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Assessing sample processing and sampling uncertainty for energetic residues on military training ranges: Method 8330B 
Alan D. Hewitt1, alan.d.hewitt@usace.army.mil, ME. Walsh2, marianne@crrel.usace.army.mil, Michael R. Walsh3, michael.r.walsh@erdc.usace.army.mil, Susan Bigl3, and Mark Chappell4. (1) Geological Sciences Division, Cold Regions Research and Engineering Laboratory, 72 Lyme Road, Hanover, NH 03755-1290, (2) U.S. Army ERDC, Hanover, NH 03755-1290, (3) Cold Regions Research and Engineering Laboratory, Hanover, NH 03755-1290, (4) Soil & Sediment Geochemistry, Environmental Laboratory, U.S. Army Corps of Engineers, Vicksburg, MS 39180 

The Office of Solid Waste EPA released Test Method 8330B Nitroaromatics, Nitramines and Nitrate Esters by High Performance Liquid Chromatography (HPLC) to the public in November of 2006. This revision of Method 8330 recommended collecting multi-increment (>30 increments) samples that weighed 1 kg or more for establishing the concentration of energetic residues in areas of concern and the subsequent laboratory processing of the entire sample.When field samples of this size are processed following the guidelines in Method 8330B the 10-g subsample taken for analysis is representative of the mean concentration the entire sample. Sampling strategies and designs involving multi-increment samples and traditional discrete samples were evaluated by comparing means and 95% upper confidence limits for means generated with the computer program ProUCL. Samples were from actual military training area. The results of this evaluation, including a cost analysis, will be presented. 
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Predicting releases of munition constituents from breached shells in the marine environment 
Pei-Fang Wang1, pei-fang.wang@navy.mil, Qian Liao2, liao@umw.edu, Robert George1, robert.george@navy.mil, and William Wild1, bill.wild@navy.mil. (1) Environmental Sciences Code 71750, SPAWAR Systems Center Pacific, 53475 Strothe Road, San Diego, CA 92152, (2) EMS E363, University of Wisconsin-Milwaukee, Milwaukee, WI 53211 

Release of munition constituents (MC) from breached shells in the marine environment was studied by multiple approaches. First, an analytical release function for MC from breach shells was developed. Specifically, MC release depends on five (5) variables, including 1) size of the breach hole (radius of b), 2) ambient current speed (U), 3) cavity volume inside the shell (R), 4) in-cavity mixing coefficient (D), and 5) dissolution rate of MC. The release function was then compared with results from both numerical simulations and empirical studies. When applied to expected field scenarios, the values of the five variables are often associated with uncertainties. To account for these uncertainties, Monte-Carlo based statistical methods are used to estimate and predict their relative importance to the overall MC release rate. Both deterministic and probabilistic predictions provide useful quantitative information that can be used to estimate MC release in marine environments. 
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Optimization of TNT partitioning coefficient (Kd) in marine sediments 
Mark Chappell1, Cynthia L. Price1, cynthia.l.price@usace.army.mil, Beth E. Porter2, beth.e.porter@usace.army.mil, Gerald Bourne2, gerald.g.bourne@usace.army.mil, Lesley Ford2, lesley2247@msn.com, and Aaron J. George2, aaron.j.george@usace.army.mil. (1) Soil & Sediment Geochemistry, Environmental Laboratory, U.S. Army Corps of Engineers, 3909 Halls Ferry Rd, Vicksburg, MS 39180, Fax: 601-634-3410, (2) SpecPro, Inc, Vicksburg, MS 39180 

