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Monitoring Challenges

• Variability – dynamic environments
• Achieving sample representativeness
• Predicting ecological effects based on limited 

analyses or indicator metrics
• Analytical detection limits
• Cost/ efficiency
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Environmental Variability
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Passive Samplers

Thin Polymers:  
a) Low density polyethylene (LDPE)
b) Polyoxymethylene (POM)
c) Polydimethylsiloxane (PDMS or 
“silicone”) aka SPME (solid-phase
microextraction)

Resin Polymers:  
a) Polar Organic Chemical Integrative Sampler (POCIS) –

(e.g. Ambersorb, Oasis HLB)
b) Diffusive Gradients in Thin Film (DGT) – Chelex resin for trace 

metals



5

Passive Sampler Deployment
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Why Passive Samplers?

• Integrative chemical measure - continuous time-weighted 
average concentrations – days to months deployment

• Passive samplers measure the freely dissolved concentration 
(Cfree) which can better represent exposure 

• Greater environmental realism
• Lower detection limits  
• No need for large volumes of sediment or water for extractions
• Bioaccumulation surrogate
• Cost effective
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Cfree is better correlated with bioaccumulation and toxicity than total conc. 

Courtesy of Dr. Gi Beum Kim
SCCWRP

Passive Samplers - Bioaccumulation Prediction

San Diego Bay 2013-2014

102             103 104 105             106      

10
2 

   
10

3 
   

   
10

4
10

5 
   

 1
06

   
   

O
bs

er
ve

d 
 T

is
su

e
(µ

g/
kg

 li
pi

d)

Predicted  Tissue = Cfree x Kow

in oligochaetes

PCBs & PAHs

R2 = 0.762

R2 = < 0.759

Anacostia River, D.C.

R2 = 0.004

0 2 0 4 0 6 0 8 0 1 0 0

0

1 0 0

2 0 0

3 0 0

P C B  S e d i m e n t  C o n c e n t r a t i o n

( n g / g  d r y  w e i g h t )

P
C

B
 T

is
s

u
e

 C
o

n
c

e
n

tr
a

ti
o

n

 (
n

g
/g

 w
e

t 
w

e
ig

h
t)



8

•Logistical restraints/ consideration of deployment 
•Long duration times to reach equilibrium
•Potential interference from biofouling, particulates, and UV
•Unable to quantify short-term peak concentrations that might 

be of ecological relevance
•Complexity of bioaccumulation among different organisms
•Need for Performance Reference Compounds (PRCs) and 

sufficient QA/QC samples to accurately quantify chemical 
concentrations

Passive Samplers 
Implementation Considerations
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Passive Samplers - Next Steps

• Compare lab and field based Cfree
measurements for sediments

• Identify sources and direction of                
transport of CECs 

• Calibrate food-web bioaccumulation        
models 

•Couple passive samplers to directly        
measurements of toxicity /benthic            
community index in sediment                  
assessment triad Courtesy of Dr. Gi Beum Kim

SCCWRP
(Visiting Scientist from South Korea)
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In Situ Toxicity Testing 
Using the SEA Ring
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In Situ Toxicity Testing – Advantages

• Greater realism - Exposure to natural site conditions - Incorporates 
time varying stressors that are impossible to mimic in a lab

• Preserves sample integrity, redox gradients, and vertical 
distribution of contaminants

• No sample storage effects

Applications
• Ground-water/surface water interactions
• Sediment remedy effectiveness (pre/post remediation)
• Stormwater quality assessment
• Re-suspension effects of contaminated sediments
• Underwater unexploded ordnance
• Ambient overlying water conditions
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Introducing the SEA Ring - Research 
Prototype

Sediment Ecotoxicity Assessment (SEA) Ring
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SEA Ring Upgrade Development

• Developed and validated with funding through 
SERDP, ESTCP, and NESDI.  Lead - SPAWAR

• Demonstrate the performance of the SEA Ring in 
different sediment remedy and surface water quality 
assessment applications

• Promote regulatory acceptance of the technology
• Transition the technology to the commercial sector 

http://www.serdp.org/
http://www.serdp.org/
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Performance Objectives

• Water Quality Maintenance
• Pumping Rate
• Organism and Sample Recovery
• Control Performance
• Integration of Passive Samplers
• Diverless Deployment/ Recovery
• Easy of Operator Use
• Cost Benefit
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Reactive Amendment Performance 
Puget Sound Naval Shipyard

• AquaGate™ – Particulate 
Activated Carbon

• Pre- and Post- Remedy 
Assessment

• PCB & Hg bioaccumulation
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Reactive Amendment Performance 
Puget Sound Naval Shipyard

Baseline Pre-Remedy: 
Jul-Aug 2012 

Post-Remedy*: Jul-Aug 2013
*10-month post remedy placement 
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Receiving Water Assessment 
Scripps Institution of Oceanography
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•Proven technology and commercially available
•As with passive samplers considerations 

regarding site access, safety need to be 
addressed

•Reduced control of natural non-treatment 
factors (e.g. varying water quality, 
temperature, and currents)

•Physical disturbance
•Species-specific needs/ considerations
•Transportation and acclimation 
•Predation/ competition

In Situ Toxicity Testing
Implementation Considerations
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SEA Ring Marker Buoy
96-hr post deployment
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Questions?

Chris Stransky
chris.stransky@amecfw.com

858-300-4350

QUESTIONS?
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Backup Slides
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Passive Sampler Deployment
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Outfall 
Pollutograph 
Sampling –
Toxicity and 
Zinc

Environmental Variability – Stormwater
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Environmental Variability – Sediments
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Salinity/Tide 
Profiles –
Devil’s Slide
La Jolla 
ASBS

March 16-20, 2012
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Environmental Variability –
Tissues

• 2013-2014 Tissue 
Sampling – San Diego 
Bay

• Complex bioaccumulation 
patterns that don’t always 
match sediment chemistry

• Source?
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• Kinetic uptake rate and equilibrium time
o Depends on exposure time, passive sampler material, 

thickness, dimensions, and target compound physiochemical 
properties/ partitioning coefficients

• Flow across samplers
• Performance reference compounds (PRCs)

Passive Samplers –
Quantitative Analysis Requirements

SEA Ring Marker Buoy
96-hr post deployment
April 2012
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Stormwater Quality Assessment
Naval Base San Diego

Support lines

Zip tie anchors to
loops in main line

Pier/ Bulkhead

Suspended weight

Surface support buoy (12”)

Quaywall Bumper

1-meter depth at intake

3-meters depth at intake
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R² = 0.8053
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• Filter feeding clam (C. fluminea) and deposit 
feeding oligochaete (L. variegatus)

• Comparison of oligochaete bioaccumulation and 
porewater concentration after 14 day in situ 
exposure

Thin Layer Cap Performance
Marine Corps Base Quantico

Enhanced Monitored 
Natural Recovery 
(EMNR) Assessment -
Freshwater
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Sediment Resuspension Effects
Naval Base Pearl Harbor
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