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DEFINITIONS 

Clean Water  Act  (CWA) is a federal law administered by the United States Environmental Protection 

Agency (EPA) that requires states to establish water quality standards and conduct assessments to ensure 

that surface waters are clean enough to support human and ecological needs. 

319 Grant  refers to Section 319(h) of the CWA. The United States Environmental Protection Agency (US 

EPA) provides grant funding that is administered by New Hampshire Department of Environmental 

Services (NHDES) in partnership with US EPA for nonpoint source (NPS) pollution control planning and 

implementation projects.  

Dissolved  oxygen  (DO) is a measure of the amount of oxygen dissolved in water. Low oxygen can 

degrade marine habitats by stressing aquatic organisms or killing them in extreme cases. 

Impervious cover  refers to any surface that will not allow water to soak into the ground. Examples 

include paved roads, driveways, parking lots, and roofs. 

Low impact development is an alternative approach to conventional site planning, design, and 

development that reduces the impacts of stormwater by working with natural hydrology and minimizing 

land disturbance by treating stormwater close to the source, and preserving natural drainage systems 

and open space, among other techniques. 

Nonpoint source (NPS) pollution  comes from diffuse sources throughout a watershed, such as 

stormwater runoff, seepage from septic systems, and gravel road erosion. One of the major constituents 

of NPS pollution is sediment, which contains a mixture of nutrients (like nitrogen and phosphorus ) and 

inorganic and organic material that stimulate plant and algae growth.  

Non -structural B est Management Practices (B MPs), which do not require extensive engineering or 

construction efforts, can help reduce stormwater runoff and associated pollutants through operational 

actions, such as land use planning strategies, municipal maintenance practices, and targeted education 

and training. 

Structural B est Management Practices (B MPs), or engineered BMPs, are often at the forefront of most 

watershed restoration projects and help reduce stormwater runoff and associated pollutants. 

Total Maximum Daily Load (TMDL)  is the maximum amount of a pollutant a  waterbody can receive 

while still meeting water quality standards and serves as a tool for restoring water quality. Each TMDL is 

specific to the waterbody, taking into account both point and nonpoint sources to determine the 

necessary pollutant reductions and implementation strategies.  
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EXECUTIVE 

SUMMARY 
Parsons Creek, the problem, and how it can be 

solved, together, as a community. 

The Parsons Creek watershed spans 2.28 square miles entirely within Rye, New Hampshire, and includes 

freshwater streams, tidal estuaries, and salt marshes that drain into the Atlantic Ocean at Concord Point. 

This ecologically rich area supports a wide range of wildlife and habitats, from forests and wetlands to 

dunes and beaches, and provides critical services such as flood mitigation, water filtration, and shoreline 

stabilization. Roughly 12% of the watershed is salt marsh, and 26% is conserved land. With its scenic 

views, rich biodiversity, and proximity to public beaches, the Parsons Creek watershed is both a vital 

natural resource and a cornerstone of the local economy, attracting thousands of visitors to the coastal 

areas at its outlet, particularly Wallis Road Extension and Wallis Sands State Park. 

THE PROBLEM 

Despite its ecological and recreational importance, Parsons Creek faces several water quality challenges. 

The creek has had very high bacteria levels for many years, indicating that it is unsafe for swimming and 

even minimal-contact water recreation such as boating. Both main branches of the creek are formally 

listed as impaired by the State of New Hampshire for low dissolved oxygen and Enterococcus (a bacterial 

indicator). The creek is under fish consumption advisories for mercury, PCBs, and dioxins, though some of 

those pollutants are from regional sources outside of Rye or from historical sources that have ceased. 

Due to bacteria and other pollutants  all shellfish areas are closed. Finally, there have been an increasing 

number of beach advisories in recent years due to high bacteria levels just outside the watershed where 

Parsons Creek drains to the beaches. 

Years of water quality monitoring  and pollution source investigations  in the creek show that bacteria 

originate from diffuse sources throughout the watershed, rather than from a few specific point sources. 

Human sources of pollution have been confirmed by genetic analysis and other testing. Overall, the mix 

of bacteria and nutrients sources likely includes septic systems, pet waste, polluted runoff,  and wildlife.  

© NH State Parks 
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THE GOAL 

The Parsons Creek Watershed-Based Plan (WBP) aims to restore water 

quality to meet state standards for aquatic life integrity , primary 

contact recreation, and secondary contact recreation, and reduce the 

risk of harmful bacteria pollution  through the following objectives:  

Water quality goal #1: Attain an Enterococci geomean of 35 

cts/100mL (primary contact recreation criteria) at the outlet of 

Parsons Creek and 175 cts/100mL (secondary contact recreation 

criteria) at all other watershed sites where water recreation is 

less common.  

Water quality goal #2:  Attain an average dissolved oxygen 

level of 5 mg/L for freshwater and marine portions of the creek , 

to work toward lifting the a quatic life integrity impairment  from 

Parsons Creek. 

THE SOLUTION 

To achieve these goals, this plan recommends septic system practice 

improvements, structural Best Management Practices (BMPs; e.g., 

erosion control, stormwater fixes), ordinance updates, town programs, 

and targeted education and outreach, along with l ong-term 

monitoring . Implementation, led by the Rye Select Board and partners, 

is expected to cost $890kð$2.99M over 10+ years. Ongoing volunteer 

involvement and adaptive management will be essential for success. 

THE KEY TO SUCCESS 

Success depends on the dedication of volunteers and a strong, diverse 

stakeholder group that meets regularly to coordinate resources, track 

progress, and adjust actions as needed. Reducing bacteria loading is 

challenging due to widespread sources and will require a collaborative, 

adaptive, and data-based approach across the watershed community 

and good governance at every level. 

While the plan outlines ideal strategies, some may be difficult to 

implement given aging infrastructure, limited access to key areas, and 

constrained funding and staffing. Private landowners play a critical role 

in protecting the health of Parsons Creek, but engaging this group can 

be a challenge. Ryeõs continuing outreach and public participation is 

Parsons Creekõs best hope for water quality improvement.   

© FBE 

© FBE 



PARSONS CREEK WATERSHED-BASED PLAN 

FB Environmental         1 

 

Figure 1. Parsons Creek watershed basemap.
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1 INTRODUCTION 
1.1 WATERBODY DESCRIPTION 

 Watershed Overview & Hydrology  

The Parsons Creek watershed spans 2.28 square miles entirely within the Town of Rye, New Hampshire. 

While the watershed boundary lines are in need of updating, they currently extend from Washington 

Road in the south to north of Parsons Road, bordered by Wallis Road to the west and the Atlantic Ocean 

to the east (Figure 1). The creek consists of two primary branches (both freshwater in the upper 

watershed) that transition into tidal estuarine channels downstream. These branches converge and 

discharge into the Atlantic Ocean at Concord Point, at the southern end of Wallis Road Extension. The 

north branch originates north of Marsh Road Pond and flows through W allis Marsh before meeting the 

west branch at Wallis Road. The west branch begins near the intersection of Wallis and Washington 

Roads, passing under Long John Road and Bracket Road before merging with the north branch. Roughly 

12% of the watershed (177 acres) is salt marsh, including 12 acres of open water that comprise the creek 

itself. 

