ABSTRACTS for Posters for New England SRA July 14 Poster Session and Panel:

From: Hutcheson, Michael (DEP) [mailto:Michael.Hutcheson@state.ma.us]

Fish Tissue Mercury Concentration Trends in Northeastern Massachusetts Hutcheson, M.S., J. Rose, B. Eddy, and C.M. Smith. MA DEP. 

1 Massachusetts Department of Environmental Protection, Office of Research and Standards; 2MA DEP, Wall Experiment Station;  3University of Massachusetts Boston

 TC  " ABSTRACT " \l 1 
Largemouth bass (LMB) (Micropterus salmoides) and yellow perch (YP) (Perca flavescens) were sampled from 26 lakes in northeast Massachusetts in the northeastern United States in order to: 1) examine the possible contribution of local sources of atmospheric mercury to the local fish mercury concentrations; and 2) examine the relationships between levels of fish tissue mercury concentrations in the study area and other regions of the State and country.  The study area had the highest model-predicted level of atmospheric mercury deposition in the northeast US.  Until recently, three municipal waste combustors and one medical waste incinerator operated in this area which has a long history of industrialization, with mercury releases occurring as early as the nineteenth century. Sampling occurred in downwind, near field upwind and far upwind areas based upon prevailing wind patterns vis-à-vis the four incinerators.  

Edible muscle mercury concentrations in LMB (mean 0.89  0.43 mg/kg [n=192] for all individuals) in the study area were in the top quartile of LMB mercury values derived for more rural, non-source-impacted Massachusetts lakes.  YP mercury concentrations (mean 0.44  0.21 mg/kg, n=152) were greater than those from more rural regions of the state.  

The study results suggest that the tissue concentrations of mercury in these two species in the study area reflect the predicted higher atmospheric mercury deposition rate for this region which has had a long history of industrialization, with associated historic point sources of mercury emissions.  Complimentary sediment coring shows over a century- long period of increased mercury deposition to lake sediments in this area compared to another part of the state and the region.

No obvious geographical pattern was observed in LMB or YP fish tissue mercury concentrations with respect to their locations relative to the incinerators.  

From: Sunessa Schettler [mailto:sschettl@gradientcorp.com]
HEALTH RISKS FOR CONSTRUCTION WORKERS IN INDUSTRIAL REDEVLOPMENT:  A MAJOR RISK DRIVER? S Schettler, M R Seeley, and B D Beck. Gradient Corporation, Cambridge, MA, USA

Redevelopment of former industrial areas may result in exposure of construction workers to historical subsurface contamination.  A human health risk assessment addressing such exposures was performed for a site near a former manufactured gas plant in Kansas City, MO.  This site had unique construction-phase exposure scenarios because of proposed future residential and commercial uses, including a Federal Reserve Bank building requiring excavation of contaminated soil to 40 feet below ground surface.  The primary chemicals of concern (COCs) were volatile organic compounds (VOCs), polycyclic aromatic hydrocarbons (PAHs), coal tar, and a petroleum hydrocarbon (diesel).  Because of the spatial heterogeneity of the soil and groundwater data for these COCs, we divided the site into six exposure zones and estimated risks for the two most contaminated zones.  Exposure pathways included dermal contact with soil and groundwater; incidental soil ingestion; and inhalation of air in construction pits, trenches, and buildings.  We estimated cancer risks and non-cancer hazards for construction and utility workers during the construction phase and for future residents and office workers in the post-construction phase. We also estimated risks for exposure to coal tar, which was noted in the soil boring logs, but not quantified analytically.  Cancer risks for the construction and utility workers exceeded the Missouri's acceptable risk of 1 x 10-5 in two exposure zones and non-cancer hazards exceeded 1.0 in one exposure zone.  There were no unacceptable risks for either residents or office workers in the post-construction phase.  Due to risks to the construction and utility workers exceeding state criteria, risk reduction measures prior to construction were recommended.

