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Title:
Changes in Structure and Combustion Behaviors of Coals after Supercritical CO,
Treatment
Abstract:

It is known that polar solvents swell coal, break hydrogen-bonds in the
macromolecular structure, and enhance coal liquefaction efficiencies. In the efforts
of capitalizing the pretreatment concept on combustion efficiency and reduction of
pollutant emissions, we characterize the extent of physical changes associated with
the pretreatment including its surface area, pore volume and pore size distribution.
The treated coals were then tested in reburning, air-fired combustion and oxy-coal
combustion environments for their NO emissions and unburned carbon.

Beulah lignite and Illinois #6 bituminous coal are treated by supercritical CO, in a
batch reactor at 70 to 130 °C and 2000 to 8000 psi. Both N,-BET and CO,-DR
methods are adopted in the characterization of raw and pretreated coals. The
pretreatment reactor consisted of a 1.75-cm ID and 50-cm long galvanized steel pipe.
A two-stage drop-tube reactor that allowed for addition of reactant gas between the
two stages was the scheme used in various combustion tests. The ceramic reactor
tubes were enclosed in electrically heated furnaces that could heat up to 1700 °C.

The effects of pretreatment of coal using supercritical CO, on its physical structure
and combustion properties have been studied at the bench-scale level. After
pretreatment and degassing prior to analysis, the surface area of as-received
bituminous increased between 5 and 16% and that of as-received lignite increased
by 16%; for dry bituminous, the surface area increased by 0.6% and for dry lignite
it increased by 8%. Without degassing, the surface area of as-received bituminous
increased between 8% and 27% and that of as-received lignite increased by 75%;
for dry bituminous, the surface area increased by 3% while that of dry lignite
decreased by 28%. The observed surface area change appears to enhance the NO
reduction by coal in reburning.

Emphasis has been on NO reburning, NO emission during air-fired and oxy-fired
combustion and Loss on Ignition (LOI). Pretreatment has been shown to increase
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porosity and to significantly alter the fuel nitrogen reaction pathways.
Consequently, NO reduction during reburning using bituminous coal has increased
and NO emission during oxidation of lignite has reduced. These two benefits have
been achieved without negative impacts on LOI. A patent is pending.
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Title:

Air Toxics Control in Southern California, U.S.A.
Abstract:

Air Toxics has become a significant issue in the past two decades. The effort to
manage and control the air toxic emissions has increased rapidly among the
government agencies, private industrial sectors, environmental interested parties,
and the public. The South Coast Air Quality Management District (SCAQMD) has
developed a comprehensive set of command-and-control rules to reduce the air toxic
emissions in the South Coast Air Basin of California. Based on its control strategy and
regulation development plan, this presentation describes the long and successful
history of air toxics control by SCAQMD. The current and future implementation
programs will also be covered. California state agency Air Resource Board (ARB) has
developed a computer application for Hotspots Analysis and Reporting Program
(HARP) to analyze the air toxic impacts. Its embedded structure of emission
inventory in California Emission Inventory Development and Reporting System
(CEIDARS), the concept and procedures for Health Risk Assessment (HRA), and its
analytical tools are to be described to help demonstrate its effectiveness as a
state-wide program. In using this computerized tool, the resulting risk level along
with the emission data from the targeting source categories can be very useful to the
local government for the regulation development and enforcement. This
presentation covers many technical elements of know-how in air toxics control at
urban area. It is essential on the air toxics control with the following aspects -
identification of emission sources, the structure of an emission inventory, the HRA
procedure, and the control strategy to reduce air toxics emissions. The experience in
Southern California may be useful to other metropolitan areas. A common platform
for knowledge transfer and technology deployment can be built up for decision
support at every level of regulatory agency as well as other interested parties.



Abstract-Topic B

Author Wei-Ping Pan

Institute for Combustion Science and

IS Ere Environmental Technology, Bowling Green
Email wei-ping.pan@wku.edu,
- Japan,
Origin KY, USA
Paper No. B103
Title:

Mercury Emission, Control and Measurement during Coal Combustion

Abstract:

This paper studies the removal of aggregate organic pollutants in industries
wastewater using electron beam technology. Wastewater from three different
industries namely, textile industry, paper mill industry and food & beverages industry
were treated using electron beam technology. The removal percentage of aggregate
organic pollutants had the following order: textile industry wastewater < paper mill
wastewater < food & beverages wastewater. Besides the type of industry wastewater,
the degree of removal also influence by the dose introduced during the treatment
process. As the dose introduced increase, higher removal of aggregate organic
pollutant was recorded. The advantage of electron beam irradiation is its ability to
decompose aggregate and refractory organic pollutants in various types of industrial
wastewater.
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Title:

Particle Size Distribution of the sediments in the Peacock River and its Correlation
with Concentrations of Organochlorine Pesticides

Abstract:

Particle sizes of the surface sediments in the Peacock River were analyzed by laser
granulometry (LS230) and some particle size distributional parameters (average
value, standard deviation, skewness and kurtosis) were calculated using moment
method in order to analyze the particle size distributional characteristics. The results
showed the highest, middle and the lowest average value of the percentage of
particle sizes occurred for the sand (82.35%), silt (15.47%) and clay (2.19%),
respectively. The average value of particle sizes of the River was 262.2 with the
maximum and the minimum of 425.4 Iam (Site 3) and 141.4 Iam (Site 7),
belonging to the particle size scope of sand. The coefficients of variation with all the
samples were over 0.5, but below 2, indicated that the sediment particle belonged to
moderate- inferior sorting degree. Sites with positively skewed had the entire
amount. The value of kurtosis was between 4.0 and 32.00. All the sites appeared
sharp kurtosis in particle size distribution. There was no significant correlation
between the concentrations of OCPs (including 4"*HCH, &"'DDT and total OCPs) and
the percentage of fine particles.
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Paper No. B105

Title:
Applications of proteomic approach in the study of harmful algal blooms

Abstract:

Proteomics, defined as the study of proteins expressed by the whole genome at the
setting time, has burst onto the scientific scene with stunning rapidity over the past
few years. HABs are global environmental and health concern, however due to global
lack of genome of HABs species, which haunt the pace of HABs study. Dinoflagellates
has shown extremely effective in discovering potential biomarkers and drug targets,
and perhaps befitting a discipline that can enjoy the virtually instantaneous
conversion of a genome sequence to a set of predicted proteins. Here we reported
the latest progresses on proteomes of HABs study made in our lab. Proteomics has
been used to profiling the proteins of various dinoflagellate species, mining
functional proteins related to important physiological activities related to
environmental stress, toxin biosynthesis, cell growth and blooming mechanism. Key
Words: Proteomics; harmful algal blooms; dinoflagellates; ecophysiology.
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Paper No. B106
Title:

Carbon Monoxide Emission from Municipal Co-Composting

Abstract:

High concentrations of carbon monoxide (CO) have been observed in the enclosed
composting facility of the Cloverbar Municipal Waste Management Centre, Edmonton,
Canada. An elevated concentration of CO in the facility is a potential health threat to
workers. A major source of CO is the incomplete oxidation of carbonaceous
substrates and little information concerning the source and emission rates of CO
during composting can be found in the literature. There were two objectives for this
study: (1) Assess temporal and spatial variability of CO emissions from the
composting bays in the Cloverbar composting facility, by direct measurement using
Fourier Transform Infra-Red spectroscopy, and (2) Identify any correlations among
the CO emission rate and operating parameters or physicochemical properties of the
compost or microbial population diversity. Preliminary data showed maximum
values of 11 yL L'* CO in the ambient air above the compost bed, 115 pL L™ within
the compost bed, and 42 uL L™ in the aeration pipes under the downdraft-aerated
composting bays. The carbon-to-nitrogen ratio of the compost ranged from 15 to 23,
temperature within the compost bed ranged from 50 to 79°C, and moisture content
(wet mass basis) from 31 to 55%. Lab tests confirmed that CO production was a
result of thermochemical processes within the compost, while microbial activities
could significantly reduce the CO production.
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Paper No. B107

Title:
Photoelectrochemical Sensor for the rapid screening of DNA-Damanging chemicals.

Abstract

Rapid and sensitive detection methods are in urgent demand for the screening of an
overwhelming number of existing and new chemicals as potential DNA-damaging
agents. In this presentation, a photoelectrochemical sensor was proposed and tested
for the detection of DNA damage caused by Fe?* and styrene, each representing the
heavy metal and organic class of environmental pollutants. The sensor surface is an
assembly of a multi-layer film composed of a native DNA, a photoelectrochemical
reporter, and an enzyme. Glucose oxidase was used to generate, in situ, hydrogen
peroxide to mimic the dominant route of DNA damage Fenton reaction by heavy
metals in vivo, whereas hemoglobin was employed to metabolize styrene into the
reactive form, styrene oxide. Upon expose of the sensor to either Fe?" or styrene, a
substantial rise in the measured photocurrent was observed, due to the increased
accessibility of the DNA bases for the photoelectrochemical catalytic reaction after
DNA damage. The new sensor can be used for the rapid assessment of the

geno-toxicity of other heavy metals and organic compounds .
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Paper No. B108

Title:
ORSANCO - A Classic Model for Region-wide Source Water Protection

Abstract:

The Ohio River Valley Water Sanitation Commission (ORSANCO), was established on
June 30, 1948 to control and abate pollution in the Ohio River Basin. It is an
interstate commission representing eight states and the federal government.
Member states include: Illinois, Indiana, Kentucky, New York, Ohio, Pennsylvania,
Virginia, and West Virginia.

ORSANCO operates programs to improve water quality in the Ohio River and its
tributaries, including: setting waste water discharge standards; performing
biological assessments; monitoring for the chemical and physical properties of the
waterways; and conducting special surveys and studies. ORSANCO also coordinates
emergency response activities for spills or accidental discharges to the river, and
promotes public participation in programs, such as the Ohio River Sweep and the
River Watchers Volunteer Monitoring Program.