Topography, Weather , & Soils  

The watershedõs topography ranges from sea level at the estuary to 60 feet above sea level near the 

intersection of Washington Road and Long John Road. In general, the landscape slopes downward from 

the northeast toward the tidal marshes and ocean. The weather is typical of the northeastern U.S. coastal 

region, featuring warm summers and falls, cold winters with frequent thaws, and variable spring weather. 

Winter temperatures are the most variable seasonally. Precipitation from 1980 to 2023 ranged from 33 t o 

77 inches annually, most frequently measuring between 40 and 45 inches. 

Parsons Creek provides scenic views and wildlife habitats essential to the estuarine and marine 

ecosystems within the area. This area supports exceptionally high biodiversity owing to a combination of 

diverse habitats, tidal wetlands, and shallow soils. Large public beaches and rocky coastal areas at the 

outlet of Parsons Creek serve as a destination for thousands of seasonal visitors to Rye engaging in 

activities such as swimming, bird watching, fishing, tide pooling, and surfing. The beaches and coastal 

area support a vigorous and increasingly year-round economic base for the area. Soils in the watershed 

are predominantly well-drained to excessively drained, consisting of sandy loam and muck. The bedrock 

underlying Rye is metamorphic, primarily schist, gneiss, and quartzite, with the majority classified as the 

Rye Complex (FBE, 2021). 
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Land Cover & Ecological Value    

The watershed includes a diverse mix of habitats, including oak-pine and hemlock-

hardwood-pine forests, salt marshes, temperate swamps, wetlands, grasslands, peatlands, 

sand dunes, and developed land that support a wide range of wildlife  (FBE, 2021). The 

estuary and coastline are home to migratory and shorebirds such as snowy egrets, great 

blue herons, salt marsh sparrows, and sandpipers. Mudflats and marshes host mollusks, 

arthropods, reptiles, and amphibians, while forests are home to deer, black bears, bobcats, 

and other mammals. Wetlands and marshes offer vital ecosystem services, like flood 

control , pollutant filtration, shoreline stabilization, and erosion control. 

Human Use & Coastal Access  

Parsons Creek and its surrounding coastal environment are a major draw for both 

residents and visitors. The public beaches at the creekõs outlet, Wallis Sands State Park 

Beach and Wallis Road Extension, attract thousands of seasonal tourists who enjoy 

swimming, birdwatching, fishing, tide pooling, and surfing. These beaches and rocky 

coastal areas support a vibrant and increasingly year-round local economy. Note: Wallis 

Road Extension is also known as Wallis Beach or Pirateõs Cove, depending on the source. 

All these names refer to the same beach, located at the outlet of Parsons Creek. 

Water Quality Concerns  

Despite its ecological and recreational value, Parsons Creek faces significant water quality 

issues. According to the NHDES Beach Program, the geometric mean of Enterococci 

bacteria at Wallis Sands Beach and Wallis Road Extension remain below the state standard, 

but the trend is worsening  (Section 2.1.4.2). In the past five years, there have been six 

beach advisories issued for elevated bacteria levels at Wallis Sands Beach (NHDES, 

2024a). Parsons Creek is also subject to a shellfish and fish consumption advisory due to 

elevated concentrations of mercury, polychlorinated biphenyls, and dioxins (NHDES, 

2024b). Elevated bacteria levels have led to its classification as prohibited or restricted for 

shellfishing under NHDES methodology (NHDES, 2024c) and coastal shellfishing 

downstream is currently closed for all species, according to the New Hampshire Coastal 

Atlas. Additionally, the 2024 NHDES 303(d) list designates both the main stem of Parsons 

Creek and Parsons Creek East as impaired for aquatic life integrity due to low dissolved 

oxygen levels. Parsons Creek has also been listed as impaired for Enterococcus since the 

2012 cycle and is included in the 58 NH Bacteria Impaired Waters TMDL (NHDES, 

2024d).  As a designated Municipal Separate Storm Sewer System (MS4) community, the 

Town of Rye is required to implement stormwater management practices that reduce 

pollutant runoff to surface waters like Parsons Creek, highlighting the importance of 

addressing these impairments through both regulatory compliance and local action . 

https://www4.des.state.nh.us/CoastalAtlas/Atlas.html
https://www4.des.state.nh.us/CoastalAtlas/Atlas.html
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1.2 WATERSHED PROTECTION GROUPS  

The following key organizations work within the Parsons Creek watershed and are dedicated to 

preserving and enhancing the health and sustainability of the watershed ecosystem for all residents, 

visitors, and wildlife. Click on each organizationõs logo to learn more about their roles, initiatives, and 

collaborative efforts.  

Coastal Conservation Association of NH  is a volunteer-based organization focused 

on the conservation and sustainable management of New Hampshireõs marine and 

coastal ecosystems. Various projects have involved habitat restoration, fisheries 

management, and estuarine ecosystem monitoring. https://ccanh.org/  

New Hampshire Department of Environmental Services (NHDES) works 

to protect and restore the environment in New Hampshire to ensure public 

health through management of natural resources. NHDES includes three 

main divisions: Air Resources, Waste Management, and Water. The Water 

division works with communitie s like Rye to classify and improve the quality 

of surface waters throughout New Hampshire.  https://www.des.nh.gov/  

Piscataqua Region Estuaries Partnership (PREP) is a UNH entity 

and a collaboration between 200 different partners to protect and 

restore the Great Bay and Hampton-Seabrook estuaries. When it 

began in 1995, PREP (formerly the New Hampshire Estuaries 

Partnership) developed a Comprehensive Conservation and 

Management Plan. This document identifies 98 Action Items that PREP continues to address directly or in 

collaboration with other organizations through Action Plans for water resources, living resources and 

habitat restoration, land use and habitat protection, and watershed stewardship.  https://prepestuaries.org/  

Rockingham County Soil & Water Conservation District  is an organization in 

Rockingham County that works to òconserve and sustain the natural environment 

for present and future generations.ó They work with landowners to find local 

solutions to supporting natural resources, through avenues of conservation land 

management, agriculture, septic/lot reviews, and ecological 

services.  https://www.rockinghamccd.org/  

Rockingham Planning Commission  serves as an advisory role for local 

governments and consists of 27 communities within Rockingham County. 

It is only one of nine regional planning commissions in New Hampshire, 

specializing in planning, orderly growth, land use, transportation access, 

and environmental protection.   http://www.therpc.org/  

https://ccanh.org/
https://www.des.nh.gov/
https://prepestuaries.org/
https://www.rockinghamccd.org/
http://www.therpc.org/
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Seacoast Stormwater Coalition  (SSC) is one of two established stormwater coalitions for the state of 

NH. The SCC serves MS4 communities within the seacoast region of the state. The coalition consists of 

representatives from stormwater regulated municipalities  in the coastal watershed, including Rye, NHDES, 

NH Department of Transportation, and the University of New Hampshire. The SCC meets regularly to 

share information and provide mutual support in fulfilling the requirements of the United States 

Environmental Protection Agency (US EPA) NH Small MS4 General Permit. https://www.nhms4.des.nh.gov/ 

Southeast Land Trust  is a regional land trust that works in òsaving, 

sharing, and stewarding the lands you love.ó They have served all of 

Rockingham and Strafford counties since 1980, conserving nature 

preserves, hiking trails, farmland, and scenic vistas. https://seltnh.org/  

University of New Hampshire (UNH) is a local university through which several extensions 

and partners have worked collaboratively with FB Environmental for bacteria source 

tracking in Parsons Creek.  https://www.unh.edu/  

1.3 PURPOSE & SCOPE  

The purpose and overarching goal of the updated Parsons Creek Watershed -Based Plan (WBP) is 

to guide implementation efforts over the next 10 years (2025 -2035) to restore the water quality of 

Parsons Creek such that it meets state water quality standards.   

