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Indicator Organisms (10s) PBS]

s Bacteria present i the Gl tract of; warim:-
pPleeded animals

o Used to identufy fecal contamination
o Not pathegenic
o [N theory, predictive off human, pathegens

Bacterial Viral Protozean ¥ i
ogens Pathogens Pathogen
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Currently Recognized 10s PBS]

o EFecal coliforms — thermotoelerant coliferms
ofi fiecal erigin

o Esclhiericliia coll — the deminant fecal
coliferm species

o Enterococel — also of fecal arigin; more salt-

tolerant: than fecall coliforms

UNIVERSITY OF
SOUTH FLORIDA.

- Fecal coliforms £ coli enterococci
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Possible Sources of 10s

s AgIing sanitary: sewer: infirastructure

s Onsite wastewater dispoesal
Systems; (Septic)

e Surface runoiif
o Agriculture

o Wild anrmmals

e Soll/sediments




Human Health Risk

— Human sewage, cariies
RUman-specific pathogens

— £ colrdls5v:H7 1 cattle
— Salmoenellain chickens

> Urikniour riske
— Wildlrfe, pets

—

UNIVERSITY OF

SOUTH FLORIDA.


http://images.google.com/imgres?imgurl=http://gimmecorn.com/images/cow_800.jpg&imgrefurl=http://gimmecorn.com/&h=600&w=800&sz=420&hl=en&start=2&um=1&tbnid=wWPi_G_6In9tGM:&tbnh=107&tbnw=143&prev=/images?q=cow&svnum=10&um=1&hl=en

Bacteria Decision-Support Tool PBS]

s [Designed to:
— Priertize hasins fior management action
— |dentify/seurces, ofj fecalipollution
— rack the effectiveness off management actions

o Methedology developed in Elorida; kUt can e
applied anywhere



Bacteria Decision-Support Tool PBS]

o Based on:

— “Annapelis Protecol™ recommended by WHO
(2008)

— “Phased monitering appreach™ recommended
Py NRC (2004)
o Acknoewledge limitations ofi existing bacteria
water guality mdicators to protect public
health

— Useia “werght-of-evidence™ approach te
compensate o lImiatens



Bacteria Decision-Support Tool: PBS]
Step 1

o Categorize microbial water quality, conditions
wWithin each waterbody based on fiecal
Indicator hacteria firem existing moenitering
data
— A decision-tree Is used to assign a “microeral

water quality/assessment™ (MWQA) category to
monitering stations

— MWQA categoeries are based on the exceedance
ofi the fecal indicator bacteria criteroen



Has sufficient w

sampling been
done to
characterize
microbial water

qualit Decision-Tree used to
Do more than assign Microbial Water

Insufficient 10% of the

Data observations Quality Assessment

exceed

400 CFl;I100mL (MWQA) Catego r-y

Magnitude
and
frequency of

exceedances
2

Percentage of Percentage of
observations observations
> 400 > 400

CFU/100mL CFU/100mL
? ?

MWQA
Category B




%

Sta. No. =400
Location No. Samples CFU/
100 mL
™ (P)
Turkey Creek at SR 60 111 77 84%
Bullfrog Creek at Symmes Rd 132 78 83%
Sweetwater Creek at Hillsborough Ave 104 84 69%
Delaney Creek at 36th Ave 138 84 54%
Delaney Creek at US 41 133 84 42%
Little Manatee River at CR 579 140 84 31%
English Creek at SR 60 154 83 30%
Mill Creek at I-4 149 81 37%
Little Manatee River at US 301 113 84 20%
Rocky Creek at Hillsborough Ave 103 84 26%
Hillsborough River at Sligh Ave 152 84 27%
Bullfrog Creek at US 41 144 84 37%
Little Manatee River at CR 674 129 84 249%
Baker Creek at Thonotosassa Rd 107 84 35%
Hillsborough River at Rowlett Pk 105 84 26%
Rocky Creek at Waters Ave 141 84 26%
Hillsborough River at Columbus Ave 137 84 33%
Flint Creek at US 301 148 84 25%
Double Branch Creek at Hillsborough Ave 101 84 27%
Blackwater Creek at SR 39 143 82 21%
Trout Creek at CR 581 145 65 18%
Sweetwater Creek at Anderson Rd 142 84 20%
Turkey Creek at Durant Rd 151 82 26%
Alafia River South Prong at Bethlehem Rd 139 83 16%
Alafia River at Bell Shoals Rd 114 84 18%
Cypress Creek at CR 581 120 72 19%
Alafia River at US 301 153 83 14%
Hillsborough River at US 301 108 83 11%
Alafia River North Prong ab confluence 115 84 11%
Alafia River South Prong ab confluence 116 84 10%
Channel A at Hillsborough Ave 102 84 14%
L. Thonotosassa at Flint Creek 118 82 2%
Hillsborough River at Fowler Ave 106 84 5%
TBC at Fowler Ave 146 82 7%
Palm River at US 41 109 84 7%
Little Manatee River at US 41 112 84 5%
L. Thonotosassa middle 135 82 2%
TBC at MLK Blvd 147 84 6%

