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1. Introduction

1.1.  General

This document is a Final Work Plan for the Preliminary Site Assessment (PSA) to be performed at the Ninemile Creek Dredge Spoil Area (the Site) in Geddes, New York.  A Site Location Plan is included as Figure 1.  The Work Plan has been revised in accordance with the comments contained in the April 29, 2004 letter from the New York State Department of Environmental Conservation (NYSDEC), and the May 27, 2004 response to comment letter from Honeywell.

Quality Assurance/Quality Control (QA/QC) and health and safety procedures for this program will be in accordance with the Ninemile Creek Dredge Spoil Area Quality Assurance Project Plan (QAPP) (O’Brien & Gere 2004) and Health and Safety Plan (HASP) (O’Brien & Gere 2004a) submitted under separate cover.

1.2.  Project objectives

The objectives of the PSA are to:

· Collect the data necessary to determine the presence of hazardous wastes and/or hazardous substances in Site media. 

· Collect the data necessary to determine if the Site is a source of hazardous wastes and or hazardous substances to Ninemile Creek and/or Onondaga Lake.

· Collect sufficient data to determine whether a Remedial Investigation/Feasibility Study is warranted for the Site.

· Collect data necessary, and perform the evaluations necessary (Fish and Wildlife Impact Assessment (FWIA) and Human Health Exposure assessment), to enable the NYSDEC to determine whether the site warrants listing on the New York State Inactive Hazardous Waste Site Registry.

1.3.  Project approach

The existing Site data and the perspective gained by Honeywell and the NYSDEC in addressing the neighboring Onondaga Lake subsites (e.g., Willis Avenue Chlorobenzene Site, Harbor Brook Site, Ninemile Creek) provide a valuable frame of reference for this PSA.  The approach for this PSA is to collect sufficient data to evaluate whether hazardous wastes and/or substances are present at the Site. 

1.4.  Document format

This document contains the following sections:

Section 1 – Introduction

Section 2 – Site Background

Section 3 – Project Scoping

Section 4 – PSA Task Plan

Section 5 – Site Survey/Topographic Maps

Section 6 – Sample Analysis and Data Management/Validation

Section 7 – Data Evaluation

Section 8 – Fish and Wildlife Impact Analysis – Steps 1 through 2b

Section 9 – Preliminary Human Health Risk Assessment

Section 10 – Data Summary Report 

Section 11 – Project Schedule

2. Site background

2.1.  General background

The Site consists of 19 basins situated along the northwest shore of Onondaga Lake between Ninemile Creek and the lake outlet at the Seneca River.  A Site Plan is included as Figure 2.  The basins were created between 1966 and 1968 to accommodate material dredged from the delta at the mouth of Ninemile Creek and sediment from the nearshore area between Ninemile Creek and the lake outlet (Exponent 2000).  

The Site is currently used by the public as a recreational area for walking, jogging, biking, cross-country skiing, etc.  The existing trails are shown on Figure 1.  The Onondaga County Parks Department (OCPD) maintains paths on the Site which consist of paved and stone surfaces.  These paths are located on top of the berms associated with the basins.

The dredging was performed as a joint project between Honeywell and Onondaga County, and involved the removal of sediment from the Ninemile Creek delta that extends into the lake approximately 750 ft and southward along the lakeshore for 750 ft.  The sediment was placed in basins filling in marshland and creating parkland.  The plan was to remove approximately 100,000 cubic yards (cy) of sediment from the delta and place it within Basins 1 through 3.  The remaining fill material was apparently nearshore sediment removed along the shoreline from Ninemile Creek to the lake outlet (Exponent 2000).

Honeywell provided a dredge retained from Timbello Enterprises (Allied Chemical, 1967).  Also, Honeywell provided the piping, borrow material, including rip-rap, for dike construction, and a bulldozer operator to compact the dikes (Allied Chemical, 1966).  Onondaga County provided the dredge operator, installed the pipeline, and excavated, hauled, and placed the borrow material provided by Allied Chemical (Allied Chemical, 1966).  The dike along the southwest side of basins 13 through 16 was constructed using an existing trolley bed running through the area (Onondaga County Department of Public Works, 1967).

Basins 1 through 3 were filled with 44,410 cy of delta material between November 7, 1966 and February 10, 1967 and the basins reached an elevation of 371 ft above mean sea level (MSL).  By July 1967 the elevation of the basins was raised to 374 ft above MSL.  Apparently, additional unknown fill material was placed within Basins 1 through 3 between August 1968 and October 1968 (Exponent 2000).

Basins 4 through 9 were planned to contain 160,000 cy of sediment and were filled between February 13, 1967 and October 12, 1967.  The source of the fill material is believed to be lake sediment from the nearshore area between Ninemile Creek and the lake outlet (Exponent 2000).  Basins 10, 11, 12, 18, and 19 were probably not filled with sediment.  However, 213,390 cy of fill from an unknown source may have been placed within Basins 10 and 11 at a later date.  Basins 13 through 17 were filled in 1967 and 1968 with 37,310 cy of what was presumably lake sediment.  These basins may have also received 272,000 cubic yards of fill from an unknown source (Exponent 2000).

Based on a review of the New York State Freshwater Wetlands (NYSFW) Map for the area, the State-regulated wetland SYW-6 exists at the Site (Figure 3).  Additionally, wetland habitats identified on the U.S. Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI) Map for the area exist on the Site and in Onondaga Lake adjacent to the Site.  The NWI habitat areas are depicted on Figure 4.

