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Executive Summary 
Critical Value 

Spanning the towns of Hampton, Hampton Falls, and Seabrook in New Hampshire and the Town of 
Salisbury in Massachusetts, the Hampton-Seabrook Estuary is a vast ecological system composed of 
salt marsh, sand dunes, beaches, tidal waters, and brackish streams, all of which ultimately drain to the 
Atlantic Ocean through Hampton Harbor. As one of two estuaries of national significance in New 
Hampshire, the Hampton-Seabrook Estuary is the second largest estuary with the largest continuous 
area of salt marsh in New Hampshire and contains the last remaining sand dunes and most productive 
clam flats in the state. The estuary is a pivotal connector that provides habitat continuity between the 
Gulf of Maine and the Great Marsh to the south in Massachusetts and thus supports critical roosting, 
feeding, and nesting grounds for shorebirds and salt marsh sparrows. The towns of Hampton, Hampton 
Falls, and Seabrook depend on the estuary for tourism, commercial and recreational fishing, 
recreational shellfishing , aquaculture, and critical ecosystem services such as flood protection and 
carbon sequestration.  

Issues & Threats 

The estuary has been significantly altered from human activities over time. These alterations have made 
the estuary less resilient and less capable of performing important ecosystem functions and 
services that benefit both humans and wildlife. Because of these alterations, the following habitat and 
wildlife impacts have been documented: 

¶ Dune habitat in the watershed has declined by nearly 84% due to fill and development. 
¶ Salt marsh area in the watershed has declined by 614 acres due to tidal restrictions, invasive 

species colonization, fill, and ditch excavation. 
¶ Shorebird roosting  has decreased within the estuary due to increased disturbance from 

construction, rising waters, and more frequent flooding. 
¶ River herring in the Taylor River and small fish in the estuary at-large have decreased 

dramatically despite rebounding in Great Bay. 
¶ Clam populations have declined in the estuary since 1997.  

These alterations and their impacts stem from activities surrounding human development . The land 
immediately surrounding the estuary and salt marsh is highly developed with residences, commercial 
businesses, roads, and other impervious surfaces. The 2018 State of Our Estuaries Report identified 
increasing impervious cover as a significant pressure indicator for the Hampton-Seabrook Estuary 
watershed. Dense residential and commercial development, particularly centered around Seabrook 
Beach, Hampton Beach, and the U.S. Route 1 corridor, has fragmented or replaced critical wildlife 
habitat , generated stormwater runoff  that conveys pollutants from impervious surfaces to the 
estuary, and constrained natural salt marsh migration  in response to sea level rise. Direct human 
impacts to the estuary and salt marsh have included historic ditching, dredging, and tidal restrictions, in 
addition to indirect human impacts from climate change, such as sea level rise and changes in 
precipitation patterns and air temperature. The combination of coastal inundation from sea level and 
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groundwater rise and storm surges following large precipitation events are putting communities and 
infrastructure at great risk due to mor e frequent, intense, and prolonged flooding. Hampton alone 
accounts for 42% of flood-related losses and damages in the last 32 years within Rockingham County 
and 20% of the losses statewide.  

Other threats to the estuary include wastewater from malfunctioning septic systems or leaky sewer 
lines; soil erosion from construction activities, unpaved roads and trails, or banks; residential or 
commercial fertilizer and pesticide use; hazardous waste; agricultural practices; pet waste; nuisance 
wildlife such as large congregations of waterfowl or seagulls attracted by human-related activities; and 
invasive species. 

The Hampton-Seabrook Estuary is at continued risk because of new development and increasing 
human population in the watershed, which will be compounded by the stress imposed by ongoing 
climate change. Impacts to infrastructure and critical facilities from enhanced flooding will come at a 
high economic and environmental price unless resiliency techniques are implemented. For example, it 
is expected that more salt marsh will be lost in the future from sea level rise. The continued loss of salt 
marsh will increase local flood risk and reduce critical habitat for a variety of wildlife.  

Purpose & Scope 

The Hampton-Seabrook Estuary Management Plan (EMP) uses science, data, and policies on current 
and future threats, conditions, and uses of the estuary to formulate effective management strategies 
that can be implemented by the communities of Hampton, Hampton Falls, and Seabrook and numerous 
other partners and stakeholders. The EMP serves as a roadmap for the collaborative management of 
the estuary across stakeholder groups, regardless of political boundaries. The hope is that the EMP 
ÊØ«ÚéæÚé|ð²ê |Ø ôØ®²éêð|Ø®ÊØ¿ Ú¾ ðÅ² ²êðô|éþƸê êðé²êêÚéê |Ø®provides a holistic management 
approach for the communities to achieve their shared vision. 

We set the EMP for 10 years as a manageable time span to coordinate and carry out the recommended 
strategies and actions. Beyond 10 years, there are usually new technologies, new funding sources, new 
data, new partners, and new understanding related to the estuary that should be re-evaluated and 
updated to keep this document relevant. 

Key Partners 

Numerous partners and stakeholders, including SHEA, have been involved with research, monitoring, 
planning, and management of the Hampton-Seabrook Estuary over the years. Key partners include the 
National Oceanic and Atmospheric Administration (NOAA), the U.S. Environmental Protection Agency 
(EPA), New Hampshire Sea Grant, New Hampshire Department of Environmental Services (NHDES), 
New Hampshire Fish and Game (NHFG), Great Bay National Estuarine Research Reserve (GBNERR), 
University of New Hampshire (UNH), UNH Cooperative Extension, New Hampshire Coastal Adaptation 
Workgroup (CAW), Piscataqua Region Estuaries Partnership (PREP), and Rockingham Planning 
Commission (RPC). Additional stakeholders include the U.S. Army Corps of Engineers, U.S. Fish and 
Wildlife Service (USFWS), New Hampshire Audubon, Northeastern Regional Association of Coastal 
Ocean Observing Systems (NERACOOS), The Nature Conservancy (TNC), and Rockingham County 
Conservation District (RCCD). With the help of partners, SHEA has led the establishment of Flood Smart 
Roundtables and important groups such as A|×æðÚØƸê Coastal Hazards Adaptation Team (CHAT), 
c²|©éÚÚÒƸê ,Ú|êð|Õ b²êÊÕÊ²Ø«² h²|× ƠCRT), and the Hampton-Seabrook Estuary Collaborative (HSEC). 



  Hampton-Seabrook Estuary Management Plan 

vi 

Community Involvement & Input 

Development of the EMP began with research and monitoring studies of the estuary that have 
contributed to our foundational knowledge of the ecological structure, function, and value of the 
Hampton-Seabrook Estuary. Other studies have provided additional assessment findings and 
management recommendations over the years. 

As part of the preliminary EMP development stage, several major projects were undertaken by SHEA: (1) 
an audit  of existing land use planning and municipal input in 2020; and (2) a public visioning survey in 
2021; and (3) a partner  survey, three working webinars on salt marshes, and development of a 
Prospectus from 2020-2022 to better understand the existing science and needs of the estuary, in 
conjunction with the HSEC. 

During the active EMP development stage, these documents and more (such as regional reports) were 
reviewed and integrated into the EMP by FB Environmental Associates (FBE) to provide a holistic 
overview of research, monitoring, planning, and management work in the Hampton-Seabrook Estuary 
watershed. Development of the EMP was also guided by review and input from a Technical Advisory 
Committee, whose members represented the following stakeholders: SHEA, NHDES Coastal Program, 
NHDES Shellfish Program, PREP, NHFG, USFWS, New Hampshire Sea Grant, New Hampshire Audubon, 
RCCD, towns of Hampton, Hampton Falls, and Seabrook, and Normandeau Associates (see 
Acknowledgements). As a continuation of the municipal and public outreach efforts by SHEA, FBE 
completed interviews  in 2022 with eight different municipal officials or employees and private sector 
professionals. SHEA conducted additional listening sessions with Winnacunnet High School biology 
students in 2022 to better capture the interests and concerns of younger generations in the vision 
statement and goals of the EMP. Finally, SHEA presented draft chapters and solicited feedback from 
selectboards, planning boards, conservation commissions, and other municipal groups in each of the 
three towns in fall 2022.  

Stakeholder engagement, much of which has been led by SHEA, has been one of the most critical 
components to the successful development of the EMP and will continue to be one of the most critical 
components to the successful implementation and execution of the EMP.  

The Vision 

The Hampton-Seabrook Estuary is a thriving and resilient estuarine environment, home 

to healthy, diverse populations of fish, shellfish, birds, plants, and other native species 

and sustainably used by surrounding communities for its aesthetic, recreational, and 

economic benefits and ecosystem services. Local governments, residents, and visitors 

recognize, respect, and enjoy the watershedès connective habitats, litter-free beaches, and 

clean waters which form the bedrock of their community. Development occurs in a 

manner that protects both natural resources and infrastructure and allows the estuary and 

its watershed to naturally adapt to the effects of climate change, including, but not limited 

to, groundwater and sea level rise, coastal storm surges, and flooding. 

 



  Hampton-Seabrook Estuary Management Plan 

vii 

Goals & Objectives 

Five goals are presented in this EMP, each encompassing several objectives. Each of the five goals is a 
topical theme derived from the vision statement for the estuary. Objectives identified for each goal 
provide specific targets to fulfill each goal. Some objectives are relevant to multiple goals but are only 
shown once under the most applicable goal. For example, Goal 2 objectives offer natural strategies to 
combat flooding, while Goal 5 objectives offer strategies related to municipal land use planning and 
equity principles that also address flooding or the environmental justice impacts from flooding. 
Subsequent sections of this EMP identify strategies or specific actions to achieve each objective, along 
with criteria to evaluate the successful execution of each strategy or action item. 

Management Strategies 

With historic and current human activities threatening the estuary and surrounding landscape, 
implementation of robust management strategies will be needed to maintain and/or restore the 
²êðô|éþƸê ²«ÚÕÚ¿Ê«|Õ ê²éúÊ«²êƃ ×Úêð ²êæ²«Ê|ÕÕþ ÊØ ðÅ² ¾|«² Ú¾ «ÕÊ×|ð² «Å|Ø¿² Ê×æ|«ðê ðÚ «Ú××ôØÊðÊ²ê |Ø®
wildlife in the area. Strategies outlined in this EMP include stormwater management and pollutant 
reduction measures, flood response, shoreline stabilization, land conservation, local planning and 
regulations, harbor operations and navigation, shellfish management, wildlife habitat protection, 
environmental justice, and public access.  

High priority actions that the Technical Advisory Committee identified as needing to be addressed in the 
near-term include the following (refer to Appendix B for the complete list of actions): 

¶ Stormwater and other pollutant reduction management measures : require low impact 
development techniques; enhance buffers; optimize Municipal Separate Storm Sewer System 
(MS4) compliance; enforce septic system regulations. 

¶ Salt marsh resiliency and flood response: stabilize banks through living shorelines; conserve 
and/or restore natural buffer and migration areas; remediate ditching; replace restrictive tidal 
crossings. 

¶ Local planning and regulations: adopt the Hampton-c²|©éÚÚÒ 3Q_ ÊØðÚ ²|«Å ðÚüØƸê Q|êð²é
Plan; implement coastal resilience report recommendations; limit development in Conservation 
Focus Areas (CFAs); develop liaison programs for community-based organizations to participate 
in hazard mitigation and climate resilience planning; enhance emergency access and evacuation 
routes; provide affordable, resilient housing; require hazard zone disclosure information be 
provided to new homebuyers and renters. 

¶ Shellfish management: continue to fund the NH Shellfish Program; continue to document rain-
driven water quality impacts on shellfish growing areas. 

¶ Improve wildlife habitat : remove barriers to fish passage. 

¶ Harbor navigation : use beach profiling data to inform where dredge materials may be most 
beneficial. 

¶ Research and networking: coordinate a water level gauging network for the Hampton-
Seabrook Estuary; evaluate six existing Surface Elevation Tables (SETs) on a bi-annual cycle; 
coordinate with other stakeholders to build a sense of shared ownership; initiate long-term 
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vegetation monitoring in the salt marsh; develop a sediment budget for the estuary; investigate 
the effects of tidal crossings and their replacements on salt marsh health; conduct an 
assessment of the economic impacts from sea level rise; complete assessment of nutrients, 
sediment, seagrasses, fish, and oysters to determine co-variability in health. 

¶ Outreach and community engagement: enhance public access and recreational engagement 
safely and equitably; install informational kiosks at viewpoints; convene clean-up days; offer 
field trips; distribute information on coastal resiliency through a variety of formats; engage with 
community-based organizations and youth groups. 

The recommendations of this plan will be led largely by SHEA with assistance from a diverse 
stakeholder group, including representatives from the towns (e.g., select boards, planning boards, and 
conservation commissions), state and federal agencies or organizations, nonprofits, land trusts, schools 
and community groups, local business leaders, and landowners.  

The cost of successfully implementing the plan is 
highly variable  depending on numerous factors. This 
financial investment can be accomplished through a 
variety of funding mechanisms via both state and 
federal grants, as well as commitments from 
municipalities or donations from private residents. 
SHEA and the HSEC plan to work collectively and 
diligently to support and assist the communities in 
identifying and securing grants to support the 
implementation of EMP action items. Of significant 
note, this plan meets the nine planning elements 
required by the EPA for an alternative watershed-
based plan, and eligible entities within the 
watershed are now eligible for federal watershed 
assistance grants. 

