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Pharmaceuticals in the
Environment

Pharmaceuticals in the
Environment
In the past 20 years, concerns have arisen amongst the pharmaceutical
manufacturing industry, researchers, and regulators regarding the presence
of Active Pharmaceutical Ingredients (API) in wastewaters, surface waters, and
groundwaters. Geosyntec works with pharmaceutical companies to evaluate
and assess the potential of environmental impacts related to ‘Pharmaceuticals
in the Environment’ (PiE) in their manufacturing process and those of third-party
Suppliers who provide API and/or manufacture drug formulations, and finished
drug products.

The Geosyntec Team is highly experienced in
evaluating PiE impacts for a variety of APIs
and processes, along-with those treatment
solutions to eliminate those impacts
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Geosyntec has conducted numerous Pharmaceuticals in-the Environment (PiE)
impact assessments for our pharmaceutical sector clients’ and have developed a
quantitative methodology for a cost-effective ‘PiE Impact Desktop Study’ approach
specifically for evaluating potential PiE impacts related to a client’s manufacturing
supply-chain. Geosyntec has proven capabilities in the assessment of PiE-related
risks related to API releases into process wastewater, off-site wastewater treatment
plants, and receiving waters such as: rivers, bays, and the oceans from API
manufacturers and all liquid and solid dose drug product facilities. Our experts are
practitioners in the quantifying of the API Predicted Environmental Concentration
(PEC) which is the estimate concentration of the pharmaceutical active in the
environmental media of interest. Using this data and the appropriate “Predicted
No Effect Concentration” (PNEC) criteria, we compute the Risk Quotient (RQ), a
ratio of the PEC to the PNEC, in order to quantify the relative PiE-related risk in
that environmental medium. Geosyntec has developed strong reporting tools and
project management modules to support these efforts.
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Geosyntec’s practice in PiE Impact
Assessments and Third-Party Supplier
Evaluations is strengthen by our technical
practitioners whom bring extensive
experience to Geosyntec from within the
pharmaceutical industry.

Pharmaceuticals and Biotechnology
Geosyntec has established a best-practice approach in managing our client’s expectations and needs in PiE-related risks and that of
its Supplier base. In-conjunction with our ‘PiE Impact Desktop Study’ approach with a focus on deriving accurate Risk Quotient (RQ) for
a given API, Geosyntec has a strong consultancy focused on applied best-practices with a goal to eliminate- pharmaceuticals in
the environment. Our practice group has applied experience in identifying potential PiE impact sources within the manufacturing space
and the understanding of mass balance and environmental fate and transport for APIs and identified drug products. At the request of the
client, a qualified team can conduct a coordinated on-site audit against these technical elements and to verify the read-outs of the PiE
Desktop Impact Study assessment and to verify source areas of PiE.
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Geosyntec’s Pharmaceutical Sector
Practice Evaluating & Minimizing Drug
Products & API Releases to Water

The tools for deriving, verifying and understanding the implications of a resultant ‘PEC /PNEC Ratio’ for drug products and API materials
- distinguishes Geosyntec’s practice strengths in this area.
Geosyntec’s practice group has trained and performed in the Pharmaceutical Supply-Chain Initiative (PSCI) Audit approach and remains
current in PSCI expectations related to PiE, including the critical focus on Antibiotics and related Anti-Infective (AI) drug products.
Geosyntec practitioners have performed PSCI Audits for identified pharmaceutical client Suppliers - both in the USA and abroad. Geosyntec’s
applied understanding of the fate and transport of Antibiotics /Anti-Infective drug-related products and APIs associated with Supplier
processing - strongly highlights Geosyntec’s value-added technical strengths in the PiE impact assessment area.
Leveraging our proven abilities in applying PiE Impact Assessment tools and methodologies in calculating mass balance - Geosyntec
has worked with its pharmaceutical clients to achieve empirical sampling data related to drug products and APIs in process wastewater
effluent streams. Practitioners within our Process Engineering Design and Action Group (PEDAG) provide a variety of specialized water
and wastewater engineering services to our pharmaceutical /biotechnology clients.