As part of the planõs development, a water quality analysis was conducted to better identify pollutant 

sources and other factors contributing to water quality impairment (Sections 2 and 3). The results 

informed the water quality goal and objectives (Section 2.2), guided the selection of recommended 

management strategies (Section 4), and supported the estimation of pollutant load reductions and 

associated costs required to address bacteria and dissolved oxygen impairments in accordance with New 

Hampshire state water quality criteria (Sections 5 and 6). The recommended strategies include a 

combination of structural and non -structural Best Management Practices (BMPs) and an adaptive 

management approach that allows for periodic updates to the plan (Section 6). An Action Plan (Section 5) 

was developed outlining timeframes, responsible parties, and cost estimates. 

To ensure effective implementation, the formation of a watershed stakeholder group , the Parsons Creek 

Committee (PCC), is strongly recommended. The PCC should be supported by a broad network of 

stakeholders, including municipal representatives (e.g., select boards, planning boards, conservation 

commissions), state and federal agencies, nonprofits, land trusts, schools, community groups, local 

businesses, and landowners. 

1.4 COMMUNITY INVOLVEMENT & PLANNING  

This plan update was developed between September 2024 and June 2025 through active collaboration 

with representatives from the Town of Rye, with support from FB Environmental (FBE). A Technical 

Advisory Committee (TAC) comprised of residents, conservation and water quality organizations, and 

NHDES provided guidance and oversight. A public forum was also held to gather community  feedback.  

https://www.nhms4.des.nh.gov/
https://seltnh.org/
https://www.unh.edu/
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1.4.1 Plan Development Meetings  

Five meetings were held during the plan development. 

September 4, 2024 . FBE and the Town of Rye meet for the kickoff meeting.  

October 23 , 2024. FBE facilitated the first Technical Advisory Committee (TAC) meeting for the project, 

which focused on introducing committee members , outlining the project timelin e, and discussing the 

status of items in the 2011 Action Plan.  

April 8, 202 5. FBE presented at a community  forum held in the Rye Public Library to gather feedback on 

the proposed Action Plan items (see 1.4.2 for more information).   

April  15, 2025. FBE facilitated the second TAC meeting which focused on finalizing Action Items based 

on feedback from the community forum and the TAC.  

June 9, 2025. FBE facilitated the third TAC meeting which focused on finalizing edits to the draft WBP 

document. 

1.4.2 Targeted Stakeholder Engagement  

On April 8, 2025, a public forum was held at the Town of Rye Public Library to present the updated WBP 

for Parsons Creek. The meeting, facilitated by the Townõs Select BoardñChairman Bob McGrath, Vice 

Chairman Rob Wright, and Selectman Michael Coutuñwas attended in person by 42 community 

members, and also livestreamed with a recording made available online. 

FBE provided an overview of the watershed planning process, current water quality trends in Parsons 

Creek, and proposed updates to the Action Plan. The 30ð45-minute presentation was followed by  a 

group discussion, facilitated by the Select Board, followed by smaller breakout -style conversations. 

Attendees circulated among posters displaying proposed action items, where they could write comments 

and discuss ideas directly with FBE staff. Public feedback focused on key topics such as the septic system 

pump-out ordinance, the feasibility of extending sewer lines in Rye, the importance of leach field 

inspections, the need to update the watershed boundary, and prioritization of actionable next  steps. 

Afterwards, attendees could move around to posters on the walls to  give targeted input on action items 

related to: (1) septic systems and monitoring, (2) BMPs and land conservation, and (3) education and 

outreach.  

The forum helped assess town priorities, foster a shared understanding of community goals, and refine 

the updated Action Plan. It became clear that septic systems are a central concern, and the town is 

seeking a streamlined, prioritized list of action items with ta ngible next steps. Input from the forum 

directly informed revisions to the WBP.  

1.5 INCORPORTATING US EPAõS NINE ELEMENTS 

The US EPA outlines nine key elements (a-i) that must be included in a  WBP intended to restore impaired 

waters or protect those threatened by nonpoint source (NPS) pollution (EPA, 2013). Because this WBP 

Update project is fully funded by the Town of Rye, it is not required to meet the U.S. EPAõs nine-element 

criteria typically mandated for federally funded watershed plans. However, the Parsons Creek WBP 

https://townhallstreams.com/stream.php?location_id=66&id=66523
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follows these guidelines as it is a proven framework for identifying, quantifying, and providing cost -

effective recommendations for remediating sources of pollution to the watershed. Additionally, 

adherence to the nine-element framework makes the watershed eligible for federal funding 

opportunities, including Clean Water Act Section 319 Grants (Section 1.5). 

 The nine elements are as follows.  

i. IDENTIFY CAUSES AND SOURCES OF POLLUTION 

Sections 2 and 2.3.3.2 highlight pollution sources and stressors to Parsons Creek and describe the 

results of assessments conducted in the watershed. These sources of pollutants must be controlled 

to achieve the water quality targets outlined in this plan.  

ii.  ESTIMATE POLLUTANT LOADING INTO THE WATERSHED AND THE EXPECTED LOAD REDUCTIONS  

Sections 2, 2.3.3.2, and 5 quantify the magnitude of water quality impairment in Parsons Creek and 

pollutant load reductions that would be achieved through various management strategies.  

iii.  DESCRIPTION OF MANAGEMENT MEASURES 

Sections 4 and 5 identify ways to improve water quality conditions and in -stream habitat to achieve 

the appropriate water quality targets. The Action Plan focuses on several major topic areas that 

address nonpoint source pollution. Management options in the Action Plan fo cus on non-structural 

and structural BMPs integral to implementation.  

iv.  ESTIMATE OF TECHNICAL AND FINANCIAL ASSISTANCE AND RELEVANT AUTHORITIES 

Sections 5 and 5.1.2 include descriptions of the associated costs, sources of funding, and primary 

authorities responsible for implementation. Sources of funding need to be diverse and should 

include local, state, and federal granting agencies, local groups, private donations, and landowner 

contributions for implementation of the Action Plan.  

v. EDUCATION & OUTREACH 

Section 4.3 describes how the educational component of the plan is already being and will be 

implemented to enhance public understanding of the project.  

vi.  PROJECT SCHEDULE DEVELOPMENT 

Each item in the Action Plan (Section 5) has a set schedule that defines when the action should 

begin and end or run through (if an ongoing activity). The schedule should be reviewed and 

adjusted if needed on an annual basis (see Section 4.4 on Adaptive Management). 

vii.  DESCRIPTION OF INTERIM MEASURABLE MILESTONES 

Section 5.1.2 outlines key indicators and milestones for tracking the success of implementation, 

with progress to be monitored annually.  
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viii.  IDENTIFY INDICATORS TO MEASURE PROGRESS 

Sections 2 and 5.1.2 provide indicators for determining whether water quality targets are being 

achieved over time and if substantial progress is being made towards achieving the water quality 

goal. If progress is not satisfactory, criteria outlined in these sections can guide the decision on 

whether revisions to the plan are necessary. 

ix.  MONITORING COMPONENT 

Section 6.4 describes the long-term water quality monitoring strategy for Parsons Creek, the results 

of which can be used to evaluate the effectiveness of implementation efforts over time as measured 

against the criteria in item viii above. The success of this plan cannot be evaluated without ongoing 

monitoring and careful tracking of water quality improvements following implementation actions.  

