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KEY POINTS

1. Problem is clear: fecal contamination in 

Parsons Creek is impacting beaches and 

public health

2. Problem being addressed by decade-long, 

stepwise process with clear goal in mind. 

Monitoring will always be necessary.

3. Problem is difficult to tackle due to 

uncertainty in fecal indicators



OUTLINE

EARLY PROJECT HISTORY

- Efforts by local leadership and partners

- Suspected sources of fecal contamination

CURRENT CONDITIONS

- Overview of water quality

- Source tracking methods

- Uncertainty in FIB source tracking

RESTORATION OUTCOMES & GOALS

- Implementation, Phases I and II

- Next Steps

- Challenges

Time for Q&A at the end





BACTERIA-IMPAIRED WATERS



WHAT WE KNOW

• Fecal Indicator Bacteria (FIB): 

Enterococci (brackish waters)

• FIB used as indicator of pathogens 

that cause human health risk (GI, 

skin rashes, etc.)

daytripsla.com



PROJECT HISTORY

2000 - NHDES Sanitary Survey

• Identified Parsons Ck as primary 

source of bacteria to beach (based 

on sampling & surveys)

• Shellfish Program established 

prohibited zone at creek mouth

2002 - NHDES 303(d) List of 

Impaired Waters

• Impaired for PCBs, mercury, and 

dioxin, but primarily for bacteria for 

primary contact recreation



PROJECT HISTORY

2004 - NHDES Beaches Program

2004/8 - MST Ribotyping (Jones)

• Human dominant during dry weather 

(17% wet vs 44% dry - septics)

• 31% wildlife during wet weather (found 

otter, deer, and seagull)

2008-10 - NHDES/FBE Monitoring

• Coastal Beach Watershed Bacteria 

Source Investigation (used Generalized 

Watershed Loading Function model)

2010 - NH Bacteria TMDL

• 71% reduction needed for single 

sample Entero (less stringent criteria)

• 89% reduction needed for geomean 

Entero



PROJECT HISTORY

2011 - Parsons Creek WBP

• FBE/NHDES - EPA 319 funding

• 2009 surveys of storm drain network and 

pollution sources near hotspot sites

• Identified priority areas for follow-up 

remediation and monitoring

• Town efforts:

1. posted proper pet waste pick-up 

signs

2. organized community clean-ups 

3. applied for more grants

4. better enforced construction site 

runoff regs

5. mapped catch basins

6. maintained road cleaning schedule



SUSPECTED SOURCES

Land Use

POLLUTION IN THE STREAMS REACHES PUBLIC BEACHES



SUSPECTED SOURCES

SUSPECTED SOURCES OF FECAL 

CONTAMINATION TO PARSONS CREEK

1. STORMWATER RUNOFF OF WASTE
- Multiple possible sources: human, canine, farm animals, and wildlife

2. SEPTIC SYSTEMS
- Estimated that 24% of septic systems in watershed likely inadequate

- Low-lying topography close to groundwater; sandy soils

alamance-nc.comChesapeakebay.net



WATER QUALITY REVIEW OF 

PARSONS CREEK & BEACHES



DATA STRUCTURE

• BEACH DATA

NHDES Beaches 

Program (3 ft 

water, regular 

monitoring sites)

NH Shellfish Program

(3 ft water; 

offshore, multi-year 

study)

FBE/Town/NHDES

(seeps, pipes, 

shoreline, 

investigative)



DATA STRUCTURE

• WATERSHED DATA

NHDES/FBE/Town (Surface grabs, 

pipes, culverts, investigative, 

multi-year monitoring sites)



BEACH RESULTS

NHDES Beaches 

Program sites 

within acceptable 

criteria (entero)

NH Shellfish 

Program sites 

(1999-2009); 4 

exceeded criteria 

(fecal)

Multiple 

investigative 

seeps exceeded 

criteria (entero)



BEACH RESULTS

10 sites alerted to 

human waste by 

canine detection 

in 2015

5 sites alerted in 

2013

Common area = 

mouth of Parsons 

Creek and 

between outlet 

and beach access 

point



BEACH RESULTS

Overnight sampling - multiple samples exceeding criteria (particularly at 

night – not conclusive since die-off during day)

