samples). The
sampling locations within each transect have been placed within 25 linear feet of the
bulkhead, 75 linear feet of the bulkhead, and 150 linear feet of the bulkhead, with a slight
southerly angle to account for downstream flow;

¢ 4 surficial sediment samples will be collected from locations along the bulkhead in between
the outialis;

e 4 surficial sediment samples will be collected from locations in muddy sand on the far
(western) side of river;

e 15 samples will be collected in sand immediately downstream of site, surrounding HR-SS-
17, and providing spatial coverage of sand wedge;

e ©& samples will be collected in gravelly sand in immediate vicinity and immediately
downstream of site;

» 10 samples will be collected in sandy gravel in immediate vicinity and immediately
downstream of site; and

¢ 30 Upstream samples: 10 samples each in 2 matrices {(muddy sand and sand); 5 samples
each in two matrices (sandy gravel, gravelly sand).
Sub-Sutficial Sediment Sampling
A total of 24 sub-surficial samples will be collected for evaluation of inorganic constituents in the sub-
surface sediments at this site.
= 18 sub-surface samples will be collected from nine cores located on the palmate transects

centered on the three outfall locations (1 core per transect, 9 transects, 2 intervals per core);

» 3 additional cores (1 per substrate type) will be collected in the adjacent reach of river; 2
samples per core;
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s  Sub-surficial samples will be collected from approximately the 2 to 4 it and 4 to 6 ft
sampling horizon; and

*  The core sampiing locations will be co-located with 12 of the 96 surficial sampling locations.

All inorganic samples will be evaluated for selected metais and grain size. A sub-set of approximately
50 percent of the samples will be analyzed for TOC, SEM, and AVS. Specific deiail regarding
analytical methodologies and analytical DQOs are contained in the QAPP.

3.2 Mobilization/Demohbilization

Mobilization for the field effort will include a kick-off meeting for the field team, subcontracting all
required laboratories, purchasing/renting field equipment, coordinating receipt of sample bottles from
ihe laboratory and volume requirements, obtaining site security passes for the field team (if
required), location of all sampling stations with Global Positioning Systemn (GPS), and coordinating
with NYSDEC and BASF personnel during the field investigation. Field data sheets will be prepared
during project mobilization; selected sampie data sheets are inciuded in the QAPP. Prior to the
mobilization/demobilization, a field reconnaissance trip may be held with NYSDEC tfo select
sampling locations.

Equipment requirements will be finaiized by the Field Team Leader (FTL) following the acceptance of
the work plan. The FTL will review the scope of work and assemble equipment (e.g., vehicles,
sampling, personal protection, and decontamination equipment) to implement and complete the field
investigations.

This list will be reviewed by the project team and by the ENSR Project Manager. The FTL will be
responsible for packaging and loading of equipment, and ensuring that all equipment is operable and
calibrated.

The FTL will be responsible for tracking equipment used in the field. it is anticipated that the following
services will be subconiracted: boat operator; analytical laboratory services; and benthic community
taxonomy and enumeration. Following the procurement of these services, the FTL will be responsible
for coordinating these activities. The Project Chemist/Laboratory Coordinator will be responsible for
coordinating the analytical services, as well as, the acquisition and delivery of sample bottles to the
site.

During mobilization, the FTL will review the roles and responsibilities of each member, and review the
requirements of the various field activities. Upon mobilization, an on-site meeting will be conducted to
review health and safety requirements. The Site Safety Officer (SSO) will be responsible for reviewing
the HASP with the field team members and subcontractors.
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3.3 Field Team Responsibilities

The FTL will have overall responsibility and authority for the various field activities. The FTL will be
responsible for coordinating and managing the field sampling team and subcontractors. The FTL will
report directly to the Project Manager.

A field tfeam consisting of at least iwo people will be used during the field activities. The team will
coordinate directly with the FTL and Project Manager.

The SSO will be responsible for training and monitoring site conditions. The SSO will report directly to
the Project Manager and work ciosely with the FTL.

A Quality Assurance/Quality Control {(QA/QC) Officer will be responsible for ensuring that ali field work
performed by ENSR or their subcontractors is being conducted in accordance with this FSP. The
QA/QC Officer will be responsible for conducting on-site and laboratory audit(s) and reporting of
deficiencies. The QA/QC Officer will report directly to the Project Manager.

34 Focused Geophysical Survey

in order to obtain a higher resolution data set which would permit the final design of a sediment
sampling and analysis program, a two-day hydrographic survey(s) using a survey grade side scan
sonar system (e.g. Edgetech 272-TD) and a CW low-frequency sub-bottom profiling system (e.g.,
SyQwest 10-kHz Stratabox) is proposed. Given the likely goals of such a survey and the relatively
short river reach of interest, 25-m to 50-m range side scan sonar and a 100-kHz signal will provide
adequate resolution for meeting project objectives. Survey lines will be spaced to allow 100-percent
overlap. Sub-bottom sonar data will be collected simultaneously with the side scan sonar survey.
Gains for both sonar systems will be properly adjusted during acquisition, and data processing shall
include TVG and BAC corrections. Side scan mosaics will be produced using the finest resolution
possible, allowing accurate identification of substrate composition. Substrate composition will be
verified using a small benthic grab. All data will be gecreferenced to the same grid and datum as other
site plans, allowing incorporation into the site GIS project.

Once the focused geophysical survey is complete, the final sampling locations will be selected and
geo-positioned. It is anticipated that preliminary mapping can be conducted as part of the two-day
geophysical field effort, and that selection of final sampling stations will occur without any temporal
delay. It is recognized that the preliminary locations depicted in Figure 3-1 may be slightly modified
based on the resulis of the focused geophysical survey.
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3.5 Sediment Sampling

Sediment sampling will be conducted in order to obtain a more comprehensive analytical chemistry
data set for the Hudson River adjacent to the site, as well as o evaluate the spatial variability in the
system. Additional sediment data will be collected to further delineate the chemical stressor
distribution in the sediment in the vicinity of the site and will include collection of sediment from
upstream and downstream sampling locations. Sediment data will be used to support future risk
assessment activities and to further refine the conceptual site model.

Based on historic site activities, the sampling efforts within the river will focus on delineating the extent
of site-related metals and VOCs as they relate to grain size and depositional environments (see
Table 3-2 for sampling rationale). Both surficial and sub-surficial samples will be collected to assess
the vertical delineation of potential constituents. In addition, simultaneously extracted metals (SEM)
and acid volatile sulfides (AVS) analyses will be collected to evaluate the potential bicavailability of
selected divalent metais within the metals delineation area. SEM and AVS data will be collected from
approximately 25% of the sediment sampling locations. '

As described in the USEPA’s (2001) Method for Collection, Starage, and Manipulation of Sediments
for Chemical and Toxicological Analysis: Technical Manual, the sampling station locations were
selected following a “Targeted Sampling Design” where prior knowledge of site-related factors are
incorporated into the process of selected station locations. The targeting sampling design was selected
to minimize sampling error atiributable to selecting sampling stations that may not represent the
defined area of interest. Sampling station locations were targeted fo represent “worst case” conditions
by selecting sampling locations in depositional areas.

Sediment sampling within the Hudson River will be conducted in order to identify the presence and
extent of potential site related constituents. Proposed locations of the sediment sampling stations are
presented in Table 3-2, Figures 3-1 and 3-2. As indicated in these figures, sampling to delineate VOC
contamination will be focused on the near-shore study area near the three historic BASF outfalls.
Sampling for metals will include the near-shore study area as well as additional samples coliected from
the upstream and adjacent reaches. As described below, both surficial and sub-surficial sediment
samples will be collected to evaluate both the horizontal and the vertical distribution of contaminants.

3.5.4 Surficial Sediment Sampling Procedures

Discrete surficial sediment samples will be collected using a petit ponar dredge, pole-mounted Ekman
grab sampler, vibracore barrel, a gravity-corer, or stainless steel spoon or equivalent depending upon
specific sampling-station characteristics in accordance with Section 3.2 of the USEPA’s (2001) Method
for Collection, Storage, and Manipulation of Sediments for Chemical and Toxicological Analysis:
Technical Manual.
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Surficial sediment will be collected from the upper 0 to 15 cm horizon. Generally, this is the sediment
horizon of interest as it contains the most recently deposited sediments and the most epifaunal and
infaunal organisms are found within this horizon (USEPA, 2001).

The top O to 4 cm horizon will be collected and placed in the appropriate sample container for SEM
and AVS analyses prior to the homogenization of the remaining sample. Only the top 0 to 4 cm of
sediment will be collected for analysis of SEM and AVS because the AVS concentration increases
dramatically below the top few centimeters, whereas sampling at greater depths may fail to indicate the
toxicity of the top few centimeters (van der Berg et. al 1998).

3.5.2 Sub-Surficial Sediment Sampling Procedures

Sub-surficial sediment samples will also be collected from a sub-set of the surficial sediment sampling
locations in order to characterize the vertical distribution of contaminants and the potential for
groundwater discharge to the sediments. Sub-surface samples will be collected using a vibracore
sampling device and will target cores from the 2 to 4 foot and 4 to 6 foot horizon at each station.
These depth horizons are well below the bioactive zone, but were selected to provide data on the
vertical distribution of VOCs and metals.

3.5.3 General Sediment Sampling Procedures

The appropriate sediment horizon (surficial or sub-surficial) will be removed from the appropriate
sampling device using a stainless steel spoon/scoop and placed in a decontaminated 1-gallon
stainless steel or pyrex glass mixing bowl. Each sample will be visually examined for physical
characteristics such as composition, layeting, odor, and discoloration. Samples for VOC, SEM, and
AVS analyses will be collected prior to sediment homogenization. The remaining sample wili be
homogenized in the mixing bow! and placed in appropriate sample containers. Sediment sampling
equipment such as bowls, spoons, augers, and dredges will be decontaminated prior to and following
sample collection as described below.

