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Sediment has been referred to as the “fourth environmental medium” with importance equal to air, water 
and land disposed waste1. Contaminants including polychlorinated biphenyls (PCBs), polycyclic aromatic 
hydrocarbons (PAHs), pesticides and metals commonly accumulate in sediments with toxic effects on 
aquatic invertebrates and birds of prey, and are a major contributor to fish consumption advisories.
   

Sediment remediation is expensive - with dredging and 
disposal often costing over $500 per cubic yard of material 
– making cost effective in situ natural recovery or engineered 
approaches appealing. Effective in situ sediment remediation 
relies on accurate methods to measure the concentration and 
assess toxicity of contaminants in sediment porewater. 

Traditional measurement of sediment contaminants can 
overestimate availability by several orders of magnitude-
passive sampler data is more representative.  

Traditional chemical measurement and modeling approaches 
to measure contaminants in sediment porewater often vastly 
overestimate the availability of metals and organic chemicals. 

This results in overly-conservative contaminated site assessments and needlessly-expensive remedial 
treatments. A solution is the use of passive samplers. 

Two unique passive samplers for hydrophobic compounds such as PCBs (SP3™) and inorganic compounds 
such as metals (SPeepers™) are now commercially available through SiREM. To date, over a thousand of 
these samplers have been deployed at contaminated sediment sites across North America. The use of 
passive samplers is finding increased regulatory acceptance by the United States Environmental Protection 
Agency (USEPA). SiREM is listed as a provider of Passive Sampling in the USEPA Passive Sampling User 
Manual “Laboratory, field and analytical procedures for using passive sampling in the evaluation of 
contaminated sediments”.

The use of passive samplers adds to a remediation practitioners arsenal of measurement tools. These 
applications have led to a better understanding of the actual impacts of contaminants and are guiding 
decision making at a growing number of sites.  

Passive Sampling at Sediment Sites Comes of Age 
In this Issue:
In this issue our focus is 
passive sampling in sediments 
including:

• A conversation with Professor 
Upal Ghosh, University of 
Maryland Baltimore County

• Pearl Harbor, Hawaii, 
sediment remediation 
project utilizing passive 
samplers 

• Technology Focus: SPeeper 
sampler for metals and 
inorganics 

• Updates on SiREM 
outreach presentations and 
employees    

1Michael R Palermo (U.S. Army Corps of Engineers R&D Center, USA) A STATE OF THE ART OVERVIEW OF CONTAMINATED SEDIMENT 
REMEDIATION IN THE UNITED STATES1 proceedings of the International Conference on Remediation of Contaminated Sediments, 
10-12 October 2001, Venice, Italy.

SiREM’s sediment passive sampler 
development team from Left: Jeff Roberts, 
Steven Sande and Michael Healey. 

Sincerely, Your Partner 
in Remediation Success, 
SiREM  
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ment of surface sediments with activated carbon to reduce pollutant 
bioavailability has provided much needed alternatives, but appropriate 
tools are needed to monitor effectiveness. Passive sampling of 
dissolved concentrations is providing the much-needed measure-
ment approach to track a key component of pollutant transport and 
exposure and how those are impacted through an in situ remedy. 

Regulators tend to be conservative in embracing new 
technologies do you see evidence that they are embrac-
ing passive sampling technologies? 
UG. The timing could not have been better for the development of 
this novel sampling approach. The field of risk assessment has finally 
moved to fully recognize the importance of incorporating pollutant 
bioavailability to accurately reflect true exposure of pollutants from 
sediments. Passive sampling of porewater is turning out to be a critical 
element in describing pollutant bioavailability. I see increasingly more 
regulators at the Federal, State, and Local levels adopting passive 
sampling to perform these measurements.
 
Which accomplishment of your research team are you 
proudest of? 
UG. I am most proud of the work I have been able to do with many 
students and collaborators that has operationalized the concept of 
pollutant bioavailability in sediments. We demonstrated that geochem-
istry controls pollutant bioavailability in sediments in a predictable way 
which subsequently led to the concept of pollutant bioavailability 
reduction in sediments by engineering the geochemistry. Several 
Superfund Site Records of Decisions are now including the idea of sor-
bent amendments to reduce pollutant bioavailability as a component 
of the remedy decision. Passive sampling plays a key role in assessing 
success of such remedies. 