1.6 2011 ACTION PLAN STATUS 

Since the development of the 2011 Parsons Creek WBP, the Town of Rye has worked to implement 

Action Plan items listed in Section 6 of the original document. A review of this work was completed as a 

first step to updating this plan.  

Septic system-related items were the most numerous, with nine completed, three in progress, and 

fourteen incomplete. Four stormwater-related items were completed, while thirteen remained 

incomplete. All six agriculture-related items and three wildlife -related items were incomplete. Three pet 

waste items were completed, with two incomplete.  

 

Figure 2. Summary of status of Action Items from the 2011 Parsons Creek WBP. 

Below is an overview of item status in each category. Note that not every individual item was listed. For a 

more detailed overview, see Appendix B.  

Complete Partially completed or no longer effective Incomplete       KEY:   

https://www.town.rye.nh.us/parsons-creek-watershed-environment/files/k-parsons-creek-watershed-based-plan-may-2011
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   Septic Systems  

 Two septic system workshops held (2013 & 2014). 

 Outreach materials for septic systems created through Clean Water Act 319 grants and Phase 

I Clean Water State Revolving Fund (CWSRF) project and posted to the town website. 

 The Parsons Creek webpage was created and includes information on septic system 

maintenance, water quality, and town ordinances.  

 Septic system designs were reviewed to identify location and maintenance history of systems 

in hotspot areas. Septic surveys were administered to support this effort. 

 A pump-out health regulation  has been developed, enforced, and tracked by the town  

through the septic system database. 

 Remove portable toilets from the streamside. 

 Individual Sewage Disposal Systems Report developed to identify options for more stringent 

septic system setbacks; however, variances granted by the Zoning Board of Appeals may limit 

the effectiveness of these protections. 

 One of the three recommended septic socials was held (2016). 

 Canine detection, bacteria sampling, PhyloChip, Mito chondrial DNA (mtDNA), and nutrient  

sampling have been completed so far to aid in identifying septic system hotspots . Monitoring 

efforts are ongoing. 

 Only two individual septic system evaluations completed. 

 Free inspections and cost-sharing for system replacements was offered with no takers (2016). 

 
The possibility of community septic systems in at-risk areas was explored but there was no 

local support. Lack of space for larger community systems was cited as one concern. 

 Some conversations with Portsmouth were held to explore installation of public sewers, but 

no more work done to explore this since. 

 Encourage town residents to òregisteró or record their septic system with the town ð partially 

accomplished through pump -out regulation and septic system database. 

 Conduct site visits to identify the location, age, and maintenance history of systems which are 

unaccounted for in the permit database. 

 Expand the scope of septic system tests and inspections to include systems in areas with 

confirmed high bacteria counts . 

 
Coordinate with the NHDES Subsurface Bureau to develop protocols for replacing/repairing 

septic systems. 

 Follow-up with any septic system records identified as incomplete . 

 Ensure permanent restroom facilities at the beach are properly functioning. 

https://www.town.rye.nh.us/parsons-creek-watershed-environment/files/s-2015-parsons-creek-water-quality-report
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Stormwater  

 Workshop to discuss stormwater BMPs with residents held (2014). 

 Educational materials on BMPs created and available on the Parsons Creek webpage. 

 Continue research on storm drain-surface water connectivity - accomplished through MS4 

requirements. 

 BMPs (vegetated buffers, swales, etc.) installed on Wallis Road, Marsh Road, and Parsons Road, 

but not maintained and are in poor shape or do not exist anymore. 

 Install vegetated buffers between developed areas and wetlands. 

 Conduct a thorough review of existing BMPs and their ability to treat bacterial contamination . 

 Install constructed wetlands and bioretention ponds along roads near at -risk streams and 

wetlands. 

 Employ structural BMPs to reduce impacts from storm water pipes to surface waters. 

 Continue òstorm drain markingó programs. 

 Install a vegetated buffer between the Wallis Sands State Park and nearby surface waters. 

 Install BMPs to reduce/filter runoff at Wallis Sands State Park. 

Pet Waste 

 Various pet waste info brochures have been created and are available in town offices. 

 Pet waste disposal stations have been installed along the beach access points along with 

signage encouraging responsible waste disposal. 

 Reduce pet waste along roads using ordinances ($1,000 fine implemented). 

 BMPs (vegetated buffers, swales, etc.) installed on Wallis Road, Marsh Road, and Parsons Road, 

but not maintained and are in poor shape or do not exist anymore. 

Agriculture  

 Limit animal access to wetlands and surface waters ð none believed to be present. 

 
Compile a complete list of properties with farm animals in hot -spot areas. 

 
Develop education and outreach programs for farmers. 

 
Limit the amount of manure that reaches wetlands and surface water. 

 
Encourage infiltration of agricultural runoff into soil . 
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2 ASSESSMENT OF WATER 

QUALITY 
This section provides an overview of the past, current, and predicted future water quality based on 

monitoring  and assessment which identified pollutants of concern  and long-term trends. The water 

quality goal and objectives for Parsons Creek are based on this assessment. Water quality monitoring is a 

necessary tool to assess the effectiveness of implementation effort s and understand if we are reaching 

the water quality standards set by NHDES. 

2.1 WATER QUALITY SUMMARY 

Water quality standards and data can be complex. Here are the key points to know about Parsons Creek: 

 Parsons Creek is a Class B waterbody .  

Class A waters are the highest quality and are protected for uses like drinking water (with 

treatment). Class B waters are still considered good quality and are the most common, intended 

to be suitable for swimming, fishing, and supporting aquatic life . 

 Parsons Creek is impaired for bacteria.  

Bacteria monitoring since 2001 shows high levels which consistently fail to meet state criteria. 

High bacteria levels indicate a risk of illness from water recreation or contact. Enterococci, the 

standard for sampling in marine waters, is used in Parsons Creek. 

 Parsons Creek is impaired dissolved oxygen.  

89% of all dissolved oxygen readings in the creek fail to meet state standards, causing the creek 

to be impaired for aquatic life integrity . Low dissolved oxygen levels can stress and reduce habitat 

for sensitive aquatic organisms, including fish, negatively affecting the estuarine ecosystem.  

 

Outlet of Parsons Creek.  

© Harrison Flagg, One If By Land Productions 
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2.2 WATER QUALITY STANDARDS 

2.2.1 Designated Uses & Water Quality Criteria  

Every other year, NHDES produces an Integrated Report (IR) that 

summarizes water quality data from surface waters across the state 

ð this is required of the state under the Clean Water Act (CWA). 

This report lists impaired waterbodies that fail to attain  one or 

more of their designated uses, and which impaired waters require 

a Total Maximum Daily Load (TMDL).  

