Sandra C. Karcher, PhD, PE

I am a licensed environmental engineer and experienced IT professional with a broad background in
software design, web development, database management (including data modeling, data governance,
database architecture design, data ETL, data quality control, and data visualization), statistical analysis,
geospatial and hydrologic modeling, teaching, proposal writing, and report preparation. Specific areas of
expertise include developing algorithms and writing scripts to extract, transform, cleanse, slice, analyze, and
aggregate data with the goal of optimizing data workflows and maximizing the value of data in guiding
management decisions. Specific fields of interest include environmental engineering and biomedical
informatics.

Visit my web page at sandra444.github.io to learn more about me.

Skills at a Glance

e Cloud Computing: AWS Cognito, AWS Command Line Interface (CLI), AWS EC2, AWS Elastic Beanstalk,
AWS Lambda, AWS RDS, AWS S3, AWS Sagemaker

e Collaboration: Confluence, Jira, Microsoft SharePoint, Microsoft Teams, Slack, Webex, Zoom

e Database: Microsoft Access, MySQL, PostgreSQL

e Database Tools: DbVisualizer, MySQL Workbench, Tableau, dBeaver, pgAdmin

e Development Tools: Atom, Jupyter Notebook, Notepad++, PyCharm, Rstudio, Visual Studio Code

e Genomics: Cytoscape, Ensembl BioMart, FDA Adverse Event Reporting System (FAERS), Gene Expression
Omnibus (GEO), Genome-wide Association Studies (GWAS) Catalog, Human Genome Organization
(HUGO), Kyoto Encyclopedia of Genes and Genomes (KEGG), National Center for Biotechnology
Information (NCBI), Rat Genome Database (RGD)

e Geographic: ArcGIS (ArcGIS Pro, ArcGIS Online, NOAA GeoPlatform)

e Interoperability: Fast Health Interoperability Resources (FHIR), Protege, Web Ontology Language (OWL)

e Languages/Frameworks: C++, CSS, D3, Django, HTML, Java, JavaScript, jQuery, Python, R

o Office Suite: LibreOffice, Microsoft Office

e Operating Systems: Linux, Mac, Windows

e Presentation Tools: Adobe Premiere Elements, Inkscape, Lucidchart, PowerPoint, iMovie, iPhoto, Adobe
Photoshop

e Python Libraries: ArcGIS for Python, boto3, matplotlib, numpy, pandas, xarray, zarr, and many more

e Reference Management: Endnote, Sciwheel

e Software as a Service (Saa$S): Terraform

e \Version Control: Bitbucket, Git, GitHub

e Watershed Modeling: AQUATOX, BASINS, EPANET, HEC6, HSPF, SWAT

Education

e PhD Civil and Environmental Engineering (May 2005), Carnegie Mellon University

e MS Level Certificate in Biomedical Informatics (April 2022), University of Pittsburgh

e MS Civil and Environmental Engineering (December 2001), Carnegie Mellon University
e BS Civil and Environmental Engineering (May 1990), University of Maryland



Active Certifications, Licenses, Clearances

Pennsylvania Department of State, Professional Engineer License PE082453

AWS Certified Cloud Practitioner

Professional Scrum Master | - Scrum.org

Tier 2 (Public Trust) Security Clearance (August 19, 2024 for Riverside Technology, inc.)

Job History

2024 to Current — Scientific GIS Web Developer, Riverside Technology, inc. (NOAA Affiliate)

Establishing workflows to connect AWS to ArcGIS Online (NOAA GeoPlatform). Working with NWIS,
VIIRS, and Atlas 14 data in ArcGIS Online and ArcGIS Pro.

2023 to 2024 - Senior Software Engineer, Numa Biosciences (formerly Nortis)

Identified an operational problem with a data integration workflow, defined potential solutions and
solicited user feedback, selected the best solution then designed and developed a tool that enabled
users to upload/download data and metadata into/out of EveAnalytics (formerly known as the
Microphysiology Systems Database (MPS-Db) and the BioSystics-AP) using the same data format.
Led the development team through the process of transitioning biosystics-ap.com (an open data
repository) to eveanalytics.com (a subscription-based data management and analytics platform).
Served as the Scrum Master (using Agile methodology) throughout the process of transitioning
biosystics-ap.com to eveanalytics.com.

2021 to Current - CEO, The Savii Group, LLC

Side/Passion Project - Developed a Tableau Dashboard for reviewing time series data of samples
collected from public water systems in Mercer County, PA
(https://public.tableau.com/views/MercerCountyDrinkingWater/Dashboard1?:language=en-
US&:sid=&:display_count=n&:origin=viz_share_link).

2016 to 2023 - Staff System/Programmer, University of Pittsburgh Drug Discovery Institute

Deployed Django web application in AWS using Elastic Beanstalk.

Enabled the integration of transcriptomic data into the MPS-Db.

Designed and developed a statistical tool to calibrate raw plate reader assay data and incorporated it
into the MPS-Db.

Developed algorithms to extract, transform, cleanse, slice, analyze, aggregate, and visualize data to
support downstream analysis, modeling, and visualization (primarily using Python, VBA and SQL).
Prepared training materials for internal team members and external collaborators.

Provided training and technical support to users of the MPS-Db.