When you are not busy as a professor and researcher at 
UMBC how do you like to relax? 
UG. I enjoy the outdoors and am fortunate to live near the largest 
estuary in the country. I enjoy fishing in the [Chesapeake] Bay, and my 
latest favorite has been boating and exploring the natural beauty of 
the areas not easily accessible from land. A day in the Bay that ends 
with seeing a bald eagle catch its prey on the water is just wonderful! 
 

A Conversation on Passive Sampling 
with Upal Ghosh 

When and why did you first become interested in passive 
sampling?
UG. My interest started about 20 years ago in the early phase of my 
research career when we were struggling to accurately measure the 
ultra-low levels of freely dissolved concentrations of hydrophobic 
compounds. These concentrations were critical for us to describe 
pollutant exposure to organisms. My first experience working on 
passive sampling started with polymers such as polyoxymethylene 
and PDMS. In 2006 I was part of the development effort for a new 
set of standard methods for porewater analysis using SPME fibers 
(USEPA Method 8272 and ASTM D7363). Strictly speaking, these early 
methods for porewater extraction using PDMS-coated SPME fibers 
were not passive sampling methods, but they helped pave the way for 
the next generation of true passive sampling. 

There has been a lot of research on passive sampling 
over the last two decades - do you think it is now ready 
for wide spread use at sediment sites?
UG. It certainly is. The scientific community is a lot more confident 
today about the methods available for passive sampling of sediment 
porewater and surface water. The regulatory community has also 
performed the necessary reviews of the new approach and is increas-
ingly recommending [passive sampling] use for the assessment of 
sediment sites. A watershed moment came at the SETAC Technical 
Workshop “Guidance on Passive Sampling Methods to Improve 
Management of Contaminated Sediments,” held November 2012 in 
Costa Mesa, CA. At the workshop, 45 experts convened to review the 
state of science of passive sampling and came to the consensus that 
the method affords a unique opportunity for improving the current 
state of the science used in assessment and management of con-
taminated sediments.

What do you see as major challenges facing the Sedi-
ment Remediation community and how can passive 
sampling help with these challenges?
UG. We have struggled to find low-cost alternatives that can reduce 
pollutant risks. Traditional focus has largely been on physical removal 
technologies. The emergence of in situ technologies such as amend-

Dr. Upal Ghosh is a Professor in the 
Department of Chemical, Biochemical, 
and Environmental Engineering at the 
University of Maryland Baltimore County.  
Dr. Ghosh’s group performs research 
on the fate, effects and remediation 
of toxic pollutants in the environment. 
His work has been published in leading 
journals and has led to several United 
States patents. Dr. Ghosh is a co-founder 

of two startup companies that are transitioning emerging sediment 
remediation technologies to the field.

Dr. Ghosh will present “New Advances in Passive Sampling and 
Linking with Bioaccumulation Models for Sediment Risk Assessment” 
in SiREM’s Webinar Series on 18th October 2018. 

To register click here  

http://www.siremlab.com/webinar-series-next-webinar-may-17-2018-1200-pm-100-pm-eastern/


Passive Samplers Used to Support 
Pearl Harbor Sediment Remedy 
Pearl Harbor, Hawaii, was the site of a pivotal attack in World War II, 
and despite its beauty, also has a legacy of contaminated sediment. 
The Pearl Harbor Naval Complex Superfund Site at Joint Base Pearl 
Harbor–Hickam is a large, complex estuary (approximately 5,000 
acres) with numerous areas identified for active management of con-
taminated sediments, primarily PCBs and metals; from various indus-
trial uses associated with the activities of the U.S. Navy and others.