No common patterns found

2014

2015



WATERSHED RESULTS

• Majority of 

sites 

exceeded 

criteria

• Consistent 

issue for 

Parsons 

Creek

• FIB levels 

dependent 

on weather 

conditions; 

no trends



WATERSHED RESULTS

16 of 20 sites 

indicated 

human waste 

by canine 

detection in 

2015

7 of 7 sites 

indicated 

human waste 

by canine 

detection in 

2013

Human fecal 

contamination 

present 

throughout 

river



WATERSHED RESULTS



WET-DRY WEATHER ANALYSIS



HOTSPOTS



SUMMARY

BEACH
• Most beach sites meet criteria, but human waste present 

at beach outlet, suggesting low-level contamination issue

WATERSHED
• Fecal contamination consistent issue for creek; likely 

cause of beach contamination

• Human waste found present at majority of sampling 

sites, indicating diffuse problem (septic systems)

• Seasonal change in FIB may reflect residency duration 

(septic systems)

WET/DRY WEATHER
• Both surface runoff (wet) and groundwater (dry) show 

potentially equal contributions to fecal contamination



UNCERTAINTY

SCIENCE BEHIND BACTERIA MONITORING

• FIB imperfect indicator for viral pathogens in 

fecal matter (variability)

• Challenging to interpret for source tracking

• Use caution when interpreting data and how 

results correlate to human health risk

Bd.comAjitvadakayll.blogspot.com



RESTORATION ACTIONS

2012-14 Parsons Creek Watershed Management Plan 

Implementation, Phase I

Grant funded by NHDES 319 program

Installed 4 BMPs; some bacteria reduction likely

Developed septic database and risk factor priority map

Public outreach (survey, website, events, materials)

GOAL Restore water quality in Parsons Creek by reducing stormwater runoff 

from impervious cover and bacterial input from malfunctioning septic 

systems.



Example BMPs
Marsh Road – Buffer Plantings

BEFORE AFTER



SEPTIC SYSTEMS

Septic system database and risk 

assessment mapping; prioritized parcel list
Septic survey of 123 parcels along Ocean 

Boulevard (26% installed since 2000)



PUBLIC OUTREACH



PUBLIC OUTREACH



RESTORATION ACTIONS

2015 - 2017 Parsons Creek Watershed Management Plan 

Implementation, Phase II

Septic system pump-out regulation

Some funding for septic evaluation and replacement in 

“hotspot” areas

Public outreach to promote septic system care and 

maintenance

Installation of 2 - 4 BMPs in “hotspot” areas

Expanded monitoring to track sources throughout watershed 

GOAL Restore water quality in Parsons Creek by reducing stormwater runoff 

from impervious cover and bacterial input from malfunctioning septic 

systems.



NEXT STEPS

Horsley Witten Group Horsley Witten Group

Address groundwater sources of fecal 

contamination
● update septic system database on regular basis

● conduct septic system surveys in priority neighborhoods 

(near hotspot sites or where history unavailable)

● pass and enforce septic system health regulation (pump-outs 

every 3 years)

● evaluate individual properties for septic system functioning 

near hotspots

● consider feasibility study of engineered solutions for septic 

systems in watershed

● consider groundwater study of homes near beach seeps near 

the outlet to determine septic system functioning



NEXT STEPS

Horsley Witten Group Horsley Witten Group

Address surface runoff sources of fecal 

contamination
● continue to locate candidate sites for BMP implementation to 

address stormwater runoff

● continue to secure funding that implements these candidate 

BMP sites

● continue to track and monitor existing BMP condition and fix 

or improve sites as necessary

● add canine waste disposal stations near walking trails



NEXT STEPS

Horsley Witten Group Horsley Witten Group

Enhance public outreach program
● continue to distribute educational materials and reports to the 

public via the Town’s website

● educate homeowners on proper disposal of pet waste and 

maintenance of septic systems

● appoint a Parsons Creek Committee (~ 5 members)

Continue/expand monitoring program
● continue water quality sampling under varying weather 

conditions to track changes in FIB over time

● expand number of regular monitoring sites to better bracket 

source areas of fecal contamination

● expand duration of sampling to include seasonal analysis

● conduct sampling using other methods (MSC)(MST)



CHALLENGES

● Regulation of septic system maintenance; evaluation 

of older systems

● Consistent indicators for fecal pathogens

● Landowner support/awareness



WRAP-UP

1. Problem is clear: fecal contamination in 

Parsons Creek is impacting beaches and 

public health

2. Problem being addressed by decade-long, 

stepwise process with clear goal in mind

3. Problem is difficult to tackle due to 

uncertainty in fecal indicators



THANK YOU / Q&A