From: Lisa M. McIntosh [lmcintosh@woodardcurran.com]

Sediment Quality Assessment in Four Suburban Massachusetts Rivers. Lisa M. McIntosh, Carissa L. Capuano, R. Duff Collins and Janet Robinson, Woodard & Curran; and Glen Breland, Alpha Analytical Labs. 

The investigators evaluated sediment quality to determine the levels of sediment pollutants associated with non-point sources in suburban stretches of four Southeastern Massachusetts riverways: The Charles River (Medway), the Neponset River (Norwood), Cushings Brook (Hanover) and Furnace Brook (Quincy).  Six sediment samples were collected from a contiguous reach on each river and analyzed for total organic carbon (TOC), grain size, extractable petroleum hydrocarbons (EPH), polycyclic aromatic hydrocarbons (PAHs), arsenic, lead and chromium. Additionally, water quality parameters (dissolved oxygen, pH, temperature, turbidity, and conductivity) were recorded at each sample station.  All river sediments generally consisted of sand and silt, with minor amounts of clay. EPH fractions, PAHs and metals were detected in every sample collected within each river stretch. The concentrations of total PAHs detected ranged from 1 mg/kg up to 93 mg/kg.   Among all samples from each river stretch, the ranges of concentrations of contaminants were typically within one to two orders of magnitude.  The patterns of these constituents were generally reflective of those associated with roadway runoff, with heavier-weight PAHs and EPH fractions predominant.  We evaluated sediment quality results with respect to consensus-based ecological sediment screening levels as a means of assessing potential toxicity to benthic invertebrates. In most samples, detected concentrations of constituents exceeded these screening levels.  The conclusions of this study document the ubiquitous presence of these contaminants in sediments of suburban rivers and underscore the importance of considering non-point sources of contamination in suburban/urban waterways when planning assessment activities and evaluating impacts to sediment quality.

From: Denise Kmetzo, Project Scientist, Woodard & Curran, Dedham, MA

Continental Scale Soil Geochemical Survey of North America: Progress and Pilot Studies Kmetzo, Denise

Natural and anthropogenic soil geochemical data are often used by risk assessors to relate risks posed by a contaminated site to those attributable to background sources.  The most often-quoted data set for background concentrations of metals and other trace elements United States soils (Shacklette and Boerngen, 1984) consists of only 1,323 samples collected during the 1960s and 1970s by the USGS; this data set represents a density of only one sample per about 2,300 mi2, and is considered to be inadequate to address the increasing number of questions posed by the risk assessment and regulatory community.  In the autumn of 2002, David Smith from the USGS spoke to SRA-NE about plans for a continental scale soil geochemical survey of North America and called on risk assessors to be involved in the survey planning stages, as the largest request for the Shacklette data comes from the risk assessment community.  This poster will present the progress in planning and preparing for the continental-scale survey.  Since Smith’s presentation to SRA-NE, the USGS has hosted a three-day workshop dedicated to planning the survey.  The soil survey team has identified protocols, sampling strategies, analytical methods and goals of the survey, has identified two pilot studies, and has begun collecting soil samples for the two pilots.  The results of the pilot studies will be used to help refine the strategy for the large study, which is set to begin in 2006.  While the final planning stages for the continental wide effort are still underway, I would like to raise awareness of this effort and solicit comments and ideas from the risk community regarding the survey strategy.

From:  Susan Kane Driscoll, Menzie Cura [driscols@menziecura.com]

Application of Equilibrium Partitioning Sediment Benchmarks (ESBs) for PAH Mixtures to Manufactured Gas Plant Sites  Kane Driscoll, S., B. Amos, M. McArdle, C. Menzie, Menzie-Cura & Assoc., Inc. Winchester, MA, and A. Coleman, EPRI, Palo Alto, CA.