Important Notes 

Climate change disproportionately affects the most 
vulnerable people within a community, including the 
elderly, disabled, and impoverished, and the 
watershed communities of the Hampton-Seabrook 
Estuary are no exception. Acknowledging and 
considering community demographics and their 
vulnerabilities in climate change adaptation planning 
at the local, state, and federal levels are critical to protecting all people within a given watershed. 
Environmental issues often co-occur with economic and social issues, and municipalities need to be 
prepared to address multiple issues at once. Whether it is choosing which structures to protect or 
assisting in relocation efforts, it is essential that municipalities make decisions and allocate resources in 
an equitable manner that takes into consideration the needs of its most vulnerable residents. 
Considering environmental justice principles in municipal planning is still in its infancy and much 

A Note for Municipalities 

Municipalities are oftentimes strained to meet the 
high financial obligations of addressing a 
multitude of issues important to their 
communities, with the actions in this EMP 
representing only a fraction of the issues that 
municipalities are compelled to address. With 
that understanding, municipalities are not alone 
in shouldering the costs of implementing this 
EMP. In fact, it is expected that SHEA and the 
HSEC will be able to assist in finding 
opportunities to financially support the actions of 
this EMP through numerous grants (see Funding 
Opportunities). The Action Plan (Appendix B) 
identifies municipalities as primary or secondary 
responsible parties for most of the actions 
because most actions cannot be completed 
without municipal support or action. It is the 
hope that this EMP will serve as a jumping off 
point for building an even stronger and more 
cohesive watershed-wide stakeholder team that 
works together to achieve the goals and 
objectives of this EMP. 
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work is being done to advance our understanding 
of what it means and how it can be best 
incorporated into planning.  

The success of this plan is dependent on the 
continued effort of volunteers and a strong and 
diverse stakeholder group (such as the HSEC) that 
meets regularly to coordinate resources for 
implementation, review progress, and make any 
necessary adjustments to the plan to maintain 
relevant action items and interim milestones. 
Achieving the vision for the estuary is no easy task, 
and because there are many diffuse sources of 
pollutants reaching the estuary from existing 
development, roads, septic systems, and other land 
uses in the watershed, along with myriad other 
ðÅé²|ðê ðÚ ðÅ² ²êðô|éþƸê é²êÊÕÊ²Ø«þƃ Êðwill require an 
integrated and adaptive approach across many 
different parts of the watershed community to be 
successful. 

 

 

  

A Note for Municipalities 

Municipal engagement is a critical piece in the 
successful implementation of this plan. With 
cA3 Ƹê êôææÚéð |Ø® ¿ôÊ®|Ø«² ÊØ Ê®²ØðÊ¾þÊØ¿ |Ø®
prioritizing actions and funding opportunities, 
each town can use this plan to align their 
«Ú××ôØÊðþƸê úÊêÊÚØ |Ø® æÕ|ØØÊØ¿ |«ðÊúÊðÊ²ê üÊðÅ
the goals and actions specified herein. The first 
step that each town can take is to adopt this plan 
as an addendum to their master plan. The second 
step is for each town to send one or more 
representatives to meetings of groups such as 
CHAT and the HSEC. The third step is for town 
staff to have at least annual meetings with SHEA 
to review the status of action items relevant to 
the town. SHEA plans to give regular 
presentations to the town boards to keep 
Hampton-Seabrook Estuary top-of-mind. 
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Introduction 

Estuary Location & Description 

Spanning the towns of Hampton, Hampton Falls, and Seabrook in New Hampshire and the Town of 
Salisbury in Massachusetts, the Hampton-Seabrook Estuary is a vast ecological system composed of 
salt marsh, sand dunes, beaches, tidal waters, and brackish streams, all of which ultimately 
discharge to the Atlantic Ocean through Hampton Harbor (Figures 1 and 2). The 45.5-square-mile estuary 
watershed also extends into portions of the New Hampshire towns of Kensington, Exeter, Stratham, and 

North Hampton (Figure 2). About 82% 
of the watershed resides within New 
Hampshire, with the remaining 18% 
in Massachusetts (Figure 2). 

As the second largest estuary in 
New Hampshire, the 1,470-acre 
estuary (see blue area in Figure 1) is a 
tidally dominated, barrier beach 
system that is surrounded by 
expansive salt marsh (see green area 
in Figure 1) (Jones, 2000; Eberhardt & 
Burdick, 2008). At high tide, the main, 
open water portion of the estuary is 
475 acres with 72 miles of tidal 
shoreline (PREP, 2015). The salt 
marsh surrounding the estuary is 
the largest continuous area of salt 
marsh in New Hampshire, covering 
approximately 4,570 acres, 32% 
(1,463 acres) of which is within 
Hampton, NH, 27% (1,240 acres) 
within Seabrook, NH, 23% (1,071 
acres) within Salisbury, MA, and the 
remaining 18% (797 acres) within 
Hampton Falls, NH (Figure 1). The 
estuary, which includes the Hampton 
River, is fed by six freshwater and tidal 
tributary river systems: Taylor and 
Drakes rivers, Hampton Falls River, 
Browns River and Hunts Island Creek, 
Cains Brook and Mill Creek, 
Blackwater and Little Rivers, and Tide 
Mill Creek (Jalbert Leonard, Dionne, 

Figure 1. Hampton-Seabrook Estuary showing open water and salt 
marsh areas within town and state boundaries. 
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Lucey, Mattera, & Meaney, 2021) (Figure 1). The confluence of the Hampton Falls and Taylor Rivers 
creates the Hampton River which broadens into Hampton Harbor. The lower reaches of the tributary 
river systems become brackish from tidal influence as they approach Hampton Harbor.  

Tides within the estuary are semi-diurnal and regulated through the dredged Hampton Harbor inlet, with 
a mean tidal range of 9.0 feet (SLR, 2021). At mean low tide, water depth is roughly 20 feet at the harbor 
entrance and less than 3 feet within the tidal creeks and rivers (Jones, 2000). The Hampton-Seabrook 
Estuary is generally well-mixed due to shallow water depths and relatively little freshwater input. Thus, 
thermal stratification is rarely observed in the estuary; however, temporary density-driven stratification 
can form during heavy rainfall events. Salinity in the estuary is dependent on freshwater input from the 
watershed and is usually lowest in the spring and highest in the summer and early fall. Greater 
streamflow in the spring is caused by snowmelt, heavy rainfall, and low evapotranspiration, while 
reduced streamflow in the summer and early fall is caused by light rainfall and high rates of 
evapotranspiration (Nash & Dejadon, 2019).  

The Hampton-Seabrook Estuary is one of two estuaries of national significance in New Hampshire, 
with the other being the Great Bay Estuary. The main differences between the Hampton-Seabrook and 
Great Bay estuaries are in both geomorphology and biota as the Hampton-Seabrook Estuary contains 
sand dunes that support a variety of unique flora and fauna (Jalbert Leonard, Dionne, Lucey, Mattera, & 
Meaney, 2021). Regionally, the Hampton-Seabrook Estuary is a pivotal connector that provides 
habitat continuity betwe en the Gulf of Maine and the Great Marsh to the south in Massachusetts. 
The diverse coastal habitats that the estuary provides are home to softshell clams, saltmarsh sparrows, 
piping plovers, diadromous fish populations, and many rare, threatened, and endangered species. As 
one of the most productive ecosystems, the expansive salt marshes of the Hampton-Seabrook Estuary 
consist of a variety of species of salt-tolerant grasses and vegetation that provide valuable habitat to 
wildlife. The estuary also containê ƵðÅ² Õ|êð é²×|ÊØÊØ¿ ê|Ø® ®ôØ²ê ÊØ «Ú|êð|Õ R²ü A|×æêÅÊé² |Ø®
ðÅ² ×Úêð æéÚ®ô«ðÊú² «Õ|× ¾Õ|ðê ÊØ ðÅ² êð|ð²ƶ (PREP, 2015; Jalbert Leonard, Dionne, Lucey, Mattera, & 
Meaney, 2021), and êôææÚéðê «éÊðÊ«|Õ ƵéÚÚêðÊØ¿ƃ ¾²²®ÊØ¿, and nesting grounds for shorebirds and salt 
×|éêÅ êæ|ééÚüêƶ (Eberhardt & Burdick, 2008). The estuaryƸê rich marine life Ʃ from plankton to 
invertebrates to fish Ʃ generates important recreational and commercial opportunities for coastal New 
Hampshire. Finally, the estuary and supporting salt marsh provide a multitude of other ecosystem 
services that are critical to humans, including, but not limited to, protection from flooding and storm 
surges and carbon sequestration.   

 

 

Seabrook, NH salt marsh. Photo Credit: Brian Whitney. 
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Figure 2. General map of the Hampton-Seabrook Estuary watershed. 
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Purpose & Scope 

The Hampton-Seabrook Estuary Management Plan (EMP) uses science, data, and policies on 
current and future threats, conditions, and uses of the estuary to formulate effective management 
strategies that can be implemented by the communities of Hampton, Hampton Falls, and 
Seabrook and numerous other partners and stakeholders. Implementing these management 
strategies will achieve the vision for the estuary, which stakeholders identified as being a sustainable, 
healthy, and resilient environment providing ecosystem services for the benefit of communities and 
wildlife.  

The impetus for developing the EMP was to streamline all previous and ongoing efforts related to the 
estuary into a single guiding document for more effective stakeholder collaboration. The EMP serves as 
a roadmap for the collaborative management of the estuary across stakeholder groups, regardless 
of political boundaries. Municipalities can adopt all or a portion of the EMP as a companion document 
ðÚ ðÅ²Êé ÊØ®ÊúÊ®ô|Õ ×|êð²é æÕ|Øê êÚ ðÅ|ð ²|«Å ðÚüØƸê úÊêÊÚØ |ÕÊ¿Øê üÊðÅ ðÅ² «ÚÕÕ²«ðÊú² úÊêÊÚØ ¾Úé ðÅ² ²êðô|éþƈ
Stakeholders can use the EMP to prioritize planning and support funding opportunities for 
implementation of the recommended management strategies in the action plan. Seabrook-Hamptons 
Estuary Alliance (SHEA) will treat the EMP as a vibrant working document to be updated on a regular 
basis (every 5-10 years) so that the management goals, objectives, and actions are evaluated against 
expected milestones and timeframes and adjusted accordingly to adapt to any changes in the threats, 
conditions, and uses of the estuary over time. The hope is that the EMP incorporates an understanding 
of the estuaryƸê êðé²êêÚéê and provides a holistic management approach for the communities to 
achieve their shared vision. 

Project Partners 

Numerous partners and stakeholders, including SHEA, have been involved with research, monitoring, 
planning, and management of the Hampton-Seabrook Estuary over the years. Formed in 2013 by a group 
of concerned residents, SHEA is a nonprofit, community-©|ê²® Úé¿|ØÊĂ|ðÊÚØ Ƶ²êð|©ÕÊêÅ²® ¾Úé ðÅ²
protection of coastal and aquatic resources and the preservation of the Seabrook-Hamptons estuarine 
system through education, «Ú××ôØÊðþ Úôðé²|«Åƃ |Ø® é²ê²|é«Åƶ (SHEA, 2022a). Key partners include the 
National Oceanic and Atmospheric Administration (NOAA), the U.S. Environmental Protection Agency 
(EPA), New Hampshire Sea Grant, New Hampshire Department of Environmental Services (NHDES), 
New Hampshire Fish and Game (NHFG), Great Bay National Estuarine Research Reserve (GBNERR), 
University of New Hampshire (UNH), UNH Cooperative Extension, New Hampshire Coastal Adaptation 
Workgroup (CAW), Piscataqua Region Estuaries Partnership (PREP), and Rockingham Planning 
Commission (RPC). Additional stakeholders include the U.S. Army Corps of Engineers, U.S. Fish and 
Wildlife Service (USFWS), New Hampshire Audubon, Northeastern Regional Association of Coastal 
Ocean Observing Systems (NERACOOS), The Nature Conservancy (TNC), and Rockingham County 
Conservation District (RCCD).  

Beginning in 2019, following a series of three successful Ƶ*ôÊÕ®ÊØ¿ |Flood Smart c²|«Ú|êðƶworkshops 
in 2018, SHEA has held Flood Smart Roundtables, informal discussion-based meetings open to 
seacoast New Hampshire residents and property owners who want to learn more about flooding issues 
and mitigation opportunities. SHEA invites guest speakers to present on key topics of interest such as 
the June 9, 2022 webinar on the National Flood Insurance Program (NFIP). SHEA also launched in 2022 
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a new section of their website featuring student-based research related to the Hampton-Seabrook 
Estuary.   

Establishing the Coastal Hazards Adaptation Team (CHAT) in 2019, SHEA and the NHDES Coastal 
Program teamed up with the Town of Hampton on a Ƶlong-term planning process to research and guide 
coastal adaptation strategies to cope with coastal flooding from high tides, storm surges, and sea level 
éÊê²ƶ (SHEA, 2022b). Representatives from the Town of Hampton have included members of the Hampton 
Board of Selectmen, Planning Board, Zoning Board of Adjustment, Department of Public Works, Hampton 
Beach Village District, Hampton Beach Area Commission, as well as the Hampton Town Planner, Hampton 
Conservation Coordinator, and three representative residents from different neighborhoods impacted by 
rising tides and storm surges. At the time of this publication, CHAT continues to meet monthly to support 
the implementation of its recommendations related to flooding, coastal hazards, and coastal planning. 

