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Physi cal Requi r ement
No physical requirenments

Project's Technical Skills Requirenent
Experi ence with Excel VBA progranm ng and know edge of environnmental fate processes

Project's Avail able Positions : Undergraduate Research Coop Position

Drew McAvoy

Col | ege of Engi neering and Applied Science
740 Mantei Center Cincinnati, OH 45221
ncavoydmaicmai | . uc. edu

Phone: 513-556-3952

Proj ect Description

Devel opi ng a Biosolids Ri sk Assessnent Tool
Faculty Advisor: Drew C. McAvoy, Ph.D., P.E
Envi ronment al Engi neeri ng

Treat nent of nunici pal wastewater produces nassive quantities of biosolids.

Di sposal of biosolids traditionally include incineration, landfilling, and

| and application. Land application of biosolids offers multiple benefits,
such as inprovenent of soil aggregate stability, microbial health, and plant
nutrition. However, biosolids contain nunerous man-nmade organi c chem cals and
such unregul ated organic chem cals (UOCs) are an energi ng concern inpeding

t he beneficial use of biosolids, including | and applications for food and
feed crop production. In particular, there are perceived risks from

accumul ation of UOCs in food and feed crops, and offsite transport to

contam nate groundwater or surface water resources.

The goal of this project is to develop a user-friendly risk calculator for
assessing human health. This tool will be devel oped in Excel with VBA as the
progranm ng | anguage. The processes to be included in the risk calculator are
food chai n bi oaccunul ati on and human benchmarks so that a conprehensive risk
assessnment can be determ ned. For assessing risk, nodel paranmeters (soi
properties, degradation rates, sorption coefficients, plant uptake rates,

bi oaccurnul ati on factors) will be needed for accurately determ ned. In the
absence of nmeasured data, quantitative structure activity relationship (QSAR
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nmodels will be used for different scenari os.

Preferred skills include:
* Experience with Excel VBA programm ng
* Know edge of environnental fate processes

Trai ni ng provided:

e Fate and transport nodeling in soil systens including bio-uptake
(earthworm plants), leaching (rainfall, biosolids-soil concentrations,
sorption), and runoff to surface waters (flow rates, biosolids-soi
concentrations, sorption), and chem cal attenuation (biodegradation
irreversible sorption)

e Model paraneter determination (soil properties, degradation rates, sorption
coefficients, plant uptake rates, bioaccunulation factors), which wll

i nclude how to use QSAR nodels to fill data gaps

e Model accuracy assessed by statistical analysis (statistical t-test,
confidence intervals, goodness of fit, or graphical conparisons)

* Ri sk assessnent principle for assessi ng human health of chenicals follow ng
the land application of biosolids

« Potential for research publications and presentations at the | ocal and

nati onal neetings
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