MWQA
category

B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B

Geometric Geometrie
mean mean
fecal coli. enterococci
(CFU/ (CFU/
100 mL) 100 mL)
1.212.0 1.426.0
1.134.8 2.658.9
786.4 849.9
443.3 6422
376.7 596.8
283.6 664.9
266.6 487.7
258.0 578.7
250.8 664.0
242.6 285.2
239.8 182.8
2337 254.7
218.5 704.0
216.5 508.7
208.7 127.7
205.8 343.4
195.5 153.7
191.2 359.8
185.1 222.6
156.9 2842
152.9 281.8
152.2 764.8
142.0 322.6
138.8 215.7
136.4 240.7
132.9 261.9
152.7 209.7
101.7 159.4
100.4 267.3
80.6 207.3
63.2 63.1
46.8 68.5
46.6 96.4
40.5 51.0
39.1 36.4
34.6 55.1
32.9 41.7
31.9 31.0

’
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Bacteria Decision-Support Tool: PBS]
Step 2

o Use “welght-of-evidence” approach o assess
petential seurces of fecal contamination

— [Data analysis

— “@ne-on-one meetings’” with stakeholders

— “Maps on the table™ worksheps

— Ereldireconnailssance

— Micrahral Seurce Tiracking (IMSiy), I Recessary,

o Classify; sites basedlon potential for human health

HIsKS Using|contaminant Seurce survey (CSS)

categories . = e (RN T \:{




Contaminant Seurce Survey. (CSS)
categories PBS)

1. Venyllew: No visual evidence of potential seurces ofi Aiuman
patiegens; naturallenvirenment; Nne ar minimallantirepegenic
land/uses; wildlife present: (any density)

2. LLews Lew/density agriculturaliand residentiallseurces;
Including pets; livestock (Witheut direct access to surface
Waters), or poultry, eperations; FESIJENCES O SEPLIC SYStEMS

3. Moederate: Urban stermwater; seurces (Including pet waste)
present; well=functioning|wastewater; infirastructure (hoth
SeWer and septic); episoedic/iow volume sanitarny SEWEr,
everflows (SS0s) reaching surface waters; moderate-density
IIvestock withlittie directaccess to surface waters; Class A
residual’and/or septage spreading areas may: e present

4. Highs: Majoer stermwater: eutfalls present; histery of farling
wastewater; infrastructure (central sewer: or; onsite systems);
epIsediC o chrenic/nigh velume SSOs reaching surface waters;
concentrated livesteckwithout direct: acCess o) surfaceWwaters;
residual/septage spreading (Class B)

5. Ve Highs Current faring wastewater: infastructure;
chronic/nigh volume SSOs reaching surface waters;
concentrated livestock with direct access to surface wWaters;
eVidence o directsewWagenmpuisi(e:ar; conflrmed |II|C|t
WISCHANYES) -




QCIassification Matrix:
Annapolis protocol approach

PBS{

MWQA Group Exceptional
(based on binomial assessment of frequency of 400 CFU/100 mL fecal Circumstance
coliform exceedances) (e.g., sewer
line break)©
A B C ) |
(< 10%) >10% - G30%-  (50%-75%)  (>75%)
30%) 50%)

Source Survey > Low B2 2 20 Action
(CSS)

Category

(likelihood of 4. High E4

(9]

fecal E5
contamination 5 Very High
posing human
health risks)
Exceptional Immediate Action
Circumstance
(e.g., sewer line
break)e«
Notes:

a) These outcomes imply that the CSS may be providing an overly optimistic rating of water quality, or the fecal cohform spurces in
the area may be relatively low-risk or primarily environmental (e.g., wildlife, sediments, soils, vegetation), and the cause(s) of the
discrepancy should be verified.
b) These outcomes imply that the fecal coliform indicator may be providing an overly optimistic MWQA rating, orﬁhe CSS may be
ng an overly negative assessment, and the cause(s) of the discrepancy should be verified. — LA
plained by WHO (2003), exceptional circumstances involve acute situations known it ! h hlgher publlc health :
risks, such as sewer line breaks and other SSOs that contaminate surface waters, which r_e_g_r'_ i e_-.-pe'lﬁ__edi'a_l action. '