2.2.  Climate

Onondaga County has a humid, continental climate.  Annual precipitation averages approximately 39 inches.  The mean annual temperature is 48(F, with a mean July temperature of 71(F and a mean January temperature of 23(F.  Record temperatures range from 102(F in July to 26(F in January and February.  The frost-free season lasts from 150 to 180 days per year.  The National Weather Service Station at Hancock International Airport collects weather data for the area (NOAA 2002).

2.3.  Site geology/hydrogeology

2.3.1.  Regional geology

The Site is located at the base of the Onondaga Escarpment, which marks the boundary between the Ontario Lowlands and Allegheny Plateau physiographic provinces.  Ground elevations range from 363 ft above mean sea level (MSL) at the surface of Onondaga Lake to an elevation of over 1,000 ft above MSL near the top of the cuesta forming the escarpment.  

The lowlands are characterized by low relief and unconsolidated glacial-lacustrine and glacial-fluvial sediments deposited in and near the proglacial lake formed during glacial retreat.  The unconsolidated deposits vary in thickness from minimal to hundreds of feet.  The Silurian age Vernon Shale Formation underlies the unconsolidated deposits in the vicinity of the Site. 

The uplands feature higher relief and unconsolidated deposits of predominately glacial drift or valley train deposits.  The unconsolidated deposits vary in thickness.  Bedrock south of the Site changes stratigraphically from the Silurian Vernon Formation at the base of the cuesta through the Syracuse and Helderberg Formations to the Devonian Onondaga Formation found at the top of the cuesta.  Each of these formations has a gentle southward dip of 1 to 2 degrees. 

2.3.2.  Site geology

The Site extends roughly 4.1 miles along the shoreline and is approximately 0.07 miles wide.  The Site covers approximately 70 acres with surface elevations ranging from 363 ft above MSL, the average elevation of Onondaga Lake, to 374 ft above MSL. 

The site specific geology of the Dredge Spoil Area has not been documented. However, based on the geology of nearby areas, the following represents the possible site geology. Overburden at the Site likely consists of unconsolidated deposits of anthropogenic and natural origin up to 15 feet.  Either till or glaciolacustrine deposits may be present beneath these anthropogenic deposits. The typical glaciolacustrine sequence that has been observed beneath Onondaga Lake and along the lakeshore includes marl, silt and clay, fine grained sand and silt, sand and gravel, and till. A US Geological Survey boring in the lake near Basins 1, 2, and 3 encountered a portion of this glaciolacustrine sequence to a depth of about 125 ft. No sand and gravel was encountered above the till at this location. For those areas where the glaciolacustrine deposits are absent, till is typically encountered overlying the Silurian Age Vernon Shale.  The till typically encountered is described as a well-compacted red till composed of a clay and silt matrix with some sand and gravel. 

2.3.3.  Regional hydrogeology

Regionally, surface and ground water flow is from the south at the Onondaga Escarpment to the north toward Onondaga Lake (Kantrowitz 1970; Winkley 1989).  Onondaga Lake acts as an area of regional ground water discharge (Kantrowitz 1970).  Wells in the proximity of the shore of Onondaga Lake (Semet Ponds, Willis Avenue, Wastebeds 1-8, and Harbor Brook Sites) have consistently shown upward hydraulic gradients from the deep ground water zones to the lake.

The available literature on the area indicates that ground water flow from both the unconsolidated deposits and the bedrock is upward toward Onondaga Lake.  Winkley (1989) states, on page 82, “Discharge from a regional ground water system underlying the Appalachian Uplands is probably focused along the southern edge of the lake plain, immediately adjacent to the border scarp zone…. Evidence includes marked increases in the chloride and dissolved solids content of baseflow within this narrow area… the presence of flowing artesian wells… and numerous fens.” 

Some wells and springs in this area produce naturally salty water (Kantrowitz 1970).  The Syracuse and Salina Formation salt beds are the origin of the naturally occurring salty water.  Kantrowitz states that “fresh water moves down and dissolves the rock salt from the middle shale unit and then discharges along a relatively narrow area near the northern edge of the Appalachian Upland.”  Studies by the United States Geologic Survey (USGS) have documented the presence of a dense salt brine under Onondaga Lake (USGS 2000).

2.3.4.  Site hydrogeology

The ground water flow system at this Site has not been documented. Because of the close proximity to Onondaga Lake, it is expected that ground water flow from the Dredge Spoil area discharges to the lake. The relatively thin nature of the Dredge Spoil and their occurrence adjacent to Onondaga Lake suggest that only shallow ground water flow is directly related to the Dredge Spoil Area. 

3. Project scoping

3.1.  Previous studies

Previous studies at the Site include: 1) Hydrogeologic Assessment of the Allied Waste Beds in the Syracuse Area and 2) Onondaga Lake Remedial Investigation.

3.1.1.  Blasland, Bouck & Lee, 1989

A study by Blasland, Bouck & Lee entitled Hydrogeologic Assessment of the Allied Waste Beds in the Syracuse Area was prepared in 1989 for AlliedSignal, Inc.  The report was prepared to evaluate the potential impact(s) of the Allied wastebeds and suspected former waste disposal areas on local ground water and surface water resources.  

As part of the hydrogeologic assessment, a site history was prepared, a site reconnaissance was performed, physical and chemical data for the Solvay waste were reported, surface water and ground water samples were collected, and chloride loading to Onondaga Lake was estimated. It is indicated within this report that the Dredge Spoil Area received spoils in the late 1960’s.  No samples were taken from this area during this investigation.

