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Grand Rapids
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e The river was called
O-wash-ta-nong, meaning
""Far-away-water" because of its
length.

 The Grand River is the longest

river in the state of Michigan.
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Grand River
Potential Pollution Sources & Pollutants

Combined Sever Over Flow
Sanitary Sever Over Flow
Failing Septic Tanks

[llicit Discharges

Storm Water Discharge
Agriculture Runoff
Industrial Discharge

 Pathogens
(Bacteria, Virus, Protozoans)
 Nutrients
« Sedimentation
 Agricultural chemicals
(Fertilizer, Pesticides)
» Road Chemicals (Oil, Salt)




Grand River Discharging into Lake Michigan
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FOR MARINE WATERS
35 Enterococci CFU/100 ml

7 Enterococci CFU/100 ml (Hawaii) (ool sbomtonce
*Geo mean of at least five samples taken over a period of 30 days

235 E. coli CFU/100 mi
61 Enterococci CFU/100 ml
** Single sample regulatory limits



e Michigan Water Quality Standards for recreational beaches
are slightly different from the EPA's criteria.

» Below the EPA's acceptable risk level of 1%
(10 people per 1000 getting sick).



Problem

“FIB such as E. coli is not human specific.”




High Risk.

Majority of human enteric pathogens
(human viruses) cannot grow in animal
Intestines.

 Environment (soil, plants, sediments):
No hard evidence that any human enteric pathogens
can grow to any level of risk in the environment.







Alternate FIB : Bacteroides species

Bacteroides is a genus of Gram-negative, rod-shaped, non- endospore forming
anaerobes.

Normal commensals in mammalian gastro intestinal tract and feces.
Make up a significant portion of the fecal bacterial population.
Present in intestine and feces at thousand times greater than E. coli.
Unlike E. coli, Bacteroides spp. do not proliferate in the environment

Bacteroides hosts (human, cow, swine) are well established for environmental
application.

Examples of Bacteroides species :

B. fragilis, B. thetaiotaomicron, B. uniformis, ! e
B. ovatus, B. vulgatus, B. caccae, B. eggerthii. ~ & % & & . >

Bacteroides fragilis




The Use of DNA based source tracking is very effective
- Sate Of The Art Technique
- Accurately identifies the target/source

- DNA Finger Printing: Library based method




Challenging Regulatory Standards
- E. Coli Vs Bacteroides

E. coli (Traditional FIB)

 Culture method

 EXisting standards are based Epi study

« Well established, regulated and mandated by USEPA.
e Not human specific

Bacteroides spp. (Alternate FIB)

e Molecular method.

e More target (cow, swine, human) specific.
* No Epi study was conducted.

« Approved but not regulated by USEPA.



Grand River Water Sampling
Sampling Period : May to August 2012
E. coli monitoring : Once a week (14 sampling event)

Microbial Source Tracking : Once a Month (4 sampling events)

it

E. coli -l1dexx-Colilert

Bacteroides- gPCR
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Grand River Study Sites
. Grand River
GR1 : Grand River Park (George Town )
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Grand River Study Sites

GR3 : Riverside Park (Robinson)




z I - i A

% v g
wlh d 8 x
Jablonski Clevaland St E Cleveland StE 3
ﬁlmﬂﬂ% :
55 Cogpernie = Arthur 5t E @ - Aritur 5t
Garfisia St 95

(1)

Eiﬂﬂal‘d HtNW
Allendale ;

Charter ~LakeMchganDr : Apple Rid
Township i ~ Aparime
Fiarce St : 4 .