Ocean-bottom munition dumps are expected to release munition constituents (MC) as canisters corrode and burst open under marine conditions. To account for the potential MC exposure to marine organisms, predictive models are under development to quantify the partitioning of MC between the marine water and ocean bottom sediments. However, models consistently over-predict MC release into solution. It is believed that part of this problem arises from the use of distribution coefficients (Kd) largely obtained from soils systems. Thus, the purpose of this work is to assess the true Kd values for the explosive TNT in three marine sediments. Kd values were calculated from kinetic determinations, when the sorption kinetics reached steady state. Our data shows that abiotic, non-transformative equilibrium of TNT to marine sediments requires approximately 300 h, and that the "customary" 24 h equilibrium time period produces Kd values representing only 20 to 25 % of the true equilibrium. Thus, Kd values are consistenly under-predicted. We discuss our efforts to develop a specialized function for adjusting the current database of Kd values in the scientific literature not only to account for this discrepancy, but to fine-tune Kd values for sediments based on the physical and chemical properties of the materials and the activation energy associated with biotic transformations. 
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TNT, RDX, and HMX association with organic fractions of marine sediments and bioavailability implications 
Judith C. Pennington1, Guilherme R. Lotufo1, Guilherme.Lotufo@erdc.usace.army.mil, Charolett Hayes2, Beth Porter2, and Robert George3, robert.george@navy.mil. (1) Environmental Laboratory, ERDC-USACE, 3909 Halls Ferry Road, Vicksburg, MS 39180, (2) SpecPro, Huntsville, AL 35805, (3) Environmental Sciences Code 71750, SPAWAR Systems Center Pacific, 53475 Strothe Road, San Diego, CA 92152-6325 

Explosives may enter marine environments from unexploded ordnance, thus the potential for marine sediments to act as a sink for released explosives was evaluated. Relative distributions of TNT, RDX, and HMX in volatile, overlying water, pore water and sediments were quantified, and their respective partitioning behaviors into various components of organic matter in marine sediments were determined. Marine sediments were incubated with radiolabelled explosives, held at 15°C for periods varying from 1 to 90 days and fractionated to the solvent extractable, cellulose, fulvic acid, humic acid, and humin organic carbon sediment pools. Studies of incubated sediment systems designed to trap CO2 and volatile organic compounds were also performed. For TNT and RDX, sediment is the principal sink, whereas for HMX, mineralization to CO2 is important. Mineralization is negligible for TNT, but significant for RDX. Contact time with sediment had a decreasing effect on the bioavailability of TNT, RDX, and HMX. 
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Environmental hazard and distribution resulting from explosives contamination and high pressure liquid and gas chromatography/mass spectroscopic analogs 
Temitope Debora Adepoju, rexmac20002001@yahoo.com, Microbiology, Obafemi Awolowo University, 28 Festac Avenue, Ile-Ife, Nigeria, Rex C. Nwokoma, rexmac20002001@yahoo.com, Industrial Chemistry, Abia State University, #201 Tenant Road Aba, Uturu, Nigeria, and Nneamaka R. Nwokoma, rexmac20002001@yahoo.com, Library Science and Informatiom Technology, Madona University Okija, 201 Tenant Rd Aba off Ngwa Rd by East, Aba, Nigeria 

Careful statistical studies have clearly demonstrated that analysis based on randomly collected samples of soils frequently produce a false picture of the extent of explosives contamination. Well designed sampling plans which employ multiple samples taken from small areas and which consider the distribution of the soil particles are mandatory for the understanding the true extent of contamination. Because site remediation is such a costly venture, there is a strong need for analytical procedures which are capable of quantifying explosives in soil and groundwater samples quickly and accurately using equipment and methods which may be operated reliably by nontechnical personnel. For that reason, scientific interest is gradually moving away from the completely laboratory-based, statistically validated, and highly technical standardized methods, such as high-pressure liquid chromatography (HPLC) and gas chromatography (GC) and their mass spectroscopic analogs towards the many field able analytical techniques. Some of these, such as ion mobility spectrometry and the various magnetic resonance techniques are still in their infancy. Their potential and utility are still to be fully developed. Others, such as the colorimetric and enzyme-based field test kits have been fully tested and in some cases have been adopted as standard methods themselves. Still others such as the various mass spectrometric methods involve highly technical equipment which must be simplified before it can be used routinely in the field. However, the extreme sensitivities characteristic of these state-of-the-art instruments partially offset the need for extensive operator training. A variety of mass spectrometric techniques may yet be used routinely for explosives residue analysis in the field. Some of these new methods may be used in, or even be derived from, forensic applications. 
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Using compound-specific carbon and nitrogen isotope analysis for the assessment of nitroaromatic compound transformation 
Thomas B. Hofstetter1, thomas.hofstetter@env.ethz.ch, Akané E. Hartenbach1, Jim C. Spain2, jspain@ce.gatech.edu, Shirley F Nishino2, sn81@ce.gatech.edu, and René P. Schwarzenbach1. (1) Department of Environmental Sciences, Institute of Biogeochemistry and Pollutant Dynamics (IBP), Universitatsstr. 16, ETH Zurich, Zurich CH-8092, Switzerland, Fax: 41-44-633-11-22, (2) Environmental Engineering Program, Georgia Institute of Technology, Atlanta, GA 30332-0512 