3.1.2.  Onondaga Lake Remedial Investigation

The Dredge Spoil Area adjacent to Onondaga Lake was investigated in 2000 as part of the Onondaga Lake RI/FS (NYSDEC 2002).  Forty-one soil samples were collected from a variety of depth intervals ranging from 0 cm to 357 cm at 7 locations within basins 1 through 4.  The results of the samples collected at the Site are presented on tables presented within Exhibit 1.  The sample locations are provided on Figure A-4 of Exhibit 1.  Constituents detected at the highest concentrations and frequency were aluminum, arsenic, cadmium, chromium, cyanide, iron, lead, manganese, mercury, vanadium, assorted polyaromatic hydrocarbons (PAHs), hexachlorobenzene, Polychlorinated Biphenyls (PCBs), and Polychlorinated dioxins and furans (PCDD/PCDFs).

Predominant SVOCs included dichlorobenzenes (1,2-dichlorobenzene, 1,3-dichlorobenzene, and 1,4-dichlorobenzene), hexachlorobenzene, and assorted PAHs.  Dichlorobenzenes were detected at concentrations ranging from 51 (g/kg to 130 (g/kg.  Hexachlorobenzene was detected at concentrations ranging from 55 (g/kg to 620 (g/kg. PAHs were detected at concentrations ranging from 44 (g/kg to 32,000 (g/kg.

Predominant PCBs included Aroclor 1242, Aroclor 1254, Aroclor 1260, and Aroclor 1268.  Concentrations of these compounds ranged from 10.6 (g/kg to 487 (g/kg.  Total toxicity equivalency concentrations (TEQs) for PCDD/PCDFs ranged from 0.17 ng/kg to 68.77 ng/kg.  

Predominant metals at the Site included aluminum, arsenic, cadmium, chromium, cyanide, iron, lead, manganese, mercury, and vanadium.  Aluminum concentrations ranged from 1,010 mg/kg to 23,300 mg/kg.  Arsenic concentrations ranged 0.62 mg/kg to 13.3 mg/kg, cadmium concentrations ranged from 0.07 mg/kg to 1.2 mg/kg, chromium concentrations ranged from 3.3 mg/kg to 61.6 mg/kg, cyanide concentrations ranged from 0.90 to 1.4 mg/kg, manganese concentrations ranged from 106 mg/kg to 440 mg/kg, mercury concentrations ranged from 0.052 mg/kg to 98.8 mg/kg, vanadium concentrations ranged from 1.7 mg/kg to 40.7 mg/kg, and lead concentrations ranged from 2.5 mg/kg to 157 mg/kg.

3.2.  Site access

Site access for the Ninemile Creek Dredge Spoil Area will be negotiated prior to the initiation of the PSA.  Property maps and tax records will be reviewed and access agreements will be drafted by Honeywell and forwarded to Onondaga County, Anthony Bianchi, and Cosmo Zavaglia for execution.  A property ownership map is provided as Figure 5.  The access agreements will be signed prior to initiation of field activities.  If necessary, Honeywell may request that the NYSDEC provide legal support in negotiating the agreements.

3.3.  Base map and historical aerial photos

3.3.1.  Base map

A current base map for the Site was obtained from the Pictometry International Corporation (Pictometry 2003).  The historical sampling locations associated with the Onondaga Lake RI (NYSDEC 2002) were surveyed during their respective study phases.  These locations were added to the base map and non-surveyed locations were placed at approximate locations on the base map.  It is anticipated that a new base map, including topography, will be developed as part of the PSA and the historical sampling locations will be transferred to the new base map.  Sampling locations and monitoring wells added during the PSA will also be surveyed and added to the base map.

3.3.2.  Historical aerial photos

Historic aerial photos from 1938 to 1995 have been reviewed, as well as historic maps of the region.  Aerial photos are included in Exhibit 2. The Dredge Spoil Area appears to be generally a forested area between 1938 and 1966. However, in the 1951, 1959, and 1966 aerial photographs the area that is now covered by basins 1 through 3 shows indications that Solvay waste may be present. Basins 1 through 19 can clearly be seen in 1978 photograph with vegetative cover throughout the Site.  The 1995 aerial photos show the area to be well vegetated.

3.4.  Conceptual site model

This preliminary conceptual site model (CSM) was developed according to the guidelines presented in Data Quality Objectives for Remedial Response Activities (USEPA 1987).  Additional data collected during the PSA will be used to refine the CSM.

Review of data collected during previous studies is insufficient to evaluate whether a primary source area is present at the Site. 

At this time, no formal screening of constituents of potential concern (COPCs) has been performed (i.e., comparison against risk based concentrations). Based on a review of concentrations and detection of frequencies, the preliminary COPCs for the Site are aluminum, arsenic, cadmium, chromium, cyanide, iron, lead, manganese, mercury, vanadium, assorted PAHs, hexachlorobenzene, Aroclor 1242, Aroclor 1254, Aroclor 1260, and Aroclor 1268, and PCDD/PCDFs.

Humans and wildlife exposed to Site media are potential receptors.  Potential exposure pathways include direct exposure to impacted media via inhalation, ingestion, or dermal contact and indirect exposure through the food chain.

A portion of the Site is used for a recreational park and is currently accessible to the public.  Based on current conditions and activities at the Site, potential human receptors include:

· Adolescent trespasser/recreator.