This project examines the application of site-specific Equilibrium Partitioning Sediment Benchmarks (ESBs) for assessing the bioavailability and toxicity of sediment-associated polycyclic aromatic hydrocarbons (PAHs) in sediments at former Manufactured Gas Plant (MGP) sites. The major objectives of the study were to: 1) examine whether the ESBs for PAHs can be used as a conservative predictor of sediment toxicity at MGP sites, 2) validate the use of the US EPA Bioavailability Procedure, which uses measured concentrations of PAHs in porewater and soot-like carbon in sediment to develop site-specific ESBs, and 3) calculate an MGP-specific uncertainty factor (UF) that can be used to predict toxicity associated with the specific suite of PAHs that are likely to be present at MGP sites.  Samples of sediment were analyzed for total PAHs, total organic carbon, soot-like carbon, sediment toxicity (28-day Hyalella azteca test), and concentrations of PAHs and dissolved organic carbon in porewater. ESB Sum-Toxic Units (TUs) were calculated based on measured concentrations of PAHs in bulk sediment, measured concentrations of PAHs in porewater, or estimated concentrations in porewater that accounted for binding to soot-like carbon. ESB Sum-TU based on bulk sediment correctly predicted lack of toxicity in sediments with concentrations of total PAHs less than 100 mg/kg, over predicted toxicity for sediments with concentrations between 200 to 300 mg/kg, and correctly predicted toxicity in sediments with concentrations greater than 300 mg/kg. Sum-TU based on measured porewater concentrations were somewhat variable, overestimating toxicity in fewer samples than estimates based on bulk sediment, but in more samples than estimates that incorporate soot-like carbon. Results indicate that estimates of ESB Sum-TU that incorporate measurements of soot-like carbon are in closest agreement with results of sediment toxicity tests.
From:  Jennifer Ericson, Clark University [jericson@clarku.edu]

Age-Related Differences in Susceptibility to Carcinogenesis—An Elaboration of the EPA Analysis of Empirical Animal Bioassay Data Dale Hattis*, Rob Goble*, Abel Russ*, Margaret Chu+ and Jen Ericson*#
The U.S. Environmental Protection Agency has recently reevaluated the cancer risk assessment guidelines and suggested that early life exposures may result in a greater cancer risk than exposures later in life.  Subsequently, their analysis has estimated that exposures to mutagenic chemicals that occur before 2 years of age should be assumed to have a 10 fold greater risk than adult exposures, while exposures between age 2 and age 15 should be assumed to have a 3 fold greater risk.  Here the analysis by the EPA has been elaborated to further assess the potential differences in carcinogenic risk across 3 age groups (fetal, birth-weaning, and weaning-60 days) through the use of likelihood-based statistical analyses.  The principal uncertainties that arise in using this type of data and analyses have been identified as:

1)
Uncertainty in the central estimates of the life-stage specific sensitivity factors estimated earlier,

2)
Uncertainty from chemical-to-chemical differences in life-stage-specific sensitivities for carcinogenesis, and 

3)
Uncertainty in the mapping of rodent life stages to human ages/exposure periods.

These uncertainties have been addressed using Monte Carlo simulation. The results of the analyses suggest that the average cancer risk from lifetime exposure to a mutagenic chemical is 3.5 fold greater than would be the case for adult-only exposure, with 5%-95% confidence limits of 1.7 -7.4 fold.  

*George Perkins Marsh Institute, Clark University

+ U.S. EPA, 

#Presenter

From Jennifer Charles, Charles Consulting  [jenEnviron@aol.com]

RISKS FROM FISHING AND CONSUMING FISH FROM LOWELL CANALS Jennifer Charles, Joseph Regna,\

Since Fall ‘03, several members from BRAG have been involved in an environmental-justice Project funded by the Massachusetts Environmental Trust to study fishing activities in the Lowell Canals. The Project includes a core Canal Fish Team of environmental-justice and environmental-health professionals-these including Menzie-Cura, Regna Consulting, and Charles Consulting , as well as partners from the Lowell National Historic Park, the Lowell Community Health Center, the University of Massachusetts at Lowell,  River Ambassadors, Salem State College, the McDonough Magnet School, and the Coalition for a Better Acre.  The purpose of the Project is to (1) investigate if there is a pattern of fishing and fish consumption in the Lowell Canals, (2) research the types and levels of pollution and contaminants in the Canals , and (3) inform and educate at-risk communities about the potential health effects from consuming fish caught in the Canals while offering public information about alternatives to such practices.

