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i Bacteria TMDLS

s Pliedmont Basin — 2004

= Chesapeake Bay & Delaware Estuary
Basins — 2005

= Inland Bays, Atlantic Ocean & Delaware
Bay Basins — 2006
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No BST Needed!




i Ribotyping Steps

= |solate target organism (known &
unknown sources)

= Extract & digest DNA (Pvull & EcoR1)
= Electrophoresis

= DNA transfer from gel to membrane

= Chemiluminescent imaging

= Analysis



Host — Origin Database
i (library)

= Generate ribotype band patterns
(fingerprints) from know sources, e.qg.
dogs, cows, birds, raccoons, etc.

= Compare unknown patterns (from
environmental monitoring samples) to
library patterns to determine source



Sample Acquisition




i The “fingerprint”
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i Two Approaches to Analysis

= Population Genetics

« How “similar” is an unknown to a group of
unknowns

= Molecular Epidemiology

= IS the unknown an exact match with a
known



& BioNumerics
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Comparison settings (Fingerprinkt)

— Similarity coefficient
Curve bazed:
{7 Pearzon correlation

7 Coszine coefficient
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* Principle Component Analysis
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Known Pattern  Unknown Patterns from Environmental Sampling



i Key Points

= Use the Molecular Epidemiological
Approach

= Size Matters; Large Libraries are
REQUIRED



Case Studies done with the
i Institute of Environmental Health

s Pike Creek

= 11 Sampling events over 5 days

= 2 locations
= Study stream
= Control stream

= Beaches
= 8 Beaches
= Weekly monitoring for 8 weeks




I Fesidential, Commercial, Industial and Urban

[ Aaricultural

[ ] Brushland
- I Forest

' VYater
[ ]'¥Wetlands

[ ] Barren

" Septic Systems




i BST Results
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Beaches: Average
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marine
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BST Results
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Primehook Beach
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Prime Hook Beach

Ave conc. 44CFU/100 mL 8 grabs, 6/23-9/2
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Source Tracking Adjustment
Factor (STAF)

STAF =
% indicator bacteria from non-wildlife and
unknown sources

+ 90 standard deviation

+ % method threshold

+ % Indicator bacteria from wildlife sources *
35/155 (representing risk from fecal matter

originating from wildlife)




i STAF Example

Source Distribution
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 Example:
— geometric mean = 47 CFU/100mL.
— non-wildlife and unknown origin = 38+7%

» The STAF =

0.38 + 0.07 + 0.05 + [1-(0.38+0.07)]*35/155 =
0.62.

« The STAF Adjusted Count =
47 CFU/100mL*0.62 = 29 CFU/100mL



Primehook Beach
iSource Tracking Adjustment Factor (STAF)

x 30% non-wildlife and unknowns
x /0% wildlife

STAF = 0.3 (non-wildlife & unknown) +
0.25 (margin of safety)

= 0.55



Primehook Beach STAF Adjusted
Enterococcl Levels

Primary Data
Contact
Single Sample | Raw Count Meets STAF Meets
Max (CFU/100mL) | Standards ? Adjusted Standards ?
(CFU/100mL) count
(CFU/100mL)
Marine 104 201 No 110* No
125 No 69* Yes

*Raw Count X STAF




i Thank You; Any Questions?