The sample containers will be pre-labeled by the sampling task manager at the beginning of each day
using the label code described in the QAPP. Field notebooks and sample collection forms will be used
to record pertinent data while sampling. The time of sampling will be recorded on each pre-labeled
bottie. All samples will be stored on ice (at 4°C), packed in coolers, and shipped under chain of
custody for laboratory analysis as described in the QAPP. All laboratories used for sediment analyses
are listed in the QAPP.

Water quality field measurements will be collected at each sediment station witha YSI 600 XL or
equivalent. Water quality measurements will be collected from the surface and near-bottom prior to the
collection of sediment. Water quality parameters to be measured in the field include temperature,
specific conductivity, dissolved oxygen, and pH. Field parameters will be measured by submerging the
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instrument probe in the surface water and recording the measurements after stabilization. Visual
observations including color and turbidity will also be recorded in the field logbook. The field
instrument will be pre- and post calibrated for quality assurance purposes.

The collection of sample duplicates will be consistent with the procedures outlined above for sediment
analysis. Sample depth will be recorded for each sampling location along with sample station
positioning using global positioning system (GPS). Tier Il data validation will be performed as specified
in the QAPP.

3.54 Sediment Dewatering

The majority of sediment samples collected under this field effort are expected to contain less than
30% solids. Moisture content of this magnitude has a subsiantial impact on analytical sensitivity,
causing significant increases in laboratory practical quantitation limits (PQLs). The severity of the
impact can be lessened by increasing sample aliquot size and/or dewatering the samples prior to
analysis. A combination of these procedures will be used to optimize sensitivity while maintaining the
integrity of the environmenial sampie.

e  Sample aliquots used for chemical tests {(except VOCs) will be homogenized in the field,
allowed to settle, and standing water will be decanted to the extent possibie. The remaining
sediment will be placed into appropriate sampling containers and shipped to the
laboratories.

»  Apalytical laboratories will be requested to decant any standing water from the sample jars
prior to analysis.

*  Analytical laboratories may analyze percent moisture of samples prior to analysis. Samples
containing less than 30% solids may require additional dewatering using filter paper or
decanting. :

3.5.5 Decontamination

Sampling equipment (e.g., petit ponar, stainless spoons, stainless bowls, etc.) will be decontaminated
prior to sampling and between samples. Cleaning of equipment is performed to prevent cross-
contamination between samples and to mainiain a clean working environment for all personnel.
Decontamination will generally consist of a station river water rinse to remove gross contamination (if
needed), followed by a non-phosphate detergent (e.g., Alconox) water rinse, a rinse with deionized
water, and followed by another a river station water rinse. If equipment is to be stored or transported, it
should be wrapped in aluminum foil after air-drying. Water generated during decontamination of
sampling equipment will be returned downstream of sampling stations.

Personnel decontamination is discussed in the HASP.
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3.6 Surface Water Sampling

Surface water will be collected from the Hudson River in order to identify the presence and extent of
potential contaminants. Proposed locations of the surface water sampling stations are presented in
Figure 3-3. Seven surface water sampling locations will be co-located with a sub-set of the sediment
sampling locations. ‘Surface water data will be used to support the risk assessment activities and to
further refine the conceptual site model.

3.6.1 Surface Water Sampling Procedures

Surface water samples will be collected at approximately mid-depth at each sampling location.
Samples will be obtained using a teflon-lined alpha bottle or similar apparatus. Samples for dissolved
inorganics analyses will be filtered prior to sample preservation. At each of the sampling locations,
water depth, dissolved oxygen (DO), temperature, conductivity, and pH will be measured and
recorded. Surface water samples will be collected prior to sediment sampling at a location.

The sample containers will be pre-labeled by the sampling task manager at the beginning of each day
using the label code described in the QAPP. Field notebooks and sample collection forms will be
used to record pertinent data while sampling. The time of sampling will be recorded on each pre-
labeled bottle. All samples will be stored on ice (at 4°C), packed in coolers, and shipped under chain
of custody for the laboratory analyses described in the QAPP. Tier Il data validation will be performed
as specified in the QAPP.

3.7 Magcroinvertebrate Community Survey

To provide a direct assessment of the integrity of the benthic community, a reconnaissance level
macroinvertebrate community survey is proposed. Benthic macroinvertebrate sampling stations will be
co-located with a sub-set of the sediment analytical chemistry sampling stations, thereby allowing for
detailed evaluation of the co-occurring data in the ecological risk assessment. The results of the
macroinvertebrate community survey program will provide a direct measure of the sustainability of the
site-specific benthic invertebrate community in support of the ecological risk assessment. Objectives
of this task include:

e Determining the abundance of macroinvertebrate infauna at selected Adjacent,
Upstream,and Downstream sampling stations;

e  Assessing the level of taxonomic diversity and evenness at selected Adjacent, Upstream
and Downstream sampling locations;

e Evaluating the macroinvertebrate community structure Adjacent, Upstream and
Downstream from the site.
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e Biological impairment may be indicated by the absence of pollution-sensitive
macroinvertebrate taxa, excess dominance by one taxon, low overall taxa richness, or
reduced community composition relative to reference conditions.

3.7.1 Macroinvertebrate Community Survey Station Locations

Macroinvertebrate community survey stations will be co-located with a sub-set of the analytical
sediment chemistry stations in an attempt to relate the results of the benthic community survey with
measured concentrations of target chemicals. Preliminary station locations are depicted on Figure 3-3.

Sampling locations were preliminarily selected to spatially represent the study area of interest, while
limiting stations to similar habitat type (e.g., cover, grain size) to reduce the variability associated with
external environmental factors. Sampling locations may be refined based on substrate type and other
local medifications (e.g., obstructions) which may affect the availability of suitable habitat. An effort wili
be made to select homogenous sampling stations with regard to habitat conditions. Sampling
locations will be finalized following the planned agency site reconnaissance.

3.7.2 Field Macroinvertebrate Sampling Procedures

The macroinvertebrate sampling technique is designed after a modified version of the USEPA (1999)
Rapid Bioassessment Protocols (RBP) and will incorporate sampling method aspects from the USEPA
(2000) Estuarine and Coastal Marine Waters: Bioassessment and Biocriteria Technical Guidance. The
depth of the Hudson River limits the selection of gear type to conduct a macroinvertebrate survey to
grab samplers. Thersfore, a Ted Young grab, petite Ponar or equivalent will be used fo collect the
benthic invertebrate samples from each location. This method will permit sampling of deep habitats
that preclude the use of shallow water sampling techniques such as Kick nets or Dip nets. Prior to
sampling, a physical/chemical field data sheet will be completed to document supplementary
information including water quality, depth, etc. A field sketch of the sampling reach will be drawn to
document major habitats, riparian habitat, and other instream attributes and weather conditions will be
documented. Sampling will begin at downstream stations and continue to upstream stations.

Sampling techniques to collect the benthic macroinvertebrate will be consistent with the technique
used to collect sediment. Once the sample is collected, the top of the grab sampler will be opened to
determine whether the sample collected is acceptable for analysis. in accordance with USEPA (2000)
guidance, an acceptable grab is one having relatively level, intact sediment over the entire area of the
grab, and a sediment depth at the center of at least 7 centimeters. Samples deemed unacceptable
may result form inadequate penetration, angle of closure, completeness of closure of the jaws, and
potential loss of sample material during retrieval. :

Duplicate samples will be collected at each sampling location. Samples will emptied into a collection
bucket and any sediment remaining in the grab will be washed directly into the bucket. The bucket will
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be transferred to a sample-processing table where be sieved through a 500 micron sieve bucket to
remove fine material. Large debris (e.g., rocks) will be removed from the sample; however, no attempt
will be made to remove small debris. All matter retained on the sieve will be transferred o labeled
storage bottles and preserved in 95 percent ethanol to cover the sample. Sample botiles will be
labeled with the site name, the station number, a unique sample identification number, date and time of
coliection, depth of collection, preservative use, and name of collectors. Detailed field notes will be kept
to document the macroinvertebrate community survey.

The preserved samples will be sent fo the contract laboratory under chain-of-custody for identification
and enumeration.

38 Field Operations/Documentation

This section discusses field custody and documentation procedures. Laboratory and project file
custody is discussed in the QAPP.

3.81 Field Log Book and/or Sample Field Sheets

The FTL will be responsible for maintaining a detailed log of field activities within a bound field
notebook. The field notebook will contain a chronological description of sample collection activities.
The notebook will include information such as names and fimes for which all project-related personnel
{consuitant, subcontractors, client) who are on-site, health and safety information, work-area
assignments and goals, generai notation of time and weather conditions, description of work-related
problems and their solutions, any specific scope of work deviations, among other information. Each
page of this notebook will identify the project name and the date and location of each activity described
on a specific page. Individual notebook pages will be numbered sequentially and signed by the
individual making the entry.

Other field records such as sampiing logs will be organized in a loose-leaf notebook for each field
investigation. The notebook will be assembled prior to each field investigation including the
appropriate logs, as presented below. The notebook will include loose-leaf plastic pockets for
collection of documents generated in the field (e.g., shipping records). For convenience in the field (as
well as neatness), clipboards may be used on.a daily basis during completion of specific field activities.
At the end of each day, all completed field records will be returned to the loose-leaf notebook. The
notebook will be kept by the FTL in an accessible location for use as a reference by project personnel
as needed. At the completion of each field investigation, the notebooks will be returned to the office,
and the logs separated and filed into the appropriate project files. Logs which are relevant to several
different tasks (or units), such as calibration logs or photographic logs; will be copied and filed in each
of the relevant project files.
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Field records will be recorded in black waterproof ink, or in pencil if weather prevents use of ink. Logs
will include entries in every blank, with appropriate use of the abbreviations NA (not available) and NR
(not recorded). Field record corrections will include a single line crossing out the incorrect data, such
that the incorrect data remains legible, and initialed by the field staff member,

Field measurements will be made by geologists, engineers, or other scientists and technicians. Field
measurements will be recorded to the level of precision indicated in the QAPP and the relevant SOP.
The appropriate logs for this project will be employed, including site-specific media sampling logs.