For surface waters in New Hampshire, the six designated uses are 

as follows, and those applicable to Parsons Creek are bolded : 

1. Aquatic life integrity  (i.e. support and maintenance of 

community of organisms having species composition, 

diversity, and functional organization ) 

2. Primary contact recreation  (i.e., swimming) 

3. Secondary contact recreation  (i.e., boating, fishing) 

4. Fish consumption 

5. Shellfish consumption 

6. Potential drinking water supply  

In New Hampshire, all surface waters are classified as either Class A or Class B, depending on their 

quality. Class A waters are the highest quality and are protected for uses like drinking water (with 

treatment). Class B waters are still considered good quality and are the most common, intended to be 

suitable for swimming, fishing, and supporting aquatic life . All freshwater and estuarine portions of 

Parsons Creek are Class B. 

Parsons Creek and its tributaries are split into five assessment units. Three are freshwater streams, named 

Parsons Creek East, Unnamed Brook, and Unnamed Brook ð To Marsh Road Pond. The wetland which 

connects Parsons Creek to Unnamed Brook ð To Marsh Road Pond (east of Parsons Road) is a lake 

assessment unit named Marsh Road Pond. Finally, the estuary unit is named Parsons Creek (Figure 3). 

Impairment status for each assessment unit is outlined in Table 1, with beach assessment units in Table 2. 

The beaches receive water from Parsons Creek but are outside the creekõs watershed.  

NHDES defines Impairment Status codes in Table 1 as follows: 

5P ð Impaired ð Needs a TMDL (Pollutant Known) 

The waterbody is impaired, meaning it doesn't meet water quality standards, and we know 

what's causing it . A TMDL is needed but hasnõt been developed yet. 

5M  ð Impaired ð TMDL Not Needed (Pollutant Known) 

The water is impaired with a known pollutant , but a TMDL is not required, usually because 

What is a TMDL? 

A TMDL, or Total Maximum 

Daily Load, is a limit on how 

much pollution a water body 

(like a river, lake, or stream) 

can safely handle each day 

without becoming unhealthy. 

Think of it like a òpollution 

budgetó that sets a 

maximum amount of 

pollutants  ð in this case 

bacteria ð that can be 

released into the water while 

still keeping it safe for uses 

like drinking, swimming, and 

supporting wildlife.  
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another approach (e.g., existing TMDLs, national strategies, or non-TMDL restoration efforts) is in 

place. 

4A-P ð Impaired ð TMDL Completed (Pollutant Known, Point Source) 

The water is impaired, but a TMDL has already been completed  for the known pollutant, often 

involving point source pollution  (e.g., from a pipe or specific discharge location). 

4A-M  ð Impaired ð TMDL Completed (Pollutant Known) 

The water is impaired due to a known pollutant , and a TMDL has already been developed  for 

the pollutant  at the state or regional level. 

Table 1. Assessment units within Parsons Creek and their impairment status. Impairment status is colored 

using NHDES methodology: Red: ònot supporting, severeó; brown: ònot supporting, marginal.ó  

Assessment ID Name Designated Use  
Impairment 

Status 
Parameter  

Parsons Creek 

NHEST600031002-05 Parsons Creek 

Aquatic Life Integrity  5P Dissolved Oxygen 

Fish Consumption 5M  Mercury, PCBS 

Shellfish Consumption 
5M  Dioxin, Mercury, PCBS 

4A-P Fecal Coliform 

Primary/Secondary 

Contact Recreation 
4A-P Enterococcus 

NHRIV600031002-03 Parsons Creek East 

Aquatic Life Integrity  5P Dissolved Oxygen 

Fish Consumption 4A-M Mercury 

Primary Contact 

Recreation 
4A-P Escherichia Coli 

NHRIV600031002-14  
Unnamed Brook to 

Parsons Creek 
Fish Consumption 4A-M Mercury 

NHRIV600031002-02  
Unnamed Brook ð 

To Marsh Road Pond 
Fish Consumption 4A-M Mercury 

NHLAK600031002-02  Marsh Road Pond Fish Consumption 4A-M Mercury 

Beach - Receiving  Waters of Parsons Creek  

NHOCN000000000-

02-04 

Wallis Sands Beach 

at Wallis Road 

Fish Consumption 5M  Mercury, PCBS 

Shellfish Consumption 5M  Dioxin, Mercury, PCBS 

Table 2. Beach fecal bacteria advisories for the two receiving beaches for Parsons Creek.  

Beach Id Beach Name Fecal Bacteria Advisory Past 10 Years  

0000255 Wallis Sands Beach at Wallis Road (Wallis Road Extension) 14 

0000252 Wallis Sands State Park 7 

2.2.2 Waterbody Impairment Status  

Once assessed, waterbodies are assigned to one of five listing categories in the IR that describe their 

water quality status based on available water quality data and restoration plans (if any).  
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The 2024 303(d) List for New Hampshire lists Parsons Creek under category 5, which characterizes a site 

in which there are òwaters impaired or threated for one or more designated used by a pollutant(s) and a 

TMDL report is required.ó There are two assessment units with impairment statuses: Parsons Creek and 

Parsons Creek East (Figure 3). Parsons Creek is listed as Category 5-M (marginal impairment) for fish 

consumption due to mercury and PCBs and for shellfish consumption due to dioxin, mercury, and PCBs. 

Both Parsons Creek and Parsons Creek East are listed as Category 5-P (severe impairment) for aquatic life 

integrity due to dissolved oxygen. While both categories of impairment require a TMDL, NHDES lists the 

TMDL priority for Parsons Creek as low. Although several impairments exist, this plan prioritizes bacteria 

and dissolved oxygen as key focus areas because the other impairments are due to legacy or regional 

causes and with less potential for locally driven restoration. 

For further information, see the NHDES page on Water Quality Assessment and TMDLs which links to the 

2024 IR and the NHDES Surface Water Quality Assessment Viewers for maps. NHDES also provides 

Watershed Report Cards, which summarize waterbody assessment information, such as for the Berrys 

Brook-Rye Harbor watershed which includes all Parsons Creek assessment units.  

 

Figure 3. NHDES assessment units in the Parsons Creek watershed. 

https://www.des.nh.gov/water/rivers-and-lakes/water-quality-assessment/swqa-publications
https://nhdes-surface-water-quality-assessment-site-nhdes.hub.arcgis.com/
https://www4.des.state.nh.us/onestoppub/SWQA/010600031002_2024.pdf
https://www4.des.state.nh.us/onestoppub/SWQA/010600031002_2024.pdf
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2.3 WATER QUALITY DATA COLLECTION 

Water quality data has been collected in Parsons Creek and the surrounding areas since at least 1992. 

Rye has collaborated with NHDES and FBE to monitor  and track pollutants in the Parsons Creek 

watershed. To help paint the picture of impairment in the watershed and determine sources, water 

quality data has been collected for the following parameters:  

 

Enterococci  

A type of bacteria that , when found in large amounts in waterbodies, is a 

sign the waterbody has been contaminated by sewage or animal waste. 

 

Dissolved Oxygen  

A measure of how much oxygen is in the water. Aquatic life depends on 

dissolved oxygen in the water. 

Nutrients  

Nitrogen , phosphorus, and varying forms of the two (e.g., ammonium) can 

be co-indicators of wastewater contamination in waterbodies. In high 

amounts, they can contribute to low dissolved oxygen. 

 

Optical Brighteners  

A method to detect chemicals found in laundry detergents and cleaning 

products. These are a tracer for wastewater contamination coming from 

sources of leaking septic systems. 

 

DNA 

Human, rat, and raccoon fecal DNA have been tested in the watershed 

through two methods: PhyloChip and mtDNA. DNA testing can provide 

more precise bacteria source identification. 

