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USGS “Toxics” Study Site 

Constituent Uncontaminated 

aquifer 

Contaminant 

plume 

Calcium1  2.5 mg/L 20.4 mg/L 

Sulfate 7.1 mg/L 28.2 mg/L 

DOC 0.4 mg/L 3.9 mg/L 

Specific 

conductance 

62 μS/cm 488 μS/cm 

Ionic 

strength1 

0.8 mM 4.5 mM 

pH 5.0-5.82 5.8-6.53 

1 Scholl and Harvey (1992); 2 (Hess et al., 2001); 3 (Davis et al., 2001) 

Ashumet Pond 

Otis Air Base 

USGS large-scale  

Well array 
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A. Field Test Site #1 

    (Cape Cod, MA) 
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Days after Injection
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Specific Conductance
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Predation: 

•Sink for  amended bacteria  

•Alters bacterial growth 

POC DOC 

Groundwater Bacteria 

Groundwater 

Nanoflagellates (Protozoa) 

   

Grain surface 



DOC (M)

0.1 0.2 0.3 0.4 0.5 0.6

H
y
d

ro
p

h
o

b
ic

it
y
 (

%
)

0

20

40

60

80

Sucrose 

Glucose 

Effect of substrate conc’n on hydrophobicity of Zymomonas mobilis 

Conditions: 

• Stationary phase (23h) 

• 30o C 

• pH 7.1  

Ref: Zikmanis et al. 2007 Proc. Biochem. 42:745-750  
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CONCLUSIONS 

 

•Role of DOC in bacterial transport complex 

•Surfactants important 

•Microspheres are poor bacterial surrogates 

•Long-term exposure effects 
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Classic “Run & Tumble” 

Bacterial Chemotaxis 

Water column Porous medium 

“tumble” 

“run” 

Ref: Modified from Ford & Harvey, 2007 
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Hepatitis Virus 

Streptococcus  
Cryptosporidium parvum oocysts* 

4 µm 

Virus  0.01-0.2 µm                        Bacteria 0.1-3.0 µm               Protozoa 1.5-10 µm  

10-4

10-3

10-2

10-1

Diffusion
alone

Intercep-
tion alone

Viruses

Bacteria

Protozoa

Settling
alone

S
in

g
le

 C
o

ll
ec

to
r 

E
ff

ic
ie

n
cy

 (


)

Cell Diameter

10nm 1m 10m 100m100nm

dmedian=0.5 mm,

v=         0.5 m/d