Nitroaromatic explosives and related soil- and groundwater contaminants can be degraded via different, sometimes competing, enzymatic and abiotic reactions. Our recent advances in the compound-specific isotope analysis of various nitroaromatic compounds suggest that such transformation processes can be identified via changes of the residual contaminant's isotopic composition (e.g., 13C/12C-, and 15N/14N-ratios). Under oxic conditions, nitrobenzene dioxygenation and partial reduction to catechol and aminophenol, respectively, are characterized by distinctly different C and N enrichment behavior in agreement with the underlying reaction mechanisms. Abiotic reduction of mono- and polynitroaromatic compounds by a variety of mineral-bound reductants reveal large 15N enrichment factors (up to -40‰) that are independent of the aromatic substituent and in agreement with the cleavage of the first N-O bond as rate-limiting step. The combined evaluation of C and N isotope signature changes of nitroaromatic compounds based on the isotope enrichment behavior found in our laboratory studies provide an excellent starting point for the assessment of the extent of explosives (bio)degradation in contaminated environments. 
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Use of Raman/SERS to evaluate chemistries for the detection and/or remediation of perchlorate in aqueous systems 
P. A. Mosier-Boss, pam.boss@navy.mil, Code 71730, SPAWAR System Center Pacific, 53560 Hull St., San Diego, CA 92152, Fax: 619-767-4339 

Perchlorate is highly soluble and non-reactive with soil sediments. As a result perchlorate is exceedingly mobile in aqueous systems. Because of its resistance to react with other available constituents, perchlorate can persist for many decades under typical ground and surface water conditions. Detection and remediation of perchlorate often rely on the use of resins and coatings to selectively extract./concentrate perchlorate from its aqueous environment. In this communication, the use Raman spectroscopy and SERS to evaluate the effectiveness of the chemistries used in the resins and coatings to selectively extract perchlorate will be discussed. Specifically SERS has been used to evaluate the selectivity of cationic SAMs for anions and Raman spectroscopy has been used to compare the performance of two similar bifunctional resins, Purolite A-530 and Amberlite PWA-2. 
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Decontamination of TNT, RDX, and HMX explosive wastewaters using zero-valent iron nanoparticles 
Kuen-Song Lin, kslin@saturn.yzu.edu.tw, Kun-Yu Li, s921714@mail.yzu.edu.tw, So-Fu Jeng, sof520@yahoo.com.tw, and Ming-June Hsien, h_mj912@hotmail.com, Department of Chemical Engineering and Materials Science/Fuel Cell Center, Yuan Ze University, 135, Yuan-Tong Rd., Chung-Li City, Tao-Yuan County 320, Taiwan, Fax: 886-3-4559373 

The high-explosives are toxic to human beings and very difficult to be removed from the environment. Therefore, the main objective of the present study was to treat the explosives-contaminated wastewaters using zero-valent iron nanoparticles (ZVINs). Experimentally, ZVINs with a diameter of 20-50 nm and specific surface area of 42.56 m2 g-1 were measured using FE-SEM and BET isotherms. Moreover, the thermodynamics study was also carried under 298-308 K and the activation energies of TNT, RDX, and HMX were 9.743, 10.079, and 12.460 kcal mol-1, respectively. The substitution of high-explosives was reduced by different quantities of nitroso group into hydroxylamine. The ring structure of the explosives became destabilized when nitroso group was further reduced to a hydroxylamine group resulting into ring cleavage via a hydrolysis route eventually. From the EXAFS spectra, the coordination numbers of Fe atom were close to 4 and the bond distance of Fe-O was 1.94 ± 0.05 Å, respectively.
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