Enterococci and dissolved oxygen data have been collected annually by FBE since 2013 (though no 

monitoring occurred in 2020 due to the COVID-19 pandemic). Nutrients, optical brighteners, DNA, canine 

detection and various other monitoring technologies have been employed  at various times alongside 

regular Enterococci testing, canine tracking of human-source bacteria, and groundwater testing  to assist 

in identifying sources of pollution .  

Throughout these years of monitoring , septic systems have been thought of as a large source of bacteria 

to the creek (though certainly not the only source) . A 2017 septic system report found many of the 

regional soils are too shallow for proper  septic system support , especially given the high-water table in 

the area, and identified high -risk systems (DiFranco & Shanahan, 2017).  
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Additiona lly, NHDES and Surfrider have monitored the beaches at the outlet of the creek ( Wallis Road 

Extension and Wallis Sands Beach) which are directly impacted by the water quality in Parsons Creek. All 

monitoring efforts  that have occurred since the 2011 WBP are described below. 

2.3.1 Dissolved Oxygen  

Dissolved oxygen (DO) has been measured at various sites in the Parsons Creek watershed by FBE since 

2013. Many coastal and tidal rivers suffer from depleted DO throughout the summer months due to 

higher temperatures (warmer waters can hold less oxygen) and lower flows, creating an oxygen depleted 

environment. Human disturbances in the watershed (especially nutrient pollution causing eutrophication)  

are the primary cause of low oxygen. DO concentration levels below 5 mg/L in both freshwater and 

estuarine waters can stress and reduce habitat for sensitive aquatic organisms, including fish. It is 

important to keep tracking the extent and duration of low oxygen to watch for worsening trends due to 

additional human disturbance in the watershed. According to the Consolidated Assessment and Listing 

Methodology  (CALM) used by NHDES to determine water quality impairments for surface water, Class B 

tidal waters must meet an instantaneous DO concentration of at least 5 mg/L. (NHDES, 2024c).  

High temperature plus low water flow equals low dissolved oxygen. 

Parsons Creek and its tributaries frequently suffer from low levels of dissolved oxygen, with about 61% of 

measurements showing a failure to  meet New Hampshire water quality criteria for oxygen. These low 

dissolved oxygen levels are the reason for the aquatic life integrity impairment of Parsons Creek and 

Parsons Creek East (Figure 3). Table 3 shows dissolved oxygen concentration data in the Parsons Creek 

watershed for sites with at least five data points. Figure 4 spatially displays dissolved oxygen 

concentration monitoring sites and their frequency of meeting standards from 2013-2024. No significant 

trends were found at any of the sites across the years. While most management practices identified in 

this plan aim to reduce bacteria, they should indirectly improve dissolved oxygen levels by limiting 

organic matter and nutrient s that fuel microbial activity and oxygen consumptio n. A goal for Parsons 

Creek has been developed to work toward attaining dissolved oxygen water quality standards. See 

Section 2.4 for details.  
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Table 3. Dissolved oxygen values compared to  state criteria for all Parsons Creek sites. The state criterion for 

Class B free-flowing rivers and tidal waters sites is >5 mg/L . 

S
T

E
M

 

Site Name  Years Sampled 

DO (mg/L )  

No. Data 

Points 

No. Data Points 

Meeting State Criteria 

% Data Points 

Meeting Standard 

FAILURE 

RATE 

N
o

rt
h

 S
te

m
 

  BCH 08 T 2015, 2017 11 8 73% 27% 

  PC07 T 2017-2019, 2021-2024 47 33 70% 30% 

  PC08 T 2017-2019, 2021-2024 47 8 17% 83% 

  BCH 11 T 2013-2019, 2021-2024 63 1 2% 98% 

  BCH 13 T 2013-2015 16 3 19% 81% 

  BCH 26 T 2013-2015, 2017 17 4 24% 76% 

  BCH 26A T 2013-2015 17 11 65% 35% 

  PC-OUT T 2013-2019, 2021-2024 64 43 67% 33% 

W
e

s
t 

S
te

m
   ACPS005-U35 F  2017, 2021-2024 31 0 0% 100% 

  GEREMIA F 2013, 2014 9 4 44% 56% 

  ACPS005-U15 T 2013-2017 21 18 86% 14% 

T Tidal site       F Freshwater site 

 

Figure 4. Dissolved oxygen in Parsons Creek 2013-2024.
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2.3.2 Bacteria  

Certain types of bacteria, such as E. coli, Enterococci, and fecal coliform, are commonly used as indicators 

of fecal contamination in water. These bacteria don't usually cause disease themselves, but their presence 

suggests that other harmful germs (like viruses or disease-causing bacteria) from human or animal waste 

might be in the water. Testing directly for every possible pathogen would be too expensive and time -

consuming, so these indicator organisms are used as a practical alternative. 

High levels of these bacteria in rivers, lakes, or coastal waters usually point to fecal pollution and an 

increased risk of illness for people who swim, fish, or come into contact with the water. These indicators 

are widely used to assess water quality for many purposes, including shellfish harvesting, drinking water 

safety, wastewater discharge, and recreational activities. 

However, while indicator bacteria have been used for decades, they arenõt perfect. They donõt tell us 

where the contamination is coming from , only that itõs likely present. And because fecal pollution can 

come from many places (e.g., leaky septic systems, pet waste, livestock, or wildlife) itõs often hard to 

pinpoint and fix the source. This makes managing and cleaning up pathogen-impaired waters particularly 

challenging. 

Here are four key reasons why fecal contamination is so difficult to address: 

1. Many sources  ð Fecal bacteria can come from people, pets, livestock, or wildlife, making it hard to 

find the exact source. 

2. Fluctuating levels  ð Bacteria levels change quickly, so a single test doesnõt always 

reflect overall water quality. 

3. Imperfect indicators  ð Indicator bacteria suggest possible 

health risks but donõt always match up with actual pathogens. 

4. Evolving tools  ð New DNA-based tests 

are helping identify sources, but they still 

have limitations and require careful use.  

Graphic of various sources of bacteria to Parsons Creek, including waste from dogs, cats (litter), horses, 

and wildlife, as well as from leaching septic systems.  
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Bacteria have been sampled in the Parsons watershed since 2013 across 11 sites by FBE and since 1992 

across six sites by NHDES through v arious methods, including regular annual bacteria sampling, canine 

wastewater tracking, and DNA testing. 

2.3.2.1 FBE Bacteria Sampling 

FBE has monitored  the fecal indicator bacteria Enterococci in Parsons Creek and its tributaries beginning 

in 2011. This provides a continuous dataset from 2011 through 2024, covering the period since the last 

watershed plan was completed (Figure 5). To evaluate year-to-year patterns, geometric means 

(geomeans) were calculated for each year based on samples collected between April and October. These 

annual geomeans are compared to the estuarine state water quality criterion of 35 cell counts 

(cts/100mL) (NHDES, 2024c; EPA, 2022). Note that all bacteria data collected by FBE was measured in 

MPN/100mL, which is a statistical estimate of cell counts (cts/100mL).  Although E. coli has 

historically been the standard indicator  for freshwater, the US EPA states that Enterococci is an 

acceptable indicator of fecal contamination in both fresh and marine waters (EPA, 2012). For this plan and 

associated water quality goals, site PC-OUT will be compared to the primary contact recreation standard 

(35 cts/100mL), and all other sites will be compared to the secondary contact recreation standard (175 

cts/100mL).  