3.8.2 Photographic Records

Photographs from the site investigations and from site visits will be included in the reporting process.
Photographs will be numbered and documented sequentially. The numbering system will include date
and jocation for each photograph taken.

3.8.3 Sample Documentation
3.8.3.1 Samplie Numbering System

Each field sample will be assigned a unigue six-digit sample identifier as discussed in the QAPP. This
identifier will be used throughout collection, analysis, and reporting activities. The sample identifier will
be clearly shown on the chain-of-custody form and sample container labels and tags. The sample
identifier will be cross-referenced to the field identification of the sample point in both field notebooks
and the project database management system.

3.8.3.2 Sample Labels

Immediately upon collection, each sample will be labeled with a pre-printed adhesive label, which
includes test to be performed, preservation conditions and a unique identifier. Field personnel will mark
the date and time of collection and sampler’s initials once the label is affixed to the sampling container
with a permanent marker.

3.8.33 Chain-of-Custody Records

Samples will be accompanied by a properly completed chain-of-custody form. When transferring the
possession of samples, the individuals relinquishing and receiving will sign, date, and note the time on
the record. This record documents the transfer of custody of samples from the sampler, to another
person, to a mobile laboratory, to the permanent laboratory, or toffrom a secure stdrage location. An
example chain-of-custody form is included as Figure 3-4.
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Minimum information recorded on the chain-of-custody record in addition to the signatures and dates
of all custodians will include:

e  Client/project name,

e Project location,

¢  Project number,

* Field logbook number,

e  Chain-of-custody tape numbers,

»  The person to whom resulis should be reported,

»  Field sampling number/identification,

«  Sampling date and time,

e  Type of sample {(grab or composite),

» ldentification of sampie collector and his/her affiliation,

e  Sample container number, size, and material,

e  Sample description (matrix),

e  Sample preservative,

e The performance of field filtration, and

=  Analyses to be performed.
The field sampler will be personally responsible for the care and custody of the samples until the

samples are transferred or dispatched properly. As few people as possible should handle the
samples.

Each sample container wili have a pre-affixed label. This label will be completed in the field with a
unique sample identifier, the site name, sample collection date and time, analysis requested, and
preservative and will be signed by the sampler. The FTL will review field activities to determine
whether proper custody procedures were followed during the field work and will decide if additional
samples are required.

3.84 Sample Packaging and Shipping Requirements

Samples will be packaged properly for shipment and dispatched to the laboratories for analysis with a
separate signed custody record enclosed in each sample cooler. Shipping containers will be locked or
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secured with strapping tape and sealed with custody seals. The preferred procedure is o attach a
custody seal to the front right and back left of the cooler. The cooler will be taped closed with
fiberglass tape covering the chain-of-custody seals.

Samples will be shipped daily from the field to the laboratory using an overnight courier or onsite
pickup by the laboratory. Ali shipments will be accompanied by the chain-of-custody record identifying
the contents. The back copy will be detached and kept as part of the field records. The original record
and remaining copies will accompany the shipment.

Laboratory Custody Procedures are described in the QAPP.
3.8.5 investigation Derived Wastes

The purpose of this section is to ensure that the guidance specified in the April 1992 EPA Publication
9345.3-03F S titled Guide to Management of Investigation-Derived Wastes is followed when performing
investigative activities at the site. Methods for coliection and handling of Investigation-Derived Wastes
(IDW) will be consistent with this document.

Given the nature of the Hudson River field sampling effort (e.g., primarily sediment, surface water, and
potentially biota sampling), it is anticipated that only very limited waste materials wil be generated
during the field investigation. These materials include:

e  Decontamination fluid;
« Used PPE;
»  Used sampling equipment;

These wastes will be handled in the following manner:

¢  River water used for rinsing sampling equipment will be released back to the RBiver in the
immediate vicinity of its point of generation. Phosphate-free detergent wash water and
deionized rinsate water used for decontamination will be contained in 55-gallon drums or
bulk containers.

» Used PPE, such as sampling gloves, paper towels, or other materials will be bagged and
sealed prior to disposal as general refuse. If PPE becomes grossly contaminated, it will be
segregated from other PPE, labeled and staged as “contaminated material”. Contaminated
material will be drummed and staged in the IDW area designated by BASF personnel. The
field team will arrange for off-site disposal of drums by a licensed waste hauler at an
approved facility.
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¢  Used sampling equipment, which generaily has minor contamination, will be disposed of
with the PPE as general refuse. Contaminated disposable equipment will require
segregation from other equipment and proper disposal.

¢ The field team will be responsible for arranging the removal and proper disposal of all
accumulated waste materials following compietion of the field program. Disposal will be
arranged with licensed waste haulers at approved receiving facilities.

3.9 Analytical Program

Based on previous sediment sampling in the river and analytes of interest discharged by the BASF
facility, the focus of the analytical program is on metals and VOCs.

3.9.1 Sediment
As indicated in the QAPP, the sediment samples will be analyzed for the following parameters:

e  Target Compound List {TCL) Volatile Organics;
e  Target Analyte List (TAL) Metals;

e SEMand AVS;

e  Percent moisture;

e  Grain size; and

e TOC.

Not all samples will be analyzed for the full list of parameters. Table 3-2 presents a summary of the
proposed sampling program and the rationale for the sampling effort.

3.9.2 Surface Water
As indicated in the QAPP, all surface water samples will be analyzed for the following parameters:

¢  TCL Volatile Organics;

=  Dissolved and total recoverable TAL Metals;
=  Total Suspended Solids;

e TOC;and

s  Hardness.
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3.93 QA/QC

The QAPP summarizes sediment and surface water laboratory analytical methods. Frequency of
sediment and aqueous field QA/QC samples will be submitted for analysis as specified in the QAPP.
Additional samples will be collected to satisfy field duplicate requirements. Certain QA/QC samples
(e.g., MS/MSD and duplicates) are not required for grain size and TOC analyses.

3.94 Macroinveriebrate Data Analysis

All preserved samples will be sent under chain-of-custody to a taxonomic laboratory for sample
processing and identification. The duplicate samples from each sampling station will be analyzed in
accordance with the USEPA guidance (1999).

All organisms will be identified to the lowest practical taxon (e.g., genus or species) by a qualified
macroinvertebrate taxonomist, as described in USEPA (1999). If the preponderance of samples are
found io contain gross quantities of invertebrate organisms, then each sample analyzed will be
separated into 100-organism sub-samples and will be sorted and preserved separately from the
remaining sample. Sorting techniques are described in detail in USEPA (1999) and include thoroughly
rinsing the sample in a No. 35 mesh (500-micron) screen to remove preservative and fine sediment
and spreading the washed sample evenly in a gridded pan with a light colored bottom. Grids will be
randomly selected and all organisms within these grids will be collected until a 100-organism sub-
sample is obtained.

Samples will be labeled and voucher specimens of all taxa will be archived in denatured 70 percent
ethanol for a minimum of three years. The numbers of each iaxon will be recorded on an RBP
Laboratory Bench Sheet. Quality control for taxonomy will be conducted as outlined by USEPA
(1999).

The data analysis of the biological sampies will integrate several community, population, and functional
parameters into a qualitative evaluation of biological integrity. Metrics to be evaluated include richness
measures, diversity indices, percent similarity measures, and trophic measures. The exact metrics to
be used at the site will be dependent upon the data generated through the field sampling program.
Examples of the metrics that may be used in addition to those mentioned above are listed in the RBP
Manual (USEPA 1999) and in the USEPA (2000) Estuarine and Coastal Marine Waters:
Bioassessment and Biocriteria Technical Guidance. Metrics that have relevancy to the assemblage of
organisms found in the Hudson River watershed will initially be considered for use in the
macroinveriebrate data analysis. After the initial screening of candidate metrics, key metrics will be
selected for further evaluation. Ideally, the site-specific data will permit selection of core metrics which
represent diverse measurements of community structure, composition, trophic status, and pollution-
sensitivity. Metrics will be eliminated from consideration in the Hudson River data analysis if there are
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too many zero values to calculate the metric at a large proportion of sampling locations, or if the metric
is so variable that it will not serve to help discriminate among sampling stations.

As described in USEPA (1999), an attempt will be made to determine the association and/or linkages
between biological, habitat condition, and physicochemical metrics. As appropriate, metric values will
be plotted against analytical chemical data, and an inferential statistical evaluation (e.g., muitivariate
ordination) of the raw data may be conducted to elucidate relationships between mettics and the raw
data from the various sampling stations. The application of inferential statistics will be used to
determine if significant differences exist between Upstream, Adjacent and Downstream sampling
stations and try o measure the relative importance of environmental variables and chemical
concentrations influence on the observed patiems.
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Table 3-1

Data Quality Objectives
BASF Corporation

Hudson River OU-2 Investigation

Rensselaer, New York

DQO Step

Site-Specific Information

Step 1: State the Problems

Based on previous limited sediment sampling, metals and VOCs were
detected at elevated levels in the Hudson River in the vicinity of the
BASF facility. = Additional sediment and surface water sampling is

. necessary to evaluate the horizontal and vertical extent of metals and

VOCs in the river adjacent to the site, to evaluate the relationship of
these constituents to factors such as grain size and bathymetry, and to
evaluate the potential for risk to human health and the environment.

Step 2: Identify the Decisions

1) Has the extent of sediment contamination been adequately
delineated vertically and horizontally?

2) Can relationships be established beiween sediment constituent
burden and factors such as grain size, sample depth, depositional
patterns, etc.

3) Are the target chemical concentrations in surface sediments
adjacent to the site greater than upstreamfrom the site?

4) Are the target chemical concentrations in sub-surface sediments
adjacent to the site greater than upstream from the site?

5) Are the target chemical concentrations in surface water adjacent to
the site greater than upstream from the site?

6) Are detected concentrations in surface water or sediment present at
levels that indicate the|potential for risk to human health or the
environment?

