
The PiE Challenge
For over the past two decades, public concerns have grown about the 
presence of Active Pharmaceutical Ingredients (API) in wastewater and 
surface waters. Geosyntec works with pharmaceutical companies to 
evaluate and assess potential impacts related to PiE for their manufacturing 
sites and third-party Suppliers. More recent regulatory attention is now 
focused on the occurrence of anti-infectives in wastewater and the 
propagation of antibiotic resistance genes (ARGs). As an emerging health 
concern due to the environmental presence of antibiotics, at least 2.8 
million people are infected yearly with antibiotic-resistant bacteria in the 
US alone. Antimicrobial resistance is now a worldwide health concern 
(Center for Disease Control).

Geosyntec has performed hundreds of 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 to evaluate potential PiE impacts related to 
a client’s manufacturing supply-chain. Our experts are practitioners in 
quantifying the API Predicted Environmental Concentration (PEC) and by 
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. 
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We help our pharmaceutical clients 
address the ‘Pharmaceuticals in 
the Environment’ (PiE)  challenge, 
by taking a holistic view of 
your production processes and 
recommending the most feasible best 
practice and/or treatment alternative 
by combining our pharmaceutical 
subject matter and local process 
engineering expertise and using 
innovative and environmentally 
sustainable treatment alternatives.

Geosyntec has performed 
hundreds of Pharmaceuticals 

in-the Environment (PiE)  
impact assessments

Our Approach 
Recognized for our technical evaluation and 
treatment of pharmaceutical wastewaters, 
Geosyntec is a thought leader in PiE evaluation, 
ecotoxicity and pharmaceutical wastewater 
management practices. At this time, PiE 
stakeholders are raising more concern and 
maintaining the RQ of antibiotics and other APIs 
at the fence line of the pharmaceutical facility. 
We first look for opportunities to reduce the 
loss of API to wastewater. After exhausting best 
management practices within the facility, we then 
emphasize treatment to address the presence of 
cytotoxic and anti-infective APIs in manufacturing 
wastewater. Geosyntec is currently assisting the 
pharmaceutical industry in developing wastewater 
treatment strategies to effectively treat and 
degrade these APIs.

Pharmaceutical Process Engineering Knowledge
The Geosyntec pharmaceutical team has years of pharmaceutical process 
experience in organic and fermentation synthesis of APIs and liquid and 
solid dosage formulation facilities.  Our team has experience in pharma-type 
processes and ancillary operations such as batch and multi-step reactions, 
centrifugal separation, vacuum distillation, pressure filtration, blending, 
granulation, spray coating, tablet compression, liquid filling, process 
condensers, WFI water systems, solvent recovery, clean-in-place (CIP) 
systems, point of generation wastewater treatment, etc. We are experienced 
in bridging the gap between the production process and estimating API 
losses at critical steps along the way. Knowing your way around a specific 
plant is critical to obtain useful information and asking focused questions.  
Combining this expertise seamlessly with local process engineering 
resources provides a very cost-effective approach to installing a finished 
treatment process.
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With over 1,700 employees in 80+ 
locations in the US, Canada, UK, 
Ireland, and Australia, Geosyntec 
provides the engineering and science 
needed to respond to this pandemic.

Finally, our technology designs focus on reducing operation labor as much as possible. Typically, operation maintenance includes filter 
changes, chemical addition and equipment preventive maintenance. All our installations are digitalized and can be operated remotely. 

Project Delivery
The final step is project delivery as shown below. Once a technology is selected and design completed, Geosyntec engineering services 
will support the client’s installation in many ways from traditional bid evaluation and support, to engineering and construction management, 
or all the way to start-up, validation and operation using a design, build and operate (DBO) model. Finally, for clients who prefer to 
outsource facility operation services and not capitalize equipment, Geosyntec can manage the project using a design, build, operate and 
finance (DBOF) model.

Pharmaceutical Wastewater Treatment
Geosyntec wastewater practitioners optimize existing processes for 
clients that reduce water, energy, chemicals and labor resources, simplify 
environmental compliance requirements, and reduce life-cycle costs. We 
provide specialized solutions for our pharmaceutical clients’ most challenging 
wastewater challenges and treating losses of APIs from its processes. Our 
process engineering design practice group has demonstrated success with 
novel remedial systems to effectively treat API process wastewaters at the 
source or end-of-pipe at on-site treatment facilities.

Independent Technology Selection 

Geosyntec has developed excellent working relationships with most of the leading wastewater technology suppliers through previous 
treatment system design projects. Technologies include various biological treatment processes (MBR, MBBR, SBR); advanced treatment 
technologies such as ozone (O3), or UV light combined with hydrogen peroxide or peracetic acid (Advanced Oxidation), Wet Air Oxidation 
(WAO), Electrochemical Advanced Oxidation (EAOP); and filtration and heat treatment processes such as granular activated carbon 
(GAC), steam stripping, reverse osmosis (R/O) and evaporation/ crystallization for Zero Liquid Discharge (ZLD). We are also very familiar 
with chemical treatment processes such as alkaline chlorination, alkaline hydrolysis, acidification, and Fenton’s reagent used for API 
removal. 

Our process depicted below is to keep it simple. We have a significant technology database that helps us understand the effectiveness 
of various treatment technologies on different classes of APIs. This allows Geosyntec to focus our evaluation on the top two or three 
treatment technologies, and as a result our screening process is very effective when addressing a drug product facility with multiple APIs. 
More importantly, we remain technology agnostic when it comes to recommending a final treatment solution. 
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