A Snapshot of Geosyntec’s Pharma Sector Practice Approach in PiE
We provide a shared framework in understanding our Client’s portfolio of Drug Products and Active
Pharmaceutical Ingredients (API’s) and sources and process pathways related to PiE;
• Our Practitioners bring cost-effective tools to
conducting PiE Impact Assessments; managing
datasets related Predicted Environmental
Concentration (PEC) and Predicted No Effect
Concentration (PNEC); and validations of all
calculated Risk Quotients (RQ’s);
• Based on PiE Impact Assessment outcomes Geosyntec will work with its Clients to build a program
to proactively and cost-effectively manage PiE;

• Geosyntec is skilled in the practice of applying API
Release Reduction Hierarchy approaches;
• Strong proven tools in identifying and minimizing API
releases to Process Wastewaters;
• Expertise in design engineering of Wastewater
Control Solutions to address PiE impacted
wastewater streams where all hierarchical steps
have been exhausted to remove APIs

Pharmaceuticals and Biotechnology
Ecotoxicity of Pharmaceuticals and Personal Care Products

Geosyntec scientists provide in-house expertise related to understanding the potential
ecotoxicological effects of pharmaceutical compounds and personal care products on
non-target aquatic and terrestrial biota, integrating potential unintended risks to ecological
resources across increasing levels of biological organization. Our practitioners have
experience designing and evaluating toxicological studies, analyzing and interpreting
toxicity testing data, and developing/evaluating toxicity values (including PNECs, species
sensitivity distributions, no observed effect concentrations, hazard effect concentrations,
etc.). Geosyntec scientists also have the expertise and tools to evaluate the underlying
API dose response relationships, calculate alternate benchmark dose levels, and
to communicate expected effects of exposure on ecological resources in context. As
proven industry leaders in the field of exposure assessment, Geosyntec ecotoxicologists
routinely challenge default water quality policy assumptions and advance the state of the
science. For example, as part of their comprehensive approach to evaluating exposure
and risk, our practitioners have developed an in-house suite of passive sampling tools
that allow them to quantitatively evaluate the bioavailability of organic compounds in
aquatic systems, thereby minimizing the need for over-predictive modeling approaches.

Industrial Wastewater

Within our industrial wastewater practice Geosyntec practitioners optimize existing
processes for clients that reduce water, energy, chemicals and labor resources and
simplify environmental compliance requirements, and reduce life-cycle costs.
Geosyntec provides specialized solutions for our pharmaceutical and biotechnology
clients’ most challenging wastewater challenges related to PiE and losses of APIs to from
its processes. Our process engineering and design practice group has demonstrated
success with novel remedial system to effectively treat API in source process wastewaters
or downstream at on-site treatment facilities.

Process Engineering

Our ‘Process Engineering and Design Action Group’ (PEDAG) practice specialists
help clients from initial concept development through-to engineering design and
then through-to construction, start-up, validation and operation. Our PEDAG team is
familiar with many alternative treatment alternatives such as: Biological and Chemical
Treatment; UV/Ozonation; Advanced Electrochemical Oxidation Process (AEOP);
Absorption; Peroxone; and many others. We have proven expertise in the design and
implementation of treatability and treatment studies and strategies related to solutions to
PiE in pharmaceutical process-wastewaters.
Geosyntec is in the process of completing membership to the Water and Environmental
Technology (WET) Center as led by Temple University to be afforded full access to a host
of resources and collaborative research and development projects of mutual industrial
benefit to our clients. We are aligned with the WET Center’s mission to develop innovative
technologies to specifically address APIs and pharmaceutical drug products in process
wastewater streams associated with our client’s manufacturing processes. Through
collaboration with the WET Center we will have access to state-of-art laboratories and
equipment to manage novel cost-effective approaches to address PiE.
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Technology Evaluation Laboratory
Since its inception in 2011, the Technology Evaluation Laboratory (TEL) has expanded in both size and capacity due to high demand
for the services we provide to you, our clients. We recently moved to a new location effectively doubling our lab space to accommodate
the increasing demand for innovative solutions, proof-of-concept testing, and process design parameters. Equipped to perform project
specific physical, chemical, and biological process evaluations, we work with you to devise reliable solutions.

Client Services
•

Product Performance Analysis - Evaluates how well
remediation products work in the hands of an unbiased
investigator.

•

Prototyping - Understands the site-specific effectiveness
of a technology, and simulates the performance of conceptual designs.

•

Process Evaluation - Analyzes and documents the likely
behavior, control points, and outcome of treatment processes.

•

Engineering Design & Support - Tests treatment technologies for the purpose of defining engineering design
and critical process control parameters.

•

Technology Compatibility - Addresses the interaction
of technologies where chemical, biological, or physical
incompatibilities may lead to undesirable consequences.

•

Proof-of-concept Assessment - Uses collaboration
and innovation to reliably and cost effectively answer the
question: Will it work?

Geosyntec Consultants is a consulting firm with engineers, geologists, environmental
scientists, and other technical and project staff based in offices throughout the United
States and at select locations in Australia, Canada, Ireland, and the United Kingdom.
We address new ventures and complex problems involving our environment, natural
resources, and civil infrastructure.
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