Formed in 2020 and led by PREP, EPA, and SHEA, with assistance from Roca Communications, the 
Hampton-Seabrook Estuary Collaborative (HSEC) is a group of local, state, and federal organizations 
focused on aligning resources and activities to improve the long-term health and vitality of the 
Hampton-Seabrook Estuary and its communities (PREP, 2022). hÅ² Ac3,Ƹê êð²²éÊØ¿ «Ú××Êðð²² ÊØ«Õô®²ê
representatives from the USFWS, NHDES Coastal Program, Great Bay NERR, NOAA, U.S. Army Corps of 
Engineers, National Fish and Wildlife Foundation (NFWF), UNH, New Hampshire Sea Grant, New Hampshire 
Audubon, NERACOOS, Atlantic Coast Joint Venture, and local government commissions. With funding from 
NOAA and USFWS, SHEA hired EF Design & Planning, LLC to serve as an Interim Collaborative Coordinator 
(ICC) for at least eight months from August 2022-April 2023. The ICC facilitates HSEC meetings, identifies 
funding opportunities, and provides grant support. 

Community Involvement & Planning  

Development of the EMP began with research and monitoring studies of the estuary that have 
contributed to our foundational knowledge of the ecological structure, function, and value of the 
Hampton-Seabrook Estuary. Other studies have provided additional assessment findings and 
management recommendations over the years. In 2006, a watershed management plan was 
developed for the Cains Brook and Mill Creek subwatershed area of the estuary and included 
recommended management actions for a portion of the Hampton-Seabrook Estuary watershed 
(Waterfront Engineers, Inc, 2006). In 2008, comprehensive restoration strategies for the ²êðô|éþƸê
habitats were developed as part of a compendium document (Eberhardt & Burdick, 2008). In 2015, PREP 
completed the Piscataqua Region Environmental Planning Assessment (PREPA) for the Hampton-
Seabrook Estuary watershed, including Hampton, Hampton Falls, and Seabrook, which provided 
prioriðþ é²«Ú××²Ø®|ðÊÚØê ÊØ | Ƶé²æÚéð «|é®ƶ ¾Úé×|ð ¾Úéstrengthening municipal natural resource 
protection regulations (PREP, 2015). In 2019, NHDES completed a sanitary survey of Hampton Harbor, 
which included an in-depth review of potential pollutant sources to the estuary (Nash & Dejadon, 2019).  

In 2019, CHAT completed a Situation Assessment to better understand flooding impacts, costs, concerns, 
and experiences in Hampton (EF Design & Planning, LLC, 2019), as well as a 2019 CHAT Review that 
provides a summary of CHAT processes and procedures, mapping, resources, and research findings related 
to coastal flooding in Hampton (SHEA & NHDES Coastal Program, 2020). By December 2020, CHAT 
prepared and presented draft recommendations for the Town of Hampton to best adapt to or mitigate 
impacts from sea level rise, tidal flooding, and storm surge activity (SHEA, 2022b). In 2021, the Town of 
Hampton updated their Coastal Resilience Report (SLR, 2021) in time for a complete update of their 
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Master Plan, which is still pending at the time of this EMP publication (Town of Hampton, NH, 2021; Town 
of Hampton, NH, 2023).  

From 2020-2022, HSEC distributed a survey to partners, held three working webinars, and developed a 
Prospectus (Jalbert Leonard, Dionne, Lucey, Mattera, & Meaney, 2021) to better understand the existing 
science and needs of the estuary. Survey respondents indicated significant data needs for better 
understanding all four topic areas (salt marshes, water quality, fish and wildlife, and water level data), but 
salt marshes stood out as the top priority data need. Three working webinars were held to better 
understand salt marsh science, monitoring, and management. Information gained from the survey, HSEC 
meetings, and webinars were summarized in the Prospectus. In addition, an online tool called ƵhÅ²
,Ú××ÚØêƶwas created to help partners easily identify projects, resources, and potential partners for 
science and monitoring collaborations in the Hampton-Seabrook Estuary (PREP, 2022). In 2022, a 5-page 
summary document was created by the USFWS and NOAA, with input and assistance by the HSEC, to 
highlight ongoing work and opportunities for additional investment in the Hampton-Seabrook Estuary 
watershed; the document has been used as a communication tool when speaking with potential funders 
(Meaney, 2022).  

As part of the preliminary EMP development stage, two major projects were undertaken by SHEA: (1) an 
audit of existing land use planning and municipal input in 2020; and (2) a public visioning survey in 
2021. For the audit, SHEA hired EF Design & Planning, LLC to complete a review of municipal planning 
documents and ordinances related to land use development and natural resource protection in the towns 
of Hampton, Hampton Falls, and Seabrook. This assessment of current municipal estuary management 
and planning efforts, along with input from municipal staff and boards, identified the need for a single 
guiding document for protecting and managing the estuary and helped inform ðÅ² 3Q_Ƹêmanagement 
strategies. For the public visioning survey, SHEA, with assistance from the Farrell Strategic Group, 
deployed a 30-question online survey to residents and visitors of Hampton, Hampton Falls, and 
Seabrook. The results are presented in the Public Visioning Survey Report (Farrell Strategic Group, 2021) 
and summarized in the Vision for the Estuary section. Insights gained from the public survey were used 
to inform the vision statement. 

During the recent EMP development stage, these documents and more (such as regional reports) were 
reviewed and integrated into the EMP by FB Environmental Associates (FBE) to provide a holistic 
overview of research, monitoring, planning, and management work in the Hampton-Seabrook Estuary 
watershed. Development of the EMP was also guided by review and input from a Technical Advisory 
Committee, whose members represented the following stakeholders: SHEA, NHDES Coastal Program, 
NHDES Shellfish Program, PREP, NHFG, USFWS, New Hampshire Sea Grant, New Hampshire Audubon, 
RCCD, towns of Hampton, Hampton Falls, and Seabrook, and Normandeau Associates (see 
Acknowledgements). As a continuation of the municipal and public outreach efforts by SHEA, FBE 
completed interviews  in 2022 with eight different municipal officials or employees and private sector 
professionals. These interviews provided additional community insight into ðÅ² ²êðô|éþƸê ðÅé²|ðê |Ø®
values and informed the vision statement (refer to Vision for the Estuary section for a discussion of 
interview results). SHEA conducted additional listening sessions with Winnacunnet High School 
biology students in 2022 to better capture the interests and concerns of younger generations in the 
vision statement and goals of the EMP. Finally, SHEA presented draft chapters and solicited feedback 
from selectboards, planning boards, conservation commissions, and other municipal groups in 
each of the three towns in fall 2022. Stakeholder engagement, much of which has been led by SHEA, has 
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been one of the most critical components to the successful development of the EMP and will continue 
to be one of the most critical components to the successful implementation and execution of the EMP.  

EPAès Nine Planning Elements 

EPA guidance lists nine elements that are required within a watershed management plan to restore 
waters impaired or likely to be impaired by nonpoint source (NPS) pollution and be eligible for federal 
grant funding. Many of these elements are geared toward achieving single pollutant target reductions in 
surface waters; however, water quality is only one component of the goals set forth in this EMP. Other 
goals also include habitat restoration, native wildlife protection, community resiliency, public access, 
and environmental justice.  

The nine required elements found within this plan are as follows: 

A. IDENTIFY CAUSES AND SOURCES OF POLLUTION OR DEGRADATION: The Current 
Environmental Conditions and Uses of the Estuary section highlights sources of NPS pollution to 
the estuary and describes the environmental condition of key natural resources.  

B. ESTIMATE NUMERIC OUTCOMES EXPECTED FROM MANAGEMENT MEASURES:  Quantification 
of pollutant load and reductions or other metrics expected from management measures were 
not performed for this plan, which may be acceptable by EPA as an alternative watershed-based 
plan given the broader goals and objectives set for the estuary. 

C. DESCRIBE MANAGEMENT MEASURES TO ACHIEVE GOALS: The Management Strategies section 
and the Action Plan (Appendix B) identify ways to achieve the goals and objectives through 
general management strategies and the implementation of specific action items.  

D. ESTIMATE TECHNICAL AND FINANCIAL ASSISTANCE NEEDED: The Action Plan (Appendix B) 
includes a description of the estimated associated costs, potential sources of funding, and 
primary authorities 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.  

E. DEVELOP EDUCATION & OUTREACH PLAN: The Management Strategies section describes how 
the educational component of the plan is already being or will be implemented to enhance 
public awareness of the plan and participation in plan implementation activities.  

F. DEVELOP AN IMPLEMENTATION SCHEDULE: The Action Plan (Appendix B) provides a list of 
action items and recommendations. Each item has a schedule that defines when the action can 
likely begin and/or end or run through (if an ongoing activity). The schedule should be adjusted 
by SHEA on an annual basis (see the section on Adaptive Management). 

G. DESCRIBE INTERIM MEASURABLE MILESTONES: The Plan Implementation & Evaluation 
section outlines indicators and milestones for success that can be tracked annually.  

H. IDENTIFY INDICATORS TO MEASURE PROGRESS: The Plan Implementation & Evaluation 
section can be used to determine whether milestones are being achieved over time, substantial 
progress is being made towards the goals and objectives, and if not, criteria for determining 
whether this plan needs to be revised. 

I. DEVELOP A MONITORING PLAN: The Plan Implementation & Evaluation section describes the 
long-term monitoring strategy for the Hampton-Seabrook Estuary, the results of which can be 
used to evaluate the effectiveness of implementation efforts over time as measured against the 
criteria in (H) above. The success of this plan can only be evaluated with ongoing monitoring and 
assessment. 
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Current Environmental 
Conditions & Uses of 
the Estuary 
The following section describes the current environmental conditions and uses of the Hampton-
Seabrook Estuary, including an overview of climate; tides, streamflow, and flooding; water quality; sand 
dunes, beaches, and shoreline; salt marsh and vegetation; watershed land use; conservation areas; fish, 
birds, and other wildlife; shellfish and harvesting; and other recreational and commercial uses.  

Climate Overview 

The Hampton-Seabrook Estuary watershed is situated within a temperate zone of converging 
weather patterns  from the hot, wet 
southern regions and the cold, dry 
northern regions, which causes various 
natural phenomena such as heavy 
snowfalls, severe thunder and lightning 
storms, and hurricanes. The area 
experiences moderate to high rainfall and 
snowfall, averaging 48 inches of 
precipitation annually (data collected for 
the period 1950-2021 from the North 
Hampton, NH US weather station 
(USC00276070) with gaps covered by the 
following weather stations: Newburyport, 
MA US (USC00195285), Portsmouth Pease 
AFB, NH US (USW00004743), Portsmouth, 
NH US (USC00276980), and Concord 
Municipal Airport, NH US (USW00014745) 
(Figure 3). Annual air temperature (from 
average monthly data) generally ranges 
from 30 °F to 60 °F with an average of 47 °F 
(NOAA, 2022). 

As a result of anthropogenic climate 
change over the last century, average 
annual air temperature in New England 
has risen by 1.0-2.3 °C, with even greater 

Figure 3. Total annual precipitation (TOP) and annual max, 
average, and min of monthly air temperature (BOTTOM) from 
1950 - 2021 for the Hampton-Seabrook Estuary area. Data 
collected from NOAA NCEI. 
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increases in winter air temperature observed (IPCC, 2013). These warming air temperatures have 
generated a rise in sea level and changes in precipitation patterns such that flood and drought 
periods are becoming more frequent and severe. Global sea level has risen an average of 6.7 inches in 
the last 100 years. Since 1993, sea level in New Hampshire has risen at a rate of 1.3 inches per decade 
compared to a rate of 0.7 inches per decade from 1900 to 1993 (PREP, 2018). From 1912 to 2018, sea level 
has risen 7.5-8.0 inches based on tide gauge data from Seavey Island and Portland, ME; since the 
installation of the Seavey Island gauge in 1926, sea level has risen 0.07 inches/year (Wake, et al., 2019). 
Since the 1950s, the magnitude of daily extreme precipitation events has increased by 15-38% in New 
Hampshire coastal watersheds (Wake, et al., 2019). The combination of coastal inundation from sea level 
and groundwater rise and storm surges following large precipitation events are putting communities 
and infrastructure at great risk due t o more frequent, intense, and prolonged flooding.  

Tides, Streamflow, & Flooding 

The Hampton-Seabrook Estuary is a 
tidally influenced system because of its 
connection with the Atlantic Ocean at the 
mouth of the Hampton River in Hampton 
Harbor, which exchanges 88% of its 
volume during each tide under average 
conditions (Nash & Dejadon, 2019). Water 
levels within the expansive system of tidal 
rivers and salt marsh fluctuate according 
to a semi-diurnal tid al cycle that  
experiences roughly two high  tides and 
two low tides of differing sizes each day, 
depending on whether the estuary is 
experiencing spring, neap, or perigean 
(King Tides) tidal cycles. Data from the 
NOAA tide station (ID 8429489) located in 
Hampton Harbor indicates a mean tidal 
height of 8.3 feet, a spring tidal height of 
9.5 feet, and a mean higher high water (MHHW) tidal height of about 9.0 feet above mean lower low water 
(MLLW) of 0 feet or sea level (Nash & Dejadon, 2019; SLR, 2021). Another tide station nearby to the estuary 
is Fort Point in New Castle, NH where MHHW is reported to be up to 9.4 feet above MLLW at sea level 
(RPC, 2009).  