Step 3: Identify Inputs to the Decision

The key inputs for making the required decisions are briefly summarized
as follows:

VOCs -

Surface water and sediment (surface and sub-surface) samples will be
collected from the near-shore study area and submitted for laboratory
analysis of VOCs.

Inorganics -

Surface water and sediment (surface and sub-surface) samples will be
collected from the near-shore study area, upstream reach and
downstream reach and submitted for laboratory analysis of inorganics,
grain size and TOC. Approximately 25% of the sediment samples will
also be analyzed for SEM/AVS.
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DQO Step

Site-Specific Information

Step 4: Define the Study Boundaries

The BASF site is located on Riverside Avenue in Rensselaer, NY. The
study area within the Hudson River has been defined as the portion of
the river within 1500 feet upstream and downstream of the facility
boundary. Although this extent of the river is likely to include background
areas (i.e., upstream) not impacted by the site, in order to achieve similar
upstream conditions regarding sediment composition and deposition, a
reach of the river approximately 2 miles upstream has been selected as
the background or reference condition reach.

Step 5: Develop a Decision Rule

1} A benchmark comparison will be conducted to determine whether
the sediment and surface water concentrations of VOCs and
inorganics adjacent to the site are above human health and
ecological benchmarks, indicating the potential for risk.

a. If the benchmark comparison indicates that adjacent concentrations
are below human health and/or ecological benchmarks, then
this suggests no unacceptable risk attributable to the site.

b. If the benchmark comparison indicates that adjacent concentrations
are below human health and/or ecological benchmarks, then
additional investigation may be necessary.

if the constifuent concentrations are less than the sediment guality
benchmarks, then those constituents are not expected to contribute to
total site risk. If the constituent concentrations are greater than the
sediment guality benchmarks, then further evaluation may be required.

2) A statistical evaluation will be conducted o determine whether the
sediment and surface water concentrations of inorganics adjacent to
the site are consistent with upstream conditions. This evaluation will
consider modifying factors such as grain size, TOC, and riverine
geophysical characteristics.

a. If the stafistical evaluation indicates that adjacent concentrations
are less than or consistent with upstream coneentrations, then
this suggests no unacceptable risk attributable to the site.

b. If the statistical evaluation indicates that adjacent concentrations
are greater than upstream concentrations, then additional
investigation may be necessary.

3) Total concentrations of metals in sediment may overstate the risk to

ecological receptors. An assessment of constituent bioavaitability
using SEM and AVS is necessary to refine the risk assessment.

a. If the SEM/AVS ratio is less than one, it is unlikely that the metals
are bicavailable; therefore, further study is not warranted.

b. An SEM/AVS ratio greater than one indicates a possibility of
bioavailabilty to ecological receplors; therefore, further
investigation may be warranted.
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DQO Step

Site-Specific Information

Step 6: Specify Tolerable Limits of
Decision Esrors

The data quality indicators for screening and definitive data are defined
in terms of the precision, accuracy, representativeness, completeness,
and comparabiiity {PARCC) parameters. The assessment of the data
quality indicators is necessary to determine data usability and invoives
the evaluation of the PARCC parameters: precision, accuracy,
representativeness, completeness, and comparability. To ensure the
quality and integrity of the project data, the precision and accuracy of the
analysis, the representativeness of the results the completeness of the
data, and the cornparability of the data to existing data will be evaluated.
Data that meet the DQOs and fulfill project goals will be deemed
acceptable. Data that do not meet objectives and goals will be reviewed
on a case-by-case basis to ascertain its usefulness. To limit errors made
based upon analytical data, the reporting limits {practical quantitation
limits) for target analytes have been established at a level at least three
times less than the action limit whenaver technically feasible. In general,
statistical analysis will not be used to determine decision error tolerance
limits. Generally each sample wilt be used to make a decision.

Step 7: Optimize the Design

The variability of data will have an eiffect on the sampling design. If
necessary, the sample frequency and the analytical procedures may
undergo changes to oplimize the design. The design options, such as
sample collection design, sample size and analytical procedures will be
evaluated based on cost and ability to meet the DQOs.
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Table 3-2
Sediment Sampling Program Rationale
BASF Corporation

Hudson River OU-2 investigation

Rensselaer, New York

Number of Samples in Each Surficial Substrate Type

Number of Analyses

Number of
Samples

Location Description

Sand

Sandy gravel

Gravelly sand

Muddy sand

Metals

VOCs

SEM/AVS (b)

TOC (b)

Grain size

Rationale

Volatile Organic Constituents

Surficial Sediment Sampling (0 to 6 in sampling horizon)

27

Adjacent OU-2 Near-Shore (Production Sewers)

27

27

27

Twenty-seven samples are located in immediate association with each of the three former outfalls. Within each outfall area, three transects
containing three samplingl locations have been established. These samples will help to: (1) delineate the horizontal extent of the VOCs in the
nearshore environment potentially associated with historic discharge from the sewers; (2) represent the major substrates identified within the study
reach; and (3) provide information on grain size distribution, bathymetry, depositional characteristics, and other geophysical properties of the
nearshore environment

Adjacent OU-2 Near-Shore (Bulkhead)

Four sampling locations have been selected along the BASF bulkhead. These samples will help to: (1) delineate the horizontal extent of the VOCs in
the nearshore environment potentially associated with leakage through the bulkhead or deposition from historic sewer discharges; (2) represent the
muddy sand substrate that dominates the nearshore environment; (3) provide information on grain size distribution, bathymetry, depositional
characteristics, and other geophysical properties of the nearshore environment as they relate to constituent concentrations.

Upstream (Reference Conditions)

Two upstream sampling locations have been selected to represent upstream conditions unimpacted by the site. These stations will: (1) provide an
indication of upstream, anthropogenic levels of VOCs associated with a large river in an urbanized environment; represent the muddy sand substrate
and allow for comparison with samples collected from the nearshore environment; (3) provide information on grain size distribution, bathymetry,
depositional characteristics, and other geophysical properties of the upstream environment

Sub-Surficial Sediment Sampling (2 to 4 ft and 4 to 6 ft sampling

horizons)

18

Adjacent OU-2 Near-Shore (Production Sewers)

Within each of the nine transects associated with the former outfalls, a sediment boring is proposed. Two sampling intervals will be collected from
each of the nine borings to represent sub-surface sediment (i.e., 18 samples to be collected from 9 borings). These borings will help to: (1) delineate
the vertical extent of the VOCs in the nearshore environment potentially associated with historic discharge from the sewers; (2) represent the major
substrates identified within the nearshore environment; and (3) provide information on grain size distribution, bathymelry, depositional
characteristics, and ather geophysical properties of samples at depth in the nearshore environment




Table 3-2
Sediment Sampling Program Rationale
BASF Corporation
Hudson River OU-2 Investigation
Rensselaer, New York

Number of Samples in Each Surficial Substrate Type Number of Analyses

Number of
Samples [Location Description Sand Sandy gravel | Gravelly sand | Muddy sand Metals VOCs SEM/AVS (b) TOC (b) Grain size Rationale

Inorganic Constituents

Surficial Sediment Sampling (0 to 6 in sampling horizon)

Twenty-seven samples are located in immediate association with each of the three former outfalls. Within each outfall area, three transects
containing three sampling locations have been established. These samples will: (1) delineate the horizontal extent and spalial variability of the metals
27 Adjacent OU-2 Near-Shore (Production Sewers) 3 2 5 17 27 14 [a] [a] in the nearshore environment potentially associated with historic discharge from the sewers; (2) represent the major substrates identified within the
study reach and allow for statistical comparison with similar substrates in the upstream environment; and (3) provide information on metals
bioavailablility, grain size distribution, bathymetry, depositional characterislics, and other geophysical properties of the nearshore environment

Four sampling locations have been selected along the BASF bulkhead. These sampling locations will help to: (1) delineate the horizontal extent and
spatial variability of the metals in the nearshore environment potentially associated with leakage through the bulkhead; (2) represent the muddy sand
4 Adjacent OU-2 Near-Share (Bulkhead) 4 4 2 [a] [a] substrate that dominates the nearshore environment and allow for statistical comparison with similar substrate in the upstream environment; and
(3) provide information on metals bioavailablility, grain size distribution, bathymetry, depositional characteristics, and other geophysical properlies of
the nearshore environment

Four sampling locations are proposed in Muddy Sand on the opposite (western) side of the river. These stations will help to: (1) provide an
indication of the spatial variability of the metals in the nearshore environment on the opposite side of the river representing anthropogenic levels of

4 Adjacent OU-2 Far-Shore Reach (Western Bank) 4 4 2 2 4 metals associated with a large river in an urbanized environment; (2) represent the muddy sand substrate that dominates the nearshore environment
and allow for statistical comparison with samples collected from the nearshore and upstream environment; and (3) provide information on metals
bioavailablility, grain size distribution, bathymetry, depositional characteristics, and other geophysical properties of the nearshore environment

Fifteen surficial sediment samples are proposed in the vicinity of a station with historically high lead concentrations. These samples will help lo: (1)
delineale the spatial variability of the metals in the sandy substrate surrounding HR-SS-17; (2) allow for statistical comparison with similar
substrates in the upstream environment; and (3) provide information on metals bioavailablility, grain size distribution, bathymetry, depositional
characteristics, and other geophysical properties of the nearshore environment '

15 Downstream OU-2 (Around HR-88-17) 15 15 8 8 15

Sixteen sampling locations have been selected to represent the sandy gravel and gravelly sand in the vicinity of the Site. These stations will: (1)
provide an indication of the metals in the main channel representing anthropogenic levels associated with a large river in an urbanized environment;
16 Adjacent OU-2 (Main Stem of River) 10 6 16 8 8 16 (2) represent the sandy gravel and gravelly sand subsirates in the channel and allow for statistical comparison with samples collected from similar
substrates in the upstream environment; (3) provide information on metals bioavailablility, grain size distribution, bathymetry, depositional
characteristics, and other geophysical properties of the nearshore environment