This presentation summarizes the success of ORSANCO and the usefulness of the
ORSANCO model in addressing China’s source water pollution problems.
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Title
Environmental Risk Assessment of Offshore Produced Water Discharges using a
Hybrid Fuzzy-stochastic Modeling Approach

Abstract

In recent years, regulators and environmental groups have identified the large
volumes of waste water discharged through offshore petroleum production activities
as an issue of concern. In the present paper, the fuzzy set theory coupled with the
Monte Carlo method provided a stochastic simulation of pollutant dispersion, which
was intended for the prediction of the environmental risks associated with produced
water discharges. With the application of the fuzzy set to data drawn from previous
risk assessment studies, the model allowed the evaluation of various existing
pollution standards for marine environments. The developed modeling method was
validated against data for lead (Pb) levels in the area adjacent to an offshore
petroleum facility located on the Grand Banks of Newfoundland, Canada through a
multi-year field expedition. The proposed risk assessment approach contributes to
the implementation of effective assessment and management of produced water
discharges in the marine environment.
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Title:

Soil & Groundwater Contamination and Remediation History and Status in China

Abstract:

It is reported that currently there are about 123,000 square kilometres land in China
have been significantly contaminated by agriculture activities (fertilizer and
pesticides), wastewater irrigations, landfill and waste disposal. The area of the
contaminated land is approximately 10% of the total agriculture land in China. This
estimated contaminated land does not include the contaminated land by industrial
activities although there are thousands of industrial contaminated sites in China.
There are about 25% of groundwater in 185 cities in China has been severely
contaminated. As the rapid development of industrialization and urbanization in
China, and due to lack of regulation control, soil and groundwater contamination is
getting worse and worse. Although currently there is no enforcement regulation on
soil and groundwater contamination and remediation in China, ERM China has
conducted several hundreds projects on soil and groundwater investigations and
remediation in China for multinational companies and government agencies in the
past years and accumulate tremendous experience and information. The
presentation will discuss the current status and future development of regulations
and standards on soil and groundwater in China, case studies of soil and
groundwater investigation and remediation in China.
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Title:
Characterization of Petroleum Contaminants in Soil and Groundwater: a Forensic
Approach
Abstract:

Petroleum hydrocarbons are probably among the most pervasive contaminants in
the environment. The conventional approach taken in site investigations has relied
on the general characteristics of petroleum hydrocarbons to guide site assessment
and clean-up. While this approach is widely accepted by regulatory communities, the
understanding of the nature of the petroleum hydrocarbons is limited so that site
characterization and/or remediation may not be conducted with appropriate
technologies or cost effectively. This paper presents four scenarios to illustrate
applications of forensics analysis in site characterization and remediation. First
scenario is the use of forensics analysis to determine contaminant source(s) at sites
where potentially multiple sources of contaminants are present. While the objective
typically is to assign probable responsibility for the source(s), the forensics data can
be used in developing the site conceptual model which is crucial for site remediation
strategy. Second scenario is when a release of petroleum product(s) occurs at sites
with documented historical releases. Conventional approach for site characterization
aims at delineating the footprint of the release without discriminating between the
historical and current release. With forensic approach, however, differentiation of
current from historical releases will help expedite the remediation by limiting cleanup
to the area that was impacted only by current release(s). Third scenario involves
sites with multiple releases and has several years of free-product fingerprint data. At
such sites analysis of the change in fingerprint of the free-product over time may
help to understand product mobility and to improve the site conceptual model. The
final scenario is for sites with on-going petroleum manufacturing, storage or
distribution (e.g., petroleum refineries, terminals, pipelines, etc.). If an adequate
monitoring well network is present at such sites, an LNAPL forensics program may be
developed to detect new releases.
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Title:
A Novel Delivery Vehicle of Nano-scale Zero Valent Iron for Subsurface Remediation

Abstract:

Direct injection of zerovalent iron (ZVI) nanoparticles into subsurface has great
promises to remediate contamination by chlorinated solvents, chromium (VI), etc.
Compared to the traditional permeable reactive barrier (PRB) processes, the in situ
injection technology offers a number of key advantages, e.g., it directly acts on
contaminant plumes in the source zone and thus reduces the remediation cost and
time substantially. However, this promising technology face the difficulty to deliver
the nano-ZVI particles to sufficient long distance as the particles tend to aggregate
and easily adsorp to sediments. In addition, aquifers typically demonstrate
substantial physical and chemical heterogeneity. So when the nano-ZVI suspensions
are injected into aquifers, the particles tend to preferentially pass through zones of
high permeabilities, leaving contaminants in zones of low permeabilities unreacted.
In this talk, we present a novel delivery vehicle of ZVI nanoparticles that not only
increases the transport distance of the particles but also enhances sweeping over
heterogeneous systems. Results of batch and column experiments are also
presented to demonstrate the improved remediation of chlorinated solvents and
chromium (VI) contamination by this technology.
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Paper No. B204

Title:
Bioremediation of Contaminated Soil from an Abandoned Coking Plant

Abstract:

For sustainable management of the contaminated soil, bioremediation is a preferred
technology whenever possible. In the soil contaminated by organic compounds, the
efficiency of bioremediation depends on both the biodegradability and the
bioavailability of the contaminants. In this study, samples of the contaminated soil
were collected from an abandoned coking plant. The contaminants in the soil were
mainly polycyclic aromatic hydrocarbons (PAHs) and aromatic hydrocarbons such as
benzene, toluene, ethylbenzene and xylenes (BTEX). The averaged concentration of
the 16 priority PAHs in the soil was about 1700 mg/kg, and the averaged
concentration of BTEX was about 100 mg/kg. To evaluate the potential of
bioremediation in this site, ingenious bacteria capable of degrading PAHs and BTEX
were enriched in the laboratory. Biodegradation of the target contaminants was
confirmed by the decrease of the contaminant concentration and the increase of the
stable carbon isotope ratio in the test system. To enhance the biodegradation in the
contaminated soil, various treatments were performed, including addition of nutrient
alone, addition of nutrient and surfactant, addition of nutrient and bacteria, and
addition of nutrient, surfactant and bacteria. Soil without any addition was used as
control. Results of this study will be presented to demonstrate the potential of
bioremediation of the contaminated soil in the abandoned coking plant.
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Title:

Heavy Metal and Radionuclide Bioremediation under Unfavorable Environmental
Conditions: Functional Genomics Insights

Abstract:

Exploiting microbially-mediated reduction of redox-sensitive metals has been
proposed as a promising strategy to remediate metal-contaminated subsurface
environments in situ. With the ability to reduce and accumulate heavy metals and
radionuclides, sulfate-reducing bacteria (SRB) have drawn particular attention for
potential applications in heavy metal immobilization. It has been well documented
that SRB can reductively precipitate redox metals through enzymatic pathways or
can simply precipitate metals as metallic sulfides. Enzymatic reduction of soluble
metal oxyanions to insoluble forms has been specifically demonstrated for
Desulfovibrio spp., which are the model SRB most extensively studied for their
bioremediation capacity. More importantly, SRB populations are also found to be
significant members of microbial communities involved in such metal reduction and
are ubiquitous even in extreme environments. Therefore, stimulation of SRB
activities has been considered as a useful approach for the immobilization of heavy
metals and radionuclides in groundwater and sediments.

To exploit SRB effectively for the remediation of heavy metal and radionuclide
contaminated sites, it is important to understand the microbial responses to adverse
environmental factors commonly encountered in these subsurface environments.
One such factor is the high nitrate concentration of many contaminated sites due to
mining operations, industrial processing, weapons production. The presence of
nitrate may pose a specific stress to SRB as nitrate has been observed to suppress
sulfate reduction activity in situ. Thus, it is important to examine the responses of
sulfate-reducing microorganisms in metabolic and regulatory pathways following
nitrate exposure to understand their defense mechanisms. Such knowledge would
facilitate the development of strategies to monitor and predict the performance of
these microorganisms in bioremediation.

Using Desulfovibrio vulgaris as a model sulfate-reducing bacterium, functional
genomics studies found that significant growth inhibition was effected by 70 mM
NaNO3 but not 70 mM NacCl, indicating the presence of inhibitory mechanisms in
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addition to osmotic stress. While the differential expression of a small humber of
genes in response to nitrate suggested the potential involvement of osmotic and
nitrite stress responses, the roles of these two stress responses appear minor given
the lack of similarity in the overall transcriptional profiles between nitrate, nitrite,
and NaCl stress responses. The presence of unique stress response pathways in
nitrate stress is further suggested by the lack of extensive similarities in the
response profiles between nitrate stress and various other stress conditions. In
addition, the importance of genes with functions in the metabolism of
S-adenosylmethionine in the shift of energy flow was implicated in nitrate stress
response.
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Title:

Results-based Corrective Action Processes at a Former Explosive Manufactory Plant

Abstract:

Improper past waste management at a former explosive manufactory plant has
resulted in a large scale of contamination in regional aquifer that provides public
drinking water source for a city in Utah. USEPA has designhated this site as a
national priority site that requires correction action. The company has undertaken
a decade long of multi-phased groundwater remediation, site characterization, and
soil remediation under requirements of the Stipulation and Consent Agreement
signed with state of Utah. A groundwater pump-and-treat system was installed to
contain and to treat of a 4-mile long off-site groundwater plume with a combined
pumping rate of 2500 gpm. A total of 44 Solid Waste Management Units (SWMUs)
were investigated and remediated on-site following updated site conceptual models,
extensive site characterization, risk-based soil screening levels (RBSSL) for identified
chemical of concerns, and risk assessment. To date, there have been more than
200,000 tons of contaminated soil that were disposed off-site or thermally treated
on-site using a mobile incinerator converted by a low temperature thermal
desorption unit.

