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Effects of surface water contaminants upon subsurface
bacterial transport

R. Harvey, & D. Metge, USGS, Boulder, CO
A. Mohanram, Univ. Hi

J. Chorover & X. Gao, Univ. AZ

THE UMNIVERSITY
OF ARIZOMA,







“Fast” “Slow”

N Size-exclusion
motility  chromatography growth colonization

attachment rates chemotaxis predation  adaptations

detachment rates

T

Seconds minutes hours days weeks mos



B Beach & dune
4 B marsh
L] Outwash |
Moraine
Mashpee
L pittgd plain
[ Barnstable
- outwash
plain
[] Nantucket
ice-contact
[ 1ce-contact
delta

ABS surfactants
(Municipal well, Fal

Z 2 3 } Nantucket 10 mi

— Okm'

70°15'

(Otis Air Base, MA

s

- Ponding Bfia}sénhafrgéﬁuent

)

—_—

FUTITY



Control' |

Atlantic )\f) 3Om/

SEWAGE
RISPOSAL

Boston

Ocean \'
Massachusetts

T
Pond .

" Ashumet
!"}‘\‘ “. \

e

41°37' N.

CRANE WILDLIFE
MANAGEMENT &%
AREA

SESEd oxics” Study Site
| =

70°32' W.|



% BACTERIAL ATTACHMENT
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A. Field Test Site #1
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Predation:
*Sink for amended bacteria

*Alters bacterial growth
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Hydrophobicity (%)

Effect of substrate conc’n on hydrophobicity of Zymomonas mobilis
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Ref: Zikmanis et al. 2007 Proc. Biochem. 42:745-750
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Partitioning into agueous phase (%)
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CONCLUSIONS

*Role of DOC in bacterial transport complex

sSurfactants important

*Microspheres are poor bacterial surrogates

L ong-term exposure effects






Surface waters (ref. Sherr & Sherr, 1988)
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Classic “Run & Tumble”
Bacterial Chemotaxis

Water column Porous medium
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Ref: Modified from Ford & Harvey, 2007
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