· Adult trespasser/recreator.

· Utility maintenance worker.

· Recreational fisherman.

· Construction worker.

· Industrial worker.

· Sewer/water line workers.

Potential environmental receptors include both aquatic and terrestrial wildlife utilizing Onondaga Lake, upland areas of the Site, and wetland portions of the Site.  It is believed that the Site will have similar aquatic receptors as those established for the Willis Avenue ecological risk assessment (O’Brien & Gere 2002c) and those recommended for the Harbor Brook Site (O’Brien & Gere 2002d).  Potential aquatic receptors include plants, benthic invertebrates, fish, and higher level predators (e.g., great blue heron and mink).  Terrestrial receptors will be evaluated during the performance of steps 1 through 2b of the Fish and Wildlife Impact Assessment (FWIA).  Potential terrestrial receptors include plants, ground dwelling invertebrates, small mammals (e.g., white footed mouse and rabbits), birds (e.g., American robin), larger mammals (e.g., deer), and assorted avian and mammalian predators (e.g., red-tailed hawk, red fox, etc.).

3.5.  Identification of data quality objectives (DQOs) and data needs

DQOs are quantitative and qualitative statements specifying the quality of the environmental data required to support the decision making process.  DQOs define the total acceptable uncertainty in the data for each specific activity conducted during the investigation.  The uncertainty includes both sampling error and analytical error.  The overall objective is to keep the total uncertainty within an acceptable range that will not hinder the intended use of the data.  Laboratory analyses and analytical levels will adhere to the guidelines described in Data Quality Objectives for Remedial Response Activities (USEPA 1987).  The principal DQOs of this investigation are to:

· Identify and characterize constituents associated with the Site.

· Assess migration pathways of the Site constituents.

· Assess routes of exposure to potential human and ecological receptors.

Based on review of data collected during previous studies, the following data needs (gaps) have been identified:

· More rigorous characterization of ground water flow system.

· Evaluation of ground water flux from the Site. 

· General understanding of ground water quality discharging to Onondaga Lake.

· Site soil characterization.

· Surface soil characterization to evaluate the presence of hazardous waste/substances at the Site and support preliminary risk assessments.

· Surface water characterization.

· Loading budgets (e.g., chloride, organics, etc.).

3.6.  Preliminary identification and compliance with standards, criteria, and guidelines (SCGs)

SCGs are New York State standards, criteria, and guidelines and federal requirements that are either potentially applicable or relevant and appropriate (ARARs) given the conditions at the Site.  There are three types of SCGs that are identified throughout the PSA process: 1) chemical-specific, 2) location-specific, and 3) action-specific.  Chemical-specific SCGs are requirements and/or guidance that established health or risk-based numerical values or methodologies which, when applied to Site-specific conditions, result in numerical values.  These numerical values establish an acceptable or target amount or concentration of a chemical that may be found in, or discharged to, the ambient environment.  Location-specific SCGs establish restrictions on activities based on conditions of the Site or immediate environs.  Action-specific SCGs set controls or restrictions on particular types of actions related to management of hazardous substances, pollutants, or contaminants.

The identification of SCGs is an iterative process that continues throughout the PSA process as a better understanding of Site conditions, residuals, and remedial action alternatives is gained.

Preliminary sources of SCGs that may be applicable to this PSA are:

· 6 NYCRR Parts 702 and 703 and NYSDEC TOGS 1.1.1 – Ambient Water Quality Standards and Guidance Values (NYCRR 1985; NYCRR 1985a; NYSDEC 1998).

· USEPA Soil Screening Guidance (USEPA 1996).

· NYS TAGM 4046 – Determination of soil cleanup objectives and cleanup levels (NYSDEC 1994).

· Preliminary Remediation Goals for Ecological Endpoints (Efroymson et al. 1997).

· USEPA Region 4 Recommended Ecological Screening Values for Soil (Friday 1998).

· 6 NYCRR Part 608 – Use and Protection of Waters (NYCRR 1994).

· 6 NYCRR Part 663 – Freshwater Wetlands Permit Requirements (NYCRR 1985b).

· NYSDEC Technical Guidance for Screening Contaminated Sediments (NYSDEC 1999).

4. PSA task plan

4.1.  Project planning

This task involved the performance of several subtasks to produce the project planning documents and the project schedule necessary to execute the PSA.  These subtasks included field reconnaissance, PSA strategy sessions, evaluation of existing data, identification of DQOs, determination of potential SCGs, scoping of the PSA, and development of a conceptual Site model.

4.2.  Field investigation and sampling plan

4.2.1.  Site reconnaissance

A Site reconnaissance will be performed to gather information regarding current Site conditions, including existing monitoring well conditions and seep locations, and stake out proposed sampling locations.  The Site will be visually inspected and pertinent field notes will be developed documenting potentially disturbed areas (e.g., mounded or depressed), current covertypes, and wildlife use of the Site.  Photo documentation will also be collected during the reconnaissance.  Available aerial photographs and/or other historical information will be reviewed prior to performance of the reconnaissance.

4.2.2.  Marking of subsurface utilities

Prior to initiation of intrusive activities, a Dig Safely New York, formerly the underground facilities protective organization (UFPO), request will be made.  A date and time will then be established for the various utility companies to meet the contractor’s representative at the Site to mark the locations of subsurface public utilities.  As-built maps will be obtained from the current owners to facilitate marking of private utilities.