Thirty upstream sampling locations were selected to represent unimpacted, upstream reference conditions. These stations will: (1) provide an
indication of upstream, anthropogenic levels of metals associated with a large river in an urbanized environment; (2) represent the muddy sand
substrate and allows for statislical comparison with samples collected from the nearshore environment; and (3) provide information on grain size
distribution, bathymetry, depositional characleristics, and other geophysical properties of the upstream environment

30 Upstream (Reference Conditions) 10 5 5 10 30 15 13 [a) 28 [a]

Sub-Surficial Sediment Sampling (2 to 4 ft and 4 to 6 ft sampling horizons)

Within each of the nine transects associated with the former outfalls, a sediment boring is proposed. Two sampling intervals will be collected from
each of the nine borings lo represent sub-surface sediment (i.e., 18 samples to be collected from 9 borings). These samples will help to: (1) delineate
the vertical extent and spatial variability of the metals in the nearshore environment potentially associated with historic discharge from the sewers;

(2) represent the major substrates identified within the nearshore environment; (3) allow for statistical comparison with similar substrates in the
farshore reach (assumed to represent urbanized river conditions); and (4) provide information on bioavailability, grain size distribution, bathymetry,
depositional characteristics, and other geophysical properties of samples at depth in the nearshore environment

18 Adjacent OU-2 Near-Shore (Production Sewers) 6 12 18 [a] [a]

Three additional borings are proposed in the main stem of the river (one in each of the main stem substrate types). Two sampling intervals will be
evaluated per boring {i.e., 6 samples to be collected from 3 borings). These stations will: (1) provide an indication of the spatial variability of the
metals in the nearshore environment on the opposite side of the river representing anthropogenic levels of metals associated with a large river in an
urbanized environment; (2) represent the muddy sand substrate that dominates the nearshore environment and allow for statistical comparison with
samples collected from the nearshore and upstream environment; (3) provide information on metals bioavailablility, grain size distribution,
bathymetry, depositional characteristics, and other geophysical properties of the nearshore enviranment

6 Adjacent OU-2 (Main Stem of River) 2 2 2 6 3 6

[a] - analysis co-located with VOC samples
[b] TOC, SEM, and AVS lo be evaluated in approximately 50% of samples selected for inorganic constiluents.
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Figure 3-4 Example Copy of Chain-of-Custody Form

Moovre

EGR CHAIN OF CUSTODY RECORD Pron it
ChontProlect Name: Projoct Location: : yd Analysis Requasted V4

/
Projact Number: Flaki Loghook No.: /
Sampar: (Pism Hame) ATt Chak of Custody Tape No. / 7
Send ResultsRepod to: /

Signature:

e et e | Tens | enn omn | S | vy | Pt | L Lh. [—
Realinquished by: {Print fiuma) Date: Rocotved by: (Print Namey Drota: Analyiical Laboratory (Destination):
Sigraturg: Time: Signature: Time: ’
Rolinquished by: {PrintHams) Date: Recolved by (Prin Mame) Data:
Signature: Thme: Skmature: Time:
Refinquished by: {Print Hame) Date: Roocatvad by: (Print Numey Drate:
Stgnature: Time: Signatuee: Time: seano, 31001
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4.0 REPORTING

The report for this investigation will include several components designed to address the objectives of
the investigation and conform to NYSDEC requirements. These objectives were presented in Section
1.1 and included the following:

+ Delineating the extent of selected metals and VOCs within the sediments adjacent to the
facility;

» Evaluating Hudscon River surface water quality in the vicinity of and downstream of
production sewer outfalls; and

¢  Providing a preliminary analysis of the benthic community in the Hudson River in the vicinity
of the site.

The report will include the following:

e  Summary of the results of previous sampling activities;

¢ Discussion of investigation activities including sediment and surface water sampling,
macroinveriebrate surveys, and geophysical evaluations, as appropriate;

e  Tabular presentation of analytical results for all media sampled during the field effort;

=  Comparison of analytical results for surface water and sediment to appropriate human
health and/or ecological screening levels;

e« Discussion of the nature and extent of any contaminants identified, in the context of tiverine
bathymetric and geophysical conditions;

»  Evaluation of the vertical and horizontal distribution of metals and VOCs in the near-shore
areas near the outfalls;

o Discussion of the distribution of metals in the Upstream and Adjacent reaches. The
sampling plan has been designed to aliow for a statistical evaluation of inorganic
contaminants in the various subsirates upsiream and downstream of the site. It is
anticipated that statistical Background Test Form 2 from the Guidance for Comparing
Background and Chemical Concentrations in Soil at CERCLA Sites {U.S. EPA, 2002) will
be used to evaluate the data. Background Test Form 2 requires a strict burden of proof by
selecting the null hypothesis that the chemical concentration in potentially contaminated
areas exceeds background (upstream) by more than a substantial difference (identified as
S). This approach favors the protection of the environment (U.S. EPA, 2002).
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¢  Discussion of the findings of the benthic macroinvertebrate community survey results, in the
context of the site chemistry, and riverine bathymetric and geophysical conditions;

*  Discussion of the geophysical survey results, including relevant mapping;

¢ Conclusions and recommendations drawn from interpretation of the data, including a
discussion of the CSM and the potential for any risks fo human health or the environment;
and

e Supporting data including any analytical data packages, statistical support, and/or
photographs.

If additional phases of investigation are necessary, BASF will discuss with NYSDEC options for future
evaluations and/or sampling plans.
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5.0 SCHEDULE

Field activities are anticipated to commence in the fall of 2005, depending on weather conditions and
NYSDEC approval of the final Work Plan. The field program is projected to be compiete within 30

days of mobilization.

. . Anticipated Start Anticipated Finish
Activity Duration (days) Date* Date
Mobilize (subcontract 15 September 30, 2005 October 15, 2005
procurement
equipment rental etc.)
Field Effort 30 October 15, 2005 November 15, 2005
Laboratory Analysis 30 November 15, 2005 December 15, 2005
Data Validation 30 December 15, 2005 January 15, 2006
Database 15
20

Development January 15, 2008 January 30, 2006
Report Preparation 60 January 30, 2006 March 30, 2006
Submission of Draft 0

Characterization
Report to NYSDEC

April 1, 2006

* Anticipated start date is dependent upon final Work Plan approval
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6.0 LIST OF COMMONLY USED ACRONYMS

ADCP Acoustic Doppler Current Profiles

AHA Activity Hazard Analysis

ASTM American Society of Testing Methods
AVS Acid Volatile Sulfides

C Centigrade

cfs Cubic Feet per Second

coC Chain-of-Custody

CSM Conceptual Site Model

DCQCR Daily Chemicai Quality Control Reports
DO Dissolved Oxygen

DQO Data Quality Objective

FSP Field Sampling Plan

FTL Field Team Leader

GPS Global Positioning System

HASP Health and Safety Plan

iDW Investigation Derived Waste

MS/MSD Matrix Spike/Matrix Spike Duplicate
NGVD National Geodetic Vertical Datum
NYSDEC New York State Departiment of Environmental Conservation
NYSDOH New York State Department of Health
Oou Operable Unit

PAH Polycyclic Aromatic Hydrocarbon
PARCC Precision, Accuracy, Represeniativeness, Completeness, and Comparability
PCB Polychlorinated Bipheny!

PPE Personal Protective Equipment

PQL Practical Quantitation Limit

QA Quality Assurance

QA/QC Quality Assurance/Quality Control
QAPP Quality Assurance Program Plan

QC Quality Control

RBP Rapid Bioassessment Protocol

Rl Remedial Investigation

BM River Mile

SSO Site Safety Officer

SEM Simultaneously Extracted Metals
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SvOC
TAL
TCL
TOC
USEPA
USGS
vOC

Semi- Volatile Organic Compound

Target Analyte List

Target Compound List

Total Organic Carbon

United States Environmental Protection Agency
United States Geological Survey

Volatite Organic Compound
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APPENDIX A

REVIEW OF AVAILABLE GEOPHYSICS DATA
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NOT FOR DISTRIBUTION OR REPRODUCTION

REVIEW OF GEOPHYSICAL DATA - HUDSON RIVER ADJACENT TO THE BASF
SITE IN RENSSEL AER, NEW YORK

CR Environmental Inc,, (CR) was tasked, under sub-contract to ENSR
Corporation (ENSR), with reviewing and commenting on the quality and utility of
existing geophysical data for the Hudson River adjacent to the BASFE Site in Rensselaer,
New York. Specifically, CR evaluated whether existing geophysical data collected by
the New York State Department of Environmental Conservation (NYSDEC) support
bottom classifications and sediment transport regimes assigned by NYSDEC. The
primary objective of the CR review was to evaluate the existing geophysical data to
determine if they were of adequate resolution to support the design of a sediment
sampling and analysis program in the vicinity of the BASF Site.

In order to facilitate this review, ENSR provided CR with the following materials:
(1) georeferenced digital side scan sonar (SSS) mosaics generated by NYSDEC (100-kHz
and 384-kHz); (2) a shapefile developed by NYSDEC depicting bottom classifications
and sediment transport regimes; a shapefile depicting the approximate Site property
boundary, and (3) bathymetric polygons generated from NYSDEC multibeam
bathymetry. These data were previously provided to ENSR from NYSDEC under
confidentiality agreement. CR also reviewed the geophysical portions of an
Environmental Impact Assessment report prepared to evaluate the Proposed Empire State
Newsprint Project (ENSR, 2001). This report contained high frequency SSS data as raw
“waterfall” imagery, the results of a magnetometer survey, and profile imagery generated
by an acoustic sub-bottom profiling system.

