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AGRICULTURAL CHARACTERIZATION,
LANDUSE ASSESSMENT AND MST
IN THE WRECK POND WATERSHED

Bill Sciarappa, Ph.D., Cara Muscio, Brian Hulme
NJ Agricultural Experiment Station

John Tiedemann, Dean Michael Witty, Jessica Lisa
Monmouth University — Urban Coast Institute

Craig Phelps, Ph.D. — Rutgers University




KNOW YOUR WATERSHED

« CHARACTERIZE

« INVENTORIZE

« VISUALIZE

« QUALIFY

« QUANTIFY

- CLARIFY PROBLEMS
- REMEDIATE

« EVALUATE



Tier 1- Ag & Rec Land Characterization
2005 Tax Atlas S

« GIS LU & Mail Aerial Photos
« Ag Land Survey

Local Agent Knowledge

If the answers to the above questions are “NO
finished. Than and please return the s




Ag and Rec Land Assessment

Agricultural Land Results Livestock Results

Recreational Land Results




Visualizing, Assessing & Modeling




Ocean Beach Closings

-

B Precautionary closure
Closed due to floatable debris

)]

® Closed due to bacteria exceeding standard
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Bacterial Sources of Pollution
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MST Indicators & Pathogens

> Fecal coliforms
> Escherichia coli
» Enterococcus species

> Animal specific
bacteriophage

> Human enteric viruses

10/23/01




MST Tier 2
Optical

Brighteners

« Fluorescent white dyes added to laundry
detergents produce a “brighter white”

« Fluoresce under ultra violet light

- Are a definitive HUMAN indicator & &

= Persist in the environment, for a limited time

« Present in septic and sewer wastewater

« Indicates presence of untreated human effluent




MST Tier 3 - gPCR
Microbial Speciation-1D

« Polymerase chain reactlon

= Highly qualitative
= Potentially quantitative
= Decreasing in cost

= Non-regulatory

« Fast turnaround




« |dentify/ sources ofi pathogen contamination
Using microbial seurce tracking techniques

« Vlatch sources toland uses within the watershed

« Develop best management practice (BMP)
lecommendations that are matched with sources

« Align recemmendations with regional stormwater
management initiatives



« Stermwater and runoff

« Recreational and commercial vessels

« Pets (cats and doegs)

« Avifauna (waterfowl, gulls, etc.)

« Wildlife (raccoons, deer, etc.)

« Farm Animals (horses, cows, chickens, etc.)



« Microbiolegical and moelecular biology.
methodelogies that discriminate sources of fecal
Pacteria In waterways

« TIAIs approeach Is an important step towards
designing and implementing effective best
management practices for controlling fecal
pollution



« ARA can discriminate among fecal bacteria from
various hest groups (human and nen-human)

« ARA data can e used to rule out some Sources
off contamination and! iIdentify potential iImportant
SOUICES of contamination
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Collect Samples at Representative Stations

-

Membrane Filtration & Culture on Modified
MTEC A

1

Mac-Positive Colonies Cultured in
48-\Well Tissue Culture Plate

u

Replica Plate Iselates onto Control
Plates & 12 Antibiotic Plates

-

ARA Patterns for Samples Compared to
ARA Patterns from Fecal E. coli ARA
Database
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Multiple seurnces exist in the watershed, including
AUman, avifauna, wild animals

Patterns matching humanisuggest problems with
sewage and stormwater infrastructure

Inadeguate manure management practices in areas
With' concentrations of farm animals may also
contrbute to bacterial loadings in western reaches

Pets do not appear to be causing problems

Sediments may be a reservoir for bacteria and
resuspension of viable sediment-bound bacteria
may be an Issue



Facilities

Storm Sewer Systems

Sewage Conveyahce — -
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ct saniiary Iﬁlyve s to identify eMunicipalities
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=
eConduct mfrastructure su.rveys and eMunicipalities
implement corrective actlonsi_:_' B eSewerage Authority
(maintenance and repair) '.*;'

eConduct infrastructure surveys and eMunicipalities
implement corrective actions

(maintenance and repair)

elnvestigate and repaifillicit | oMuﬁicipalitj,es .

connections of sanitary sewersito - eSeweragé'Authorities




——RQTENTIAL RESPONSIBLE
ENTITY




eDevelop and implement on-site
conservation plans and manure j
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structure away from adjacent _surface

waters
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"~ SOURCE CATEGORY MANAGEMENT STRATEGIES

Domestic Animals

R/
w

IS A THREAT TO THE
HEALTH OF OUR CHILDREN-DEGRADES
OUk TOWN-TRANSMITS DISEASE

LEASh CURB AND
CLEAN UP
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COMMENTS — QUESTIONS?

Bill Sciarappa, Ph.D.
Rutgers University - NJAES

John Tiedemann, Dean
Monmouth University



	AGRICULTURAL CHARACTERIZATION, LANDUSE ASSESSMENT AND MST �IN THE WRECK POND  WATERSHED
	KNOW YOUR WATERSHED
	Tier 1- Ag & Rec Land Characterization
	Ag and Rec Land Assessment 
	Visualizing, Assessing & Modeling �
	Bacterial Sources of Pollution �The Usual Suspects 
	MST Indicators & Pathogens 
	MST Tier 2 Optical Brighteners
	MST Tier 3 - qPCR �Microbial Speciation-ID
	MST Assessment in the �Wreck Pond Watershed�
	MST Assessment in the �Wreck Pond Watershed�
	MST Assessment in the �Wreck Pond Watershed�
	MST Assessment in the �Wreck Pond Watershed�
	Experimental Approach: �Antibiotic Resistance Analysis (ARA)
	MST Assessment in the �Wreck Pond Watershed�
	COMMENTS – QUESTIONS?