4.2.3.  Mobilization

Prior to the initiation of the PSA field work, the field equipment needed to complete the work will be procured, Site clearing will be performed, and arrangements will be made with the appropriate laboratories for sample containers.

4.2.4.  Ground water screening

Objective

Ground water screening samples will be collected along the downgradient perimeter of the existing basins.  Visual observations of lithology and field screening of soils, as well as the analytical results of the ground water encountered will aid in the selection of permanent shallow monitoring well locations. 

Approach

Ground water screening samples will be collected from the shallow zone at 19 locations along the downgradient perimeter of the basins.  Water screening samples will be collected from within the upper five feet of the first encountered ground water and the borings will be advanced to at least one foot into native material.  Samples will be collected by direct push or hollow stem auger drilling techniques.  The sample locations will be situated near the downgradient berm of each basin.  Exact sample locations will be selected in the field, in concurrence with the NYSDEC.  Proposed sampling locations are presented on Figure 6.

Subsurface soil samples will be collected continuously throughout the boring(s).  Drilling will be overseen by a geologist, who will complete a boring log to document encountered subsurface strata and other pertinent observations.  A photoionization detector (PID) and mercury vapor analyzer (MVA) will be used to screen collected samples and to monitor the breathing zone during drilling.  Once the desired depth has been reached, a ground water screening sample will be collected.  The ground water sample will be collected by retracting the drill rods to expose the screen and allow ground water to enter the sampler.  Dedicated Tygon or polyethylene tubing will be lowered into the sampler and ground water will be pumped to the surface using a peristaltic pump or equivalent. If yields are not sufficient to obtain a sample via the screen point sampler, a 0.75-inch (in) diameter temporary polyvinyl chloride (PVC) well will be installed within the borehole.

The Geoprobe screen point sampler will be equipped with a retractable 0.0040 - inch (4 slot) slot screen.  A peristraltic pump or similar will be used to collect a sample through the drilling rods.  The small screen size is designed to minimize the turbidity of the samples.  If high turbidity samples are unavoidable (high percentage of silts and clays), the samples will be collected and analyzed.  The analytical results for inorganics of turbid samples may not necessarily be representative of ground water but they can be used to represent an upper limit.  Permanent monitoring wells may be installed in those areas where turbidity is determined to be prohibitive of representative analytical results.

Ground water screening samples will be submitted for laboratory analyses by USEPA SW846 methods.  The samples will be analyzed for Target Compound List/Target Analyte List (TCL/TAL) parameters using methods 8260, 8270C, 8081, 8082, 6010B, 7470A, and 9010B/9014 for VOCs, SVOCs, pesticides, PCBs, metals, mercury, and cyanide respectively. A sampling summary matrix is provided as Table 1.

4.2.5.  Surface soils

Objective

Surface soils will be collected to evaluate areas of known or suspected impacts, areas of high activity, random areas, and assess potential exposure levels in surface soils.

Approach

Surface soil samples will be collected from approximately twelve (12) locations by boring with a manually driven 2-in split spoon or hand auger.  Samples will be collected from three locations each within basins 1 through 4.  One of the locations within each basin will be collected at the ground water screening location within that basin.  Samples will be collected from the 0-6 inch and 6-12 inch depth intervals. Proposed surface soil samples locations are presented on Figure 6.  Exact sampling locations will be selected in the field, in concurrence with Honeywell and the NYSDEC.

Surface soil samples will be submitted for laboratory analyses by USEPA SW846 methods (USEPA 1996a).  These samples will be analyzed for TCL/TAL parameters using methods 8260, 8270C, 8081, 8082, 6010B, 7471, and 9010B/9014 for VOCs, SVOCs, pesticides, PCBs, metals, mercury, and cyanide respectively. A sampling summary matrix is provided as Table 1.

4.2.6.  Wetland sediments

Objective

Wetland sediments will be collected to evaluate areas of known or suspected impacts, areas of high activity, random areas, and assess potential exposure levels in surface soils.

Approach

Wetland sediment samples will be collected from approximately forty-five (45) locations by boring with a manually driven 2-in split spoon or hand auger.  Samples will be collected from three locations each within basins 5 through 19 (located within NYSDEC wetland SYW-6).  One of the locations within each basin will be collected at the ground water screening boring location within that basin.  Samples will be collected from the 0-6 inch, 6-12 inch, and the 12-24 inch depth intervals. Proposed wetland sediment samples locations are presented on Figure 6.  Exact sampling locations will be selected in the field, in concurrence with Honeywell and the NYSDEC.

Wetland sediment samples will be submitted for laboratory analyses by USEPA SW846 methods (USEPA 1996a).  These samples will be analyzed for TCL/TAL parameters using methods 8260, 8270C, 8081, 8082, 6010B, 7471, and 9010B/9014 for VOCs, SVOCs, pesticides, PCBs, metals, mercury, and cyanide respectively.  Sediment samples will also be analyzed for total organic carbon (TOC) and grain size.  A sampling summary matrix is provided as Table 1.

4.2.7.  Subsurface soils/sediments

Objective

Subsurface soils/sediments will be collected to evaluate subsurface geologic strata and subsurface constituent concentrations.