Across FBE sampling sites, Enterococci levels have consistently failed to meet  their applicable criteria. 

Only one out of 11 geomeans (9%) met the state standard for primary contact recreation at PC-OUT 

which occurred in 2011. Four out of 29 geomeans (14%) at other regularly monitored sites (ASPS005-

U35, BCH11, PC07, and PC08) met the state standard for secondary contact recreation. Two sites in 

particular, PC07 and PC08, recorded extremely high annual geomeans above 1,000 MPN/100mL for 

multiple years (Figure 5). These results indicate a diffuse and occasionally severe fecal bacteria 

contamination throughout  the watershed, with no trends of improvement or decline over time. A Mann 

Kendall test was run for sites with at least 10 years of data (PC-OUT and BCH11), and no significant trend 

was detected (p>0.05), so while the trend is not improving, it is also not declining. Despite consistently 

high Enterococci levels, this stream is not currently list ed as impaired by NHDES due to the absence of E. 

coli data.  

 

Note that only the five sites which have been monitored consistently over the past four years have 

associated water quality goals. All other sites are shown to provide context of historical sampling efforts. 

HOTSPOTS: PC07 & PC08 
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Figure 5. Historic bacteria geomean data collected by FBE. Sites are listed in order from upstream to 

downstream for both the north and west stems of Parsons Creek, as notated on the left. Note that goals 

are only set for the five sites that have been regularly monitored for the past four years. All other 

historically monitored sites are shown only for added context . 
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2.3.2.2 NHDES Beach Monitoring  

To keep the public safe, NHDES runs the New Hampshire Public 

Beach Inspection Program, which monitor s bacteria levels at 

public beaches across the state from Memorial Day to Labor Day. 

If bacteria levels go above the stateõs safety limit, NHDES issues a 

swimming advisory, which is shared publicly on the NH Healthy 

Swimmer Mapper.  

Since 1992, NHDES has tested six locations at Wallis Sands Beach, 

which receives water from Parsons Creek, making the beach a 

relevant indicator of the creekõs water quality. Three test sites are 

near the northern end at Wallis Sands State Beach , and three are 

near the southern end on Wallis Beach , also known as Wallis 

Road Extension.  

All three sampling locations at Wallis Beach, in addition to one 

site at Wallis Sands State Beach (BCHSPRYELF) have shown 

statistically significant declines in water quality since testing began 

(Figure 6). The site closest to Parsons Creek (BCHPICRYERT), has 

consistently had the highest bacteria levels each year since 2017.  

Although average bacteria levels have stayed below the official 

state limit, some individual tests have gone over the Beach Action 

Value (BAV) of 104 cts/100mL. This threshold is used to protect 

public healthñwhen itõs exceeded, NHDES issues a swimming 

advisory. Between 2011 and 2024, there were 7 advisories at 

Wallis Sands State Beach and 14 advisories at Wallis Beach. The 

timing and length of these advisories are shown in Figure 7. 

 

Figure 6. NHDES Enterococci geomean trends at six beach sites near Parsons Creek between 1992 and 

2024. 

https://www.arcgis.com/apps/dashboards/8d84a6b03acb4efaab571b222c78447b
https://www.arcgis.com/apps/dashboards/8d84a6b03acb4efaab571b222c78447b
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Figure 7. NHDES beach advisories for Wallis Sands Beach (Wallis Road Extension) and Wallis Sands State 

Park Beach. There were no advisories for Wallis Sands State Park Beach before 2017. The blue vertical 

lines indicate the typical beach sampling season. 

2.3.2.3 Blue Water Task Force Testing 

The Blue Water Task Force (BWTF), a volunteer water quality monitoring program founded by the 

Surfrider Foundation, also monitors Wallis Road Extension (which they call Pirates Cove). Their mission is 

to protect  public health at beaches during the colder months when NHDES does not sample for bacteria 
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but when recreational use of the beach still occurs, particularly by surfers. Between September and May, 

volunteers collect samples twice a month at six beaches along the New Hampshire coast to be analyzed 

by the Jackson Estuarine Lab at the University of New Hampshire for Enterococci. Since 2024, 12 samples 

have been collected at Wallis Road Extension through this program  by a group of volunteers and citizen 

scientists, including members of the Rye Beach Committee. Of these samples, 83% have met Enterococci 

standards set by NHDES. A map of results can be found on the Surfrider website.  

2.3.3 Investigative Sampling  

2.3.3.1 Canine Source Tracking (2013 &  2015) 

Canine source tracking involves using specially trained dogs to sniff out  human wastewater in water 

samples. Canine detection is recognized by US EPA Region 5 as a reliable way to locate human waste 

hotspots in the environment . FBE has partnered with Environmental Canine Services to use this method 

on two separate occasions in the Parsons Creek watershed:  

¶ 2013 ð Targeted bacteria source tracking using canines alongside conventional bacteria sampling 

in the watershed and along Wallis Sands Beach. Samples were collected and transported to a 

neutral scent location for evaluation by two trained canines. The dogs detected human 

wastewater in all seven samples, almost all of which also had high bacteria levels. (FBE, 2013) 

¶ 2015 ð Testing was repeated at the 2013 sites and expanded to 13 additional sites. In this round, 

the dogs detected human waste in 16 of the 20 samples, confirming the widespread presence of 

human wastewater in the watershed, especially in the upper east branch of Parsons Creek. (Figure 

8, Table 4)  

The wide distribution in two separate years of human wastewater in the watershed indicates a diffuse 

bacteria source, such as septic systems.  

Canine testing was also done along Wallis Sands Beach to check for human waste near the shoreline. 

Dogs detected it at 5 beach sites in 2013  and 10 sites in 2015 , especially near the mouth of Parsons 

Creek and the beach access area. Even though bacteria levels were mostly within state standards, these 

detections suggest a low -level human waste issue  at the beach.  

The results for these studies can be found in the 2013 and 2015 water quality reports posted to the 

Parsons Creek Watershed page of the Rye website. 

 

   

  

Canines Logan (left) and Sable (right)  

Logan sniffing at Parsons Creek outlet.  

https://bwtf.surfrider.org/explore/71/8949
https://www.town.rye.nh.us/parsons-creek-watershed-environment/files/u-2013-parsons-creek-water-quality-report
https://www.town.rye.nh.us/parsons-creek-watershed-environment/files/s-2015-parsons-creek-water-quality-report
https://www.town.rye.nh.us/parsons-creek-watershed-environment/files/s-2015-parsons-creek-water-quality-report
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Table 4. Canine detection results from 2013 and 2015. Two responses indicate the results of two different 

dogs. 

 

 

Figure 8. Canine detection sites from 2013 and 2015.
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2.3.3.2 Beach Seeps, 2014-2015 

In 2014 and 2015 FBE tested water from small seeps (areas where groundwater flows onto the beach ) 

north of the Parsons Creek outlet. From April to September, three seeps (RB01, RB-2, and RB-3) near the 

beach access point were sampled weekly at low tide to measure Enterococci bacteria levels. On June 26 

and 27, 2015, 26 additional seeps along Wallis Road Extension and Wallis Sands State Beach were also 

sampled during low tide  (FBE, 2014; FBE, 2015). 