1.0 Review of NYSDEC Data

The side scan sonar mosaics provided for review were 1.0-meter pixel resolution
grayscale files. The 100-kHz data appear to have been collected using a 200-meter range
and the 384-kHz (nominally 500-kHz) data were collected using a 100-meter range.
Based on previous NYSDEC survey work in the region, it is likely that the SSS system
employed was the Edgetech DF-1000 dual-frequency digital side scan. Note that the
applied signal frequencies and sonar ranges would support processing to 10.0 — 20.0 cm
per pixel. Based on comparisons between shoreline features visible on orthophotos and
depiction of these features on sonar data, there appears to be “along-track™ oifsets of
between 0-80 feet.

The mosaics clearly show that the NYSDEC survey consisted of two passes along
the river: one upstream and one downstream. The strong dark banding along the towpath
on some data segments suggests that neither Time Varied Gain (TVG) or Beam Angle
Corrections (BAC) were applied during acquisition or processing.  These data
adjustments are commonly employed to reduce or eliminate data artifacts associated with
signal attenuation and angle of incidence.
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Given the wide swath widths and processing techniques employed by NYSDEC,
the SSS data are less than optimal for site-specific evaluation of benthic conditions along
the relatively short river reach of concern for the BASF investigation. Nonetheless, a
review of these data provides some information concerning approximate riverbed
geology and sediment transport regimes. The data do not consistently support the
riverbed classifications generated by NYSDEC. For instance, consider the two small
figures below (Figures 1A and 1B), which represent the riverbed in the a reach of the
river at and immediately to the south (downstream) of the BASF Rensselaer facility.

200 0 200 Meters

Figure 1A — 100-kHz SSS mosaic. River reach south of Site
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Figure 1B — 100-kHz SSS mosaic with NYSDEC sediment classification layer.

The 100-kHz sonar data shown on Figure 1A (top), suggests a relatively extensive (>100-
m long) region of higher reflectivity, likely caused by coarser sediment. The multibeam
bathymetry indicates that this region is relatively flat. The NYSDEC classification
shapefile does not identify this area of likely coarser material. Instead, portions of the
area are identified as finer sediment (muddy sand). Figure 2 below shows the 100-kHz
SSS mosaic & the NYSDEC sedimentary environment classifications. The DEC
shapefile identifies this area of interest as a “Dynamic Scour” sedimentary environment.
Thus, there is a potential disparity between the “scouring” and “muddy” classifications in
the reach of the river nearest the BASF Site.




NOT FOR DISTRIBUTION OR REPRODUCTION

[

NOTEOFFSET BETWEEN $SS MOSAIC AND
DIGITIZED SHORELINE

6 5 A R B R S

In addition, our review of these data suggest that neither the multibeam bathymetry or
SSS mosaics suggest substantial differences between the easterly and westerly banks
(with the exception of the eastern cove), yet the DEC classification segregates much of
the easterly bank as depositional.

The SSS data suggest the presence of bedforms and morphological features not identified
by the DEC shapefile or the multibeam bathymetry. In particular, we noted several
coarse circular features which may indicate disposal events. The data also suggests
migratory current-induced sand waves and several large mounded features.

2.0 Review of 2001 Data

CR briefly reviewed the geophysical portions of the Empire State Newsprint Project
Report (ENSR, 2001). With regard to the project objectives (i.e., using the geophysical
data to focus a sediment investigation) several potential shortcomings were observed.
First, the side scan sonar system used for this survey was not of survey-grade. Severe
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data artifacts caused by the side-lobes of inferior transducers obscure much of the data.
Data were collected using a 600-kHz Marine Sonics side scan system. This type of sonar
is best suited to object detection rather than benthic mapping, and is frequently used by
police, archaeologists and treasure-hunters because of it’s high frequency (i.e., better
discrimination capabilities for small objects) and low cost relative to professional survey
systems. Inspection of the data was also confounded by the presence of rather severe
electrical noise caused by poor or lacking sea-ground during acquisition. As with the
NYSDEC data, neither TVG nor BAC corrections were applied. Mosaics were not
prepared from the data, limiting its value for incorporation with other GIS information.
SSS records were presented as reverse-intensity orange/brown scale waterfalls, including
the water column. While these data may be of use for the identification of submerged
structures (i.e., culverts, pipes etc.), they are of limited value relative to the overall
project objectives (i.e., they do not provide sufficient resolution for the design of a
sediment sampling program).

CR briefly reviewed the sub-bottom sonar data presented in this report. The system
employed was the Edgetech GeoStar, a CHIRP 4-24 kHz acoustic profiler. Data were
presented as annotated seismic profiles. In several instances, the interpretation of the
data (based on the annotations on the profiles) may warrant additional evaluation. For
example, one profile depicted a thick series of sand/silt strata located at the toe of the
riverbank slope. The horizontal extent of this feature was quite narrow, and data were
quickly obscured further from the bank. We have commonly observed similar features in
the Hudson River as well as at the edges of CAD-cell excavations and utility crossings.
The likely cause of these narrow windows of superior penetration is the instability of the
material at the toe of slope/edge of excavation. This instability allows biogenic gases to
escape which would otherwise have been entrained and completely obscured subsurface
strata. Therefore it is possible that this relatively thick series extends a substantial
distance towards the river thalweg, rather than forming a narrow band as annotated by
NYSDEC.

3.0 Conclusions and Recommendations

It is CR’s professional opinion that the data sets provided for our review are not of
sufficient resolution for any site-specific evaluation of benthic characteristics or sediment
transport. The NYSDEC side scan data were collected to allow regional-scale evaluation
of the riverbed, and employed a sonar range outside of the acceptable limits for
investigations at an industrial waste site.

In order to obtain a higher resolution data set which would permit the design of a
sediment sampling and analysis program, the potential benefits of additional
hydrographic survey(s) using a survey grade side scan sonar system (e.g. Edgetech 272-
TD) and a CW low-frequency sub-bottom profiling system (e.g., SyQwest 10-kHz
Stratabox) should be considered. Given the likely goals of such a survey and the
relatively short river reach of interest, 25-m to 50-m range side scan sonar and a 100-kHz
signal would provide adequate resolution for meeting project objectives. Survey lines
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should be spaced to allow 100-percent overlap. Sub-bottom sonar data could be collected
simultaneously with the side scan sonar survey. Gains for both sonar systems should be
properly adjusted during acquisition, and processing should include TVG and BAC
corrections. Stde scan mosaics should be produced using the finest resolution possible,
allowing accurate identification of substrate composition. Substrate composition should
be verified using a small benthic grab. All data should be georeferenced to the same grid
and datum as other Site plans, allowing incorporation into the Site GIS project.

Prepared by:
Christopher Wright

Senior Hydrographer
CR Environmental, Inc.
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A.0 PROJECT MANAGEMENT
A.1 Introduction

This Quality Assurance Project Plan (QAPP) presents the organization, objectives, planned activities,
and specific quality assurance/quality control (QA/QC) procedures associated with the Hudson River
OU-2 Investigation at the BASF Corporation (BASF) facility in Rensselaer, NY. Specific protocols for
sampling, sample handling and storage, chain-of-custody, and laboratory and field analyses are
described herein. All QA/QC procedures have been structured in accordance with applicable technical
standards, New York State Department of Environmental Conservation (NYSDEC) requirements,
regulations, guidance, and technical standards. This QAPP has been prepared in accordance with the
U.S. EPA QAPP policy as presented in EPA Requirements for Quality Assurance Project Plans (EPA
QA/R-5, March 2001), and contains the information required for QAPPs in New York State Depariment
of Environmental Conservation Technical Guidance for Site Investigation and Remediation, Draft
DER-10.

This QAPP has been prepared as Appendix B to the Work Plan and incorporates that document by
reference.

A.2 Distribution List

The QAPP, and any subsequent revisions, will be distributed io the personnel shown on the
Distribution List that immediately follows the approval page.

A.3  Project/Task Organization

The lines of authority and communication specific to this investigation are described below along with
the responsibilities of key personnel.

A3.1 Management Responsibilities

BASF Project Manager

The BASF Project Manager, Mr. J. Douglas Reid-Green, is responsible for project direction and
decisions concerning technical issues and strategies, including technical, financial, and scheduling
matters.
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ENSR Project Manager

The ENSR Project Manager, Mr. John Bleiler, has responsibility for technical, financial, and scheduling
matters. Other duties, as necessary, include

e Subcontractor procurement,

» Assignment of duties to project staff and orientation of the staff to the specific needs and
requirernents of the project,

ENSR Technical Leader

ENSR's Project Manager will be assisted by Mr. Mark Gerath as ENSR'’s Co-Technical Leader. His
duties, as necessary, include:

* Ensuring that data assessment activities are conducted in accorcianc:e with the QAPP,

= Approval of project-specific procedures and internally prepared plans, drawings, and reports,

e Serving as the focus for coordination of all field and laboratory task activities, communications,
reports, and technical reviews, and other support functions, and facilitating sampling activities

with the technical requirements of the project, and

o Maintenance of the project files.

ENSR Technical Reviewer

ENSR'’s Technical Reviewer, To Be Determined, will provide added technical guidance to ENSR’s
Project Manager and Technical Leader as needed, and review all reports,

ENSR Task Managers

Each ENSR Task Manager is responsible for overseeing the day-to-day activities associated with
his/fher task and for communicating progress, problems, and any data quality issues to the ENSR
Project Manager. The Task Managers will also participate in report preparation. The Task Leaders
are as follows:

¢ Jo Be Determined, Field Team Leader — The Field Team Leader will be responsible for
implementing the field program, including management of field services subcontraciors.
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» Lori Herberich, Analytical Task Manager — Ms. Herberich will be responsible for managing the
subcontractor laboratories, serving as liaison between field and laboratory personnel, and
assessing the quality of the analytical data.

e Caryn Spiak, Data Manager — Ms. Spiak will be responsible for managing the project data.

A3.2 Quality Assurance Responsibilities

ENSR Project QA Officer

The ENSR Project QA Officer, Debra McGrath, has overall responsibility for quality assurance
oversight. The ENSR Project QA Officer communicates directly to the ENSR Project Manager.
Specific responsibilities include:

e Preparing the QAPP,

» Reviewing and approving QA procedures, including any modifications to existing approved
procedures,

¢ Ensuring that QA audits of the various phases of the project are conducted as required,
e Providing QA technical assistance to project staff,

e Ensuring that data validation/data assessment is conducted in accordance with the QAPP,
and

» Reporting on the adequacy, status, and effectiveness of the QA program to the ENSR Project
Manager.