. " Hwerl.'lew %' ;

ma.lﬁl-lﬂmjaj
8
=
g
%
=)
&
BN WKOES N
;
g
£
g
&

£3,
Fill Sl% Fill 3t g’ Fillmaee St
E-tanmtuTS-t % nﬁﬁj;?ﬂ g H g Flmare St ‘“,',"p“" 4
! -CrmeIEt % 5 ? kg § gﬂmﬁd = 1' q‘;% #{ % __.-
Grand River Study Sites
GR4 : Boat Access Site (Robinson) B

p Cedar O




' z i - e
z 2
o 3 d g z
Jablonskl_ ,@h‘—‘ Cleveland St %’ Cleveland St E
Alrport S i :
Loy, a®D 8 B ~AthurStE T Aritur st
e L
Garfield St i o5 . i
;¢ SO
R —— - =
" \ '
Sy, = i Y - ; Walker
Wamer St 3 o
| e Ul =y Loonard st
- = Allendale ; s - il
Laka Michigan Dr g Laske Michigan e (45) z (Charter —Lake Michigan Dr - - 25 Apple Rif
Tmmp 7 - Apartme
? Fiarce St u . wie |l
= { _— — - =
- Filmore St 8 % Fillmees St = Riverview :
mmm S § 5 F'Il'nﬂ_atﬁ't ;}ﬁ“ %
. g 4 Taylor St H ' % 1{\ o )
E Palk St e oN «

Grand River Study Sites

GR5 : Grand River Mouth (Grand Haven)
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Grand River Study Sites

LM1 : North Beach Park (Spring Lake)
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Grand River Study Sites

LM2 : Grand Haven State Park (Grand Haven)

k!

& %
Grand Haven o o iﬂﬁép‘
State Park
Grandview Ave G

9 Memory Ln




50

40
21st  1st 7th  15th 18th 5th 12th 19th 27th 2nd 9th 16th 23rd 30th
May June June June June July July July July Aug Aug Aug Aug Aug
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Grand River Discharging into Lake Michigan
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Microbial Source Tracking Results E&,

Gen Bacteroides May June July Aug

(cT) (cT) (cT) (cT)

GR1 30 25 29 28

GR?2 29 29 31 28

GR3 29 28 29 29

GR4 30 27 28 28

GR5 29 30 30 30

LMI 28 28 28 30

LM?2 28 28 29 30
RS10M-1 22

RS10MN-2 25 Risk Level : ?2????

RS10M-3 28
RS10M™M-4 31




Microbial Source Tracking Results

Human Bacteroides May June July Aug
(cT) (cT) (cT) (cT)
GR1 NA 34 39 29
GR2 NA NA NA 37
GR3 NA NA NA 39
GR4 NA NA 38 39
GR5 NA NA NA 39
LMI 39 NA NA 38
LM?2 NA 38 NA NA
RS10M-1 23
RS10M-2 26 Risk Level : 0
RS10/7-3 29
RS10M-4 31




S3e
Microbial Source Tracking Results m

Cow Bacteroides May June July Aug
(cT) (cT) (cT) (cT)
GR1 NA 37 NA NA
GR2 NA NA NA NA
GR3 NA NA NA NA
GR4 NA 39 34 NA
GR5 NA 40 NA NA
LMI NA NA NA NA
LM?2 NA NA NA NA
Cowl0M-1 26
Cow10M-2 30 Risk Level : 0
Cow107-3 32
Cow107-4 35




Microbial Source Tracking Results

Bl

Swine Bacteroides May June July Aug
(cT) (cT) (cT) (cT)
GR1 37 34 NA NA
GR2 39 37 NA 36
GR3 38 39 NA 36
GR4 39 37 NA 36
GRS 39 39 NA NA
LMI 37 37 39 37
L M2 34 36 NA NA
Swine 10M™-1 27
Swine 10°-2 31 Risk Level : Moderate
Swine 107-3 36
Swine 10™-4 38




o Water quality rating : Good






(GR1 site; August sample comparable to 10-3 sewage
concentration)

o Water quality rating : Good



o Water quality rating : Good



o Water quality rating : Moderate to low risk



What's next?

Extend the source tracking to Geese, and Gulls specific
markers.

é’ e ’4"
% \ ;; 5 :

( j
The Bacteroides target Is not well established.
Researches are still debating the use of best marker.

Our research in Hope College confirmed the same
(low Bacteroides targets in gulls and goose feaces).

Will continue to research the best markers for gulls and goose.

The Grand River DNA samples has been archived for future
studies.
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Dr. Michael Pikaart
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