Major tasks of the project include a survey of those who fish and an educational design to engage community members using linguistically relevant and ethnographic materials we have been developing. These will target cultural and organizations from the latino and South East Asian groups noted to be most frequently involved in fishing in the canals. We will invite adults and families to the forum in July where they will participate in educational activities and be provided with health and environmental risk information .
The maps exhibited here are part of the interactive program planned for the July 29th event. In addition to providing risk-related information, they describe Lowell and help community members to place themselves in the environmental and fishing context of the Canal system.

Decision-Making Support on Risk Based Land Management with the Use of PRANA GIS-DSS  V.Didenko, V. Kozhemyako, B.Yatsalo, O.Mirzeabassov, I.Okhrimenko, I.Pichugina, and D.Okhrimenko

Obninsk State Technical University of Nuclear Power Engineering (IATE),

Obninsk, Russia

Monitoring data and assessments demonstrate the situation on the territories of Bryansk region (Russia) contaminated after the Chernobyl accident (ChAcc) is far from satisfactory. Fraction of milk for 5 districts of Bryansk region with contamination above formal DIL exceeded in 2001 20% (in Novozybkov district - 60%); about 50% of the rural population live in settlements with a mean dose above 1 mSv/y. In this situation implementation of Decision Support System (DSS) for decision-making support (DMS) on Risk Based Land

Management (RBLM) and optimisation of countermeasures (CM) within the rehabilitation of contaminated territories is topical.

PRANA is a unique DSS developed with the use of GIS which comprises all the main territories of Russia subjected to radioactive contamination after the ChAcc and includes all the tools necessary for RBLM and CMs optimisation on local and regional levels.

The main blocks of the PRANA DSS are:

-     vector electronic maps of landuse (more than 30,000 polygons);

-     databases (radiological, ecological, economic, demographic and other data and model parameters);

-        model blocks for assessing: contamination of agricultural produce, doses to the population, risk and results of CM implementation;

-        evaluation of CM effectiveness and DMS (local and regional levels - from separate settlement/field up to region as a whole).

The following risk indices are considered within assessments of the radiological situation and DMS:

-     surface density contamination (137Cs, 90Sr);

-      contamination of agricultural produce;

-     external and internal doses to the population;

-        radiological risks caused by irradiation of the population;

The assessments of risk indices (before and after CM) and evaluation of various CMs/alternatives are carried out. Ranking fields, farms, settlements and districts are carried out with the use of different criteria. Several  versions of PRANA DSS have been developed: for practical implementation, for research, and for training and education.

Context-Specific and Population-Based Spatial Exposure Modeling   WICKWIRE, WARD THEODORE1,*, CHARLES A. MENZIE1, MARK S. JOHNSON2, AND BRUCE K. HOPE3.  1Menzie-Cura & Associates, Inc., Chelmsford, MA; 2Health Effects Research Program, US Army Center for Health Promotion and Preventive Medicine, Aberdeen Proving Ground, MD; 3Oregon Department of Environmental Quality, Portland, OR
To an ecologist a population of individuals can clearly be defined.  However, to risk assessors, application of an ecological definition of a population to a specific site depends on the analytical context.  The context might be analytical, political, ecological, geotechnical, or anthropological.  Early in the risk assessment process, in the Problem Formulation Phase, the risk assessor, with input from managers and other stakeholders, defines the problem(s) and outlines the analytical framework.  The assessor will also select the analytical scale, e.g. individual, local population, subpopulation (deme).  The sites are generally small in size, defined based on ownership boundaries, ecological or habitat boundaries and/or physical and geological boundaries (e.g. watersheds) and may include a small percentage of available habitat when compared to the habitat within the surrounding landscape.  However, since the risk assessor needs to provide the land manager with the proper information from which to base a possible remedial decision, it requires tools that both define and evaluate exposure at a variety of spatial contexts.  With increasing value being placed on consideration of spatial scales in risk assessment, the need to define a scale that balances analytical and ecological concerns is imperative.  Defining the spatial scale based on the scale of a population or in a way that allows population health to be estimated offers the risk assessor the opportunity to improve the ecological relevance of the risk assessment.  We present three spreadsheet-based spatial exposure models that can be applied in risk assessments to begin to capture the impact of spatial assumptions and population effects.  The models are currently being developed as a toolpack for use in the US Army Risk Assessment Modeling System (ARAMS) and will be based on the Framework for Risk Analysis in Multimedia Environmental Systems (FRAMES).  