The presentation is intended to provide remediation practitioners with correction
action process for cost-effective solutions, rather than focusing on various mature
in-situ and ex-situ technologies for soil and groundwater remediation available with
thousands of field case studies in the U.S. It will include technical approaches for
site remediation and regulatory decision-making processes for developing site
conceptual models, RBSSL, risk assessment, remediation goal, and remedy and
technology selection. Development of risk-based clean-up objectives will be
discussed, including modeling analyses of the fate and transport of various
contaminants in both vadose zone and aquifer. As a lager portion of the 500-acre site
will be redeveloped for residential and commercial uses in the future, both
short-term and long-term site management activities will also discussed to ensure
the potential risk associated with remaining contaminants to groundwater and
human exposures can be properly managed.
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Title:
Simultaneous Competitive Adsorption and Desorption of Tetracycline and
Cadmium(II) on Cinnamon Soil

Abstract

Elevated concentrations of heavy metals and antibiotics often coexist in agricultural
soil due to land application of wastes generated from concentrated animal feeding
operations. This study aims at evaluating the interaction of Cd(II) and a widely-used
veterinary antibiotic tetracycline (TC) regarding to their adsorption and desorption
on Cinnamon soil using batch experiments. Adsorption and desorption of Cd(II) and
TC are strongly depended on soil characteristics, and adsorption and desorption
isotherms of Cd(II) and TC on the soil were well fitted with the Freundlich equation.
The presence of TC increased Cd(II) adsorption on tested soil, which could be due to
increasing Cd(II) adsorption via the TC bridge, or due to the stronger affinity of TC-
Cd(II) complex to the mineral than Cd?* ion itself. On the other hand, the presence
of Cd(II) enhanced TC adsorption by Cb?* bridging, similar to that of Ca?* and Mg?*.
The appararent sorption-desorption hysteresis of TC and Cd(II) are found in soil,
which will probably pose a threat to the soil environment and human health.
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Title:

Modeling Reductive Dechlorination by Anaerobic Mixed Cultures During Bioenhanced
DNAPL DissolutionTopic B: Environmental Pollution and Protection

Abstract:

A laboratory experiment conducted recently showed metabolic reductive
dechlorination enhanced dense nonaqueous phase liquid (DNAPL) dissolution by
reducing the aqueous phase contaminant concentrations. During the 55 days of
tetrachloroethene (PCE) dissolution phase of column operation, the dissolved PCE
was degraded to cis-1,2-dichloroethene (cis-DCE) through trichloroethylene (TCE)
and to ethene via vinyl chloride (VC) by Geobacter and Dehalococcoides respectively.
Significant PCE dechlorination leads to bioenhanced DNAPL dissolution 5-fold relative
to abiotic dissolution. A numerical model was developed and calibrated with the
experiment data based on a compositional multi-phase simulator: Michigan
Subsurface Environmental Simulator (MISER). The modified MISER incorporated 9
chemical components and 3 microbial populations: a fermentor and two
dechlorinators. Monod kinetics including electron donor thresholds, electron
acceptor competitions were used to model NAPL degradation and biomass growth.
The calibrated MISER was used to investigate how initial biomass distribution and
DNAPL source zone in column influence the contaminant degradations and PCE
dissolution.
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Title:

Simultaneous Removal of Sulfide and Organics with Vanadium(V) Reduction in
Microbial Fuel Cells

Abstract:

A novel process that achieved both sulfide and organics removal simultaneously with
vanadium(V) reduction in double-chamber MFCs was described in this study. The
anode and cathode of MFCs were fed with sulfide-containing wastewater (also
containing organics) and V(V)-containing wastewater, respectively. Electrons
produced by oxidation of sulfide and organics were transferred to the anode, then
flowed to the cathode through an external circuit, where they were consumed to
reduce V(V). In this study, sulfide and total organics removal approached up to 84.7
A= 2.8% and 20.7 A+ 2.1% within 72 h operation, with a V(V) reduction rate of 25.3
A% 1.1%. The maximum power output obtained on the MFCs was 572.4 A+ 18.2 mw
m-2 at a current density of 1094.0 A+ 50.6 mA m-2. The energy dispersive X-ray
(EDX) results indicated the generation of elemental sulfur, while generated
vanadium(1IV) in the cathode was deposited through lowing its solubility by adjusting
pH. This study demonstrated that the proposed process was effective for
simultaneously removing sulfide and organics with V(V) reduction while recovering
energy.
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Paper No. B210

Title:
Electrochemical Treatment of Landfill Leachate for Nitrogen Removal

Abstract:

Landfill has been employed as the most common method of solid waste disposal.
Leachate collected from landfills is a special municipal waste liquid, and its treatment
is both difficult and expensive. Landfill leachate usually has a NH4+-N concentration
of more than 3000 mg/L together a large amount of refractory organic pollutants.
Current leachate treatment methods, including air striping and biological reactions,
are either too expensive or less effective in actual applications. The electrochemical
(EC) process may be considered as a novel and effective method for leachate
treatment. In the present study, a laBscale EC system was used for treatment of
actual leachate collected from a landfill in Hong Kong. The raw leachate had a
NH4+-N concentration of 3000-5000 mg/L and a chloride content of 2500-3500
mg/L. The EC system consisted of a DC power supplier, an EC reactor on a magnetic
stirrer, and titanium-based mesh Ti/RuO2-ZrO2 electrode plates (5i,"4 cm?2)
immersed in the leachate. The electrodes had a gap of 5 mm between them, and a
high current intensity was charged at 125 mA/cm2. The experimental results
demonstrate that the EC process is highly effective for nitrogen removal from the
landfill leachate. In batch tests, within 3 hrs of the EC treatment, complete
denitrification could be achieved. Adding NaCl into the solution could further increase
the rate of EC denitrification. The EC tests also were conducted using a CFSTR
reactor with continuous leachate inflow and outflow. With a hydraulic retention time
(HRT) of 5 hrs in the CFSTR, 3000 mg/L of NH4+-N could be removed completely.
Electro-chlorination is believed to be the main mechanism of EC denitrificaiton. The
EC process was also highly effective in decoloring of the leachate. In general, the EC
method has the potential to be developed as a cost-effective alternative for
treatment of landfill leachate.
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Title:
Green Solutions to Solid Waste Management and Desertification Control

Abstract:

New approaches to solid waste management and earth desertification problem are
proposed in this report. As of now, the two major solid waste management methods
practiced are: landfill and incineration. Neither of these two solutions are green
solutions due to their potential secondary pollution problems. In this report a third
approach is proposed, i.e., composting. Traditional composting technologies are
considered undesirable and difficult to practice into a main stream method for solid
waste management. Three of the major drawbacks are (1) lengthy time needed for
compost processing, (2) impurity and quality problem, and (3) marketability
problem. In this report, a high-rate two-stage thermal stabilization/activation
method is suggested for composting of solid wastes. This method can potentially
reduce the composting time period from traditional 2 - 3 months to about one hour.
The types of unit process also can achieve very pure and high quality composting
products. Large scale production of the high quality and activated composts has the
potential to replace the current solid waste management methods. This new method
also can be used to solve one of the ecological crisis -- the desertification problem,
and with the potential to convert deserts to arable lands also. Large scale use of the
improved composts also has the potential to improve the fertility of arable lands and
solve pollution problem caused by the use of synthetic fertilizers. The desertification
problem is a worldwide ecological disaster. Over 110 countries are suffering from this
problem. As a whole, 50,000 to 70,000 sq. Km of valuable land is turning into desert
every year. No effective solutions are developed so far for the problem. The
desertification is not only causing serious economic problems for many countries, it
is also causing serious environmental pollution problems, such as sandstorm
problem. The author believes that using compost associates with a special design to
catch five types of moistures would be the best solutions. In this report, a
comprehensive approach to the solution of desertification will be discussed.
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Title:
A Novel Method of Recovering Components in Spent Lead Acid Battery

Abstract:

A novel method has been developed for treating pastes from spent lead-acid battery
in order to recover Pb as PbO for new batteries with minimal pollution and energy
costs in comparison with the conventional methods. In the first step, the lead
compounds are reacted with an aqueous solution of citric acid in order to leach and
crystallize lead citrate precursors which is then subjected to combustion-calcination
at relatively low temperatures to recover the lead directly as PbO, the most common
precursor for preparing pastes for a new battery. In order to advance the
understanding of the process, investigation has been carried out with the individual
components of the spent paste materials. Lead carboxylate precursors have been
prepared from three individual components (PbO, PbO,, and PbSO,) contained in
waste lead acid batteries scrap. PbO can be directly reacted with citric acid to
produce lead citrate crystals of the composition [Pb(CgHeO,)]-H,0, while PbO, can be
also be converted to [Pb(CgHgO5)]-H,O but only in presence of H,0,. The PbSO, is
reacted with Na citrate in order to fix the S as Na,SO,, for effective reaction requires
the presence of excess citric acid. The lead citrate product has a chemical
composition given by, [3Pb-2(C¢Hs05)]-3H,0. Characterizations of the precursors
have been carried out by DSC, XRD, and SEM. The combustion synthesis products
were characterized by XRD, and SEM. Results show that PbO containing some Pb are
the products of the combustion synthesis of both types of citrates and can be
achieved at only a relatively low temperature of 350°C and also formed in the
100-200 nm size range offering surface area benefits as new battery paste material.
It is aimed that a new process for recovering lead from spent lead battery paste is
sustainable with respect to both energy and materials.
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Title:
Trend and a New Technology in Handling Municipal Waste in China

Abstract:

During the past two decades, a significant portion of labor force within 1.3 billion
population in China has engaged in all kinds of manufacturing activities that are
aimed at exporting, resulting in dramatic annual GDP growth over two decades. Such
wonderful achievement, however, is at the expense of the rapid depletion of the
country’s valuable natural resources and creates an environmental pollution
nightmare. Municipal garbage is a particular issue. However, the presentation
pointed out that municipal wastes (MW) are not garbage; it is a misplaced valuable
resource. Moliye Technologies, Ltd has developed and innovative approach and
flowsheet to treat municipal garbage, resulting a total recycling and resource reuse.
Our process has following advantages over other methods: a) zero discharge and
zero secondary pollution including water and air, all MW materials entering into the
plant are fully recycled and reused; b) the plant, due to its zero-discharge, odorless,
noise-less features, can be zoned 50 meters from residential area; c) the plant, due
to its nature in making organic fertilizers, can sustain profitable operation with
excellent returns to investors.
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Title:

Maximizing Production and Utilization of Landfill Gas

Abstract:

Landfill gas has been used as one of the energy sources for years, mainly for
electricity generation or other thermodynamic process. In some cases, methane
part of landfill gas is separated from carbon dioxide and others trace gases and it is
injected in the gas line as gas supply. However, above process utilizes only methane
portion of the landfill gas which represents about 50% of the landfill gas. The rest
50%, i.e., carbon dioxide and others trace gases have been ignored and
wasted. Since the carbon dioxide is considered as green house gas, it will
contribute to the green house effect.

