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Multiple-Source Tracking
Investigating Sources of Pathogens, Nutrients, and
Sediment in the South Fork Little River Basin
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Study Area

® \Watershed
" Drainage area = 67 mi?
® ~100 total stream miles

" | and cover /land use
38% row crops
27% forest / riparian
23% pasture
12% residential / urban




Study Purpose

" Develop and apply a multiple-source tracking
approach to identify pathogens, nitrogen, and

sediment

" To help guide placement of effective best
management practices in the basin

T H E Kentucky Nutrient Management
Planning Guidelines (KyNMP)

KENTUCKY
AGRICULTURE
WATER QUALITY
PLAN
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Study Objectives

1. Identify source(s) of bacterial contamination
through microbial-source tracking using
host-specific genetic markers

2. Evaluate utility of stable isotopes for
characterizing nitrogen sources

3. “Fingerprint” potential sources of fine-
grained suspended sediment
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Pathogens and Source Tracking
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Shhh. Be vewy, vewy quiet,
I’m hunting microbes!




E. Coli Results
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Presenter
Presentation Notes
E coli concentration in water samples. Explain axis and boxplots.

Log scale, several sites drastically skewed to right.

56% samples above EPA single sample threshold.

As a result, the significant difference was found in the MPN and CFU estimates. The enumerated Escherichia coli concentrations in MPN are greater than those in CFU, except for the measurement in winter. Especially in fall, E. coli concentrations in MPN are one order of magnitude greater than that in CFU. 



Microbial-source tracking



Presenter
Presentation Notes
Based on concept that intestinal microbes between warm-blooded intestinal systems are different

Differences can lead to host-associated genetic markers




Microbial-Source Tracking Objectives

" Demonstrate the presence and relative
guantity of MST markers in potential sources

" Determine If...

" Relative quantities of MST markers can
corroborate suspected inputs in the basin

B MST markers can differentiate cattle, canine,
waterfowl, and human sources of fecal
contamination

s OOUICES
PPPPPD 6%
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Microbial-Source Tracking Study Markers

= AllBac — general marker of fecal contamination
" BoBac — marker of bovine fecal contamination

human
waterfowl




Microbial-Source Tracking Method

" Enables researchers to produce millions of copies of
a specific DNA sequence in a short time
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Presenter
Presentation Notes
Real-time quantitative PCR, also known as qPCR, combines PCR amplification and detection into a single step. This eliminates the need to detect products using gel electrophoresis, and more importantly it enables the method to be truly quantitative. With qPCR, fluorescent dyes are used to label PCR products during thermal cycling. Real-time PCR instruments measure the accumulation of fluorescent signal during the exponential phase of the reaction for fast, precise quantification of PCR products and objective data analysis.


Site Locations—MST sampling
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Stable Nitrate Isotopes

Nitrogen Cycle

Atmospheric Nz

 Fixation]

(certain plants only)

(Denitrification /

Mineralization 11, Fertilization

Ammonification |
Soil organic N I '
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Stable Nitrate Isotopes Objectives

" Determine the source(s) of nitrate
" Fertilizer
" Animal Waste
" Human Waste
" Atmosphere Nitrate in Precipitation

Synthetic Nitrate Fertilizer

!Nitrate
: from
EAmmoniurI1
€ : Fertilizer

Nitrate from
Animal Waste/Sewage

itrification

ZUSGS .

Kendall, 1998


Presenter
Presentation Notes
Major processes (biological  and physical) can be identified  based on the distribution of  isotopes as their abundances  differ with different environmental 
conditions
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Nitrate—Preliminary Findings

SF Little River mainstem SF Little River tributaries
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Isotopes—Preliminary Findings

/ Nitrate in Precipitation \

[ Synthetic Nitrate Fertilizer
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Presenter
Presentation Notes
19 of the total 26 stable isotope samples collected at these select sites clearly indicate nitrate is from animal and human waste. The other 7 samples overlap with soil nitrate sources and ammonium fertilizer.


Isotopes—Preliminary Findings
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Isotopes—Preliminary Findings

/;I'rl:rate in Precipitation
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Presenter
Presentation Notes
19 of the total 26 stable isotope samples collected at these select sites clearly indicate nitrate is from animal and human waste. The other 7 samples overlap with soil nitrate sources and ammonium fertilizer.


Sediment Fingerprinting




Sediment Fingerprinting

" Concept: One or more of the properties of suspended
sediment will reflect its origins and can be used as a
tracer to track the sediment back to its source(s)

" Geochemistry (Ni, Pb, Mg, etc.)




Sediment Fingerprinting Technique

" |dentify and collect sediment-source samples

Cropland

Pasture

Catchment Routing to Suspended
precipitation channel and » sediment
and runoff sediment mixing load

|

Comparison of source material and
suspended sediment samples using
fingerprint properties

|

Sediment source apportionment




Sediment Fingerprinting Technique

" “Fingerprints” are measured in the suspended sediment
at the outlet of the watershed

Cropland

Catchment Routing to Suspended
precipitation channel and sediment
and runoff sediment mixing load

Comparison of source material and
suspended sediment samples using
fingerprint properties

Sediment source apportionment




Sediment Fingerprinting Technique

" Collect fine sediment samples from select stream
sampling sites using passive samplers
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Sediment Fingerprinting Technique

" A statistical model is used to link the suspended sediment back to
sources and an estimated contribution of sediment from each
source is calculated

Cropland
Pasture

Catchment Routing to Suspended
precipitation channel and sediment
and runoff sediment mixing load

Comparison of source material and
suspended sedlment samples using

Sediment source apportionment |




Key Preliminary Findings in 2013
" MST findings

" Mouth of suggests
as the main potential source of fecal
contamination.

B Select sites in the South Fork Little River Basin




Key Preliminary Findings in 2013

" Sediment Fingerprinting
" No results just yet

" Goals
® Better understanding of how human activities impact




Partnerships

HOPKINSVILLE
SURFACE AND STORMWATER

T

Aggressively preventing and reducing flood and drainage
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Questions?

science for a changing world

Contact Information

Angie Crain

ascrain@usgs.gov
502-493-1943

2 USGS



	Multiple-Source Tracking �Investigating Sources of Pathogens, Nutrients, and Sediment in the South Fork Little River Basin
	Outline of Talk
	Study Area
	Study Purpose
	Study Objectives
	Pathogens and Source Tracking
	E. Coli Results
	Microbial-source tracking
	Microbial-Source Tracking Objectives
	Microbial-Source Tracking Study Markers
	Microbial-Source Tracking Method
	Site Locations—MST sampling
	Site Locations—MST sampling results
	Stable Nitrate Isotopes
	Stable Nitrate Isotopes Objectives
	Slide Number 16
	Nitrate—Preliminary Findings
	Isotopes—Preliminary Findings
	Isotopes—Preliminary Findings
	Slide Number 20
	Sediment Fingerprinting�
	Sediment Fingerprinting 
	Sediment Fingerprinting Technique
	Sediment Fingerprinting Technique
	Sediment Fingerprinting Technique
	Sediment Fingerprinting Technique
	Key Preliminary Findings in 2013
	Key Preliminary Findings in 2013
	Partnerships
	Questions?