High tides in Hampton Harbor regularly exceeded 10 feet MLLW on 30-40% of days each year from 2013-
2020, causing road inundation and property flooding in low-lying areas of Hampton including the 
Hampton Beach Village District (Chin & Howard, 2021). The NHDES Coastal Program found that high tide 
flooding occurred three times more frequently  than predicted by NOAA tide charts because of severe 
weather and storm surges (Chin & Howard, 2021). In 2018, Hampton Harbor experienced 40 high tides 
between 11.0 and 11.9 feet and seven high tides measuring 12.0 feet or higher. Winter Storm Greyson in 
January 2018 and Winter Storm Riley in March 2018 created storm surge-driven high tides exceeding 13.2 
and 12.8 feet, respectively (SLR, 2021). Although there are limited records on the number of high tide 
flood events in coastal New Hampshire, qualitative records of flooding exist, such as through the New 

"High Tide November 16, 2020 on the marsh side of Hampton 
Beach." Credit: Marie Sapienza. 
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Hampshire , sƸê King Tide annual photo 
contest. Decades of data from tide gauges 
across the U.S. show increases in high tide 
flooding. Along the northeastern U.S. 
coast, the frequency of high tide flooding 
from 2000-2015 increased an average of 
75%, from 3.4 to 6.0 days per year (Wake, 
et al., 2019). 

Coastal communities are highly 
susceptible to flooding due to their low-
lying elevation, flat topography, and 
proximity to water resources. Coastal 
flooding can be caused by any 
combination of high wind and wave 
action, storm surges, tidal events 
(spring and King tides), and sea level 
and groundwater rise associated with 
climate change. Other factors that 
compound and complicate flooding in 
coastal areas include the presence of high water tables, soils with low infiltration rates, and/or saturated 
soils that inhibit water from infiltrating into subsurface areas (EF Design & Planning, LLC, 2019). The 
presence of dams or undersized culverts along tributaries to the estuary restricts the free movement of 
water in response to these flooding pressures which can further exacerbate the impacts of flooding on 
the landscape. Greater volumes of water coming into the estuary from landscape-derived freshwater 
streamflow following large precipitation events conflate flood levels with marine-derived high tides, 
storm surges, and sea level rise. Out of 28 rural stream flow stations throughout New England, 25 showed 
increased flows over the record, likely due to increases in the frequency of extreme precipitation and 
total annual precipitation in the region. In 79 years of recorded flooding in the Oyster River in Durham, 
NH, three of the four highest floods occurred in the 10 years prior to 2017 (Ballestero, Houle, Puls, & 
Barbu, 2017).   

The Federal Emergency Management Agency (FEMA) produces flood hazard maps for communities 
through the NFIP. These maps serve as a resource for understanding and insuring against flood risk. 
<3Q Ƹê ¾ÕÚÚ® ĂÚØ²ê |é² ©|ê²® ÚØ ðÅ² Ōŋŋ-year flood frequency (1% chance of being flooded during any 
year) and 500-year flood frequency (0.2% chance of being flooded during any year). When mapped, there 
is a small difference between the total area inundated with floodwaters under each scenario. Relating 
ðÅÊê ðÚ | ÅÚ×²ÚüØ²éƸê ×Úéð¿|¿²ƃ ðÅ²é² Êê |one-in-four chance over a 30-year mortgage that a 100-
year storm could occur and potentially  cause flooding or damage (Wake, et al., 2019). FEMA reports 
that just one inch of floodwater can cause up to $25,000 in damage to a home (FEMA, n.d.). The 
baseline for determining the volume of precipitation produced by a 100-year storm comes from 
historical records of precipitation, groundwater and streamflow records, and computer modeling 
results. These models do not include projections of climate change impacts on flooding hazard severity, 
most notably future increases in sea level and storm intensity and frequency. Currently, the National 
Weather Service (NWS) reports that a rainfall event producing between 6.29 and 12.3 inches of rain within 

September 11, 2022 4-Ŕƶ ®²²æ ¾ÕÚÚ® ü|ð²éê ÊØ ðÅ² =é²²Ø² cðƃ
Meadow Pond, Gentian Rd area in Hampton. Credit: Tom Bassett. 
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a 24-hour period is classified as a 100-year storm event in New Hampshire (National Weather Service, 
n.d.). 

All three towns surrounding the Hampton-Seabrook 
Estuary have large areas of land that are subject to 
flooding. In Hampton, approximately 2,968 acres of land are 
within the FEMA 100-year floodplain . Of this, approximately 
471 acres (16%) are developed, including 278 acres of 
residential development. Approximately 32 acres of land 
beyond the 100-year floodplain are within the 500-year 
floodplain (EF Design & Planning, LLC, 2019). About 4% of 
structures in Hampton |é² üÊðÅÊØ ƵÅÊ¿Å ¾ÕÚÚ® éÊêÒƶ |é²|ê ƠxÚØ²ê
AO and VE), with beaches accounting for 2% of the TownƸs area 
(Town of Hampton, NH, 2021). From 2011-2015, the average 
number of floods that occurred in Hampton averaged about three per year (EF Design & Planning, LLC, 
2019). Approximately 1,542 acres of land in the Town of Hampton Falls are within the 100-year floodplain, 
with 46 additional acres within the 500-year floodplain (Town of Hampton Falls, NH, 2019). The Town of 
Seabrook outlines the number of acres anticipated to fall within the 100-year and 500-year floodplains 
for various sea level rise scenarios but does not report current areas within the two floodplains in their 
master plan. In a sea level rise scenario of 1.7 feet, Seabrook would have 1,730 acres of land within both 
the 100- and 500-year floodplains (Town of Seabrook, NH, 2011).   

Another metric that serves as a proxy for a communiðþƸê vulnerability to flooding is the number of 
policyholders in the <3Q Ƹê R<E_. In the Town of Hampton, 1,769 NFIP policies exist with, on average, 
24 claims and nearly $200,000 paid to property owners each year (Town of Hampton, NH, 2021; EF Design 
& Planning, LLC, 2019). These losses in Hampton account for 42% of the flood-related losses and 
damages in the last 32 years within Rockingham County and 20% of the losses statewide . Hampton 
has the greatest number of repetitive losses in New Hampshire at 124 properties, of which 37 are 
residential (EF Design & Planning, LLC, 2019). In New Hampshire, flooding accounts for 60% of the 
presidentially declared disasters and emergency declarations and 67% of federal reimbursement 
provided by FEMA for those disasters and declarations (Wake, et al., 2019). Some notable natural 
disasters that have caused flooding in the Hampton-Seabrook Estuary watershed ÊØ«Õô®² ðÅ² Ƶ_²é¾²«ð
cðÚé×ƶ Ú¾ ŌŔŔŌƃ ðÅ² ƵQÚðÅ²éƸê /|þƶ êðÚé× Ú¾ ōŋŋőƃ ðÅ² Ƶ_|ðéÊÚðê /|þƶ êðÚé× Ú¾ ōŋŋŒƃ |Ø®Ƶcôæ²éêðÚé×
c|Ø®þƶ Ú¾ ōŋŌō(Town of Seabrook, NH, 2011). The low-lying areas adjacent to the salt marsh and 
beaches in Hampton and Seabrook are most vulnerable to flooding. In the last 15 years, flood damage 
has occurred at c²«Úé®Ƹê _ÚØ®ƃ ðÅ² ôææ²é é²|«Å²ê Ú¾ ,|ÊØê *éÚÚÒƃ |Ø® RÚþ²ê _ÚØ® where there has been 
sediment deposition, severe erosion, and destruction of beaver dams (Town of Seabrook, NH, 2011).  

Water Quality 

Applicable Water Quality Standards & Criteria 

New Hampshire is required to follow federal regulations under the Clean Water Act (CWA), albeit with 
some flexibility as to how those regulations are enacted. The main components of water quality 
regulations include designated uses, water quality criteria, and antidegradation provisions. Along with 
the CWA, the NH RSA 485-A Water Pollution and Waste Control and the NH Surface Water Quality 
Regulations (Env-Wq 1700) are the regulatory bases by which water quality in New Hampshire is 

Floodplains are areas of low elevation 
adjacent to streams, rivers, estuaries, 
coasts, or other surface waters into 
which a waterbody overflows during 
high flow events such as heavy rain, 
storm surges, or snowmelt. Even though 
floodplain areas are inherently subject 
to regular and reoccurring flooding, the 
frequency, impact, and extent of this 
flooding is increasing.  
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protected (Wood & Edwardson, 2022; NHDES, 2016)ƈ hÅ²ê² é²¿ôÕ|ðÊÚØê ®Ê«ð|ð² R²ü A|×æêÅÊé²Ƹê
regulatory and permitting programs related to surface waters. All states, including New Hampshire, are 
required to submit biennial water quality status reports to Congress via the U.S. Environmental 
Protection Agency. These reports provide an inventory of all waters assessed by each state and indicate 
which waterbodies do not meet ðÅ² êð|ð²Ƹê ü|ð²é èô|ÕÊðþ êð|Ø®|é®ê |Ø® |é² ðÅ²é²¾Úé² Ê×æ|Êé²®ƈ hÅ²ê²
reportê |é² «Ú××ÚØÕþ é²¾²éé²® ðÚ |ê ðÅ² Ƶc²«ðÊÚØ ŎŋŎƠ®ơ ÕÊêðêƶ |Ø® ðÅ² Ƶc²«ðÊÚØ ŎŋŐƠ©ơ é²æÚéðêƈƶ 

Designated Uses & Water Quality Classification 

hÅ² ,s é²èôÊé²ê êð|ð²ê ðÚ ®²ð²é×ÊØ² ®²êÊ¿Ø|ð²® ôê²ê ¾Úé |ÕÕ êôé¾|«² ü|ð²éê üÊðÅÊØ ðÅ² êð|ð²Ƹê
jurisdiction. Designated uses are the desirable activities and services that surface waters should be able 
to support, including uses for aquatic life, fish consumption, shellfish consumption, drinking water 
supply, primary contact recreation (swimming), secondary contact recreation (boating and fishing), and 
wildlife (Table 1). Surface waters often have multiple designated uses. In New Hampshire, all surface 
waters are also legislatively classified as Class A or Class B, most of which are Class B (Wood & 
Edwardson, 2022). Brief descriptions of these classes are provided in Table 2. Once this classification is 
established, water quality criteria are then developed to protect the designated uses within 
waterbodies. These water quality criteria can be more or less restrictive depending on the waterbody 
classification (Class A or Class B) and the designated uses present. All waterbodies in the Hampton-
Seabrook Estuary watershed are Class B. 

 

Table 1. Designated uses for New Hampshire surface waters (Wood & Edwardson, 2022). 

 

Table 2. New Hampshire surface water classifications (Wood & Edwardson, 2022). 

Classification Description (RSA 485-A:8) 
Class A These are generally of the highest quality and are considered potentially usable for water supply after adequate 

treatment. Discharge of sewage or wastes is prohibited to waters of this classification 
Class B Of the second highest quality, these waters are considered acceptable for fishing, swimming and other recreational 

purposes, and, after adequate treatment, for use as water supplies 

 

 

Designated Use NH Code of Administrative Rules (Env-Wq 1702.17) Description Applicable Surface Waters 
Aquatic Life Integrity The surface water can support aquatic life, including a balanced, 

integrated, and adaptive community of organisms having a species 
composition, diversity, and functional organization comparable to that 
of similar natural habitats of the region. 

All surface waters 

Fish Consumption The surface water can support a population of fish free from toxicants 
and pathogens that could pose a human health risk to consumers. 

All surface waters 

Shellfish Consumption The tidal surface water can support a population of shellfish free from 
toxicants and pathogens that could pose a human health risk to 
consumers. 

All tidal surface waters 

Potential Drinking Water Supply The surface water could be suitable for human intake and meet state 
and federal drinking water requirements after adequate treatment. 

All surface waters 

Primary Contact Recreation Waters suitable for recreational uses that require or are likely to result in 
full body contact and/or incidental ingestion of water 

All surface waters 

Secondary Contact Recreation Waters that support recreational uses that involve minor contact with 
the water. 

All surface waters 

Wildlife The surface water can provide habitat capable of supporting any life 
stage or activity of undomesticated fauna on a regular or periodic basis. 

All surface waters 
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Water Quality Criteria 

R²ü A|×æêÅÊé²Ƹê ü|ð²é èô|ÕÊðþ «éÊð²éÊ| æéÚúÊ®² | ©|ê²ÕÊØ² ×²|êôé² Ú¾ ü|ð²é èô|ÕÊðþ ðÅ|ð êôé¾|«² ü|ð²éê
must meet to support designated uses. These criteria are a means of identifying water quality problems 
and determining the effectiveness of state regulatory pollution control and prevention programs. If the 
existing water quality meets or is better than the water quality criteria, the waterbody supports its 
designated use(s). If the waterbody does not meet water quality criteria, then it is considered impaired 
for its designated use(s). 