Approach

Subsurface soil/sediment samples will be collected from nineteen (19) centralized locations in each basin and from the 19 locations associated with the ground water screening borings described in Section 4.2.4.  Sampling methods will be performed as described in Section 4.2.4.  Samples will be collected from a depth greater than 1 ft in surface soil basins and greater than 2 ft in borings associated with wetland sediments.  The sample intervals will be selected on the basis of visual observation, field screening results, or randomly in the absence of detectable screening measurements and visible impacts.  Additional sampling locations may be added if field conditions suggest two locations are insufficient for representativeness (with NYSDEC concurrence)

Subsurface soil/sediment samples will be submitted for laboratory analyses by USEPA SW846 methods (USEPA 1996a).  These samples will be analyzed for TCL/TAL parameters using methods 8260, 8270C, 8081, 8082, 6010B, 7471, and 9010B/9014 for VOCs, SVOCs, pesticides, PCBs, metals, mercury, and cyanide respectively. In addition, one soil sample will be collected from each soil boring for possible Toxicity Characteristic Leaching Procedure (TCLP) analyses, reactivity, and ignitability.  These samples will be selected based on field observations and in concurrence with Honeywell and the NYSDEC. The TCLP samples will be extracted and analyzed, as per 40 CFR Part 260, if the total sample result is more than 20 times greater than the hazardous regulatory limit, as per 40 CFR Part 261.  The sample will be submitted for TCLP extraction and analysis of only those parameters that have total concentrations more than 20 times greater than the regulatory limit (e.g., TCLP VOCs if benzene exceeds 20 times regulatory limit).  If total results are not available within the specified holding times for TCLP samples, the TCLP samples will be extracted and held pending the results of the total analyses.  TCLP parameter analyses will be performed using the methods listed above and extraction Method 1311.  Any sample analyzed for TCLP will also be analyzed for hazardous waste characteristics including ignitability and reactivity. Ignitability will be analyzed using Method 1010/1020A/1030 and reactivity using the Test Method to Determine Hydrogen Sulfide and Hydrogen Cyanide Released from Wastes. A minimum of one sample per soil boring will be analyzed via the TCLP extraction method and for ignitability and reactivity.  A sampling summary matrix is provided as Table 1.

4.2.8.  Monitoring wells

Objective

Monitoring wells will be installed and sampled to evaluate ground water flow patterns and chemical characteristics. Soil borings, advanced for monitoring well installation, will also provide data to evaluate subsurface geologic strata. 

Approach

Soil borings for conversion to monitoring wells will be installed using conventional hollow stem auger drilling techniques.  Samples will be collected continuously throughout the boring(s) in accordance with ASTM Method D1586-84 using a 140-lb hammer and 2 ft split barrel samplers.  Drilling will be overseen by a geologist, who will complete a boring log to document encountered subsurface strata and other pertinent observations.  In addition, each split spoon sample will be screened using a PID and MVA.  The depth of the shallow borings will be determined based on the results of the direct push borings.  One soil sample will be collected from each boring from a depth greater than 12 inches.  The sample intervals will be selected on the basis of visual observation, field screening results, or randomly in the absence of detectable screening measurements and visible impacts.  A total of nine monitoring wells, three upgradient wells and six downgradient wells, will be installed in order to evaluate ground water flow across the Site.

Drill cuttings generated during well installation will be containerized for subsequent disposal of at an appropriate off-Site facility based on analytic results.

Soil samples for laboratory analysis will be transferred from the split spoon to a dedicated aluminum pan or decontaminated metal bowl and homogenized using a dedicated plastic spatula or decontaminated metal spoon.  Prior to homogenization, a sample for VOC analysis will be selected and containerized.  Subsequent to homogenization, soils will be transferred to the appropriate laboratory containers for the remainder of the analyses and placed in a cooler containing ice.

Soil boring samples will be submitted for laboratory analyses by USEPA SW846 methods (USEPA 1996a).  These samples will be analyzed for TCL/TAL parameters using methods 8260, 8270A, 8081, 8082, 6010B, 7471, and 9010B/9014 for VOCs, SVOCs, pesticides, PCBs, metals, mercury, and cyanide respectively. A sampling summary matrix is provided as Table 1.  

A total of nine wells screened across the water table will be located upgradient and downgradient in order to evaluate ground water flow across the site. Monitoring well locations will be selected, in concurrence with Honeywell and the NYSDEC, based on the results of the ground water screening program.   Potential locations of these wells are presented on Figure 6.  The monitoring wells will be screened across the water table. Actual screen depths will be decided in the field in concurrence with Honeywell and the NYSDEC. 

Well construction details are depicted on Figure 7.  The wells will be installed within the hollow stem augers.  A 2-inch diameter PVC well consisting of a 10-ft length of 0.010- or 0.020-inch slotted screen flush-threaded to riser casing will be lowered through the auger. The screen size will be selected based upon the nature of the subsurface material.  The riser casing will be extended approximately 2 ft above ground surface.  A sandpack suitable for use with the screen slot size will be installed within the annular space between the borehole and the well.  The sandpack will extend from the bottom of the well to 2 to 5 ft above the top of the well screen.  A 3-ft thick bentonite seal will be installed in the annular space above the sand pack to prevent water from moving vertically along the borehole.  The remaining annular space will be filled with a Portland cement/bentonite grout through a tremie pipe to a maximum depth of 5 ft below grade.  To protect the well and prevent unauthorized access, a steel guard pipe with a cover and pad lock will be installed around each well.  A concrete pad will be installed around the guard pipe to direct precipitation away from the borehole.  A vented cap will be added to the well.