Most of these samples fell below laboratory detection limits and the highest sample was recorded at only 

20 MPN/100mL which is well below the State threshold of 104 cts/100mL (Figure 9, Table 5).  

 

Table 5. Enterococci geomeans for 2014 

and 2015 at three beach seep sampling 

sites. 

Site 

Enterococci Geomean 

(MPN /100mL)  

2014 2015 

RB-1 6.5 7.5 

RB-2 36.3 8.6 

RB-3 16.3 7.2 
 

Figure 9. Beach seep sampling locations. All unlabeled sites were only sampled once and results were 

well within the acceptable threshold. Labeled sites were sampled 34-36 times each for each year, and the 

resulting geomeans are displayed in Table 5.  

2.3.3.3 Storm Sampling (2016) 

In 2016, storm event sampling was conducted in the Parsons Creek watershed to evaluate how rainfall 

influences bacteria levels in the stream. Water samples were collected at 4 to 6 long-term monitoring 

sites before, during, and after two distinct storm events: Event 1 (0.27 inches) and Event 2 (2.23 inches). 

Samples were analyzed for Enterococci, human mtDNA, and nitrate, along with field parameters such as 

temperature, dissolved oxygen, and salinity. Tidal conditions were also considered when interpreting the 

data. 

Due to the unusually dry conditions in 2016, low baseflow levels prior to the storms provided ideal 

conditions to isolate storm -driven changes in water quality. Most exceedances of the NHDES water 

quality criterion for Enterococci (104 cfu/100 mL) occurred during or after rainfall, with the largest 
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increases observed during the higher rainfall event (Figure 10). Statistically significant increases in 

bacteria concentrations were found at all sites during the second storm, while no significant changes 

were observed during the first, smaller event. These findings suggest that larger storm events mobilize 

greater quantities of fecal contamination from the landscape into the stream . Substantial increases in 

bacteria concentrations at upstream sites (PC08 and BCH11) during the second storm suggest potential 

contributions from failing septic systems in nearby residential areas. In contrast, sites BCH08 and 

ACPS005-U15 had minimal FIB response and low nitrate concentrations, indicating contamination may be 

primarily from wildlife sources ; however, the latter site was not sampled during Event 2. 

Nitrate levels generally increased from upstream to downstream. During Event 2, pre-storm nitrate 

concentrations were elevated but significantly diluted during and after the storm, indicating that the 

system is likely nitrogen-source limited, especially in deeper groundwater stores which may only be 

accessed during larger storm events.  

 

Figure 10. Data from Event 2 stormwater sampling in 2016. 

2.3.3.4 HydroAnalysis Septic Report (2017) 

Testing in Parsons Creek has confirmed that human waste is a major source of bacterial pollution . To 

better understand the problem, a 2017 study examined how well septic systems (also called Individual 

Sewage Disposal Systems, or ISDS) function in the watershed and offered ways to improve them 

(DiFranco & Shanahan, 2017). The study analyzed the suitability of local hydraulic conditions for 

supporting existing septic  systems, evaluated current state and local regulations, and identif ied 

alternative systems compatible with the geographic and hydrologic conditions of the watershed.  

The Parsons Creek watershed has low-lying land, sandy soils, and a high water table in many locations, a 

combination that makes septic systems more likely to fail or underperform . These conditions allow 

bacteria and other contaminants to move quickly through the soil and into nearby streams or wetlands  

with little filtration of pathogens . 
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Of the estimated 843 septic systems in the watershed, 838 (99.4%) are located within 100 feet of a 

stream, wetland, or other waterbody, putting them in areas not well -suited for conventional systems.  

Many septic systems are in locations where:  

 

The study recommends updating local building codes to allow for alternative septic technologies that 

work better in challenging conditions. Some examples include holding tanks, mounded systems, aerobic 

treatment units , recirculating media filters, constructed wetlands, trickling filters, disinfection systems, 

and membrane bioreactors. These technologies could reduce pollution and improve water quality in 

Parsons Creek. More details are available in the 2017 Individual Sewage Disposal Systems Report 

(DiFranco & Shanahan, 2017). 

2.3.3.5 Optical Brightener & Ammonia Testing (2017 & 2023) 

Certain chemicals in water, called co-indicators, can be tested to help determine sources of fecal 

contamination. Two helpful co-indicators are: 

Ammonia : Found in raw sewage, but it quickly breaks down. High levels in surface water 

can signal a nearby, recent leak of untreated wastewater. 

Optical brighteners : Chemicals found in laundry detergent. If these show up in water, it's a 

sign that human wastewater might be present. 

Although these indicators alone donõt prove thereõs harmful bacteria, they are useful when combined 

with other  bacteria tracking efforts. 

In 2017, optical brighteners were tested at six sites (BCH08, PC07, PC08, BCH11, PC-OUT, and ACPS005-

U35) from June to October, and no optical brighteners were detected (FBE, 2017). Ammonia was 

monitored at low tide during a storm event in 2017, which delivered 1.93 inches of precipitation. 
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Concentrations increased from 1 to 3 ppm from pre -storm to mid-storm conditions, exceeding the fecal 

contamination guideline (>0.9 ppm; Tillet et al., 2018). While the ammonia detections could reflect 

natural chemical processes in the salt marsh, the levels are high enough to suggest recent human 

wastewater discharges. 

In 2023, five sites were tested for ammonia six times and for optical brighteners twice from June to 

September (FBE, 2023a). The average ammonia levels at all sites remained below the level that would 

indicate wastewater. However, one site (BCH11) had a single sample that exceeded the wastewater 

threshold and three samples which reached 0.5 ppm. Optical brighteners were not detected in any 

sample.  

2.3.3.6 Groundwater Testing (2018) 

 

In 2018, FBE ran a pilot study to see if groundwater was carrying human 

waste into the marsh near two previously identified hotspots (PC07 and 

PC08) (FBE, 2018). Sixteen groundwater samples were collected along the 

marsh fringe bordering homes along Bracket Road, plus 4 surface samples, 

for a total of 20 samples (Table 6, Figure 11).  

The results did not clearly confirm any new sources of human fecal 

contamination. However, two areas showed signs that raise concern and may 

warrant further investigation to rule out leaking septic systems. More 

groundwater testing is needed to better understand if, and how, 

contaminated groundwater may be polluting the surface waters of Parsons 

Creek. 

Table 6. Groundwater testing results from 9/12/2018. Values exceeding the state criteria are displayed in 

bold red text (only available for Enterococci).  
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Figure 11. Groundwater testing site locations used in 2018. 

2.3.3.7 Nutrient Testing (2021 & 2022) 

In both 2021 and 2022, five sites in the Parsons Creek watershed were sampled for nutrients (nitrate-

nitrite and phosphate) six times from May through September, in coordination with regular annual 

bacteria sampling. Testing occurred during both wet and dry weather at low tide, alongside routine 

bacteria monitoring.  

In 2021, only one site (PC07) had an average nitrate-nitrite concentration above the threshold that could 

indicate wastewater contamination (>100 ppb) . Three other sites had single high readings (PC08, 

ACPS005-U35, and PC-OUT).  

In 2022, average nitrate-nitrite and phosphate levels were below the thresholds of possible fecal 

contamination for all sites, but a few individual samples still showed high nitrate -nitrite levels at upper 

watershed sites. 

For both 2021 and 2022, phosphate at all five sites was well below levels that would suggest wastewater 

is impacting creek water quality (>1000 ppb).  


















































































































































