Bacteria Decision-Support Tool: PBS]
Results of Steps 1 and 2

o Narroew fecus of the nvestigation to
discrete seUrces In| Specific areas

o [lake corrective action as appropriate

o |dentihy appropriate: MSi; technigues; fior:
USE In these areas that require additienal
IVvestigation or confirmation of
RUmMan/nen-kiuman seurces



Bacteria Decision-Support Tool: PBS]
Step 3

s Viicrehral Seurce: liracking (IMSHp); If
necessary, Is used In|these watersheds
WiIth RIghest firequency and magnitude; of:
exceedance

— Iy minimize cost & time, use lower-cost maore
pPasic analytic metheds first, fellowed by,
NIghEer-cost, more sephisticated metheds



éCentraI Hypothesis of MST PBS]

o Certain microbial Species or Lypes are
assoclated with the gastremtestinal tract
ofi specific animal eStSs

e [IAIS association can e used to “track™ the
fiecal microorganism back to) Its heSt

o “Jjoolbex approach™ — methods constantly.
evoelving

S e 1 ! B rw‘i'xﬂ*
S | Jih R
Library- it | L|brary— e :
Independent dependent ?# '
- — MST

=S - — UNIVERSITY OF

SOUTH FLORIDA.
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Library-Independent MST Methods  PBSJ

S Elman poelyemavirus (gPCR)

— Noenpathoegenic (harmless) virus shed i urne; Righ carrier,
rate in iuman pepulation & UkIguIteUus It sewage

s espigene off Enterococels faecium (QPCR)

— Enteroecoeccal surface protein — virulence factor associated
wWithrhuman Rests

s Bacterordes (PCR/GPCR)

— [Eecal anaerobe that tends to co-evolve with hest
— Several markers: hiuman, ruminant, horse

UNIVERSITY OF
SOUTH FLORIDA.
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Full Implementation Example:
Hillsberough River Watershed
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Geometric Mean Concentration of

Indicator Organism by WBID %

Geometric mean of indicator organism concentration by WBID
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Geometric Mean Concentration of PBS]
Indicator Organism by Sampling Station

Geometric mean concentration of 10 by sampling station

Evaluating data from individual stations
allows you to target those areas within a
watershed that are most impaired |




Lower Hillsborough River




Lower Hillsborough River
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Lower Hillsborough River PBS]

; Fecal % of
Monitoring  Source(s) Sampling Most Probable Source Categories and
Location of Dates Recommended Management Actions
Concern Markers
Detected

Human 100 %06 Septic and possibly sanitary sewer; confirm and address specific source locations
and provide public outreach explaining potential presence of health risk at
site

Human 80 %o Septic and sanitary sewer; confirm and address specific source locations and
provide public outreach explaining potential presence of health risk at site

Human 50 %o Multiple sources suspected; identify and address specific source locations; provide
public outreach explaining potential presence of health risk at site

Human 50 % Multiple sources suspected; identify and address specific source locations; provide
public outreach explaining potential presence of health risk at site

Human 67 % Sanitary sewer and stormwater; identify and address specific source location(s)

Human 67 %0 Sanitary sewer and stormwater; identify and address specific source location(s)

Human 60 %0 Multiple sources suspected; identify and address specific source locations

Human 33 % Unknown; identify and address specific source location(s)

Human 0 % Unknown; identify specific source location(s)

HR1 REF Human 100 %0 Homeless camp, sanitary sewer and possibly stormwater; confirm and address
specific source locations
HRS5S Human 60 %0 Sanitary sewer; confirm and address specific source locations ¥
- Human 100 %o Multiple sources suspected; identify and address specific source locations
Human 0 % Unknown; identify specific source location(s)
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Bacteria Remediation: tracking & PBS]
reporting results

Monitoring Location

Year 1 2 3 4

Wl




Benefits of the
Bacteria Decision-Support Tool

s Saves time and moeney,— Screening tool Is used te
prioritize hacteral impairments at the station and
waterbody levels

PBS{

s |Acreases efficiency and effectiveness,— Uses hoeth the
levell ofi impairment and petential human health risk te
prieritize identification off SOUIGCES

s Helps to) coordinate and leverage availlalle reseurces,—
Active stakeholder mnvelvement burlds consensus, far:
addressing seurces

o' EnsUres that Prejects can he eEXPecied Lo/ addiess
Impalrments andin the moest effectve way =aieton]
can e used to evaluate the “sufficiency’ off effert ol the
projects identified in the management plan 110) restore
Waterrquality. ———



Cost Estimate w
6 tributaries, 3-8 stream miles each

o |mplementation of leel: Steps 1 and 2
=—$1.2.3,000 1) 6) trikuUtares
—$20,000) per: tributan

o Estimated Cost off Adding Step 3
—$285,000 oy 6 thhutanes
—$48,000) per: tributany

[Dees not Include expenses; assoeciatedwithrtave!
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More Information
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