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GEOC 156 

Assessing the current and future impacts of the disposal of chromated copper arsenate (CCA)-treated wood in unlined landfills 
Michael C. Kavanaugh1, mkavanaugh@pirnie.com, Neven Kresic2, and Elisabeth L. Hawley1, ehawley@pirnie.com. (1) Malcolm Pirnie, Inc, 2000 Powell Street, Suite 1180, Emeryville, CA 94608, Fax: 510-596-8855, (2) Malcolm Pirnie, Inc, Arlington, VA 22201 

Several states have recently considered altering disposal requirements for chromated copper arsenate (CCA)-treated wood waste, particularly Florida, where it is disposed of in unlined construction & demolition debris (C&D) landfills. The primary concern is the potential to elevate arsenic levels in groundwater downgradient of the landfills. We evaluated the impact of past disposal practices of these wastes in unlined Florida C&D landfills by conducting a statistical analysis of groundwater data. Comparative statistics showed that the arithmetic mean concentrations of total arsenic were in most cases higher in background wells than in wells downgradient of the landfills. Past disposal of CCA-treated wood in C&D and Class III landfills in Florida therefore has not increased arsenic levels downgradient of the landfills. Policy decisions regarding the continued disposal of CCA-treated wood waste as a non-hazardous waste in unlined landfills must be based on a scientifically sound assessment of potential future impacts. 

GEOC 157 

Transport and distribution of Arsenic, chromium, and copper in soil associated with CCA-treated wood 
Ligang Hu1, hul@fiu.edu, Y. Cai2, cai@fiu.edu, CRISTINA DIEZ-RIVAS1, Helena Solo-Gabriele3, LYNN FIEBER4, and ABDD FATTAH R. HASAN3. (1) department of chemistry & biochemsitry, florida international university, 11200 SW 8th St, miami, FL 33199, Fax: 305-348-3772, (2) Dept. of Chemistry and Southeast Environmental Res, Florida International University, Miami, FL 33199, (3) Dept. of Civil, Arch., & Environ. Engineering, University of Miami, Coral Gables, FL 33124, (4) Division of Marine Biology and Fisheries, Rosenstiel School of Marine & Atmospheric Science, University of Miami, miami, FL 33149 

Considerable progress on the transport of As, Cr, and Cu in soil associated with CCA-treated wood has been made in recent years. However, the interactions among these elements during transport through soil and effects on their toxicity are not well understood. A laboratory column experiment was conducted to investigate the transport and distribution of these elements in soil. Distinct migrating behaviors though the soil were observed. Soil properties and bacterial activities dramatically affected their transport, transformation, and distribution of these elements in soil and these effects varied with elements. Enhanced adsorption of Cu on soil in the presence of As in soil was observed. The distribution of Cr and As in soil were strongly correlated. It is proposed that surface charge altering by the present of As affects the Cu adsorption and co-precipitation of Cr and As on soil surface is involved in the distribution of Cr and As. 


GEOC 158 

Combining adsorption with membrane filtration to remove NOM and reduce fouling 
Mark M. Benjamin1, markbenj@u.washington.edu, Zhenxiao Cai1, zhenxiao@u.washington.edu, and Jaeshin Kim2, jskimuw@gmail.com. (1) Department of Civil and Environmental Engineering, University of Washington, Box 352700, Seattle, WA 98195, Fax: 206-685-9185, (2) Dow Corning Corporation, Auburn, MI 48611 

Membranes are the wave of the present and future in water treatment, but their implementation is limited by their tendency to become fouled by rejected colloids and dissolved organic matter. These contaminants can form a gelatinous, low-permeability layer on the membrane surface, especially on microfiltration and ultrafiltration membranes. Addition of coagulants and adsorbents to the feed often mitigates the problem, but sometimes exacerbates it. Even in the former case, frequent backwashing is required, at significant cost in terms of energy and lost production. 

Pre-deposition of powder-sized granular oxide adsorbents on the membrane can overcome these problems, removing most of the turbidity and substantial amounts of NOM while greatly reducing the rate of fouling. Heated iron- or aluminum-oxide particles achieve these goals, outperforming freshly precipitated oxides and powdered activated carbon. The process appears to have applications in treatment of fresh water and pre-treatment of brackish or sea water prior to desalination.