Water quality criteria for each classification and designated use in New Hampshire can be found in RSA 
ŏœŐ Ƃœƃ Eq |Ø® ÊØ ðÅ² êð|ð²Ƹê êôé¾|«² ü|ð²é èô|ÕÊðþ é²¿ôÕ|ðÊÚØê (Wood & Edwardson, 2022). The designated 
uses applicable for waterbodies in the Hampton-Seabrook Estuary watershed include Aquatic Life 
Integrity, Fish Consumption, Shellfish Consumption, Potential Drinking Water Supply, Primary Contact 
Recreation, and Secondary Contact Recreation. A list of the primary and secondary numeric/narrative 
water quality criteria used to assess each designated use for New Hampshire waterbodies is shown in 
Table 3. Refer to Table A-1 in Appendix A for applicable designated uses and their support or non-support 
status by parameter for each Assessment Unit (AU) in the Hampton-Seabrook Estuary watershed. 

 

Table 3. List of primary and secondary numeric/narrative water quality criteria for each designated use in the 
Hampton-Seabrook Estuary watershed (Wood & Edwardson, 2022). Geo = geometric mean of multiple samples. 
Instan = instantaneous, single grab sample. Enterococci (Entero) and E. coli units are in MPN/100mL. TP = total 
phosphorus. 

Designated Use Primary Numeric/Narrative Criteria Secondary Numeric/Narrative Criteria 
Aquatic Life Use Biological assessments (macros & fish) Habitat assessments, channel stability 

DO > 5 mg/L & 75% saturation Chronic/acute toxics 
6.5 < pH < 8.0 Invasives, Turbidity, TP, Flow 

Potential Drinking Water Supply* Treatment tech. exists to produce safe drinking water Chronic/acute toxics 
Primary Contact Recreation Freshwater (beach): E. coli < 88 (Instan), 47 (Geo) Freshwater: Chlorophyll-a < 15 µg/L 

Estuarine (beach): Entero < 104 (Instan), 35 (Geo) Estuarine: Chlorophyll-a < 20 µg/L 
Freshwater (no beach): E. coli < 406 (Instan), 126 (Geo) Discharge of untreated sewage 
Estuarine (no beach): Entero < 104 (Instan), 35 (Geo) Presence of cyanobacteria or other scums 

Secondary Contact Recreation Freshwater: E. coli < 765 (Instan), 235 (Geo) Discharge of untreated sewage 
Estuarine: Entero < 520 (Instan), 175 (Geo) Obstructions to boating by infill 

Fish Consumption Freshwater: Mercury in fish tissue Other toxics in fish tissue 
Estuarine: Mercury and PCBs in fish tissue Toxics in water 

Shellfish Consumption Fecal coliform < 14 (Geo), 43 (90th percentile) 
 

Mercury and PCBs in fish tissue 
 

*Note that both Class A and B waters shall be considered potentially acceptable for water supply uses after adequate treatment (even if not 
currently used as such).  

 

Antidegradation Provisions 

The Antidegradation Provision (Env-Wq 1708) ÊØ R²ü A|×æêÅÊé²Ƹê water quality regulations serves to 
æéÚð²«ð Úé Ê×æéÚú² ðÅ² èô|ÕÊðþ Ú¾ ðÅ² êð|ð²Ƹê ü|ð²éêƈ hÅ² æéÚúÊêÊÚØ ÚôðÕÊØ²ê ÕÊ×Êð|ðÊÚØê Úé é²®ô«ðÊÚØê ¾Úé
future pollutant loading. Certain development projects (e.g., projects that require Alteration of Terrain 
Permit or 401 Water Quality Certification) may be subject to an Antidegradation Review to ensure 
«Ú×æÕÊ|Ø«² üÊðÅ ðÅ² êð|ð²Ƹê ü|ð²é èô|ÕÊðþ é²¿ôÕ|ðÊÚØêƈ hÅ² ØðÊ®²¿é|®|ðÊÚØ _éÚúÊêÊÚØ Êê Ú¾ð²Ø ÊØúÚÒ²®
during the permit review process for projects adjacent to waters that are designated impaired, high 
quality, or outstanding resource waters. While NHDES has not formally designated high-quality waters, 
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unimpaired waters are treated as high quality with respect to issuance of water quality certificates. 
Antidegradation requires that a permitted activity cannot use more than 20% of the remaining 
assimilative capacity of a high-quality water on a parameter-by-parameter basis. For impaired waters, 
antidegradation requires that permitted activities discharge no additional loading of the impaired 
parameter to the waterbody. 

Waterbody Assessments 

NHDES has defined and evaluated the water quality of 105 surface water AUs within the Hampton-
Seabrook Estuary watershed. For each AU, the corresponding designated uses and applicable water 
quality criteria are assessed against available data. Assessment results for the 105 AUs are presented in 
Table A-1 in Appendix A. 

Fish Consumption 

The designated use of fish consumption was evaluated for all 105 AUs in the watershed using 
quantitative criteria for mercury and/or polychlorinated biphenyls (PCBs), the latter parameter for 
estuarine AUs only. As of the 2020/2022 reporting cycle, all 105 AUs in the watershed were determined to 
be marginally impaired for fish consumption, with all freshwater segments (lakes, rivers, and 
impoundments) having a Total Maximum Daily Load (TMDL) in place (4A-M) and all estuarine segments 
requiring a TMDL (5-M). One AU, Hampton Falls River-Winkley Brook (NHRIV600031003-01), was also 
assessed for fish consumption using criteria for copper and was determined to be potentially attaining 
standards (3-PAS); however, there were insufficient data to make an official assessment. Overall, no 
waterbodies in the Hampton-Seabrook Estuary watershed fully support fish consumption. See Table A-
1, Appendix A. 

Shellfish Consumption 

The designated use of shellfish consumption was evaluated for 25 estuarine AUs using quantitative 
criteria for four parameters: dioxin (including 2,3,7,8-TCDD), fecal coliform, mercury, and PCBs. For 
dioxin, mercury, and PCBs, all AUs were determined to be marginally impaired for shellfish consumption 
and require a TMDL (5-M). For fecal coliform, 16 AUs were determined to be severely impaired with a 
TMDL in place (4A-P); three were marginally impaired with a TMDL in place (4A-M); and six were 
potentially not attaining standards (3-PNS); however, there were insufficient data to make an official 
assessment. Overall, no estuarine waterbodies in the Hampton-Seabrook Estuary watershed fully 
support shellfish consumption, though shellfish harvesting is conditionally approved in portions of 
Hampton Harbor. See Table A-1, Appendix A. See section on Shellfish & Harvesting for more details. 

Potential Drinking Water Supply 

The designated use of potential drinking water supply was evaluated for 24 AUs in the watershed using 
quantitative criteria for three parameters: fecal coliform, E. coli, and copper. For fecal coliform, 21 of 23 
assessed AUs were determined to be potentially not attaining standards (3-PNS); the remaining two 
assessed AUs were determined to be potentially attaining standards (3-PAS). One AU, Hampton Falls 
River-Winkley Brook (NHRIV600031003-01), was assessed for potential drinking water supply using 
criteria for E. coli and copper and was determined to be potentially not attaining standards (3-PNS) for 
E. coli and potentially attaining standards (3-PAS) for copper. Overall, waterbodies in the Hampton-
Seabrook Estuary watershed show some evidence for not fully supporting potential drinking water 
supply, though more data are necessary. See Table A-1, Appendix A.  
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bÚô¿ÅÕþ őŌǯ Ú¾ A|×æðÚØƸêaquifers are üÊðÅÊØ ðÅ² hÚüØƸêAquifer Protection Area, which protects the 
highest quality aquifers and includes five active and four inactive public water systems. Aquarion Water 
Company ×|Ø|¿²ê A|×æðÚØƸê ü|ð²é êþêð²×ƃ æéÚúÊ®ÊØ¿ ê²éúÊ«² ðÚ |ææéÚýÊ×|ð²Õþ ŌŒƃŋŋŋ ÕÚ«|ðÊÚØê ÊØ ðÅ²
Town. Small aquifer areas also exist in the towns of Seabrook and Hampton Falls.  

Aquatic Life Integrity 

The designated use of aquatic life integrity was evaluated for 13 AUs in the watershed using quantitative 
criteria for the following parameters: fish bioassessments, various toxins, various metals, turbidity, 
chloride, dissolved oxygen, pH, and phosphorus. Three of 13 assessed AUs were determined to be 
attaining standards (2-G and 2-M) or potentially attaining standards (3-PAS) for several parameters. The 
Hampton River Boat Club Safety Zone (NHEST600031003-04) was determined to be attaining for 
ammonia, dissolved oxygen saturation, and pH; Tide Mill Creek (NHEST600031004-03-03) was 
determined to be potentially attaining for residual chlorine; and Hampton Falls River-Winkley Brook 
(NHRIV600031003-01) was determined to be attaining for fish bioassessments and potentially attaining 
for aluminum, chloride, copper, dissolved oxygen saturation, dissolved oxygen, lead, phosphorus, 
turbidity, and pH. However, 10 of 13 AUs were determined to be impaired for aquatic life integrity for one 
or more parameters. Four AUs were determined to be severely impaired for dissolved oxygen and in need 
of a TMDL (5-P). Six AUs were determined to be marginally impaired for pH and in need of a TMDL (5-M). 
Four AUs were determined to be marginally impaired for one or more metals (aluminum, barium, 
copper, iron, lead, mercury, nickel, and zinc) and in need of a TMDL (5-M), with one additional AU severely 
impaired for metals. Three AUs were determined to be marginally impaired for other toxins (e.g., 
anthracene, arsenic, PAHs) and in need of a TMDL (5-M). The majority of and remaining AUs lack sufficient 
data for an official assessment. Of those AUs with official assessments, most do not fully support the 
designated use of aquatic life integrity. See Table A-1, Appendix A. 

Primary Contact Recreation 

The designated use of primary contact recreation was evaluated for 13 AUs in the watershed using 
quantitative criteria for three parameters: E. coli, enterococcus, and chlorophyll-a. Three of five assessed 
freshwater AUs were determined to be severely impaired for E. coli with a TMDL in place (4A-P); one 
marginally impaired with a TMDL in place (4A-M); and one potentially not attaining standards (3-PNS). 
One of seven assessed estuarine AUs was determined to be severely impaired for enterococcus with a 
TMDL in place (4A-P); two marginally impaired with a TMDL in place (4A-M); two potentially not attaining 
standards (3-PNS); and two marginally attaining standards (2-M). One assessed estuarine AU was 
determined to be potentially attaining standards (3-PAS) for chlorophyll-a. The majority of and 
remaining AUs lack sufficient data for an official assessment. Of those AUs with official assessments, 
most do not fully support the designated use of primary contact recreation. See Table A-1, Appendix A.  

 Secondary Contact Recreation 

The designated use of secondary contact recreation was evaluated for 10 AUs in the watershed using 
quantitative criteria for three parameters: E. coli, enterococcus, and sedimentation/siltation. Two of five 
assessed estuarine AUs were determined to be attaining standards (2-G and 2-M) for enterococcus; one 
potentially attaining standards (3-PAS); one marginally impaired with a TMDL in place (4A-M); and one 
severely impaired and in need of a TMDL (5-P). One of four assessed freshwater AUs were determined to 
be severely impaired for E. coli with a TMDL in place (4A-P); two marginally impaired with a TMDL in place 
(4A-M); and one potentially not attaining standards (3-PNS). One freshwater AU was determined to be 
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potentially attaining standards (3-PAS) for sedimentation/siltation. The majority of and remaining AUs 
lack sufficient data for an official assessment. Of those AUs with official assessments, more than half do 
not fully support the designated use of secondary contact recreation. See Table A-1, Appendix A.  

Water Quality Summary 

Within the NHDES Environmental Monitoring Database (EMD), data for key water quality parameters 
exist for 50 of the 105 AUs within the Hampton-Seabrook Estuary watershed. These data have been 
sampled as a part of multiple programs dating back to 1986 and cover the complete spectrum of 
taxonomic, chemical, physical, biological, and continuous water quality parameters. These data were 
averaged by site and parameter in supplementary tables and are summarized for major parameters 
below. Refer to Figure 4 for primary water quality station locations. 

Nitrogen 

In marine waters, nitrogen is typically the limiting nutrient for growth. Excess nutrients, including 
nitrogen, from anthropogenic sources such as fertilizers, livestock waste, pet waste, and atmospheric 
deposition (vehicle or industrial emissions) in stormwater runoff, as well as human wastewater effluent 
from treatment plants, malfunctioning septic systems, or leaky sewer lines, can lead to cultural 
eutrophication of surface waters. Eutrophic surface waters with high nitrogen concentrations 
experience nuisance plant and algae growth that can deplete dissolved oxygen concentrations and 
depress native species populations such as eelgrass. 

