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Factors Affecting Subsurface Bacteria Transport on the Field Scale
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Transport of Waterborne Pathogens
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Hepatitis Virus Streptococcus Cryptosporidium
parvum oocysts

Virus 0.01-0.2 pm = Bacteria 0.2-3.0 pm == Protozoa 1.5-10 um



Fluorescent microspheres as surrogates for oocysts?

Mlcrospheres Q

Dia: 16 m 29 m 49 m
Type:

°Aspect ratio
*Buoyant density
*Surface charge
*Attachment behavior

microspheres C. Parvum oocysts
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FLOW CYTOMETER, USGS, Boulder
(Differential quantification of poly-
disperse microsphere and occysts)
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MPF#1

MPF#2

MPF#3

423 Cascade Blue

445 AMCA (bound)

501 DiO

YOYO-1} 509 (Peak)

512 BodipyeEL

GPF

510LP/

{ 515”’

FITC | 520 Acridine Orange (DNA)

526 Fluo-3*
JC-11530

Rhodamine 123 | 533
540 GFP.

CY3 § 565

576 TRITC
578  R-phycoerythrin
580 SNARF ( AC ID)‘

527LF /|
BCECF
Lucifer Yellow* | 533  Calcium Green

TOTO-1

i 590 Chmmomyc n A3 | 590 JC-1 (High Con) |

“_590 Lissamine Rhodami

= 595 _Ethidium Bromide | 595

| o =ed

611 Calcium crimson

615 Texas red
617  Propidium lodide
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PRD1 (60 nm)
MS2 (20 nm)
Microspheres (100 nm)
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Use of a dual-label to assess phage inactivation

35S-lab.eled
2p_labeled *PSid Type 1 Type 2
DNA
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Surface-Induced Inactivation
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Down-well
Filter
Chamber

Trie) Cziozieliy? (1999
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Acetate injection wells
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Down-well Survival/Growth (F513)
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F513A F513B ﬁFSHD F513E F513F
Set of 3 conc’ns bracketlng carrying capacity in each well
5 x 108/mL ! 5x105/mL! 5x104/mL!
acterium: bfp-labeled P. stuzeri \ J
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Classic “Run & Tumble”
Bacterial Chemotaxis

Water column Porous medium

Modified from Ford & Harvey, 2007






Basic Experimental Design
(Proposed to NSF)

Injection Sampling
MLS MLS

Attractant

Bacteria
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Preliminary Chemotaxis assessment:
Modified down-well filter-chambers
¢
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ifferentiating test and control Pseudomonas stutzeri

Test Bacterium
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