Geosyntec Consultants, including Jason Conder (a co-developer of 
the SP3 sampler service), is working with the U.S. Navy on evaluating 
the use of uncontaminated dredged materials, which were removed 
to facilitate navigation in the main channels of Pearl Harbor, as a 
potential source of material to remediate contaminated sediments. 
The placement of a thin layer of the uncontaminated dredged ma-
terial is designed to aid in the natural recovery of the contaminated 
sediment, reducing the availability and mobility of contaminants in-
cluding metals and PCBs. Use of the dredged material is an efficient 
and “green” option, as it avoids having to dispose of the sediment in 
another location. 

Geosyntec is using SiREM’s SP3™ and SPeeper™ passive samplers in 
the project to evaluate the changes in metal and PCB availability that 
were projected to occur as a result of the placement of the uncon-
taminated dredge material. The SP3 sampler is designed to quantify 
hydrophobic contaminants such as PCB’s in sediment porewater and 
the SPeeper quantifies metals (See Technology Spotlight- this issue).

The Advantages of Passive Sampling in Sediments 
Traditional methods to quantify contaminants in sediment porewater 
often overestimate the availability of metals and organic chemicals 
by several orders of magnitude. Techniques, such as extracting pore-
water via sediment centrifugation and sediment porewater extraction 
via pumps are complicated. These methods can also overestimate 
contaminant availability due to the presence of fine particles or 
colloidal materials in the final sample. This results in higher estimates 
of porewater concentrations, overly-conservative contaminated site 
assessments, and needlessly-expensive remedial treatments. The 
advantage of passive samplers such as SP3 and SPeepers is they 
effectively quantify only the soluble or bioavailable portion of the con-
taminant which is better corelated to aquatic toxicity measurements. 

A major challenge associated with passive sampling in sediment is 
understanding how close to equilibrium the sampler is with porewater 
contaminants. If a sampler is not at equilibrium porewater concen-
trations can be underestimated. It can require several months for 
passive samplers to reach equilibrium. SiREM’s passive samplers 
address this challenge by incorporating performance reference com-
pounds (PRCs) into each sampler which allows reductions in deployment 
time to 2-4 weeks. 

The depletion of PRCs during deployment is used to determine the 
extent of equilibration of the compounds, which is then used to correct 
the data when calculating the freely dissolved concentration. The use 
of PRCs allows passive sampling to produce freely dissolved con-
centration data in reasonable timeframes.   

Initial Results at Pearl Harbor 
The Initial data obtained at Pearl Harbor indicates that placement of 
the dredged material reduced contaminant availability and mobility 
by approximately 80 to 90%. These results suggest that coverage of 
contaminated sediment with uncontaminated dredge material may 
be a cost-effective remedial option. Additional field work and data 
evaluation is currently underway. The ability to accurately measure 
the bioavailability of contaminants in Pearl Harbor sediment, using 
SiREM’s passive samplers, is now helping move remediation imple-
mentation forward at this nationally important site. 

Pearl Harbor has a legacy of PCB and metals in sediment due to naval and 
industrial operations. 

SiREM SP3 sampler ready for field deployment using diver-less push pull 
device

 SPeeper after a 28-day incubation period in Pearl Harbor sediments.

Performance reference compounds are used to 
quantify sampler equilibration with porewater- 

improving data accuracy and interpretability 

 “SiREM’s passive samplers for organics and 
metals allowed us to quickly and efficiently 
quantify the effectiveness of the sediment 
remedies–it’s the best way to show these 

innovative sediment amendments are effective”

- Jason Conder-Project Manager-Geosyntec Consultants 
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The SPeeper is a passive porewater sampling device for use 
in sediments. It is an ideal tool for measuring water soluble 
compounds such as metals, phosphorus, ammonium, and nitrate.
Unlike traditional sampling techniques, the SPeeper has a minimal 
risk of contamination and overestimation. The sampler provides 
the biologically available concentration as it does not measure 
adsorbed or precipitated species. The SPeeper was developed in 
collaboration with Matt Vanderkooy of Geosyntec Consultants who 
provided the ideas, motive force and sediments expertise; SiREM 
then brought this unique sampler to market.
  

The SPeeper is a reliable and convenient sampling tool 
for metals and other inorganic water-soluble compounds. 