In the Hampton-Seabrook Estuary watershed, there is minimal historic nitrogen data for surface waters. 
Of the data available, most stations are confined to estuarine waters and major freshwater rivers and 
lakes. In the NHDES EMD, across 46 stations in 18 AUs within the watershed, there are 1,026 observations 
of eight nitrogen species (ammonia, dissolved nitrogen, total Kjeldahl nitrogen, nitrate + nitrite, nitrate, 
nitrite, organic nitrogen, and suspended nitrogen). For ammonia, nitrate, and nitrite, average 
concentrations by station are generally low (<0.1 mg/L) with only a few stations showing higher 
concentrations. For dissolved and total Kjeldahl nitrogen, average concentrations by station typically 
range from 0.1 to 0.5 mg/L, with stations in freshwater lakes and rivers having higher values. The most 
sampled stations are HHHR in the Hampton River Boat Club Safety Zone, NH-0004A and NH-0007A in 
Hampton Harbor, and NH-0009A in the Hampton Falls River (WWTF Safety Zone), all of which show low 
average nitrogen concentrations. See Table S2 in the HSE EMP Supplementary Document. 

The main sources of nitrogen loading to the Hampton-Seabrook Estuary comes from atmospheric 
deposition (38,362 lbs./yr, 43.2%), chemical fertilizer (22,885 lbs./yr, 25.8%) largely from residential 
lawns, human waste (15.7%), and animal waste (15.3%) (PREP, 2015). 

Phosphorus 

In freshwater, phosphorus is typically the limiting nutrient for growth. Dissolved phosphorus is generally 
found in much lower concentrations than nitrogen because it is often bound in particulate form. Low 
oxygen concentrations can promote the release of particulate phosphorus into dissolved forms, thereby 
elevating phosphorus concentrations in surface waters. Anthropogenic sources of phosphorus include 
human, pet, and livestock waste, sediment erosion, and fertilizer.  

In the Hampton-Seabrook Estuary watershed, there is minimal historic phosphorus data for surface 
waters. In the NHDES EMD, across 43 stations in 17 AUs within the watershed, there are 448 observations 
of two phosphorus species (total phosphorus and ortho-phosphate). For total phosphorus, average 
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concentrations by station are generally low, ranging from 0.02 to 0.04 mg/L. Seven stations have total 
phosphorus concentrations greater than 0.04 mg/L, two of which exceed 0.20 mg/L and are in Hampton 
Harbor. For ortho-phosphate, average concentrations by station are also generally low, ranging from 
0.01 to 0.03 mg/L except for two stations which were marginally higher at 0.04 and 0.06 mg/L. The most 
sampled stations are HHHR in the Hampton River Boat Club Safety Zone, NH-0004A and NH-0007A in 
Hampton Harbor, and NH-0009A in the Hampton Falls River (WWTF Safety Zone). See Table S2 in the HSE 
EMP Supplementary Document. 

Organic Carbon 

Elevated concentrations of organic carbon, both in particulate and dissolved forms, can degrade water 
quality by 1) reducing the amount of light available for submerged aquatic vegetation to undergo 
photosynthesis and 2) providing microorganisms with organic substrate to decompose and thereby 
consume and lower oxygen concentrations. In the NHDES EMD, across 25 stations in 11 AUs within the 
watershed, there are 196 observations of two organic carbon species (organic carbon and suspended 
carbon). All these stations only have one or two observations of each of these parameters except for four 
stations: HHHR in the Hampton River Boat Club Safety Zone, NH-0004A and NH-0007A in Hampton 
Harbor, and NH-0009A in the Hampton Falls River (WWTF Safety Zone). For organic carbon, average 
concentrations at these stations are above the recommended criterion of 2.0 mg/L, ranging from 2.1 Ʃ 
13.6 mg/L. For suspended carbon, average concentrations are lower, ranging from 0.3-1.3 mg/L. See 
Table S2 in the HSE EMP Supplementary Document. 

Dissolved Oxygen 

Virtually all aquatic organisms require dissolved oxygen to survive, and as a result, it is one of the most 
important water quality parameters to monitor. Low dissolved oxygen (concentrations below 5 mg/L 
and 75% saturation) pose a risk to ecosystem health by restricting the habitat range of organisms that 
require more oxygen. Unlike nutrients, however, dissolved oxygen measurements can be made in-situ 
using field meters and data loggers, allowing for potentially more observations at a lower cost. 

Like nitrogen and phosphorus, there is relatively little historical data coverage of dissolved oxygen 
concentrations in the Hampton-Seabrook Estuary watershed compared to other areas (Jones, 2000). In 
the NHDES EMD, across 59 stations in 24 AUs within the watershed, there are 1,609 observations of 
dissolved oxygen and dissolved oxygen saturation. Three stations, TR-W-01 and TR-W-03 in Taylor River 
Refuge Pond and NH07-0016A in Mill Creek, had average dissolved oxygen concentrations below 5 mg/L. 
For dissolved oxygen saturation, 18 stations in 9 AUs had average values below 75%. See Table S3 in the 
HSE EMP Supplementary Document. 

High temporal resolution of dissolved oxygen data from data loggers are also available for the Hampton-
Seabrook Estuary watershed at five stations in three AUs (Hampton River Boat Club Safety Zone, Taylor 
River Refuge Pond, and Meadow Pond). In the Hampton River Boat Club Safety Zone, there are 67,869 
observations of dissolved oxygen at one station (HHHR) ranging from 0.5-12.9 mg/L, of which 5% fall 
below 5 mg/L. At the same station, there are 70,066 observations of dissolved oxygen saturation ranging 
from 1-154%, of which 13% fall below 75%. Three stations in the Taylor River Refuge Pond have dissolved 
oxygen data: 03-TLR, TR-W-06, and TR-W-01. These stations have 950, 2,187, and 2,186 observations 
which fall below 5 mg/L 0%, 40%, and 55% of the time, respectively. Dissolved oxygen saturation was 
measured only at 03-TLR, with 950 values ranging from 61-103%, of which 5% fall below 75%. In Meadow 
Pond, there are 378 observations of dissolved oxygen ranging from 6.0-8.5 mg/L at one station (NC20) 
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and 378 observations of dissolved oxygen saturation ranging from 68-94% with 16% falling below 75%. 
See Table S5 in the HSE EMP Supplementary Document. 

Total Suspended Solids (TSS) 

Like organic carbon, too much suspended material in the water column can degrade water quality by 
limiting the amount of light available for submerged aquatic vegetation. In the NHDES EMD, across 30 
stations in 11 AUs within the watershed, there are 201 observations of Total Suspended Solids (TSS). 
Twenty-three (23) stations have only three observations or less, with values at those stations ranging 
from 3-38 mg/L. Four stations in three AUs (Hampton River Boat Club Safety Zone, Hampton Falls River 
(WWTF Safety Zone), and Hampton Harbor) have more than 25 observations of TSS ranging from 12-21 
mg/L. See Table S3 in the HSE EMP Supplementary Document. 

Specific Conductance 

Specific conductance is an indirect measure of the dissolved ions in water and is widely used as a basic 
water quality indicator in freshwater systems because pollutants (such as ionized nutrients) can increase 
the number of ions in the water. Marine waters naturally have high conductivity due to the large number 
of dissolved salts present. As a result, specific conductivity is not an effective water quality indicator in 
estuaries and instead serves as a proxy for salinity, which is driven largely by tidal stage and 
precipitation.  

Similar to dissolved oxygen, there is minimal historical data for specific conductance in the Hampton-
Seabrook Estuary watershed. In the NHDES EMD, across 28 stations in 15 AUs within the watershed, there 
are 637 observations of specific conductivity. One station is located in the estuary with only one 
observation, while the remaining stations are located in lakes, rivers, and impoundments. Two of the 27 
freshwater stations have average specific conductivities exceeding the guidance threshold of 835 mS/cm: 
TR-W-12 in the Taylor River from Rice Dam to Taylor River Refuge Pond and MEAHAMD in Meadow Pond. 
The other stations have average specific conductivities ranging from 187-702 mS/cm. See Table S3 in the 
HSE EMP Supplementary Document. 

High temporal resolution of specific conductivity data from data loggers are also available for the 
Hampton-Seabrook Estuary watershed at six stations in four AUs (Hampton River Boat Club Safety Zone, 
Taylor River Refuge Pond, Cains Brook-Noyes Pond, and Meadow Pond). In the Hampton River Boat Club 
Safety Zone, there are 69,697 observations of specific conductivity at one station (HHHR) ranging from 
20-503 mS/cm. Three stations in the Taylor River Refuge Pond (03-TLR, TR-W-06, and TR-W-01) have 1,898, 
2,187, and 2,186 observations, respectively, none of which exceed 835 mS/cm. In Cains Brook-Noyes 
Pond, there are 46,450 observations of specific conductivity at one station (02-CNS) ranging from 221-
2,253, with 17% exceeding 835 mS/cm. In Meadow Pond, there are 378 observations of around 1 mS/cm. 
See Table S5 in the HSE EMP Supplementary Document. 

pH 

Waters that are either too acidic (pH<6.5) or too basic (pH>8.0) can have a negative impact on aquatic 
organisms that are sensitive to pH. This parameter is particularly important for calcifying organisms like 
clams, oysters, and mussels whose ability to build their shell is influenced by the chemistry of the water. 
In addition to external influences such as gas exchange with the atmosphere and the chemistry of the 
underlying soils, pH in coastal waterbodies is also influenced by the relative rates of photosynthesis and 
respiration since these factors regulate the concentration of dissolved carbon dioxide in water. 
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In the NHDES EMD, across 118 stations in 31 AUs within the watershed, there are 3,186 observations of 
pH. Fifty (50) stations have only three observations or less, with average values ranging from 6.0-8.1. The 
remaining 68 stations have between 4 and 147 observations each, with average values ranging from 6.2-
8.2. Overall, there are six stations in four AUs with average pH values less than 6.5 and eight stations in 
six AUs with average pH values greater than 8.0. See Table S3 in the HSE EMP Supplementary Document. 

High temporal resolution of pH data from data loggers are also available for the Hampton-Seabrook 
Estuary watershed at six stations in three AUs (Hampton River Boat Club Safety Zone, Taylor River Refuge 
Pond, and Meadow Pond). In the Hampton River Boat Club Safety Zone, there are 72,130 observations of 
pH at one station (HHHR) ranging from 6.9-8.4, of which 24% exceed the 8.0 criterion. Three stations in 
the Taylor River Refuge Pond (03-TLR, TR-W-06, and TR-W-01) have 1,898, 2,187, and 2,186 observations, 
respectively, none of which are outside the 6.5-8.0 range. In Meadow Pond, there are 378 observations 
of pH at one station (NC20) ranging from 6.8-7.6. See Table S5 in the HSE EMP Supplementary Document. 

Phytoplankton/Chlorophyll-a 

Chlorophyll-a is a photosynthetic pigment found in most phytoplankton and is often used as a proxy for 
phytoplankton abundance. Although phytoplankton are vital to marine food webs due to their roles as 
primary producers, too much phytoplankton can lead to poor water quality conditions such as reduced 
water clarity and decreased oxygen in bottom waters. As such, both direct counts of phytoplankton 
abundance and measurements of chlorophyll-a are important water quality parameters. 

In the NHDES EMD, across 45 stations in 19 AUs within the watershed, there are 242 observations of 
chlorophyll-a (both corrected and uncorrected for pheophytin). Twenty-six (26) stations have only one 
observation each, with values ranging from <0.2-7.2 mg/L. Four stations have 30 or more observations 
each (HHHR in the Hampton River Boat Club Safety Zone, NH-0004A and NH-0007A in 
Hampton/Seabrook Harbor, and NH-0009A in the Hampton Falls River (WWTF Safety Zone)), with 
average values ranging from 1.4-4.1 mg/L. No stations had an average chlorophyll-a concentration 
exceeding the state freshwater criterion of 15 mg/L (or the state estuarine criterion of 20 mg/L). See Table 
S4 in the HSE EMP Supplementary Document. 

High temporal resolution of chlorophyll-a data from data loggers are also available at one station 
(HHHR) within the Hampton River Boat Club Safety Zone. At this station, there are 15,072 observations 
of chlorophyll-a ranging from 0.9-366.0 mg/L. These observations were generally low, averaging 7.6 mg/L, 
but with 6% of values exceeding 20 mg/L. See Table S5 in the HSE EMP Supplementary Document. 

Fecal Indicator Bacteria (E. coli, enterococcus, fecal streptococcus) 

High counts of fecal indicator bacteria such as E. coli, enterococcus, and fecal streptococcus in surface 
waters pose a risk to human health due to the numerous pathogens associated with fecal bacteria. High 
fecal indicator bacteria levels are often associated with illicit discharges of human wastewater from 
sewers and malfunctioning septic systems, along with other potential fecal sources from pet, livestock, 
and wildlife waste in stormwater runoff or direct deposition. Fecal waste sources are difficult to track via 
fecal indicator bacteria for determining public health risk due to the inherent variability of fecal indicator 
bacteria growth, both in-situ and in the laboratory. 

Although there are fecal indicator bacteria data for many stations in the Hampton-Seabrook Estuary 
watershed, most stations lack the amount of data required to properly assess the risk to public health. 
In the NHDES EMD, across 141 stations in 35 AUs within the watershed, there are 1,318 observations of 
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enterococcus, E. coli, and fecal streptococcus. For enterococcus, 46 stations are in estuarine 
waterbodies, with 13 stations showing average concentrations that exceed the 35 MPN/100mL criterion; 
however, most stations have only one or two observations. For E. coli, 126 stations are in both estuarine 
and fresh waterbodies, with 45 stations showing average concentrations that exceed the 126 
MPN/100mL criterion; however, most stations have only one observation. For fecal streptococcus, there 
are 22 stations with one observation each and values range from 20-390 MPN/100mL with an average of 
125 MPN/100mL. See Table S4 in the HSE EMP Supplementary Document. 

