
























Upon your return to LSSU, you are required to submit a report of your sabbatical leave to the Provost.  
 
15.4.6: Recipients of Sabbatical Leave shall be required, during the first semester of their return, to 
submit a written report in electronic form outlining their experiences and achievements in keeping with 
the purposes for which the leave was granted.  
 
Sabbatical Leave Reports will be posted to the Provost web page.  
 
 

Return Report: Sabbatical Leave 
 

 
1. Name of Professor:  Dr. David Szlag 

 
2. Department:  Chemistry and Environmental Sciences 
 
3. Time Frame of the Sabbatical Leave:    Fall 2010 
 
4. Title of Sabbatical Leave Proposal:   Detection, Occurrence, and Fate of 

Pharmaceuticals and Personal Care Products released from On-Site Wastewater  Systems 
 

 
 
5. Narrative of Sabbatical Leave: 
 

The granted sabbatical leave was for one semester rather than the two requested, consequently I 
narrowed the scope of the original proposal, as suggested by the sabbatical committee, to focus primarily 
on my research on endocrine disrupting chemicals (EDCs) and pharmaceuticals and personal care 
products (PPCPs).  It was estimated that 8.2 million tons of sewage sludge would be land-applied in the 
United States in 2010.  Numerous studies have shown that many pharmaceuticals and personal care 
products (PPCPs) and endocrine disrupting chemicals partition from the liquid sewage phase to the 
biosolids and are not completely removed by conventional treatment.  Furthermore, the PPCPs can be 
transformed in the human body and waste water treatment plants to metabolites that are still bioactive and 
have ecological and human health effects.  The majority of the biosolids are land-applied and the 
biosolids may concentrate these PPCPs and their metabolites in the soil and create a long-term risk to 
drinking water sources. In the past 10 years, researchers have reported that conventional drinking water 
treatment is not completely effective and many PPCPs can be found in the finished drinking water.  
Consequently, many individuals and small communities that rely on groundwater, which receives little or 
no treatment, are at risk.  Advances in rural sewage treatment are critical to preventing secondary PPCP 
exposure. The current treatment techniques do not remove these compounds.  The bulk of  my sabbatical 
was spent  working with a local company called Big Fish LLC (Charlevoix, MI) that is developing small 
package sewage treatment plants to treat high strength wastewater/ biosolids to remove the PPCPs before 
land application.  This technology offers numerous improvements over conventional treatment methods. 
 

The major innovation that I developed for Bigfish was the incorporation of biological nitrogen 
removal (BNR) into the Big Fish Environmental treatment process to minimize ecological and human 
health risk by producing nutrient, pathogen, and PPCP-free effluent, and a marketable EQ Class A 
biosolids product.  Biological nitrogen removal occurs by two primary mechanisms:  1) biomass synthesis 
(nitrogen assimilation) and 2) biological nitrification and denitrification.  I worked with a multi-
disciplinary team: John Campbell (Big Fish Environmental), Joan Rose (Michigan State University), 
Richard Rediske (Grand Valley State University), Judy Westrick (Lake Superior State University) and 
Paul Zimba (Texas A and M, Corpus Christi), to submit a NSF-SBIR grant incorporating the biological 
nitrification and denitrification into the Big Fish Environmental’s process along with ozonation prior to 
discharge.  Unfortunately, this grant was not funded but the work is continuing at albeit a lower intensity. 
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In addition I coauthored a grant to NSF entitled, “Acquisition of a Liquid Chromatograph with Tandem 
Mass Spectrometers for Undergraduate Research and Education focusing on the Environment and 
Sustainability ($279,000). ”   My proposed research focused on both the occurrence and removal of 
endocrine disrupting chemicals (EDCs) and pharmaceuticals and personal care products (PPCPs) 
contaminants in biosolids and wastewater residuals.  This work encompasses developing techniques based 
on USEPA Method 1694 for the analysis of PPCPs in septic sludge, identifying parent PPCPs and their 
metabolites, and investigating the efficacy of  sludge stabilization techniques.  During my sabbatical, I 
began investigating the removal of PCPPs from biosolids in a novel package waste water treatment plant 
(WWTP) developed and operated by a local company, Big Fish LLC of Charlevoix, MI.  Only the 
proposed LC/MS/MS combined with isotope dilution can achieve the nanogram per liter detection limits 
required for meaningful analysis of emerging contaminants such as cyanotoxins and PPCPs in complex 
environmental matrices.   This instrumentation grant would complement my work in PPCPs and EDCs 
allowing very low level detection and quantification and Dr. Westrick's work in algal toxins.  This grant 
received very good reviews and was recommended for funding, but due to economic circumstances was 
not awarded.  We will resubmit.   
 
Other activities included 
 

Texas A&M University, Corpus Christi, TX. November 2010 
 
I  trained in the use of an  Agilent  HPLC/MS/MS hardware and software  and acquired 
preliminary data for our grant proposal.  I ran a modification of : USEPA Method 1694:  
Pharmaceuticals and Personal care Products in Water, Soil, Sediment, and Biosolids by 
HPLC/MS/MS 
 
Lake Superior State University Fall 2010 
 
I also worked on developing a GC method similar to USEPA  Method 1698:  Steroids and 
Hormones in Water, Soil, Sediment and Biosolids by HRGC/HRMS with Becky Wilson.  She 
presented her Senior Thesis, " A GC-MS Method for the Analysis of Bis-Phenol A" in spring 
2011. 
 
2010 Great Lakes Beach Association Conference.  Erie, PA October 19-22, 2010. 
 
I attended the "Virtual Beach Modeling Workshop and received extensive training in the 
implementation of USEPAs Virtual Beach 2.0 software.  I have assisted Shane Albrecht, a 
student in Biology and intern with the Chippewa County Health Department with calibrating and 
validating a model for Chippewa County. 
 
Finally I organized a Seminar:  Emerging Issues in Children's Environmental Health presented 
by Maryann Suero of the USEPA Region 5 for our Faculty and students. 
 
Publications completed 

 
Westrick JA, Southwell BJ, Szlag DC, Lenca NM (2011)Technologies for Early Warning and 

Detection of Cyanobacterial Harmful Algal Blooms Leading to Integrated Source Water 

Protection. Water Treatment Processes, Ed: Demadis K,  Nova Science Publishers, Inc. 

Westrick JA, Szlag DC, Southwell BJ, Sinclair J (2010) 
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A Review of Cyanobacteria and Cyanotoxins Removal/Inactivation in Drinking Water Treatmen. 
Analytical Bioanalytical Chemistry 397(5):1705-14. 

Westrick JA, Southwell B, Szlag DC, Zimba P. (2010) Detection of Cyanotoxins during Potable 
Water Treatment. Algae Source to Treatment, AWWA. 
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