This presentation will present a newly designed and constructed landfill site in
Shanxi, China. On this site, all collected landfill gas will be processed to remove H2S
and other hazard gases. The Methane, carbon dioxide, hydrogen etc. will be used to
produce methanol. This design employs recently developed and patent pending
pre-designed separation, multi- layer and multi-cavities landfill technology. An
improved leachate recycling technology also being developed and employed. These
technologies will speed up and maximize landfill gas generation rate. Therefore,
the landfill size and turnaround period will be reduced and we can continually use the
same landfill site provide landfill sites are properly maintained. It will be an
ultimate alternative to the current sanitary landfill and incineration technologies.
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Title:
Transform Hazardous Metals from Sludge to Spinels: Examples of Nickel and Copper

Abstract:

A feasibility of stabilizing nickel and copper laden sludges with commonly available
ceramic precursors was investigated. High metal incorporation efficiency was
achieved via spinels (NiAl204, NiFe204, CuAl204) formation through the reactions
with aluminum-rich and iron-rich raw materials commonly used in construction
ceramics. The NiAl204 was the immobilization phase produced when mixtures of NiO
were sintered (> 8000C) with i0§-Al203, corundum, kaolinite, or mullite, as
aluminum-rich precursors. Analogously, NiFe204 was the stable phase produced by
firing (> 6000C) NiO with hematite as an iron-rich precursor. The CuAl204 was found
in sintering (> 7000C) with alumina and kaolinite precursors, but cuprous aluminate
(CuAlO2) was only found in sintering (> 10000C) with alumina. Quantitatively X-ray
Diffraction (XRD) analysis was further applied in nickel system to reveal different
metal incorporation mechanisms. Prolonged leach tests of potential products of
nickel phases were carried out in acidic environments similar to TCLP to evaluate the
durability of sintered products. Both aluminate and ferrite spinels proved superior to
nickel oxide for immobilization of nickel. The leaching behavior of NiAl204 was found
to be incongruent dissolution with no significant reprecipitation, while the leachates
composition of NiFe204 demonstrated explicable iron reprecipitation as ferric
hydroxide (Fe(OH)3). While current cement solidification/stabilization technologyies
are not generally successful in preventing metal mobilization in acidic environments
(i.e., pH < 4.0), this study has demonstrated the success of forming spinels to
stabilize metal-laden sludge from a wide-range of precursors. These results suggest
a preferred incorporation mechanism by forming spinel(s) at higher, but still
attainable, sintering temperatures for more effective stabilization of metal sludge
and ash. With current sludge incineration strategy utilized in many cities, the
mechanisms reported this study are also expected to develop an environmentally
sustainable way to safely immobilize the hazardous metals in the ash incinerated
from sludge, and reduce the need of its final landfill disposal by blending into
marketable construction materials.
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Title:

North American Perspective and Experience in Wastewater Sludge Management and
Thermophilic Sludge Digestion

Abstract:

The worldwide application of wastewater treatment has made significant
contributions to pollution reduction, the protection of public health and the
environment. However, wastewater treatment consumes resources and produces
residual wastes such as wastewater sludge. The 16,600 public owned wastewater
treatment plants in USA produce 7.2 million dry tons of sludge annually. The massive
investments in China’s wastewater treatment during recent years result in more than
10% annual growth in sludge generation. The management, treatment, and final
disposal of sludge are challenging and costly, especially for China where the large
population and rapid economic growth lead to severe competition for the limited
resources and pressure on the environment. Therefore, the development and
application of sustainable sludge management and treatment processes are
imperative. Beneficial land application of treated sludge (i.e. biosolids) can be a cost
effective and environmentally sustainable option, because nutrients and organic
matters in the sludge are recovered and reused as a resource. Such a disposal
method reduces the need for landfills and incineration. This presentation will discuss
the North American perspective and experience in wastewater sludge management,
including sludge generation, handling, treatment technologies, practice, and
beneficial reuse. The thermophilic sludge digestion technology will be discussed in
the context of sustainable sludge management and relevant regulations.
Thermophilic digestion is an innovative process that captures the heat from
biological reactions of the organics in sludge and digests sludge at high temperatures
(50-700C). Such a technology can produce Class A biosolids that are essentially
pathogen free and meet vector attraction reduction requirements, therefore, can be
beneficially reused without restrictions. The principles, process, and full-scale
engineering application of thermophilic digestion in North America will be discussed.
In addition, the presentation will discuss findings from a research on factors having
significant impacts on dewatering properties of digested biosolids.
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Title:

Holistic Approach for Chemical Safety Assessment

Abstract:

The new EU initiative Registration Evaluation and Authorisation of CHemicals (REACH)
is now enacted that requires industries to undertake hazard and risk assessments of

chemicals based on their use tonnage. The new concept of hazard assessment will

include Persistence, Bioaccumulation and Toxicity (PBT) elements.

REACH recommends intelligent testing and weight of evidence approaches.
Standard OECD (Organisation for Economic Corporation and Development) test
guidelines are generally accepted for the tests on fate and effect of chemicals.
However, there are scopes to modify these test guidelines to take into account the
properties of the chemicals and the development of new science.

The standard test methods are categorised into environmental fate, bioaccumulation,
toxicity and ecotoxicity areas. Within the fate area, they are further separated into
biodegradation or abiotic transformation. In practice, there are limitations in
interpreting individual test results for the understanding of overall hazard and risk of
chemicals, therefore most industries may need advice on assessment strategies.

In this presentation, several integrated test strategies will be covered for higher tier
chemical safety assessment. These include:

Linking fate and effect for the assessment of parent chemicals and their
environmental transformation products

Linking abiotic and biotic processes for persistence assessment

Lab to field extrapolation using measurement and modelling approaches

Discussions and recommendations on how these can be used for environmental risk
assessment of chemicals will also be included.
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Title:
China’s Efforts to Manage Contaminated Sites

Abstract:

Many industrial sites have been shut down or are under decommissioning in China,
especially in the Beijing area. The strong economic growth and the rapid urban area
expansion around the industrial districts are strong driving forces for the shutdown,
relocation and re-conversion/redevelopment of industrial plants. These dismissed
sites are very often characterized by the presence of pollutants in the soil and
groundwater, which represent a threat for the future development of the areas,
especially as they are mostly devoted to residential use. The comprehensive process
of remediation of contaminated sites, with specific reference to dismissed industrial
sites to be newly developed in urban areas, is quite complex encompassing a
relatively large number of functions and subjects, and needs to account for the
Chinese principles on land property and the integration to the existing environmental
legal framework. A complete regulatory system for contaminated site cleanup has
not been adopted yet in China. Therefore this paper first describes the legal and
technical challenges on contaminated site assessment and remediation; and then
give detailed introduction about recent efforts, in particular, Beijing municipality’s
effort to develop a complete set of compulsory regulations and technologies,
appropriate to deal with soil contamination of industrial sites, assuring adequate
protection to the human health and the ecosystem and allowing new development of
contaminated sites, as a factor of harmonious economic growth; and finally ends
with recommendation on future efforts on contaminated site management and
remediation.
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Risk assessment and remediation of contaminated sites in China

Abstract:

Issues and challenges in risk assessment and remediation of contaminated site in
China are discussed in this presentation. The work of contaminated site assessment
and remediation was in an accelerating period in China compared with some
developed countries. Present situation can be summarized as the following aspects
according to the recent investigation and management. China still lacks of basic,
systematic information of contaminated sites even after finishing the national
survey of contaminated sources as well as soil pollution. General public do not see
the relationship between health risk and contaminated sites. Meanwhile, lacking of
risk assessment and remediation methods and absence of effective liability and
funding mechanisms can block the development of contaminated site management.
Most of the corresponding work on site survey, risk assessment, remediation and
guideline were derived/based from the summarizing of foreign experiences and
lessons. China still needs to do much on risk assessment and remediation of
contaminated sites to improve the management, in particular those areas
specific/unique to China contaminated sites - such as historically stated owned
nature of the land, lack of any historical data/records, behind the curve of the
enabling capacity or framework such as lack of basic toxicity research, insufficient
sampling and testing capacity, unavailability of state of the art of equipments and
tools both software and hardware.
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Title:

Antibiotics and Antibiotics Resistance Genes in Sewage Treatment Plants

Abstract:

As emerging pollutants, residual antibiotics and antibiotics resistance gene have
recently drawn great attention all over the world. In this study, solid phase extraction
(SPE) and ultra performance liquid chromatography-tandem mass spectrometry
(UPLC-MS/MS) were utilized to antibiotics in Hong Kong sewage samples, revealing
the presence of 11 antibiotics. Preliminary study on the removal mechanisms in
activated sludge process of the 11 antibiotics shows that biodegradation was the
major elimination mechanism for cefalexin, sulfamethoxazole and sulfadiazine,
adsorption for norfloxacin, ciprofloxacin, ofloxacin, tetracycline, roxithromycin,
ampicillin and trimethoprim. However, for erythromycin-H20, there was no obvious
removal under the experimental conditions. Studies on antibiotics resistance gene
(ARG) of tetracycline resistance (tet) genes, showed that nine genes were commonly
detected in sludge samples from the five sewage treatment plant (STP) distributed in
three geographically isolated areas, i.e. Hong Kong (Shatin, Stanley), Shanghai
(Minhang) of China, and Bay Area in California (Palo Alto and San Jose) of USA,
whereas five other genes were not detected in any sludge sample. 109
lactose-fermenting Enterobacteriaceae (LFE) strains were isolated from activated
sludge of Shatin STP. Tetracycline resistant (TR) LFE accounted for 32% of the total
109 LFE strains. The occurrence frequencies of tet genes among all TR-LEF strains
varied from 0 to 91%, i.e. tetC (91%), tetA (46%), tetE (9%), tetG (6%), and tetD
(6%). Quantitative real-time PCR was used to quantify the change of tetC and tetA
genes, as the indicator of TR-LEF, in STPs. The results showed that concentration of
tetC and tetA genes in STP effluent, ranged from 104 to 105 copies/mL, significantly
lower than those in the influent by three orders of magnitude. Finally, class 1
integron and gene cassettes containing ARG were also characterized and quantified.
Class 1 integronase gene (intI1) was found commonly occurring in all of activated
sludge samples from the five STPs, as well as in influent and effluent of both Shatin
and Stanley STPs at Hong Kong. Among the 109 LFE isolates, 36 strains (33.0%)
were found to carry class 1 integrons. PCR assays showed 11 of the 36 intl1-carrying