Based on fecal indicator bacteria data collected at beaches along the New Hampshire seacoast, beach 
conditions are generally good, with less than one percent of beach days experiencing an advisory. 

Recommendations Based on Data Gaps 

Within the Hampton-Seabrook Estuary watershed, there is a sufficient level of baseline monitoring 
across the watershed for parameters directly related to public health risks (e.g., mercury, fecal coliform, 
and PCBs sampled to evaluate fish/shellfish consumption and potential drinking water supply); 
however, there are only a few waterbodies that also have sufficient baseline water quality monitoring 
for other parameters. The Hampton River Boat Club Safety Zone (AUID=NHEST600031003-04, station 
ID=HHHR), Hampton/Seabrook Harbor (AUID=NHEST600031004-09-09, station ID=NH-0004A, NH-
0007A), the Hampton Falls River WWTF Safety Zone (AUID=NHEST600031004-04-01, station ID=NH-
0009A), and Taylor River Refuge Pond (AUID=NHLAK600031003-02, station ID=03-TLR, TR-W-01, TR-W-06) 
consistently have more data for almost all water quality parameters compared to other waterbodies in 
the watershed (Figure 4). This targeted sampling effort maximizes available resources by focusing on 
areas with critical habitat or known pollutant concerns, but it fails to provide a complete picture of water 
quality in the watershed. It is important that water quality sampling in these priority areas be continued 
to allow for continuous time series to be established; however, if additional resources become available, 
these efforts should be expanded to other high priority freshwater and estuarine segments in the 
watershed. More detailed review of available data and monitoring objectives is required to identify those 
high priority areas in the watershed. 

In terms of specific parameters, one parameter that requires additional monitoring efforts to properly 
assess both primary and secondary contact recreation is fecal indicator bacteria. Currently 13 AUs have 
been assessed for primary contact recreation and 10 AUs for secondary contact recreation, with all other 
waterbodies left unassessed due to insufficient data. Although data for fecal indicator bacteria are 
available at 141 stations in 35 AUs, most of these stations have only one or two observations. To 
determine the scope of public health risks from recreation in the watershed, more bacteria data are 
needed for NHDES to properly assess primary and secondary contact uses.  

Other parameters that have limited data within the watershed that would benefit from additional 
monitoring include dissolved oxygen, temperature, specific conductance, pH, chloride, chlorophyll-a, 
TSS, and nutrients. If resources are limited, parameters that can be measured using field instruments, 
such as dissolved oxygen, temperature, specific conductance, and pH, should be prioritized since they 
can be collected by volunteers trained through the NHDES Volunteer Lake Assessment Program (VLAP) 
or Volunteer River Assessment Program (VRAP) at little-to-no cost provided the appropriate instruments 
are available. This is especially relevant for dissolved oxygen and pH because both parameters are 
unassessed for aquatic life integrity use for most waterbodies in the watershed. Due to the high costs 
associated with laboratory analysis, the remaining parameters (chloride, chlorophyll-a, TSS, and 
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nutrients) should be analyzed at waterbodies on a case-by-case basis depending on known stressors 
and historical water quality data. For example, a freshwater lake with low dissolved oxygen would be a 
good candidate for chlorophyll-a and phosphorus sampling to help determine if algae blooms are a 
potential cause and to see if internal phosphorus loading is occurring due to the low oxygen conditions. 
As another example, a waterbody adjacent to developed areas would be a good candidate for TSS and 
chloride (if freshwater) sampling to determine if erosion or road salt application during winter is 
impacting water quality. With this approach, available resources can be maximized to gain a greater 
understanding of water quality throughout the Hampton-Seabrook Estuary watershed. 

Sand Dunes, Beaches, & Shorelines 

The Hampton-Seabrook Estuary contains some of the last remaining sand dunes in New Hampshire 
(Jones, 2000). The dunes are located along the coast and near the mouth of Hampton Harbor adjacent 
to the U.S. Route 1A bridge connecting Seabrook and Hampton. The largest area of intact sand dune can 
be found in the Seabrook Dunes, west of U.S. Route 1A (Eberhardt & Burdick, 2008). This unique and rare 
ecological system supports habitat and foraging for many threatened, endangered, and rare plant 
and animal species. Dune community types include beach grass grassland, Hudsonia maritime 
shrubland, bayberry - beach plum maritime shrubland, and maritime wooded dune (Figure 5) (Eberhardt 
& Burdick, 2008). Sand dunes are classified into three zones: foredune, interdune, and backdune. 
Foredunes face the ocean and thus are highly exposed to the erosive forces of waves and wind. 
Foredunes are largely colonized by American beachgrass, which have dense root systems to stabilize the 
dune system. American beachgrass is a common and hardy plant found within dune systems and covers 
71% of the current extent of sand dune habitat in the Hampton-Seabrook Estuary watershed (Eberhardt 
& Burdick, 2008); however, loss of beachgrass is a major concern for dune protection and restoration 
efforts. Interdunes are afforded some protection by the foredunes, allowing for a higher diversity of 
species colonization. Backdunes are the most stable of the three zones and are typically composed of 
shrubs and trees. The last remaining backdune in the state can be found in the Seabrook Dunes, making 
its maritime shrubland community type rare in New Hampshire (Figure 5) (Eberhardt & Burdick, 2008). 
Remnant foredunes and interdunes in the state are largely located in front of beachside homes along 
the coast. 

Since 1776, the extent of dune habitat in the Hampton-
Seabrook Estuary watershed has declined by nearly 84%, 
from 724 acres in 1776 to 119 acres in 2005 (Eberhardt & 
Burdick, 2008). The majority of sand dune loss along the New 
Hampshire coastline has been due to fill and development; 
however, disturbance from de-vegetating the dune, 
constructing walkways, and recreating have also played a role 
in decreasing sand dune habitat (Figure 6) (Eberhardt & 
Burdick, 2008). Development along the coast restricts the 
natural movement of sand into and out of the dune system, 
preventing the natural shifting of the shoreline in response to 
erosive forces such as wind, waves, and storms.  

In addition to sand dunes, other coastal natural features such 
as beaches and rocky shorelines also serve as natural 
defensive barriers to help protect against storm surges and 

The planned replacement of the Neil R. 
Underwood Memorial Bridge (referred 
to as the Hampton Harbor Bridge 
Project) is necessary for public safety 
and transportation connectivity along 
the seacoast. The 2022 Environmental 
Assessment considered the potential 
impact of the project on the Hampton-
Seabrook Dunes Wildlife Management 
Area (Dunes WMA) to the southwest of 
the existing bridge and found no 
significant impact and thus no 
mitigation necessary. However, 
appropriate BMPs should be put in 
place during construction to ensure no 
adverse impact to the dunes. 

https://www.nh.gov/dot/projects/seabrookhampton15904/documents/15904_rev_env_02172022.pdf
https://www.nh.gov/dot/projects/seabrookhampton15904/documents/15904_rev_env_02172022.pdf
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erosion. Hampton Beach, Seabrook Beach, and North Beach are the major sandy beaches located along 
A|×æðÚØ |Ø® c²|©éÚÚÒƸs coastlineƈ R²ü A|×æêÅÊé²Ƹê «Ú|êðÕÊØ², including Hampton Harbor, has been 
hardened by tidal shoreline structures such as stone and concrete walls, jetties and groins, and rip rap 
revetments. For example, there is a large jetty/groin that extends into the Atlantic Ocean from the 
ØÚéðÅ²éØ ²®¿² Ú¾ A|×æðÚØ A|é©ÚéƸê ×ÚôðÅƈ A|×æðÚØ Å|ê őƈŔœ ×ÊÕ²ê ƠŌŔǯơ Ú¾ |é×Úé²® |Ø® ōŔƈŌŐ ×ÊÕ²ê
of unarmored shoreline; Hampton Falls has 0.01 miles (1%) of armored and 1.88 miles of unarmored 
shoreline; and Seabrook has 2.38 miles (9%) of armored and 24.01 miles of unarmored shoreline (NHDES 
Coastal Program, 2016). These shoreline structures were built to stabilize and protect the tidal coastline; 
however, they also degrade shoreline habitat and the natural ability of coastal features to protect 
against storm surges and erosion.  

 

Sand dune overlooking mudflat. © Matt Parker. 
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Figure 4. Water quality monitoring station locations in the Hampton-Seabrook Estuary watershed. 
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Figure 5. Current dune community types along Hampton and Seabrook, NH (Eberhardt & Burdick, 2008). 
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Figure 6. Historic and current sand dune extent along Hampton and Seabrook, NH (Eberhardt & Burdick, 2008).  
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Salt Marsh & Vegetation 

One of the largest and most prominent natural features of the Hampton-Seabrook Estuary is the salt 
marsh, which is also the largest continuous salt marsh in New Hampshire (PREP, 2015). Salt marshes 
are intertidal areas composed of open grass meadows and narrow fringe systems. They are among the 
most productive ecosystems due to their high rate of plant growth (Eberhardt & Burdick, 2008). Salt 
marsh grasses form the vegetative structure of salt marsh ecosystems. In the northeastern U.S., salt 
marshes are primarily composed of perennial grasses such as Spartina alterniflora (smooth cordgrass), 
Spartina patens (salt meadow cordgrass), and Distichlis spicata (spike grass). Where tidal flow becomes 
restricted and salinity decreases, these grasses are replaced by more freshwater-tolerant plants such as 
Typha angustifolia (narrowleaf cattail) and Typha latifolia (broadleaf cattail) (Smith & Warren, 2012). Salt 
marshes contain many sub-habitat units, including high marsh, low marsh, brackish marsh, mudflat, 
pannes and pools, and open water. High resolution tidal wetland data on salt marsh habitats are 
available through the NH Coastal Viewer and are made possible through the work of various partners, 
including the Great Bay NERR, NHFG, and TNC. 

The salt marsh and freshwater wetlands within the eêðô|éþƸê ü|ð²éêÅ²® ê²éú² ×|Øþ vital functions for 
surrounding communities - chief among them is flood storage capacity during storm events which 
reduces the risk of flood damage. Other vital ecological services provided by salt marshes include 
shoreline stabilization, nutrient cycling,  pollutant removal,  and breeding refuge and forage 
habitat  for crustaceans, invertebrates, fish, and birds. Because of these services, salt marshes support a 
broad and diverse food web that contributes to the overall biodiversity and ecosystem health of the 
estuary (Eberhardt & Burdick, 2008). 

Threats to the Hampton-Seabrook Estuary salt marsh include high marsh subsidence, pool expansion, 
habitat transition, prolonged flooding, and loss (Moore, n.d.). An estimated 614 acres of salt marsh in 
the Hampton-Seabrook Estuary watershed have already been lost between the early 1900s and 2010, 
primarily due to tidal restrictions, invasive species colonization, fill, and ditch excavation (Figure 7) 
(PREP, 2018; Eberhardt & Burdick, 2008). More specifically:  

(1) Tidal restrictions from infrastructure such as undersized bridges and culverts have reduced 
natural tidal flow exchange from Hampton Harbor to the upper marsh fringes in some areas, which 
alters habitat structure.  

(2) Two invasive plant species targeted by NHDES for invasive species management and removal are 
Lepidium spp. (pepperweed) and Phragmites australis (common reed). Beginning in 2008, the 
NHDES Coastal Program monitors and implements control strategies for pepperweed at four sites 
within the Hampton-Seabrook Estuary watershed: one in Hampton, two in Seabrook, and one along 
I-95 in Hampton Falls. Through a USFWS grant from 2020-2022, NDHES, in partnership with a 
volunteer organization, Nature Groupie, completed intensive invasive species mapping of the New 
Hampshire coast and identified four new pepperweed sites in the Hampton-Seabrook Estuary 
watershed: one in Seabrook, two on residential properties in back barrier neighborhoods of 
Hampton, and one on Landing Rd in Hampton. NHDES counted over 11,000 pepperweed stems, 
üÅÊ«Å «Å|Ø¿²® RA/3cƸ ×|Ø|¿²×ent strategy for pepperweed from containment to eradication.  

(3) Historically, some salt marsh areas were filled in to make way for development.  

https://nhcoastalviewer.unh.edu/Html5Viewer/index.html?viewer=NHCoastalViewer
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(4) In the 17th and 18th centuries, salt marsh ditching and haying by early European settlers in the 
Hampton-Seabrook Estuary watershed promoted a shift in dominant vegetation from S. alterniflora 
to historically more economically valuable grasses like S. patens (salt marsh hay) and Juncus 
gerardii (black grass) (Eberhardt & Burdick, 2008). Early European settlers ditched the salt marsh to 
drain and dry the land for use as pastureland. In the 20th century, ditching of the salt marsh was 
continued for mosquito control. Today, restoration efforts are underway to fill in historic ditches to 
promote sedimentation and vegetation re-establishment. 

It is expected that more salt marsh will be lost in the future from sea level rise. As sea level rises, salt 
marshes typically adapt by migrating landward. For the Hampton-Seabrook Estuary and other salt 
marshes surrounded by development, there is limited natural, low-elevation upland area for migration 
of salt marshes, which will otherwise be drowned and converted to open water in the future. The 
continued loss in salt marsh will increase local flood risk and reduce critical habitat for a variety of 
wildlife. For this reason, it is essential that any open space upland of the estuary be protected from 
development and any unused developed areas be converted back to open space to allow for current and 
future salt marsh migration. Refer to the Future Threats section. 