GEOC 159 

Effect of foulant-foulant electrostatic interaction on limiting flux for RO and NF membranes 
Chuyang Y. Tang, cytang@ntu.edu.sg, School of Civil and Environmental Engineering, Nanyang Technological University, 50 Nanyang Avenue, Blk N1, Room #N1-1b-35, Singapore 639798, Singapore, Young Nam Kwon, kwonyn@stanford.edu, Department of Civil and Environmental Engineering, Stanford University, Stanford, CA 94305, and James O. Leckie, Department of Civil and Environmental Engineering, School of Engineering, Stanford University, Stanford, CA 94305-4020 

A limiting flux model is developed for predicting the fouling behavior of reverse osmosis and nanofiltration membranes by organic macromolecules. Several interesting results have been observed: a) there was a maximum pseudo stable flux (the limiting flux) beyond which further increase in applied pressure did not translate to a greater stable flux; b) all membrane samples attained the limiting flux under constant pressure conditions as long as their initial flux was greater than the limiting flux; c) the limiting flux did not depend on the properties of membranes; d) the limiting flux had strong dependence on the feedwater composition, such as pH, ionic strength, and divalent ion concentration. The current study further investigates the dependence of limiting flux on intermolecular interaction between foulant molecules. It was observed that the limiting flux was directly proportional to the intermolecular electrostatic repulsive force and that conditions enhancing foulant-deposited-foulant repulsion resulted in greater limiting flux values. Such observations agree well with a theoretical model capturing both hydrodynamic and DLVO interactions. Interaction force measurements by atomic force microscopy (AFM) were also performed. The limiting flux correlated well with AFM interaction force between the model foulant and the fouled membrane surface. 

GEOC 160 

Smart multifunctional TiO2 nanofiber/tube membrane powering water production 
Darren D. Sun, ddsun@ntu.edu.sg, School of Civil and Environmental Engineering, Nanyang Technological University, Singapore 639798, Singapore 

In many applications membrane technologies can provide higher quality water using less space than conventional water reclamation processes. However, membrane fouling can substantially degrade performance. There is an urgent need for a new generation of membranes that can avoid fouling's deleterious effects.  Nanosized titanium oxide (TiO2) particles can transform/inactivate important foulants such as NOM and bacteria. However, separation of nanosized TiO2 from product water is difficult.  We have developed a robust, free-standing TiO2 nanofibre/tube membrane, which eliminates the separation step.  The crystalline TiO2 nanofibre/tube shows photocatalytic activity even under solar illumination. Its unique properties have substantial potential to dramatically reduce the cost of water production.  This presentation will discuss smart multifunctional TiO2 nanofiber/tube membranes including fundamental principles, fabrication technologies, anti-fouling performance, commercial module design, and areas requiring additional research. 
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Soil Adherence Techniques and Measures for Dermal Exposure 
Alesia C. Ferguson, aferguson@uams.edu, Department of Environmental and Occupational Health, University of Arkansas for Medical Sciences, College of Public Health, 4301 W. Markham St., #820, Little Rock, AR 72205 

When soil or dust adheres to skin, there is a potential for contaminants to diffuse from the soil medium through the skin and into the bloodstream. A number of contaminants such as pesticides, polychlorinated biphenyls, bacteria, and mold can be found in house dust or soil. Soil-skin adherence estimates can have a significant influence on the calculated measure of dermal exposure to the contaminant. These estimates are routinely identified as a key data gap for exposure models. Presented here are the current techniques (e.g., hand presses, loadings on hands from normal play, tape stripping) and the estimated measures (typically in the range of 0.01 to as high as 21 mg/cm2) for soil adherence along with a discussion of their influences on dermal estimates. Highlighted is a mechanical chamber, which uses cadaver skin, for controlling environmental humidity and temperature, and pressure and time of contact with a soil laden surface. 

GEOC 162 

Pesticide exposure among farmworkers' children 
Paloma Inés Beamer, pbeamer@email.arizona.edu, Division of Community, Environment and Policy, Mel and Enid Zuckerman College of Public Health, University of Arizona, 1295 N. Martin Ave., P.O. 245210, Tucson, AZ 85724 

Children are uniquely vulnerable to adverse health effects resulting from pesticide exposure, due to their activity patterns and developing physiology. While all children may be exposed to pesticides through drinking water, diet and residential-use pathways, potential sources of additional pesticide exposure for children in farmworker homes includes aerosol drift from agriculture and occupational take-home contamination. Although pesticide exposure of farmworker children is of great concern, before 1995 no detailed exposure assessments had been conducted of this potentially high-risk group. Since then, more than 50 studies have been published encompassing the fields of analytical chemistry to environmental epidemiology. A review of these studies indicates that children of farmworkers do have increased exposure. Health effects associated with exposure include: birth defects, cancer and neurological development. Intervention studies have helped to identify methods to reduce these exposures. Implications from recent advances in pesticide exposure modeling provide recommendations for future areas of research. 


GEOC 163 

Collection of contact activity data via videotaping 
Willa W. AuYeung, Department of Environmental Engineering, Stanford University, Stanford, CA 94305 

Information on contact behaviors is crucial to understanding how human exposure to environmental contaminants occurs. Videotaping is a simple and effective method that allows researchers to collect a variety of detailed contact behavior data.
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