Abstract-Topic B

isolates harbored a common type of gene cassette array of about 1600 bps, as well
as the static genes (sull and gacEI”l) on class 1 integrons. Antimicrobial
susceptibility analysis demonstrated all the 11 LFEs carrying gene cassette were
multi-resistant, especially having common resistance to trimethoprim and
streptomycin. gRT-PCR assay showed > 90% of class 1 integron and the gene
cassette were removed by activated sludge processes, while the disinfection process
removed 94% integron and 77% gene cassette.
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Title:
Developing Sustainable and Appropriate on-site Wastewater Management System

Abstract:

Waste water technology can be designed and built to be in operation for decades, and
thus be sustainable. Systems selected must be usable and understandable by the
community or people it serves, and thus culturally appropriate. A holistic approach to
water can be used and thus, waste waters can be considered valuable water
resources. Waste waters contain valuable water and nutrients. Any design process
needs to consider that water can be cleaned and reused for many purposes. Water
that is fouled with septic waste must be cleaned to the proper level before release
into the environment. Septic waste waters can be treated using many means,
including centralized facilities or decentralized. Decentralized facilities treat waste at
the site of waste generation. Onsite and decentralized wastewater treatment is
increasing in the USA. Centralized systems are needed, but are experiencing
problems as their collection systems approach design life. Onsite and decentralized
technologies are varied and address a large spectrum of capacities and niches and
can deliver reliable primary, secondary and tertiary quality finished water. Onsite
technologies require maintenance. Proper management and maintenance of any
onsite or decentralized system are recognized as being important to ensure long
term system viability. Factors affecting performance include design and equipment
selection, installation practices, maintenance practices, and waste stream
characteristics. In an onsite application, the waste stream is not diluted and directly
affects treatment. This presentation will include discussion about technologies and
system selection, installation practices, management and maintenance options, and
waste stream affects on onsite and decentralized systems. Onsite systems should be
considered as a part of any permanent wastewater infrastructure strategy. The need
for sustainable waste treatment technology is clear. For any site, in any culture, there
exists knowledge of an appropriate technology that can be applied to yield a
sustainable water system that will protect human health and the environment. It is
incumbent on the experts to know about the variety of technologies and then select
the system which is best for the site and local culture. Thus, the experts need to truly
be knowledgeable and willing to make appropriate choices.
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Title:
Applications of Water Quality Research to Water and Wastewater Conveyance
Systems using GIS-Integrated Computer Modeling

Abstract:

Traditional analyses of drinking water distribution and wastewater collection systems
involve skeletonized computer network models to evaluate the system capacities
and pressures. Often, these computations result in over-conservatism in design,
and more importantly, in deteriorated water quality in the conveyance systems.
Research has been conducted to identify the culprits responsible for the deterioration
of water quality in both water and wastewater conveyance systems. Engineering
practices, even federal and regional regulation initiations, have prompted computer
modeling to become an evaluation tool, which has played a critical role in
applications of research results to vast and complex pipe networks.

In the last two decades, evolving computer technologies have helped the integration
of geographic information systems (GIS) and computer modeling to realistically
represent water distribution and wastewater collection systems. Field tests have
enhanced model calibration and validation. This presentation will outline several
cases in which research on disinfection byproducts, lead and copper corrosion, odor
and corrosion is applied to actual conveyance system evaluations. Water quality
models, transient flow analysis models and dynamic wastewater models will be cited
as examples. The actual conditions under which the model is used include severe
drought, emergency response, and sudden electrical power outage. This
presentation will help audiences understand and learn how to utilize GIS-integrated
computer modeling in applications of water quality research to turn results into real
environmental engineering practice.


mailto:mwang@hazenandsawyer.com

Abstract-Topic B

Institution Patrick Engineering, Inc.
Email jxi@patrickengineering.com
Origin Lisle, IL, USA
Paper No. B404
Title:
Stormwater Runoff Pretreatment and The Best Management Practices In Engineering
Design
Abstract:

Stormwater pollutants enter receiving waters from some “point” resources and
mostly “non-point” resources, which originate from stormwater runoff that picks up
and transports natural and man-made substances into receiving water. The major
pollutants discharging into river with storm runoff including: Solids, BOD, Metals,
Pathogens, QOil, Nutrients, Herbicides, Peticides & Insecticides. As population
increases, the watershed has been impacted directly or indirectly by the Urban
development. The Illinois EPA has observed that most rivers and streams show
marked impairment as populations approach 300 people per square mile.

To control stormwater pollution, EPA published Storm Water Phase II Rule on
December 8, 1999, which includes a well known small MS4 storm water program.
Since then, the Best Management Practices (BMPs) has become more and more
important in engineering practices.

The current engineering design methods of removing pollutants from stormwater
runoff includes: vegetated strips, vegetated swales, infiltration system, green roof,
permeable pavers, rain guard, detention basins (includes dry basin, wet basin,
wetland basin and underground basin.) and manufactured storm water treatment
structures.

The Great Chicago Area, as one of the major cities which takes lead at green city
development, has widely applied above technologies in storm water quality control
design in past decade. Further, DuPage County (west suburb of city Chicago) has
developed one of the first mandatory stormwater BMPs regulations in the United
States.

The presentation will introduce the current storm water control programs in federal
level, state level (using state of Illinois as example) and local government level


mailto:jxi@patrickengineering.com

Abstract-Topic B

(Counties and cities around Great Chicago area). It will also introduce different
stormwater treatment methods applied in engineering projects, advantages and
limitations of each method. In addition, the current available computer modeling
programs for stormwater quality control will be briefly discussed.
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Title:
On-line Monitoring Strategies for Optimizing Biological Nutrient Removal (BNR)
Processes in Eastern US and Canada

Abstract:
Implementations of secondary wastewater treatment plants in North America
started in 1970’s with the Clean Water Act issued by the US EPA. However, on-line
nutrient monitoring has gained popularity only in recent years. There are several
reasons — maturity of the technology and tighter government nutrient discharge
guidelines.

There are about 40 major rivers that discharge into the Chesapeake Bay. The
Chesapeake Bay Initiative (2002) aimed to reduce nutrient discharge into the
watershed. As a result, many treatment plants now face discharge limitations of 3
mg/| total nitrogen and 0.3 mg/I total phosphorous. Compared to traditional DO,
ORP analysis, on-line nutrient analyzers show many advantages when treatment
processes become more and more sophisticated.

This presentation covers a brief review of the on-line nutrient monitoring market and
nutrient removal treatment processes in North America. It also presents the
fundamentals and advantages of a centralized on-line nutrient analyzer. Five case
histories of on-line nutrient analyzers are presented:

Back River WWTP, City of Baltimore, Maryland, USA
Hagerstown WWTP, Maryland, USA

Fishersville WWTP, Augusta County, Virginia, USA
Little Miami WWTP, Cincinnati, Ohio, USA

Duffy Creek WWTP, York Region, Ontario, Canada

P> D=
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Title:
The Effect of Total Hardness and Ionic Strength on the Coagulation Performance
and Kinetics of Aluminum Salts to Remove Humic Acid

Abstract:

In order to investigate the effect of total hardness and ionic strength on the
coagulation of natural organic matter, different Al coagulants - conventional Al salt
(AICl3), polyaluminum chloride (PAC) and Nano polyaluminum chloride (Nano-PAC) -
were used to treat humic acid (HA) in this study. The effects of total hardness and
ionic strength on coagulation performance and coagulation kinetics of different
aluminum were studied. Results show that for HA water, the removal efficiency
decreases with the total hardness or ionic strength increasing, while for HA-kaolin
water, the removal efficiency increases with the total hardness increasing or ionic
strength decreasing. And Nano-PAC, which is thought as a high efficient aluminum
salt in other studies, did not perform well for removing HA from water.
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Title:
Degradation Kinetics and Mechanism of Environmental Pharmaceuticals in Water by
Advanced Oxidation Processes (AOPs)

Abstract:

The sources, occurrence, fate, effects and risks of pharmaceuticals in the
environment have become an emerging issue recently. The presence of
pharmaceuticals contaminants in the aquatic environment, albeit at low
concentrations may pose serious threats to the ecosystem and human health.
However, most of environmental pharmaceuticals are not fully metabolized in the
body and having poor biodegradation ability in the effluents from the wastewater
treatment plant. Thus, advanced oxidation processes (AOPs) are alternative
methods for degrading these soluble bio-refractory organic pollutants, such as
environmental pharmaceuticals. These processes rely on the generation of highly
reactive hydroxyl radical as the main oxidative species for the potential of completely
destroying and converting these organic contaminants to harmless substances. Thus
to properly assess the risk of environmental pharmaceuticals and better understand
their environmental fate of these agents, ciprofloxacin were chosen as target
compounds, and the heterogeneous photocatalytic oxidation technology was
selected as a representation of AOPs to test the oxidation kinetics and mechanism of
hydroxyl radicals reacted with these pharmaceuticals in this work.
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Title:
Toxicity Identification Evaluation of Effluent of Electroplating Industry in Hong Kong

Abstract:

Electroplating industry is one of the major producers of toxic effluents in Hong Kong.
Control of toxic substances in effluents by chemical-specific approach is extremely
laborious, time consuming and costly. In addition, the chemical-specific approach is
that it does not produce predictive information on the interactive effects of toxic
substances in the effluents. The toxicity-based approach has been widely used as an
alternative to the chemical-specific approach. Information generated by toxicity
testing methods is extremely valuable for providing direct information on the effects
of effluents on living organisms. In the present study, the toxicity of electroplating
effluent was assessed using standard toxicity identification evaluation (TIE)
procedures. Results from Phase I baseline toxicity test showed that the effluent
samples exhibited acute toxicity towards the MicrotoxA® test. From the results of
Phase I toxicity characterization, it was found that filtration of the effluent at pHi
(original pH) and pH11, and EDTA chelation test performed on pH 3 filtered
suBsample significantly reduced the toxicity of the effluent samples. Furthermore, in
graduated pH tests, the toxicity of the sample increased at lower pHs, indicating that
the toxicant(s) in the effluents was pH dependent. Based on these results, metal ions
were characterized as the class of toxicant causing toxicity in the effluents. Results of
Phase II metal ion analysis indicated that Cu2+, Ni2+, Zn2+ and Fe2+/Fe3+ were
present in the effluents. Comparison between metal ions concentrations in the
effluents with the Technical Memorandum standards on effluent discharged and with
the literature reported toxicity value for the metal ions, Cu2+, Ni2+ and Zn2+ were
identified as the suspected toxicants in the effluents. In Phase III, results of mass
balance and spiking experiment indicated that Cu2+, Ni2+ and Zn2+ all contributed
to the toxicity of the effluent, while Cu2+ was identified as the major toxicant in the
effluents. The results of this case study provide a model TIE approach to identify
major toxicant(s) in industrial effluent(s).
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Title:
Application of Electron Beam Technology in Industrial Wastewater Treatment:
Aggregate Organic Pollutants Removal