The SPeeper has a 60 mL durable chamber filled with ultrapure 
water, which facilitates meeting minimum sample volumes 
and detection limits. The addition of a reverse tracer reduces 
deployment time and allows equilibration to be monitored and 
corrected on a chamber-by-chamber basis. The SPeeper is stored 
and shipped in deoxygenated water and oxygen-resistant mylar 
bags, so anaerobic conditions are maintained up to the moment of 
deployment. This prevents potential biases imparted by the sampler 
on redox sensitive species.  Using SiREM’s unique installation 
system, the samplers can be conveniently deployed and retrieved 
from the surface at depths of up to 30 feet (9m) without the need 
for divers. Successful deployment can be directly observed using a 
live underwater video feed.

SPeepers can be purchased with analysis and interpretation 
included in a fixed price package. Consider the SPeeper sampler 
for your next sediment assessment to obtain the most reliable 
and interpretable porewater results for metals and other inorganic 
water-soluble compounds. 

Technology Spotlight | SPeeper™

The SPeeper custom designed frame allows diver-less application and 
retrieval at depths up to 30 feet.  

The SPeeper is shipped in deoxygenated water and oxygen-resistant 
bags to prevent sampling biases for redox sensitive species. 

SiREM had the good fortune of discovering Michael Healey while he was completing his Bachelor of Sci-
ence in Chemistry at the University of Guelph. Michael started as a co-op student in the laboratory during 
his fourth year and worked part-time in the summer completing tasks such as feeding cultures and run-
ning the ion and gas chromatographs.  

After graduating in 2014, Michael joined SiREM full-time and began work supporting treatability studies. 
Michael has a strong aptitude for R&D initially working on electro kinetic (EK) experiments which involved 
using electrical fields to deliver amendments to low permeability soils impacted with VOCs.  Michael’s next 
challenge was commercial development and optimization of SP3 samplers and SPeepers used for quanti-
fication of PCBs and metals in sediment porewater, surface water and storm water. 

Over the past year Michael has become more involved in client outreach, attending conferences such as 
the Battelle Sediments Conference, managing treatability studies and addressing technical questions.  He 
enjoys working with clients because he finds it rewarding coming up with unique solutions.  For example, 
the SP3 sampler has a standard design, but a lot of solutions are customized to fit a client’s specific needs. 

“Working at SiREM offers something different every day.  I love finding solutions for our clients which often involve 
on-the-spot problem solving.  I feel like I’m making a difference to the environment by treating contaminated sites and 
spaces.” SiREM Laboratory Technician, Michael Healey

With varied interests in his downtime, Michael is a fan of next-generation board games like Settlers of Catan and Ticket to Ride, and regularly partic-
ipates in board game nights with friends.  He also organizes and runs a Dungeons & Dragons group. Michael also enjoys travel.  Last year he visited 
Ireland, highlights of the trip included the luscious green rolling hills and dry fit stone walls found on the Aran Islands.  Michael has his sights set on 
New Zealand and Germany for future trips.

Employee Spotlight  | Michael Healey, B.Sc.,
Laboratory Technician

For more information on SP3 samplers or SPeepers, 
contact Michael Healey (mhealey@siremlab.com) or 
toll free at 1-866-251-1747.



University of Toronto Researcher Elizabeth Edwards, 
Ph.D., and a cohort of close to 20 researchers working 
in her lab visited SiREM on August 7, 2018. The 
meeting, organized by SiREM’s Sandra Dworatzek, 
included topics such as microbial community 
characterization, novel bioaugmentation cultures, 
biomining and anaerobic digestor innovations.  SiREM 
greatly values our collaboration with the Edwards’ lab 
and the many other researchers who contribute to 
SiREM’s success. 

The Canada China Trade Innovation Alliance (CCTIA) is 
a non-profit organization headquartered in Toronto.  The 
CCTIA hosted an event on July 11, 2018 in Richmond 
Hill Ontario to introduce leading edge Clean Technology 
companies to a visiting delegation of industry and 
government representatives from Hebei Province, 
China.  Phil Dennis   introduced SiREM’s technologies 
to the forum which was live translated into Mandarin. 
Many thanks to the CCTIA for hosting the event, 
including the delicious Chinese lunch banquet at a 
local restaurant. 