Designed an effective data governance framework for uploading data into the MPS-Db (e.g., defining
the parameters for data acquisition, import, and usage; selecting appropriate controlled vocabulary to
enable data from disparate sources to be aggregated together; creating processes for identifying and
resolving data quality issues).

Maintained situational awareness through continuous assessment, data set acquisition, user feedback
collection, and associated decision support activities.



2014 to 2016 - Postdoctoral Project Engineer, Carnegie Mellon University

e Worked in collaboration with the Center for the Environmental Implications of NanoTechnology,
nanoHUB, and the Nanomaterial-Biological Interactions Knowledgebase to develop analytical and
visualization informatics tools to be used on experimental data exploring the fate and associated risk of
introducing nanomaterials into the environment (https://nanohub.org/resources/23991).

e Designed and built a relational database to aggregate, store, and maintain data collected as part of
experimental studies performed using nanomaterials.

2013 to 2014 - Adjunct Professor, Carnegie Mellon University

e Taught Databases & Data Systems for Environmental Modeling, a hands-on class focused on finding,
formatting, and visualizing (in ArcGIS) data frequently used in environmental modeling (including land
use, land cover, climate, crop, and hydrography data).

2009 to 2012 - Postdoctoral Research Associate, Carnegie Mellon University

e Collaborated with colleagues at the EPA to analyze the challenges associated with modeling water
systems from the watershed through the drinking water treatment process. Published the analysis and a
proposed conceptual solution to enable joint modeling of natural and engineered water systems
(EPA/600/R-12/030 March 2012).

e |dentified and integrated hydrologic and land use datasets to support water flow and contaminant
concentration forecasting. Focused on data from USGS National Water Information System (NWIS), EPA
STOrage and RETrieval Data Warehouse (STORET), and CUAHSI Hydrologic Information System
Observations Data Model (ODM).

e Quantified nutrient loading resulting from changes in watershed management practices using the Soil
and Water Assessment Tool (SWAT), an ArcGIS modeling tool.

o Worked extensively with ArcGIS and ArcSWAT, an add-in to the Environmental Systems Research
Institute (ESRI)’s ArcGIS.

2006 to 2008 - Adjunct Professor, Geneva College

e Taught Solid & Hazardous Waste Management and Water & Wastewater Treatment. The solid waste
class focused on the collection, transformation, and disposal of solid and hazardous waste. The water
class included a weekly lab and focused on technologies used in testing and treating water.

2000 to 2005 - Graduate Student, Carnegie Mellon University (Master’s & PhD)

e Designed and developed a statistical modeling tool to determine the likely pathways of dechlorination
of polychlorinated biphenyls in river sediments. Tool implementation required extensive use and
integration of Microsoft Access and Excel using Visual Basic for Applications (VBA) and SQL.

e Served as teaching assistant for the freshman level introduction to civil and environmental engineering
course and for the graduate level probability and statistics course.

1993 to 2002 — President & Consultant, Data Systems DCM

e Compiled, standardized and integrated U.S Air Force environmental sampling data from multiple
sources provided in a variety of formats.

e Developed and programmed tools to search for patterns, trends, and anomalies in data; to flag
potentially erroneous data; and to cleanse the database (primarily using VBA and SQL).



1990 to 1993 — Staff Engineer, The Earth Technology Corporation

Developed and managed several databases containing environmental data. Responsibilities included
preparing the data for risk assessment, creating scripts for updating the data, securing the database,
and using the Air Force's Contractor Data Loading Tool (CDLT) and quality control checking tool to
prepare data for submission to the Air Force.

Acted as Assistant Project Manager for a remedial investigation of 11 Installation Restoration Program
(IRP) sites. Responsibilities included running the field program in the startup phase of the project,
locating soil gas grids, supervising the soil gas contractor, mapping and contouring soil gas results,
sampling soil borings, and developing cost modifications to the project contract.

Worked as part of a three-member team to produce the Defense Environmental Restoration Program
Annual Report to Congress for Fiscal Year 1990. Responsibilities included interacting closely with
computer database personnel operating the Defense Environmental Restoration Program Management
Information System and representatives of the Army, Navy, Air Force, and Defense Logistics Agency.
Selected as a team member tasked with designing an ORACLE based data management system.
Prepared speeches and briefing books on the environmental progress of the Defense Environmental
Restoration Program. Speeches were given by the Office of the Deputy Assistant Secretary of Defense
for the Environment personnel.

1988 to 1990 — Consultant/Employee, The Maryland Environmental Service

Using the daily operational data (inflow and outflow) and environmental variables such as precipitation
and evaporation, forecasted the fill rate and remaining life of the dredge material containment facility,
Hart-Miller Island.

Presented monthly project updates to the Hart-Miller Island Citizens Oversight Committee.

Assisted senior engineer in program planning to put a soil cap on a 40-acre site. Work included
developing a grading plan, calculating earth quantities, planning sediment and erosion control,
obtaining state permits, and contracting with vendors.

Performed other duties as assigned, including using hydrologic principles to calculate groundwater flow
under a landfill, supervising leveling surveys, and photographing work progress.

Summer 1989 - Engineering Research Scholar, University of Maryland

Tested a potential revision to the Muskingum hydrograph routing method to more accurately predict
sediment load during peak flow. Resulting research paper won the Young Engineers Award for
Undergraduate Research by the Washington Society of Engineers, 1990.

Analyzed scour and deposition of a river channel using HEC6, a computer model developed by the Corps
of Engineers.
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