Abstract:

This paper studies the removal of aggregate organic pollutants in industries
wastewater using electron beam technology. Wastewater from three different
industries namely, textile industry, paper mill industry and food & beverages industry
were treated using electron beam technology. The removal percentage of aggregate
organic pollutants had the following order: textile industry wastewater < paper mill
wastewater < food & beverages wastewater. Besides the type of industry wastewater,
the degree of removal also influence by the dose introduced during the treatment
process. As the dose introduced increase, higher removal of aggregate organic
pollutant was recorded. The advantage of electron beam irradiation is its ability to
decompose aggregate and refractory organic pollutants in various types of industrial
wastewater.
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Title:
Improvement of the Adsorption Pyrolysis Titrimetric Method for the Measurement of
Drinking Water Total Organic Halogen

Abstract:

A collective parameter for all the halogenated organic compounds is total organic
halogen (TOX), which is regarded as a good indicator for the toxicity of all the
halogenated disinfection byproducts (DBPs) in a water sample. TOX can be
measured with the adsorption pyrolysis titrimetric method according to Standard
Methods 5320B. It has been demonstrated that around 20% of chlorinated DBPs can
be reduced by the adsorbent activated carbon to chloride ions, which would be
removed from activated carbon cartridges during rinsing with nitrate, leading to
certain systematic error for the measured TOX. In this study, the activated carbon
used for the TOX measurement was chemically modified. It was found that such a
modification basically eliminated the reduction of chlorinated DBPs on the activated
carbon. Compared with those measured with the original activated carbon, the TOX
concentrations in chlorinated Suwannee River fulvic acid and chlorinated cytosine
samples were increased 23.8% and 26.8% respectively when measured with the
modified activated carbon.
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Title:

Water Quality Safety and Approaches for its Guarantee in Advanced Treatment
of Drinking Water

Abstract:

Ozonation and biological activated carbon (BAC) process has become one of the most
popular advanced treatment technologies to ensure biological and chemical safety of
drinking water, especially in the southern China where source water is seriously
contaminated. Four safety-associated problems, namely biological stability
maintenance, turbidity and bacteria control, disinfection by-product precursors
removal and mutagenicity abatement, were studied in this paper. Experimental
results indicate that ozonation led to the increase of assimilable organic carbon (AOC)
concentration; however, BAC filtration following ozonation was effective to reduce
AOC and maintain biological stability. Bottom sand layer beneath BAC bed trapped
part of the flakes of biomass falling from BAC surface, and ensured the low turbidity
for effluent from BAC filter. Ozonation process was capable of removing
trihalomethane formation potential (THMFP) and haloacetic acid formation potential
(HAAFP); BAC had considerable removal efficiency for the HAAFP, but only limited
effect on THMFP. Mutagenicity increased after raw water treated by conventional
process; however, the ozonation and BAC filtration process reduced the mutagenic
activity remarkably, and after disinfection, mutagenicity maintained a stable level. In
conclusion, ozonation-BAC process makes full use of both ozone and BAC, and forms
a cooperative system that is effective to remove pollutants and ensure the drinking
water safety.
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Title:

Removal of Organic Pollutants by Biological Pretreatment from Eutrophic Raw Water

Abstract:

The algae and micro-organic pollutants can’t be removed effectively from eutrophic
raw water by the conventional water treatment process. Two biological contact
oxidation reactors—cascade biofilm reactor(CSBR) and one-step biofilm
reactor(OSBR) were used for pretreatment of eutrophic Taihu Lake raw water. The
CSBR was more effective and stable for the treatment of eutrophic water than the
OSBR. Within 2 hours, the removal rates of extracellular microcystin-LR and
Chlorophyll-a were 75.8% and 59.7% in the CSTR, respectively, while in the OSBR
they were 60.5% and 53.0%. CSBR had a much higher removal rate for dissolved
organic carbon (DOC) about 34.3% towards 22.7% of the OSBR. The CSBR could
remove about 67% of biodegradable DOC(BDOC) which took about 34% in total DOC
in Taihu Lake water, so about 11.5% of DOC was taken off by other ways except
biological degradation, such as biofilm adsorption and bioflocculation. At 5.5~133 of
water temperature, the removal rates of three kinds of micro-organic pollutants were
investigated in the CSBR, which were atrazine, phthalic acid esters (PAEs) and
polycyclic aromatic hydrocarbons(PAHs). 57.5% of atrazine was removed at 2h HRT
with the background concentration of 136.5ng/L. The removal rates of three
PAEs(Dimethyl Phthalate(DMP), di-(2-ethylhexy) phthalate(DEHP) and di-n-butyl
phthalate(DBP)) were 78.7%, 52.4% and 85.3%, respectively. PAHs in the raw
water reached a very high level of about 21.4ug/L, which indicated that Taihu Lake
was seriously polluted by PAHs. Only 35.2% of PAHs could be removed by the CSBR.
The GC-MS analysis showed that there were about 94 kinds of volatile and
semi-volatile substances in Taihu Lake water, and most of them were alkanes and
PAEs. In effluent the organic substances were reduced to 82 kinds, and 73.1% of the
peak area was decreased. The results show that the CSBR is effective for the removal
of low-molecular weight organics which may be translated into disinfection
by-products during the chlorine disinfection.
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Title:
Case Studies on Energy Efficiency Studies Using A Calibrated Hydraulic Model

Abstract:

In the water industry, energy is still the only available means to move water from an
intake structure, to the treatment plant, and finally throughout the water network.
According to the EPA, the amount of energy used makes up to approximately 2-3%
of the United States’ energy consumption. This energy typically includes power
consumption at the intake facilities to the water treatment plant, the water
treatment plant, and the water distribution network pumping. According to the
American Water Works Association Research Foundation (AWWARF), 85% of this
total energy is used by water distribution pumping.

Hydraulic modeling traditionally is viewed as a computer tool that simulates the
water distribution pressures and flows. However, it can be used for an energy cost
analysis after a model is properly calibrated and operated. Additionally, one of our
key findings is that there is a relationship in power usage between the overall water
system cost and the high service pump station predicted by the hydraulic model.
This is because the intake wells, water treatment process, and high service pump
station are all operated in a flow pace. Another key finding from an energy saving
study is that there are two distinct methods to save money. The first or which shifts
the peak pump loads to off-peak periods, known as the "Pumping Schedule Method.”
The second method is known as the “Diurnal Curve Method. Comparing both
methods, the first can results in energy reduction both in the facility/billed demand
(kW in instant power withdraw), and real power demand (kWh), while the second
only cuts the peak power consumptions in kW by changing the demand profile at
each pressure zone leading to a power and carbon emission reduction.

The case studies will quantitively demonstrate the potential energy savings for both
methods, which are approximately 15% and 4% energy savings for the pumping
schedule method and diurnal curve method, respectively. With the recently released
Energy Efficiency and Conservation Block Grant (EECBG) managed by the
Department of Energy (DOE), the application for hydraulic modeling and operation
optimization used for energy reduction will be a hot topic.
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Title:

Pathogenic Microbes in Well Waters of South Goa in India, a Threat to Public Health

Abstract:

South -Goa situated at 15° 29’ 32” N and 14° 53'57” N and 73° 46'21” and 74°
20°11" E, has a total area of 1966 sq Kms and a population of 5,000,000. The district
has iron-ore and bauxite mining, an international port in Mormugao taluka which
caters to 30-40% of iron export of India. The rivers in the region are used for
transport of ores, discharge of industrial and aqua culture effluents, besides
municipal and domestic waste. Untreated well-water (groundwater) is used for
drinking, cooking, bathing and other domestic purposes in the villages. Urban and
suBurban areas get their water through supply scheme from the water reservoir in
Salaulim, situated within the mining belt.

Understanding that microbial quality of ground water is a cardinal determinant of
public health, the district of South-Goa was demarcated into regions: i- mining (MR);
ii- Coastal (CR); iii-Rural (RR); iv =Urban (UR), for monitoring of microbial pathogens
in ground -water. Retrievable microbes were obtained through use of appropriate
culturing strategies befitting the physicochemical conditions of the demarcated
region and on employing the simple technique of MPN in conjunctions with microbial
plate counts.

Well waters from all four regions showed presence of y-Proteobacteria belonging to
Enterobacteriacae and Pseudomonadacae with a pre-monsoon MPN index ranging
from 1.7x 103 - 1.5 x 10° and 1.0 x 10* - 1.5 x 107, respectively and post-monsoon
MPN index ranging from 1.9 x 103 - 1.8 x 10” and 1.5 x 10° - 1.5 x 108, respectively.
Citrobacter, Salmonella, Shigella, Vibrio, Aeromonas, Proteus and Serratia were
retrieved along with gram positive species of Staphylococcus, Streptococcus and
Bacillus. These bacteria were stable in the ground waters.

Cultures utilizing crude oil and kerosene dominated 100% of wells in CR, located
around the trawler jetty, along the open beaches, as against the 60% of wells in UR.
Several cultures isolated from wells around aquaculture facilities were resistant to


mailto:ijfurtado@unigoa.ac.in

Abstract-Topic B

-lactam antibiotics and produced B - lactamase.