If high ground water conditions are encountered, the sand pack will be installed to at least 1 ft above the screened interval, with at least 1 ft of bentonite seal installed above the sand pack.  Further well modifications due to higher ground water levels will be made, if necessary, in concurrence with Honeywell and the NYSDEC.
Following installation of the wells and prior to collection of ground water samples, each well will be developed to remove material which may settle in and around the well screen.  Development will consist of the removal of ten well volumes using either a bailer or centrifugal pump.  A 50 Ntu goal has been established.  If this cannot be achieved, the contractor and Honeywell will coordinate with the NYSDEC to establish a mutually agreeable development volume.  Development water will be contained in a polyethylene tank located on-Site for subsequent disposal.  The method of disposal will be determined based on ground water analytical results.  Sampling will be conducted a minimum of seven days after development.

4.2.9.  Hydraulic conductivity testing

Hydraulic conductivity tests will be performed for each well to estimate the horizontal hydraulic conductivity of materials surrounding the well screen.  Rising head measurements will be obtained following removal of a PVC slug from the well.  It is understood that a limited saturated zone may create difficulties in performing the proposed hydraulic conductivity testing (slug tests).  This testing can be and has been performed on shallow wells at adjacent Honeywell sites, as long as the limitations are understood when performing the tests and analyzing the results.
4.2.10.  Ground water sampling

Two rounds of ground water samples will be collected from the wells installed as part of this PSA, with one round occurring during a period of high ground water elevation and a second round during a period of low ground water elevation.  Samples will be collected using low flow purging techniques.  If the hydrogeologic unit will not produce enough water, a bailer will be used to purge the well and collect a sample once a sufficient amount of water enters the well.  Low flow purging involves inserting a stainless steel Grundfos pump (Rediflow) and dedicated polyethylene tubing within the screened interval of the well and purging at a maximum rate of 0.5 liters/minute.  During purging, ground water quality parameters including pH, conductivity, temperature, eH, turbidity, and dissolved oxygen will be monitored continuously using an in-line meter.  Once the ground water quality parameters have stabilized, or after the removal of three well volumes, samples will be collected directly from the tubing.  The pump will be decontaminated between wells in accordance with the procedures set forth in the QAPP.  Purge water will be contained in a polyethylene tank located on-Site for subsequent disposal.  Additionally, four rounds of synoptic ground water elevation measurements will be collected on a quarterly basis starting with the first round of ground water sampling.

The ground water samples will be submitted for laboratory analyses using USEPA SW846 methods (USEPA 1996a).  These samples will be analyzed for TCL/TAL parameters using methods 8260, 8270C, 8081, 8082, 6010B, 7470, and 9010B/9014 for VOCs, SVOCs, pesticides, PCBs, metals, mercury, and cyanide respectively.  The ground water will also be analyzed for hardness and major cations and anions (Ca, Mg, Na, K, Cl, SO4, CO3, HCO3).   A sampling summary matrix is provided as Table 1.

4.2.11.  Surface water/sediment sampling

Objective

Surface water and sediment samples will be collected from on-Site drainage ditches and swales, marshy areas, and seep locations to evaluate the potential impact to surface water bodies from Site ground water and/or surface run-off, including the I-690 drainage system along the southern boundary of the Site, and to evaluate the potential migration of hazardous wastes/substances from the Site.

Approach

Two rounds of surface water and one round of sediment samples will be collected from the following locations:

· Seep locations along shoreline of Onondaga Lake, if identified during seep reconnaissance

· Ponded area northeast of Basin 10

· Ponded area within Basin 18 and 19

· Drainage swale to the south of Basin 5

· Drainage swale associated with Basins 16 and 17

· Ponded area west of Basin 12

· Ponded area southwest of Basins 6, 7, and 8

Proposed sampling locations are presented on Figure 6 and exact sampling locations will be determined in the field in concurrence with Honeywell and the NYSDEC.  All drainage ditches and swales and seep locations found at the Site during the Site reconnaissance, or during other field activities, will be sampled  for surface water and sediment and analyzed for the parameters discussed below.  Prior to surface water and sediment sampling, a reconnaissance will be performed to evaluate the presence of seeps along the lakeshore. 

Surface water samples will be collected by immersing a glass container in the surface water body.  The glass container will then be used to fill the laboratory containers.  The presence of a sufficient quantity of surface water will determine whether the surface water sample can be collected.  Prior to the preservation of surface water samples the pH will be measured in the field.  Sediment samples will be collected from a depth of 0-6 inches and 6-12 inches using lexan tubing or dedicated plastic spatulas.  Prior to homogenization of sediments, a sample for VOCs analysis will be selected and containerized.  Subsequent to homogenization, sediments will be transferred to the appropriate lab containers for the remainder of the analyses and placed in a cooler containing ice.

Surface water and sediment samples will be submitted to the laboratory for analyses by USEPA SW846 methods (USEPA 1996a).  The samples will be analyzed for TCL/TAL parameters using methods 8260, 8270, 8081, 8082, 6010B, 7471, and 9010B/9014 for VOCs, SVOCs, pesticides, PCBs, metals, mercury, and cyanide respectively.  Sediment samples will also be analyzed for total organic carbon (TOC) and grain size, and surface water will be collected for mercury (high resolution) using method 1669 and analyzed using method 1631, rather that method 7470A.  Surface water samples will also be analyzed for hardness.   A sampling summary matrix is provided as Table 1.