ENSR Data Validator

The ENSR Data Validator reports to the ENSR Project QA Officer. The Data Validator is responsible
for validating the analytical data in accordance with the QAPP.

A3.3 Laboratory Responsibilities

A laboratory will perform chemical analyses of sediment and surface water samples. The laboratory
that wiil be performing the analyses is identified in Section B. 4.
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Laboratory Manager

The Laboratory Manager is ultimately responsible for the data produced by the laboratory. Specific
responsibilities include:

o Implementing and adhering to the laboratory QA manual and all corporate policies and
procedures within the laboratory,

s Approving the standard operating procedures (SOPs),
e Maintaining adequate staffing documented on organization charts
o Implementing intemal/external audit findings corrective actions

Laboratory QA Coordinator

The Laboratory QA Coordinator reports to the Laboratory Manager. Specific responsibilities include:
» Approving SOPs,

* Assessing and maintaining the laboratory QA manual implementation within the facility
operations,

s Recommending resolutions for ongoing or recurrent nonconformances within the laboratory,
» Performing QA assessments,
» Reviewing and approving corrective action plans for nonconformances, tracking trends of
nonconformances to detect systematic problems, and initiating additional corrective actions as

needed.

Laboratory Project Manager

The Labhoratory Project Manager is the primary point of contact between the laboratory and ENSR.
Specific responsibilities of the Laboratory Project Manager include:

e Monitoring analytical and QA project requirements for a specified project,

e Acting as a liaison between the client and the laboratory staff,
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» Reviewing project data packages for completeness and compliance to client needs, and
» Monitoring, reviewing, and evaluating the progress and performance of projects.
A3.4 Field Responsibilities

ENSR Field Team Leader

The ENSR Field Team Leader, To Be Determined, has overall responsibility for completion of all field
activities in accordance with the Work Plan and QAPP and is the communication link between ENSR
project management and the field team. Specific responsibilities of the ENSR Field Team Leader
include:

¢ Coordinating activities at the site,

e Assigning specific duties to field team members,

« Mobilizing and demobilizing of the field team and subcontractors to and from the site,

e Directing the activities of subcontractors on site,

e Resolving any logistical problems that could potentially hinder field activities, such as
equipment malfunctions or availability, personnel conflicts, or weather dependent working
conditions, and

e Implementing field QC including issuance and tracking of measurement and test equipment;
the proper labeling, handling, storage, shipping, and chain-of-custody procedures used at the

time of sampling; and control and collection of all field documentation.

ENSR Field Staff

The field staif reports directly to the ENSR Field Team Leader. The responsibilities of the field team
include:

e Collecting samples, conducting field measurements, and decontammatmg equipment
according to documented procedures stated in the Work Plan,

e Ensuring that field instruments are properly operated, calibrated, and maintained, and that
adequate documentation is kept for all instruments,
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e Collecting the required QC samples and thoroughly documenting QC sample collection,
» Ensuring that field documentation and data are complete and accurate, and

e Communicating any nonconformance or potential data quality issues to the ENSR Field Team
Leader.

A4 Problem Definition and Background
A41 Site Background and Description

BASF is the current owner of a former industrial manufacturing site in the City of Rensselaer,
Rensselaer County, New York. The site is zoned for heavy industry and includes several unused
faciliies: a manufacturing plant, water intake and treatment system, wastewater pre-treatment system,
closed lagoons, parking areas, and a closed landfill. In addition, there is an undeveloped parcel at the
southern end of the property. The former manufacturing portion of the site (north parcel) has been
occupied by industrial manufacturers (principally dyestuffs and pharmaceuticals) for more than a
century.

The 88-acre site is situated on the east bank of the Hudson River. The property currently contains
approximately 42 acres of deveioped areas, 23 acres of brushland, 11 acres of poor quaiity wetlands,
10 acres of unvegetated area, and 2 acres of closed man-made lagoons. It is bordered by Riverside
Avenue and the Hudson River on the west, a truck access road (lrwin Stewart Port Expressway, also
known as the Port Access Highway) on the east and south, and by another industrial facility on the
north. An 80 MW (nominal) electrical cogeneration plant and a vehicle reclamation facility lie just south
and west of site between Riverside Avenue and the Hudson River (ENSR, 2001).

The maijority of the site currently lies within the floodplain of the Hudson River, and the majority of the
site is situated below the 100-year flood elevation (approximately 20.5 feet above mean sea level).
A4.2 Problem Definition

A review of the sediment quality data from the recently completed BASF Rensselaer OU-2 Offsite
Investigation Report for Hudson River Sediment (Roux Associates, 2004) indicates that:

1} The reach of the Hudson River estuary adjacent to the Site is a complex and dynamic
system. In order to understand sediment chemistry dynamics as they relate to the BASF
Rensselaer OU-2 investigation, it is critical to develop a better understanding of the
riverine, tidal, and benthic conditions in the vicinity of the Site;
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2) Selected volatile organic compounds (VOCs) are present in sediment in near-shore
environments adjacent to the BASF facility production sewer outfalls; and

3} Selected inorganic compounds (i.e., metals) are present in sediment in both the near-
shore environments (proximate to the production sewer outfalls) as well as in downstream
locations within the river.

The proposed characterization of the Hudson River in the vicinity of the BASF facility relies on an
approach that uses field and laboratory data to provide an assessment of constituent fate and transport
in the river adjacent to the site, and to provide a preliminary evaluation of the potential for risks to
human heatlth and ecological receptors.

Based on the results of the OU-1 investigation, the recently completed OU-2 sediment sampling
program, and the review of information contained in the Work Plan, the proposed sampling effort
focuses on:

1) Delineating the extent of selected metals and VOCs within the sediments adiacent to the
facility;

2) Evaluating Hudson River surface water quality in the vicinity of and downstream of production
sewer outfalls; and

3) Providing a preliminary analysis of the benthic community in the Hudson River in the vicinity of
the Site.

A5 Project/Task Description and Schedule
AS51 Project Description

Characterization of the Hudson River adjacent to the facility will be conducied to determine the level
and presence of constituents potentially attributable to Site sources reaching the Hudson River via
historic waste disposal activities (i.e., outfails, spills) or surface water discharge(s) from the Site.
Based on historic site acitivities, the sampling efforts within the river will focus on delineating the extent
of site-related metals and VOCs. The VOC delineation effort will focus on the near-shore sediments
adjacent to historic outfalls, while the metais delineation effort will include the near-shore areas as well
as main channel and upstream sampling. :

Specific tasks associated with field program are:
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* Sampling and analysis of surficial sediment for metals, volatile organic compounds (VOCs),
grain size, total organic carbon (TOC), and simultaneously extracted metals/acid volatile
sulfide (SEM/AVS); '

» Sampling and analysis of subsurficial sediment for metals, VOCs, grain size, and TOC;

¢ Sampling and analysis of surface water for total recoverable and dissolved metals, VOCs, total
suspended solids (TSS), TOC, dissolved organic carbon (DOC), and hardness; and

« Sampling and reconnaissance level analysis of benthic macroinvertebrate communities.

A5.2 Project Schedule
The project schedule is presented in Section 5.0 of the Work Plan.
A8 Quality Objectives and Criteria for Measurement Data
A.6.1 Project Quaiity Objectives

The objective of the Hudson River OU-2 Investigation is to characterize the Hudson River adjacent to
the BASF Rensselaer facility relative to the constituents which may have emanated from the BASF
Main Plant {i.e., QU-1}. Therefore, the sampling and analysis program has been based on:

¢ A sampling protocol designed to obtain sufficient data to characterize the constituents adjacent
to, and upstream and downstream of the BASF facility,

« The use of sample collection and handling procedures that will ensure the representativeness
and integrity of the samples, and

* An analytical program designed to generate definitive data of sufficient quality and sensitivity to
meet the project objectives. Data deliverables will allow validation of the data and reproduction
of the reported results.

The design of the Hudson River OU-2 Investigation was based on the EPA data quality objectives
(DQO} process, a multi-step, iterative process that ensures that the type, quantity, and quality of
environmental data used in decision making is appropriate for its intended application. This process is

summarized in Section 3.0 of the Work Pian.

A.6.2 Data Quality Objectives for Measurement Data
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DQOs, as target detection limits, are summarized in Table A-1. QC samples are described in Sections
B.5.1and B5.2.

Precision

Precision is a measure of the degree to which two or motre measurements are in agreement. Field
precision is assessed through the coliection and measurement of field duplicates at a rate of one
duplicate per ten analytical samples. Precision wiil be measured through the calculation of relative
percent difference (RPD). The objectives for field precision RPDs are 30% RPD for aqueous samples
and 50% RPD for solid samples.

Precision in the laboratory is assessed through the calculation of RPD for duplicate samples, either as
matrix spike/matrix spike duplicates (MS/MSDs), Laboratory Control Sample (LCS) duplicates, or as
laboratory duplicates, depending on the method. The control limits generated by the laboratory that are
current at the time of analyses will be utilized.

Accuracy

Accuracy is the degree of agreement between the observed value and an accepted reference or true
value. Accuracy in the field is assessed through the use of trip blanks and equipment blanks and
through the adherence to all sample handling, preservation, and holding time requirements. The
objective for trip blanks and equipment blanks is that no target compounds are present above the
reporting limit.

Laboratory accuracy is assessed through the analysis of laboratory method blanks, and spiked
samples such as MS/MSDs, {aboratory control samples (LCSs), and surrogate compounds. Method
blanks will not contain any target compounds above the reporting limit. For spiked samples, the
accuracy objectives, as measured by percent recoveries (%Rs), will be the laboratory control limits that
are current at the time of analyses.