The bacterial load in well- waters in MR during pre-monsoon was of oligotrophic
species of Bacillus, Pseudomonas and other tiny bacteria, which appeared after long
incubation. These waters gave an MPN index 1.3x 104, 1.0x 10% 2x 10%, 1.0x. 102, 3x
10* bacteria resistant to Mn*?, Fe*?, Zn™2, Cd*? and Al*?, respectively. Fungal species
of Penicillium, Paecilomyces and Aspergillus co - inhabited along with Proteus,
Citrobacter, Klebsiella and Areomonas in well- waters, close to cattle-shed, in RR.
The identity of five of the dominant cultures was established as Chromobacterium
violaceum, Staphylococcus arlette, Virgibacillus salexigens, Pseudomonas
fluorescens and Pseudomonas aeruginosa using chemotaxonomic and molecular
tools.

The presence of traditional indicator bacteria in all wells, particularly during
pre-monsoon is suggestive of contamination of the aquifers rather then just the well
waters, as all the wells examined had an encircling masonry wall of 75 -90 cm in
height, above the ground level. The occurrence of retrievable bacteria resistant to
antibiotics, metals and those able to degrade crude oil points to the impact of human
activity on the aquifer. Further, the detection of emerging pathogen, having
injectosomes and other opportunistic bacteria increases the health-risk factor to the
community in absence of regulations requiring disinfection of well -water.



Abstract-Topic B
Author Yutaka Sakakibara

Institution Waseda University
Email sakaki@waseda.jp
Origin Tokyo, Japan

| Paper No. B415

Title:

Treatment of Aqueous EDCs by Artificial and Natural Oxidation Processes

Abstract: Environmental pollutants such as endocrine disrupting chemicals (EDCs)
have been detected in aquatic environment, and their effects on human health and
ecosystem have been receiving considerable attention. Especially, the estrogenic
effects of nonylphenol (NP), 4-t-octyl phenol (4-t-OP), and bisphenol A (BPA) as well
as natural estrogens such as 17Bestradiol (E2) were identified for aquatic lifeforms.
Concentrations of these EDCs have been reported in the range of several ng/| to
several hundreds micro-g/l in river and estuary water, which are 1 to 6 orders of
magnitude smaller than those of co-existing substances. We proposed artificial and
natural oxidation processes for the treatments of aqueous trace EDCs with no or
extremely smaller amounts of energy consumption. Artificial oxidation process is a
novel 3-dimensional electrolytic process, wherein EDCs are directly oxidized on the
surface of anode. Continuous experiments demonstrated that trace EDCs including
E2, NP, 4-t-OP, BPA, 2,4-Dichlorophenol (2,4-DCP) and Pentachlorophenol (PCP)
were efficiently and stably removed by the process over several months and energy
consumptions were 2 to 7 orders of magnitude smaller than those reported for
conventional oxidation processes, because coexisting substances in water to be
treated were not included in electrolytic reactions in the process. The 3-dimensinal
electrolytic cells and their division into multiple compartments were considered very
effective to enhance the performance. On the other hand, the treatment of trace
EDCs was also possible by using aquatic plants, where intracellular enzymes and
oxidants, such as peroxidase (PO) and H202 were considered responsible for
reactions. In batch and continuous experiments, floating, submerged, and emergent
plants were able to remove E2, NP, 4-t-OP, 2,4-DCP and BPA. Although removal
rates were different among aquatic plants, the larger the PO activity, the larger the
removal rates of EDCs. Endogenous H202 levels were in several to several hundreds
micro-g/g-FW. Comparing the treatment performances of the above two processes,
it was considered that electrolytic process should be applied to high-rate water
and/or wastewater treatments, while the process using aquatic plants to
environmental restoration (i.e. phytoremediation) of surface water contaminated by
non-point pollution sources. Further study will be needed to evaluate the
performance more precisely as well as the applicability for other environmental pollutants.
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Title:
Comparing Organic Precursor Removals from Slow and Rapid Rate Biofiltration
Systems
Abstract:

Proven modifications to the conventional slow sand filtration (SSF) process, the
awareness of induced biological activity in riverbank filtration (RBF) and aquifer
recharge (AR) systems, and the growth of oxidant-induced biological removals in
more rapid-rate filters, e.g. biological activated carbon (BAC) filters, demonstrate
the renaissance of biofiltration as a treatment process that remains viable especially
for small communities and many large cities. Biofiltration is expected to become
even more common in the future as efforts to satisfy multiple treatment objectives to
include decreasing the presence of disease-causing microorganisms and disinfection
by-products in drinking water, minimizing microbial regrowth potential in distribution
systems, and where operator skill levels are emphasized. A significant thrust in
biofiltration research, to be summarized during this presentation, is to characterize
organic precursor removals to satisfy current and future disinfection by-product
(DBP) regulations.

The natural biofilters (RBF and AR) have more dissolved organic carbon (DOC)
removal variability (13-93+%) than the engineered biofilters (SSF and BAC)
primarily because the treatability potential of the natural systems are more site
specific and have limited variables to adjust or optimize. The site specific parameters
that influence DOC removal by natural biofiltration systems include the concentration
and biodegradability of the river water DOC content, hydraulic residence time/travel
time to the extraction well, the extent of groundwater dilution, and the composition
and hydrogeology of the subsurface, e.g. transmissivity.

The engineered biofilters (SSF and BAC) demonstrated more consistent DOC
removals (10-35%) and have more process variables that can be adjusted to
enhance DOC removals with BAC biofilters being the most flexible. SSFs have been
modified with preozonation and GAC sublayers to enhance organic removals.
Important process variables influencing DOC removals, other than preozone dose,
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include concentration and biodegradability of source water DOC,
empty-bed-contact-time (EBCT), temperature, and filter maintenance techniques.
Interestingly, the EBCT of a typical BAC is equivalent to the schmutzdecke of a SSF
with corresponding biomass content and DOC removals (10-35%).
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Title:

INTEGRATED OPTIMIZATION OF OZONATION IN WATER TREATMENT

Abstract:

Ozone application in water treatment can lead to conflicting objectives/results such
as microbial inactivation, contaminant oxidation/removal, and bromate formation
control. This study investigates optimization methods for ozonation by considering
these objectives simultaneously. The foundation of the optimization process includes
quantitative assessment of three elements: disinfection efficiency, contaminant
removal, and bromate formation. Multivariate regression methodology is used to
develop a series of empirical models to estimate these elements. The ozone
decomposition model is developed first since the quantification of ozone exposure is
a prerequisite. The ozone decomposition profile is obtained through estimation of the
initial ozone demand in the 15t phase and ozone decay rate in the 2™ phase. This
division is reasonable because the hydroxyl radical formation kinetics are different in
the two phases of ozone decomposition. The contaminant removal estimation
models are also defined in two phases, corresponding with two-phase ozone
decomposition. The contaminant removal models can be expressed as a function of
contact time, thereby providing a complete contaminant removal profile in the ozone
contactor. The latter can be used to aid in ozone contactor design. The bromate
formation models incorporate the effect of pre-chlorination on bromate formation
control. These models can be used to estimate bromate levels and control bromate
formation.

A pilot-scale advanced water treatment plant located in Louisville Water Company
(LWCQC) is used in this study to conduct ozonation experiments. Experimental data
collected in the pilot plant are used to develop the optimization models described
above. To demonstrate the validity and use of the optimization method, software,
titled O30PT Version 1.0, is developed specifically for the pilot plant ozone
application in LWC. The software is used to estimate ozone decomposition,
disinfection efficiency, oxidation of various organic contaminants, and bromate
formation. It can also provide optimal operation-parameter values given the goals
for disinfection efficiency and organic chemical removal subject to constraints on
bromate levels.
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The optimization method and modeling approach developed in this study involves
input variable selection, performance analysis, calibration and validation, and
statistical analysis of model performance. These methods and approaches can be
used as guidelines for other water utilities to develop their own ozonation models
unique to their water quality conditions and ozone treatment processes.
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Presentation Tile:
Automatic Meter Reading: A Valuable Tool for Water Distribution System Modeling

Abstract
More and more water utility companies in the US are implementing automatic
meter-reading (AMR) projects, which consist of mobile systems and fixed networks,
to realize savings. Results from existing AMR projects have proved it is a
cost-effective way to serve customers and can provide billing inquires better and
faster. In addition, this real-time billing data can be a significantly valuable tool for
water system hydraulic modeling, especially with water distribution network leak
detecting. The presentation will cover case studies that demonstrate the
importance of using demand allocation per billing data for hydraulic modeling,
operation model based on real-time demand and SCADA extracted data for leak
detection, and the new technology in reducing the water loss within water
distribution system. As part of this presentation, the following will be discussed:

Developing a geo-spatial billing meter database

Setting up the right coordinate system between a billing database and the

hydraulic model

Developing a GIS project that consists of various geo-spatial billing data

(thiessen and polygon) to hydraulic modeling nodes

Developing an operational model

Developing a leak detecting tool
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The Degradation of Tetracycline and Oxytetracycline in Soils and the Effect of Soil
Organic Matter and Soil Microorganism

Abstract:

Land application of wastes generated from concentrated animal feeding operations
may result in accumulation of tetracycline and oxytetracycline in soils. In the study,
the degradation of tetracycline and oxytetracycline in two soils was investigated. The
results showed that their degradation was able to comply with kinetics equation,
especially to tetracycline. At the end of experiment (120d), total tetracycline
degradation of more than 60% was observed in two soils under all conditions, and
the oxytetracycline was only more than 33%. According to the half-life, tetracycline
degradation in Cinnamon soil (22.46d) was faster than Red soil (38.61d), however,
oxytetracycline degradation in Red soil (165.8d) was more quick in Cinnamon soil
(113.8d). The results showed that Degradation of tetracycline has more vulnerable
with the half-life from 22.46 d to 57.40 d, while a moderate degradation of
oxytetracycline with the half-life from 113.8 d to 240.7 d under different
environmental conditions and different soils. With the removal of soil organic matter
(SOM), the half-life of two antibiotics degradation in soils significantly increased (p <
0.01). And the half-life of two antibiotics degradation did not be changed significantly
with the sterilization treatment soil (p > 0.05).


mailto:baoyanyu@nankai.edu.cn

Abstract-Topic B

Author Limei CAO, Ji YANG, Bei ZHANG
Institution Schgol _ of Enviropnjental _Scien_ce and
Engineering, Shanghai Jiatong University
Email clmabc1982@126.com
Origin Shanghai, China
Paper No. B502
Title:

Denitrification by Gaseous Oxidation in Liquid Phase

Abstract:

GOLP (gaseous oxidation in liquid phase) was a novel treatment of the wastewater
with high concentration ammonia nitrogen. In this technique, we try to use the new
method to reduce the ammonia nitrogen in the special simulated wastewater, and to
optimize the method to find out the best technical conditions. The present study was
an attempt to use GOLP (gaseous oxidation in liquid phase) method on high
concentration ammonia degradation. The main purposes are to study methods of
removing ammonia in wastewater treatment effectiaCE impact factors and the
mechanism. The final objective is to maximize ammonia transformation to nitrogen
gas. Firstly, in this experiment, ammonia is vaporized from water to gaseous under
the current through, while oxygen is oxidant. Secondly, in range of reaction
temperature, ammonia is oxidized to NOx, N2, H20 and NxHy etc. By controlling
temperature, the chief oxides are N2 and H20. We try to study on the factors
affecting ammonia removal, including ammonia concentration, current intensity,
initial Cl- concentration, dissolved oxygen (DO), pH and the residence time of the
simulated water into the reactor, optimize the method to find out the best technical
conditions, maximize transformation of ammonia nitrogen to nitrogen gas. Our initial
results show that the new technique seems to be a feasible method. CI-
concentration, pH, initial ammonia concentrations, current intensity and DO affected
the ammonia removal efficiency and rate. When the initial ammonia concentration is
950mgl-1, at 10A of current intensity, after 210mins the removal of NH4-N from
simulated wastewater was approximately 92%. The removed one was subsequently
found in the form of N2 in the produced gas. The higher are the Cl- concentration
and/or current intensity and/or DO concentration, the better are rate and efficiency
of ammonia degradation; with the reaction of ammonia removal the pH decline, and
the alkaline pH was beneficial to ammonia removal.
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Title:
Tracing the Fate of Ammonium-enriched Wastewater Nitrogen in Constructed
Mangrove Wetland

Abstract:

A series of computer-controlled mangrove tide-tanks planted with Kandelia candel
was constructed to investigate the removal of ammonium-enriched wastewater
nitrogen. All tanks were irrigated with NH4Cl solution for nine water cycles (each
cycle lasted for five weeks). At the 7th water cycle, stable isotope 15N (ammonium
chloride) was added into the short tidal treatment groups (6-hour wet/6-hour
dry/6-hour wet/6-hour dry daily) to trace the fate of nitrogen in the mangrove
ecosystem. Only 6.9 to 8.2 % of nitrogen was retained in the sediment, whereas
more than 60 % of them was immobilized on the topmost layer. The amount of 15N
significantly decreased with incubation time. For deeper sediment layers, lowest
amount of 15N was found at the middle water mark.. The results indicated that the
top sediment was the most active part in retaining, transforming and removing of
nitrogen from the system. Treatment groups without glucose addition had higher
ability in removing 15N than with glucose addition at the high water mark among all
sediment layers. The present study demonstrated that the mangrove ecosystem had
a very high capacity to remove nitrogen from ammonium-rich wastewater.
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Title:
Study on absorption purge of harmful gas in confined space

Abstract:

The method of absorption is one of the ripest methods in purifying the harmful gas.
A new type of harmful gas sorbent was designed and manufacture, in order to
purifying the typical harmful gases more effectively. The result of experiment
indicated that the sorbent could remove the harmful gases effectively. the removal
rate of CO,,H,S,NH3; and NO, could reach 95.9% , 100.0% , 82.2%and88.6%.

Simultaneously, in order to convenient for the new type of sorbent’ spread and
exertion, emphasis was put on its industrialized manufacture method.



Abstract-Topic B

School of Automotive Engineering University of

Institution Technology

Email lixin_qy@whut.edu.cn
Origin Wuhan, China

Paper No. B505

Title:
Study on Heating Regeneration Methods of Particulate Filters for Diesel Vehicle

Abstract:

Diesel Particulate Filters (DPFs) are known to be highly effective in reducing PM
(Particulate matter) emissions from diesel vehicles. The study of DPF systems is
mainly focused on the clean of PM deposited in DPF (regeneration) to prevent
excessive engine backpressures. Three methods of heating regeneration for diesel
particulate filters have been studied in this paper. The results show that the
temperature of the exhaust can be heated to 650 a,f when diesel fuel is sprayed into
the exhaust system, which is then oxidized across a diesel oxidation catalyst (DOC).
Secondly, the exhaust temperature will be heated to 400 &,f when it goes through
the burner fixed in the tailpipe. Thirdly, regeneration of particulate trap can happen
at 440 a,f when the fuel additive is used. Some conditions in the research affecting
the regeneration have been analyzed. And the differences between the three
methods are also presented.
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Title:
Using Combined Receptor Model to Study the Near Collinear Source Contributions

Abstract:

In practice, the instability of the receptor model caused by the collinearity between
urban resuspended dust and soil dust is often severed by a high level of unknown
source and noise, which makes single-stage model usually obtain unacceptable
source contributions. To solve this problem, a combined PCA/MLR-CMB model of two
stages was developed to study source apportionment of ambient air particles. The
PCA/MLR stage of the combined model obtained a complex source with a reduced
level of unknown source and noise; the CMB stage uses the complex source as a new
receptor to obtain the urban resuspended dust and soil dust contribution. In this
study, the synthetic dataset was developed to evaluate the performance of this
model, and the outcome showed that the combined model could obtain reasonable
results.
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Title:
Analysis on Recycling System of Municipal Solid Waste Management in China

Abstract:

The goal of recycling of Municipal Solid Waste is not only taking back recycled
material, but also improving the efficiency and effectiveness of recycled material to
avoid and decrease second pollution. It is essential for China’s Municipal Solid Waste
management to design an effective pattern of recycling system to realize win-win
situation between resources recycling and environmental protection. As far as the
recycling system is concerned, European countries are abundant in worthwhile
experiences, which could be used for reference to China’s Construction of Municipal
Solid Waste Recycling System. Based on the analysis of industrial chain of European
Municipal Solid Waste Recycling System, the paper illuminated corresponding
policies, managements and role of distinguished stakeholder in different stages of
the recycling system, which provide China’s Municipal Solid Waste Management with
suggestions on how to put forward policies and implementing ordinance to establish
the Municipal Solid Waste Recycling System.
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Distributions of polycyclic aromatic hydrocarbons (PAHs) in PM 2.5 and PM 10 in
Tanggu Area, Tianjin New Coastal District (Binhai New Area), China

Abstract:

Field data for PM 2.5 and PM 10 were collected at urban, suburban and rural sites in
Tanggu area, Tianjin New Coastal District (Binhai New Area), China in November
2008, using atmospheric particulate monitoring instrument (Four chamber PM 10,
PM 2.5 speciation, model TH-16A). PM 2.5 were 299, 64 and 53 IYag/m3 for the
urban, suburban and rural sites, respectively, compared with 394, 340 and 118
I'ag/m3 in PM10 per day. 16 polycyclic aromatic hydrocarbons (PAHs) were analyzed
in all the samples, the result showed PAHs in urban> suBurban > rural. And the light
ring PAHs were more percentage than the heavy ring ones in both PM 2.5 and PM 10.
Coal burning, human activities and industrial pollutants were found to be the major
PAHs sources in the urban by the ratio of some toxic compounds of PAHs. Traffic
releasing and petroleum burning were predominance source in suBurban. In rural
area, contribution of PAHs pollution might be from coal burning and human activities,
but the latter two may be happened due to the long range transportation from urban
and suBurban. The relationship between the PAHs and PM is positive correlation but
slightly. And the correlation of PAHs and PM 2.5 was higher than PM 10.
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Title:
The Co-Effect of Unknown Source and Collinearity Problem in Urban Resuspended
Dust Apportionment

Abstract:

Particulate matter is one of the most important pollutants of urban ambient air in
Northern China, where urban resuspended dust (RD) has a relative high contribution
to urban ambient PM. Since RD is a complex source that may contain other simplex
source types, apportioning RD along with other sources can cause great collinearity
problem. Yet it is also found that certain factors, especially the presence of unknown
source, can make the collinearity problem severe. In this study, the co-effects of
unknown source on the collinearity problem caused by RD in CMB model were
studied and discussed. Six &€ceknown sourcea€l (contain RD and other two
collinear source profiles) and one a€ceunknown sourced€l] obtained from real
ambient air were applied in the numerical experiment for studying the co-effect.
Experiment software was implemented for developing a series of synthetic receptor
datasets and apportioning them by CMB algorithm, in order to study the model result
(source contribution) variation as the unknown source increases. The results show
that the calculated contributions of RD would decrease, and ultimately reach
negative values when the proportion of &€ceunknown sourcea€ increased to a
certain point in the synthetic receptor. And the calculated contributions of the other
two collinear sources increased accordingly, while the three noncollinear sources
contributions varied mildly, even remained constant.
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Title:
The Study of Indicator Framework of Cleaner Production in the Tertiary Industry

Abstract:

This paper gives the contents of the Cleaner Production of the pilot units(scene, hotel,
campus) by combining the developing status in the tertiary industry, and through
deep theory probing, concludes the indicator framework in this field and shows the
reference for the sustainable development in the tertiary industry in China.For CP in
the scene, there are five indicators including follows as Revenue of
tourism/GDP,Environmental invest cost/total revenue in tourism,Environmental
carrying capacity left,Ratio of green eco-tourism,the percentage of tourists’
participation, Environmental quality standard,and we can claculate the final score for
the scenes respectively.
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Title:
Primary Study of Ozonation Application of Sludge Reduction

Abstract:

The research on sludge reduction technologies has become a research focus in the
environmental area at home and abroad. This paper studies the effect of ozonation in
the sludge reduction and the affecting factors such as oxidation time, sludge initial
concentration and ozone dosage, etc. Results showed that ozonation can effectively
reduce sludge production and the biodegradability of the treated sludge has been
significantly enhanced. The longer oxidation time and the more ozone dosage, the
sooner degradation of the sludge and the greater CODcr removal ratio of the sludge.
The biodegradability of the sludge increased along with the CODcrremoval ratio.
Modified fibres were used as catalysts in the sludge ozonation and showed a good
performance.
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