5. Site survey/topographic maps

A topographic survey will be performed by a NYS-licensed surveyor.  The topographic survey will be initiated at the beginning of the field program. A topographic map will be developed with 2-ft contours to use as the base map for the Site.  A sample location survey will be performed by a NYS-licensed surveyor following completion of the direct push borings, monitoring well installations, and surface water/sediment sampling.  For direct push borings, surface water/sediment sampling locations, and storm water catch basins, the location will be surveyed.  For monitoring wells, the ground surface and top of casing will be surveyed to allow for calculation of ground water elevations and development of ground water flow maps.  A limited number of pertinent site features will also be surveyed to allow for accurate placement of sampling locations on existing Site maps. The survey datum will be New York State Plane (NAD 83) and mean sea level (NAD 88).

6. Sample analysis and data management/validation

6.1.  Sample analysis

Samples will be analyzed using the methods and protocols set forth in the Ninemile Creek Dredge Spoil Area QAPP (O’Brien & Gere 2004).  Samples for all media will be analyzed by the selected laboratory using SW846 methods.  TCL/TAL parameter analyses will be performed using 8260B plus 10 TICs, 8270C plus 20 TICs, 8081A, 8082, 6010B, 7470A/7471A, and 9010B/9014 for VOCs, SVOCs, pesticides, PCBs (including Aroclor 1268), metals, mercury, and cyanide, respectively.  Sediment samples will also be analyzed for grain size and TOC using ASTM Method D422 and USEPA Method 9060, respectively.  Surface water and seeps will be analyzed for mercury using high resolution Method 1669.  Ground water and seeps will be analyzed for major cations/anions using Method 6010B/300.  A sampling summary matrix is provided as Table 1. 

6.2.  Data management/validation

Analytical data from the laboratory will be received in hardcopy and electronic format.  The electronic data will be entered into a project database for use in preparation of summary tables and for the Human Health and Ecological Risk Assessments, as necessary.

Analytical data will be validated in accordance with applicable USEPA and NYSDEC guidance as discussed in the Ninemile Creek Dredge Spoil Area QAPP (O’Brien & Gere 2004).  In accordance with the agreement between Honeywell and the NYSDEC, ten percent of the data will be validated and one hundred percent of the calibration data will be validated.  Data validation reports will be prepared and included as an appendix in the Data Summary Report and subsequent reports, if necessary.

Subsequent to validation, the data will be uploaded to the Locus Technologies EIMTM environmental data management system.

7. Data evaluation

The data evaluation process will occur throughout the PSA.  Likely items included within the data evaluation are:

· Boring log and test pit log preparation and interpretation

· Subsurface stratigraphy evaluation

· Ground water flow modeling/ground water hydrology

· Chemical data summaries for each matrix sampled

· Analytical data will be screened against the appropriate SCGs

· Correlation between the vertical and horizontal extent of Site-related constituents and ground water hydrology

· Vertical and horizontal extent of Site-related constituents

· Source evaluation

· Environmental fate and transport model/evaluation

8. Fish and wildlife analysis – Steps 1 through 2b

Steps 1 through 2b of the NYSDEC’s Fish and Wildlife Impact Analysis (FWIA) (NYSDEC 1994a) will be performed.  The objective of the FWIA – Step 1 is to identify fish and wildlife resources currently or previously located at the Site.  Potential pathways of constituent migration to fish and wildlife resources are identified through the tasks performed for Step 1, as follows:

· Creation of Site topographic, covertype, and drainage maps,

· Description of the fish and wildlife resources, including the expected fauna and vegetative covertypes of the study area,

· Description of the fish and wildlife resource value, and

· Identification of applicable fish and wildlife regulatory criteria

The objective of Step 2 – Contaminant-Specific Impact Assessment –is to determine the impacts of site-related constituents on fish and wildlife resources existing in the vicinity of the Site.  For this effort, the FWIA will be completed through Step 2B, which includes the Pathway Analysis and the Criteria-Specific Analysis, as described below:

· Pathway Analysis: During this step, potential pathways between fish and wildlife resources and constituents of potential concern are identified.  If pathways do not exist or impact to a resource is minimal, no additional analysis is required.

· Criteria-Specific Analysis: This analysis compares site-specific constituent levels with numerical criteria and/or ecologically-based screening values to provide an assessment of potential impact to ecological resources.  If constituent levels are below criteria/screening levels, it is assumed a minimal threat to fish and wildlife resources exists at the Site and further evaluation is unnecessary.  If constituent levels exceed criteria/screening levels, additional Steps of the FWIA may be required.

Based on the results of Steps 1 through 2b of the FWIA and other investigative activities conducted as part of the PSA, the need for additional FWIA steps will be evaluated in accordance with the criteria set forth in the NYSDEC guidance.  If an ecological risk assessment (ERA) is deemed necessary, it will be performed in accordance with the ERA guidance developed by the NYSDEC and USEPA for Onondaga Lake Subsites (NYSDEC 1998a).  This guidance includes a combination of the NYSDEC’s FWIA guidance and the USEPA’s Ecological Risk Assessment Guidance for Superfund (USEPA 1997).

9. Preliminary human health risk assessment

Based on review of analytical data collected during the PSA and a meeting between Honeywell, the NYSDEC, and the contractor, a preliminary human health risk assessment (HHRA) may be performed to establish potential receptors, exposure pathways, and exposure frequencies.

10. Data summary report

A PSA Data Summary Report will be prepared that presents results of sampling performed during the PSA.  The Data Summary Report will also include a Site Plan presenting sample locations.

11. Project schedule

The PSA field investigation will begin subsequent to approval of this Work Plan.  A preliminary schedule for completion of the PSA is included as Figure 8.
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