Completeness
Completeness is a measure of the amount of valid data obtained from a measurement system
compared to the amount that was expected fo be obtained under normal conditions. "Normal

conditions" are defined as the conditions expected if the sampling plan was implemented as planned.

Field completeness is a measure of the amount of valid samples obtained during all sampling for the
project. The field completeness objeciive is greater than 90 percent.
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Laboratory completeness is a measure of the amount of valid measurements obtained from all the
measurements taken in the project. The laboratory completeness objective is greater than 95 percent.

Sensitivity

Sensitivity of analytical data is demonstrated by reporting limits or practical quantitation limits. The
reporting limits for the parameters to be analyzed are presented in Table A-1. To maximize the
usability of the data, any detected compounds below the reporting limit and above the method
detection limit (MDL) will be reported by the laboratory as estimated (“J") values.

A7  Special Training/Certification
A741 Training

Prior to starting work, personnel will be given instruction specific to the project, covering the following
areas:

¢ Organization and lines of communication and authority,
s Qverview of the Work Plan,

¢  QA/QC requirements,

e Documentation reguirements, and

e Health and safety requirements.

Instructions will be provided by the ENSR Project Manager, ENSR Field Team Leader, and ENSR
Project QA Officer.

A7.2 Certifications
The laboratory utilized for chemical testing of sediment and surface water will be certified by New York
State Department of Health (NYSDOH]). In the absence of NYSDOH certification for selected media or
parameters, the laboratory performing the analyses will hold National Environmental Laboratory
Accreditation Program (NELAP) accreditation.
A.8 Documents and Records

A.B.1 Project Files
The project files will be the central repository for all documents which constitute evidence relevant to
sampling and analysis activities as described in this QAPP. ENSR is the custodian of the project files

and will maintain the contents of the project files for the investigation, including all relevant records,
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reports, logs, field notebooks, pictures, subcontractor reports, and data reviews in a secured, limited
access area and under custody of the ENSR Project Manager.

The project files will include at a minimum:

¢ Field logbooks,

e Field data and data deliverables,

s Photographs,

» Drawings,

e Sample collection logs,

o Laboratory data deliverables,

e Data validation reports,

e Data assessment reports,

o Progress reports, QA reports, interim project reporis, efc.,
o All custody documentation (tags, forms, airbills, etc.)

A.8.2 Field Records

Field logbooks will provide the means of recording the data collecting activities performed during the
investigation. As such, entries will be described in as much detail as possible so that persons going to
the facility could reconstruct a particular situation without reliance on memory.

Field logbooks will be bound field survey books or notebooks. Logbooks will be assigned to field
personnel, but will be stored in the project files when not in use. Each logbook will be identified by the
project-specific document number.

The title page of each logbook will contain the following:

e Person to whom the logbook is assigned,
» The logbook number,

e Project name and number,

e Project start date, and

e Enddate.

Entries into the logbook will contain a variety of information. At the beginning of each entry, the date,
start time, weather, names of all sampling team members present, and the signature of the person
making the entry will be entered. The names of visitors to the site, field sampling or investigation team
personnel, and the purpose of their visit, will also be recorded in the field logbook.
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Field logbooks will be supplemented by standardized field measurement and sample collection forms.
All measurements made and samples collected will be recorded. All entries will be made in permanent
ink, signed, and dated and no erasures or obliterations will be made. If an incorrect entry is made, the
information will be crossed out with a single strike mark which is signed and dated by the sampler.
Whenever a sample is coliected, or a measurement is made, a detailed description of the sampling
location, which includes compass and distance measurements, or, latitude and longitude information
(e.g., obtained by using a global positioning system) will be recorded. The number of photographs
taken of the sampling location, if any, will be noted. All equipment used to make measurements will be
identified, along with the date of calibration.

A.8.3 Laboratory Records and Deliverables

Laboratory data reduction procedures will be petformed according to the following protocol. Al
information related to analysis will be documented in controlled laboratory logbooks, instrument
printouts, or other approved forms. All entries that are not generated by an automated data system will
be made neatly and legibly in permanent, waterproof ink. Information will not be erased or obliterated.
Corrections will be made by drawing a single iine through the error and entering the correct information
adjacent to the cross-out. All changes will be initiated, dated, and, if appropriate, accompanied by a
brief explanation. Unused pages or portions of pages will be crossed out to prevent future data entry.
Analytical laboratory records will be reviewed by the supervisory personnel on a regular basis, and by
the Laboratory QA Coordinator periodically, to verify adherence to documentation requirements.

Analytical data deliverables will be provided to ENSR within 21 days from the date of sample receipt at
the laboratory. The EDD will be provided as text files EQuIS® format. The hard copy data package
will be a New York State Analytical Services Protocol Category B deliverable and will include, at a
minimum, the following:

¢ (ase narrative (see description below)

e Cross reference of field sample IDs and taboratory iDs

e Method summary

¢ Chain-of-custody documentation

e Sample receipt checklist

¢ Dates of sample extraction and analysis

e Description of any data qualifiers used
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s Sample resuits, inctuding units
¢ Sample preparation information

o Summaries of MS/MSDs (recoveries and RPDs), method blanks, LCS recoveries, internal
standard areas, initial and continuing calibrations, tunes, laboratory duplicates, and surrogate
spike recoveries.

The case narrative will include the client name, project name and number, date of issuance, and a
discussion of any deviations from analytical strategy, technical problems, and QC failures or
nonconformances. The report will be signed by the Laboratory Project Manager.

A9 References
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B.0 MEASUREMENT/DATA ACQUISITION

B1 Sampling Process Design
The rationale for sample design is provided in Section 3.0 of the Work Plan.
B.2 Sampling Methods

B.2.1 Field Measurements

Field measurements will be taken during sediment and surface water sampling. These measurements
include temperature, specific conductivity, dissolved oxygen (DO), and pH of surface water at sediment
sampling locations and water depth, DO, temperature, conductivity, and pH of surface water at surface
water sampling locations. These measurements will be taken according to the procedures described
in Section 3.0 of the Work Plan.

B.2.2 Sampling Procedures

During the Hudson River OU-2 Investigation, sediment and surface water will be sampled. Sampiing
will be conducted in accordance with the procedures described in Section 3.0 of the Work Plan.

B.2.3 QC Sample Coliection

QC samples will include trip blanks, equipment field blanks, field duplicates, MS/MSDs and laboratory
duplicates. These samples will be coliected as described below:

Trip blanks — Trip blanks will be included with each shipment of VOC samples. Trip blanks associated
with aqueous VOC samples will originate in the laboratory and will be prepared by filling two 40-mL
VOA vials with laboratory VOA-free water and sealing the vials with septum-lined caps (allowing no
headspace). Trip blanks will accompany the sample bottles to the site and will remain (unopened) in
the shipping container until the sample bottles are received back at the laboratory. Trip blanks will be
analyzed for VOCs only.

Equipment blanks — Equipment blanks will be prepared by routing laboratory grade water (provided by
the laboratory) through non-dedicated sampling equipment after equipment decontamination and
before field sample collection. Equipment blanks will be collected for all aqueous and solid samples
collected with non-dedicated equipment (at a frequency of one per day per media sampled), and will
be analyzed for the same parameters as their associated samples.
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Field duplicates — Field duplicates will be collected at a frequency of one field duplicate for every 10 or
less investigative samples submitied for analysis. Sample containers for VOC field duplicates will be
filled consecutively. All field duplicates will be analyzed for the same parameters as their associated
sampies.

MS/MSDs — MS/MSD samples will be collected at a frequency of one for every 20 or less investigative
samples submitted for analysis. For those samples designated as MS/MSDs, sufficient additional
volume (based on the individual laboratory’s requirements) will be collected.

B.2.4 Equipment Decontamination
Decontamination of equipment in the field is described in Section 3.0 of the Work Plan.
B.3 Sample Handling and Custody

B.3.1 Sample Containers, Preservation, and Holding Times
Sample bottles and chemical preservatives will be provided by the laboratory. The containers will be
cleaned by the manufacturer to meet or exceed all analyte specifications established in the latest U.S.
EPA's Specifications and Guidance for Contarninant-Free Sample Containers. Certificates of analysis
will be provided with each lot of containers and maintained on file to document conformance to EPA

specifications.

A summary of sample container, preservation, and holding time requirements is presented in Table
B-1.

B.3.2 Sample Labeling

immediately upon collection, each sample will be labeled with an adhesive label. Samples will be
assigned unique sampie identifications as described below:

The first two characters will define the sampling round and will be followed by a dash {e.g., 01-)
The third and fourth characters will define the matrix type:

3D — sediment
SW — surface water

The fifth and sixth characters will be a two digit number that will correspond to a specific location on a
map and will be followed by a dash (e.g., 01-, 02-, 038-, etc.)
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The seventh character will indicate the station area and will be followed by a dash:

A — Adjacent to the facility
D — Downstream from the facility
U — Upstream from the facility

The eighth character will be a letter representing depth. An “A” will represent the first sample collected
and letter assignment will proceed sequentially (B, C, etc.) as samples from increasing depth are
collected. The cross-reference between the letter assigned and the actual depth at which the sample
was colleled will be recorded in the field records.

The last character of the sample ID will represent the sampie type:
1 -~ Field sample

2 — Field duplicate

3 — Equipment blank

Samples being designated for MS/MSD analysis will not include an identifier as part of the sample
code, but will be identified as such on the chain-of-custody form,

B33 Custody Procedures
Custody is one of several factors that are necessary for the admissibility of environmental data as
evidence in a court of law. Custody procedures help to satisfy the two major requirements for
admissibility: relevance and authenticity. Sample custody is addressed in two parts: field sample
coliection and laboratory analysis.
A sample is considered to be under a person's custody if
¢ the item is in the actual possession of a person;

o the item is in the view of the person after being in actual possession of the person;

e the item was in the actual physical possession of the person but is locked up to prevent
tampering;

e the item is in a designated and identified secure area.

Field Custody Procedures
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The field sampler is personally responsible for th