SiREM staff recently participated in an axe throwing 
team builder.  The trainers at “Lumberjacks Axe 
Throwing” demonstrated great patience in teaching 
us “the ways of the axe”.  After the two-hour training 
session SiREM staff were expert axe throwers, if by 
experts you mean that axes landed in the vicinity of 
the target.  Axe throwing was followed by a barbeque, a 
great time was had by all! 

SiREM FOCUS  

Edwards’ Lab/SiREM Research Retreat Day

SiREM Technology Featured in Canada-China Technology 
Experts & Innovation Forum 

SiREM “Lumberjacks” Show their Stuff at Axe Throwing 

Elizabeth Edwards’ lab group and SiREM staff enjoy dinner after a 
day of scientific cross pollination.
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Remediation Short Course “Optimization and Monitoring 
for Remediation of Chlorinated and Related Compounds” 
to be held in Detroit, Cleveland, Columbus, and Chicago 
in Fall 2018   

SiREM is co-hosting half-day short-courses on recent technical 
advances in the characterization and remediation of chlorinated 
volatile organic compounds and related compounds in soil and 
groundwater.  The courses will be held in Detroit, Cleveland and 
Columbus (Oct. 23-25, 2018), Chicago Downtown and Chicago 
West (Nov. 7-8, 2018). SiREM presentations include: “Bioaug-
mentation-It’s not just for TCE Anymore” and “How Treatability and 
Molecular Testing Saves Time, Money and Heartburn”. 

For more information or to register please visit  
http://www.remediationseminar.com/

Short Course

Events
The 17th Remediation Technologies Symposium 2018 (RemTech 2018) was held October 10-
12, 2018 in Banff Alberta. The conference encompasses the latest innovations in soil and groundwater 
remediation. Sandra Dworatzek (SiREM) gave a platform presentation: Anaerobic Benzene Biodegrada-
tion – Insights from Treatability Studies and Molecular Tools.

The Annual Conference on Soils, Sediments, Water and Energy is being held from October 
15-18th, 2018 at the University of Massachusetts at Amherst. Phil Dennis (SiREM) gave a platform 
presentation: “Enhanced Bioremediation of DNAPL Source Zones: Evolving Understanding and Increasing 
Capabilities.”

NYS Council of Professional Geologists and Buffalo Association of Professional Geologists 
Technical Symposium Buffalo NY, October 17th 
SiREM, in collaboration with Tersus Environmental, is a Platinum Sponsor at this technical symposium 
“3 Interesting Reasons: Regulatory Updates, Investigative Technologies, and Bio-Remediation”- David 
Alden (Tersus) and Phil Dennis (SiREM), will co-present “Working with Nature to Detoxify a Growing 
Range of Contaminants” that provides an overview of advances in bioremediation over the past decade. 

The annual SETAC meeting “Bridging divides between environmental stewardship and 
economic development” will be held from November 4-8, 2018 at the Sacramento Convention Center, 
Sacramento, California. Michael Healey (SiREM) will present a poster: “A comprehensive in situ and 
ex situ passive sampling program to investigate freely-dissolved metals, inorganic analytes, OCPs, and 
PCBs.” SiREM is happy to be an exhibitor - please visit us at booth #502.

SiREM Products and Services Featured at Florida Remediation Conference   
The 24th Annual Florida Remediation Conference will be held in Orland, Florida Dec. 4-6, 2018.  A 
platform “1,4-Dioxane Bioremediation:  The Expanding Tool Box for this Challenging Groundwater 
Contaminant” will be presented by Phil Dennis (SiREM). SiREM is happy to be an exhibitor - please visit 
us at booth # 82.

http://www.remediationseminar.com/ 
https://www.esaa.org/remtech/
http://www.aehsfoundation.org
http://www.siremlab.com/sirem-co-sponsor-of-nys-council-of-professional-geologists-and-buffalo-association-of-professional-geologists-technical-symposium-buffalo-ny-october-17th-2018/
https://www.enviro-net.com
https://sacramento.setac.org