Key Words:  spatial analysis, population, ecological risk assessment

Predictive Ability Equilibrium Partitioning Sediment Benchmarks (ESBs) for PAH Mixtures to  Manufactured Gas Plant Sites Kane Driscoll, S., M. McArdle, C. Menzie, B. Amos, Menzie-Cura & Associates, Inc., Winchester, MA 01890, and A. Coleman, EPRI, Palo Alto, CA. 94303
This project examines the application of site-specific Equilibrium Partitioning Sediment Benchmarks (ESBs) for assessing the bioavailability and toxicity of sediment-associated polycyclic aromatic hydrocarbons (PAHs) to Manufactured Gas Plant (MGP) sites. Samples of sediment from former MGP sites were analyzed for a suite of 34 PAHs and sediment toxicity to examine whether the ESB approach can be used as a conservative predictor of toxicity (or lack of toxicity) of sediment-associated PAHs at MGP sites. Measured concentrations of PAHs in porewater and soot in sediment were also used to develop site-specific ESBs that take into account the actual bioavailability of PAHs. Results show that predictions based on concentrations of PAHs in bulk sediment overestimated actual sediment toxicity more frequently than predictions based on concentrations of PAHs in porewater, or predictions that incorporated binding to soot. Results indicate that predictions that incorporate measurements of soot are in closest agreement with results of sediment toxicity tests.  

From: Hutcheson, Michael (DEP) [mailto:Michael.Hutcheson@state.ma.us]
Toxicological Profile and Health Assessment for Perchlorate  Zewdie, T., C.R. West, C.M. Smith and M.S. Hutcheson. Massachusetts Department of Environmental Protection. 
Ammonium perchlorate is widely used as a component of propellants for rockets, missiles, and fireworks. It was discovered in surface and ground waters in the United States in the late 1990s typically around military operations, defense contracting or manufacturing facilities (U.S.EPA, 2000).  Perchlorate (CLO4-) has been detected at levels up to 500 ppb in groundwater at the Massachusetts Military Reservation (MMR).  Since there are no established standards for perchlorate, the Office of Research and Standards (ORS) at DEP has undertaken an evaluation of the toxicity of perchlorate and is proposing a chronic oral reference dose (RfD). The MA RfD will be used to to establish cleanup standards for its hazardous waste site cleanup program and to possibly derive a drinking water standard. CLO4-interferes with iodide transport into the thyroid at the Sodium (Na)-Iodide-Symporter (NIS), which is essential for the synthesis of the thyroid hormones thyroxin (T4) and triiodothyronine (T3). CLO4- also promotes discharge of accumulated iodide from the thyroid gland. These effects of CLO4-on the thyroid gland have been linked with impaired brain development, and altered thyroid structure and function in offspring of perchlorate-treated animals. In adult humans, short-term treatment caused decreased iodide uptake and long-term treatment resulted in decreased iodide uptake and altered thyroid structure and function. Based on the weight of the evidence of the toxicity of CLO4-, an

 RfD of 3 x 10-5 mg/kg/day was derived for CLO4-..