 

Salt marsh in the Hampton-Seabrook Estuary watershed. © Rayann Dionne. 
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Figure 7. Historic and current salt marsh extent in the Hampton-Seabrook Estuary watershed (Eberhardt & 

Burdick, 2008).  
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Watershed Land Use  

Characterizing watershed land use is essential for water resource protection as it can help to 
identify potential sources of pollution. For instance, a watershed with large areas of developed land and 
minimal forest will likely be more at risk for water quality and habitat degradation than a watershed with 
well-managed development and large tracts of undisturbed forest. A large amount of impervious 
surfaces within a watershed can cause high nutrient loading as atmospheric deposition on these 
surfaces allows nutrients to accumulate and eventually be transported to surface waters via stormwater 
runoff. Agricultural fields and residential neighborhoods can also be sources of nutrients to waterbodies 
through the application of fertilizers rich in nutrients to crop fields and lawns. The risk of other potential 
pollutant sources, including industrial discharges, septic tanks, leaking sewer lines, pet waste, and 
wildlife waste, can also be investigated using land cover. Additionally, analyzing trends in land cover 
over time and predicting future land cover scenarios from these trends and existing ordinances and 
regulations can help inform management efforts aimed at protecting water resources. 

Historic & Current Development 

Historically, humans were drawn to the Hampton-Seabrook Estuary to benefit from its abundant natural 
resources and critical ecological services. Dating back 4,000 years, Native Americans relied on the 
estuary for its rich shellfish and finfish populations, as well as its fertile land for farming. By the 17th 
century, European settlers utilized the estuary for food, both for farming and fish/shellfish harvesting. 
Infrastructure such as sawmills, windmills, grists, fulling mills, and dams were built along the rivers and 
creeks within the eêðô|éþƸê ü|ð²éêÅ²® ðÚ Å|éØ²êê ²Ø²é¿þ ¾éÚ× üÊØ® |Ø®water. As more people settled in 
the area over the centuries, the New Hampshire seacoast became a hub for travelers as taverns and meat 
shops were erected and roads and bridges were expanded, with the mile-long bridge spanning over 
Hampton Harbor and connecting the towns of Hampton and Seabrook built in 1901 (Town of Hampton, 
NH, 2021). In the 20th century , the area was rapidly developed, including the Hampton Beach area by 
the 1930s, which resulted in the destruction of salt marsh and dune habitats and sedimentation of 
Hampton Harbor, the dredging of which continues to present day (Eberhardt & Burdick, 2008). 
Commercial and residential development along the U.S. Route 1 corridor brought to the area antique 
stores, restaurants, automobile dealers, and retail stores.  

In this century, based on an assessment performed in 2000 for the New Hampshire portion of the 
watershed, roughly a quarter of the watershed was developed, with 5,800 acres of urban area (23%), 400 
acres of cleared land (2%), and 380 acres of disturbed land (2%) (Jones, 2000). There was also a moderate 
amount of agriculture in the watershed, covering 2,039 acres (8%) (Jones, 2000). The remaining two-
thirds of the watershed area consisted of forested and natural lands, with 10,094 acres of forest (40%), 
5,392 acres of wetland (21%), and 1,030 acres of open water (4%) (Jones, 2000). Updated land cover data 
for the entire watershed (both New Hampshire and Massachusetts) was generated in 2015/2016 (Figure 
8) and shows developed land at 9,157 acres (31%), agricultural land  at 1,294 acres (4%), and natural 
land such as forest, meadow, wetlands, and open water at 18,676 acres (64%). Because of technological 
improvements in aerial image capture and analysis between the 2000 and 2015/2016 assessments, it is 
difficult to directly compare changes in major land use types.  

The land immediately surrounding the estuary and salt marsh is highly developed with residences, 
commercial businesses, roads, and other impervious surfaces, and development in the watershed and 
around the estuary continues. From 2000 to 2015, 847 new housing units were added in Hampton 
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and 183 were added in Hampton Falls. In the region at large, the number of new building permits 
issued each year decreased from 2000-2010 but has remained stable from 2010-2015 at roughly 400 new 
permits per year for single-family units and 300 new permits per year for multi-family units (PREP, 2018). 
The towns of Hampton and Seabrook are densely populated at 1,089 and 929 persons per square 
mile, respectively (Town of Hampton, NH, 2021; Town of Seabrook, NH, 2011). The Town of Hampton 
contains 122 miles of road, with 37 miles of road within the Urban Compact Area and 25 bridges 
monitored by the NHDOT, of which two are red-listed by the state (Town of Hampton, NH, 2021). The 
area of impervious surfaces (buildings and roads) in the Town of Seabrook nearly doubled from 
1990 to 2005, growing from 802 acres (14%) to 1,539 acres (27%); these impervious surfaces replaced 
woodlands, agricultural fields, wetlands, and wildlife habitat (Town of Seabrook, NH, 2011).  

Significant industries in the watershed include energy generation, metal fabrication, entertainment, and 
the manufacturing of textiles, plastics, shoes, and furniture (Jones, 2000). Two of the largest employers 
in the region are Foss Performance Materials (textile manufacturing) and the Hampton Beach Casino 
(entertainment) (Town of Hampton, NH, 2021). The NextEra Energy Seabrook Station is a 1,220-
megawatt nuclear reactor located 2 miles inland from the coastline along the western side of the estuary 
between Browns River and Hunts Island Creek (Nash & Dejadon, 2019; Jones, 2000). It is the largest 
source of energy in New England, and in 2019, it æéÚ®ô«²® |ææéÚýÊ×|ð²Õþ őŌǯ Ú¾ R²ü A|×æêÅÊé²Ƹê Ø²ð
electrical generation (Town of Hampton, NH, 2021). It originally had its own wastewater treatment 
facility (WWTF), but by 1994, ðÅ² êð|ðÊÚØƸê ²¾¾Õô²Øð ü|ê ®Êú²éð²® ðÚ ðÅ² c²|©éÚÚÒ ssh<ƈ 

Pollutant Sources 

Nonpoint Source Pollution 

Diffuse sources of NPS pollution to surface waters can come from contaminants transported in overland 
flow, groundwater flow, or direct deposition. Examples of NPS pollution include stormwater runoff, 
erosion, malfunctioning septic systems, leaky sewer lines, excessive fertilizer application, unmitigated 
agricultural activities, pet waste, and nuisance wildlife waste, each of which are addressed below. 

Stormwater Runoff 

The dense residential and commercial development in the Hampton-Seabrook Estuary watershed has 
generated a multitude of potential pollutant sources impacting the physical, chemical, and biological 
integrity of the estuary and its supporting landscapes. The 2018 State of Our Estuaries Report identified 
increasing impervious cover as a significant pressure indicator for the Hampton-Seabrook Estuary 
watershed (PREP, 2018). The towns of Hampton and Seabrook each have greater than 15% impervious 
cover, while Hampton Falls has between 5-10%. In particular, the Town of Seabrook has one of the 
highest percentages of impervious cover (at 20%) in the seacoast region and has experienced one of the 
largest increases in impervious cover between 2010 and 2015 (at 64 acres). Because of this, the Town of 
Seabrook has made great progress in reducing impervious cover (refer to the Management Strategies 
section). PREP (2018) also identified TSS and nutrient loading as two other cautionary pressure 
indicators for the Hampton-Seabrook Estuary watershed. Increases in TSS and nutrient loading are 
linked to land use change as forested land is converted to developed land, particularly impervious cover. 

Impervious cover includes areas with asphalt, concrete, compacted gravel, and rooftops that force 
rain and snow that would otherwise soak into the ground to run off as stormwater . High volumes of 
stormwater runoff can generate erosion in areas with exposed soil, particularly construction sites or high 
traffic areas. As a result, stormwater runoff carries pollutants to waterbodies  that may be harmful to 
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aquatic life, including sediments, nutrients, pathogens, pesticides, hydrocarbons, metals, PCBs, and 
DDT. These contaminants from historic tanneries, landfills, and petroleum processing facilities, as well 
as current residential, commercial, and industrial activities, in the watershed enter the estuary and settle 
into bottom sediments. Samples from tidal creeks, rivers, and intermittent streams have shown 
detectable levels of contamination and high levels of fecal indicator bacteria counts (Nash & Dejadon, 
2019). 

Erosion 

Erosion can occur when the ground is disturbed by digging, construction, plowing, foot or vehicle 
traffic, or wildlife.  Rain and associated runoff are the primary pathways by which eroded soil reaches 
surface waters. Once in surface waters, nutrients and other pollutants are released from the soil particles 
into the water column, causing excess pollutant loading to surface waters or cultural eutrophication. 
Since development demand near water is high, construction activities  can be a large source of 
nutrients to surface waters. Unpaved roads and trails used by motorized vehicles near surface waters 
are especially vulnerable to erosion. Stream bank erosion can also have a rapid and severe effect on 
water quality and can be triggered or worsened by upstream impervious surfaces such as buildings, 
parking lots, and roads which send large amounts of high velocity runoff to surface waters. Maintaining 
natural vegetative buffers around surface waters and employing strict erosion and sedimentation 
controls for construction can minimize these effects.  

Soil erosion hazard is dependent on a combination of factors, including land contours, climate 
conditions, soil texture, soil composition, permeability, and soil structure (O'Geen, Elkins, & Lewis, 2006). 
Soil erosion hazard should be a primary factor in determining the rate and placement of development 
within a watershed. Soils with negligible soil erosion hazard are primarily low-lying wetland areas, which 
are sensitive to development for other reasons aside from native soil erosion hazard ratings. The soil 
erosion hazard for the Hampton-Seabrook Estuary watershed was determined from the associated slope 
and soil erosion factor Kw1 used in the Universal Soil Loss Equation (USLE). The USLE predicts the rate of 
soil loss by sheet or rill erosion in ôØÊðê Ú¾ ðÚØê æ²é |«é² æ²é þ²|éƈ é|ðÊØ¿ Ú¾ ƵêÕÊ¿Åðƶ êæ²«Ê¾Ê²ê ²éÚêÊÚØ Êê
ôØÕÊÒ²Õþ ðÚ Ú««ôé ôØ®²é êð|Ø®|é® «ÚØ®ÊðÊÚØêƈ é|ðÊØ¿ Ú¾ Ƶ×Ú®²é|ð²ƶ êæ²«Ê¾Ê²ê êÚ×² ²éÚêÊÚØ Êê ÕÊÒ²Õþ |Ø®
erosion-«ÚØðéÚÕ ×²|êôé²ê ×|þ ©² é²èôÊé²®ƈ é|ðÊØ¿ Ú¾ Ƶê²ú²é²ƶ êæ²«Ê¾Ê²ê ²éÚsion is very likely and 
erosion-«ÚØðéÚÕ ×²|êôé²ê |Ø® é²ú²¿²ð|ðÊÚØ ²¾¾Úéðê |é² «éô«Ê|Õƈ é|ðÊØ¿ Ú¾ Ƶú²éþ ê²ú²é²ƶ êæ²«Ê¾Ê²ê
significant erosion is likely and control measures may be costly. Ƶc²ú²é²ƶ ²éÚêÊÚØ Å|Ă|é® |é²|ê
account for 5% of the watershed and are mostly concentrated in the upland headwater (steeper) 
portions of the watershed (Figure 9). Moderate erosion hazard areas account for 37% of the watershed. 
Slight erosion hazard areas account for 44% and are concentrated in low-lying areas around the estuary. 
Over 13% of the watershed is not rated. Development should be restricted in areas with severe and very 
severe erosion hazards due to their inherent tendency to erode at a greater rate than what is considered 
tolerable soil loss. Since a highly erodible soil can have greater negative impact on water quality, more 
effort and investment are required to maintain its stability and function within the landscape, 
particularly from controls that protect steep slopes from development and/or prevent stormwater 
runoff from reaching water resources.  

 

 
1 Kw = the whole soil k factor. This factor includes both fine-earth soil fraction and large rock fragments. 
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Wastewater 

Untreated discharges of sewage (domestic wastewater) are prohibited regardless of source. An example 
of an illicit discharge of untreated wastewater is from insufficient or malfunctioning subsurface 
sewage treatment and disposal systems, commonly referred to as septic systems, but which also 
include holding tanks and cesspools, as well as leaky or blocked sewer lines. When properly designed, 
installed, operated, and maintained, septic systems can reduce nutrient and pathogen concentrations 
in sewage within a zone close to the system (depending on the development and maintenance of an 
effective biomat, the adsorption capacity of the underlying native soils, and proximity to a restrictive 
layer or groundwater). Age, overloading, or poor maintenance can result in system failure and the 
release of nutrients, pathogens, and other pollutants , such as microplastics and pharmaceuticals, 
into surface waters (EPA, 2016). Pollutants from insufficient septic systems or leaky or blocked sewer 
lines can enter surface waters through surface overflow or breakout, stormwater runoff, or groundwater. 
Cesspools are buried concrete structures that allow solid sludge to sink to the bottom and surface scum 
to rise to the top and eventually leak out into surrounding soils through holes at the top of the structure. 
Holding tanks are completely enclosed structures that must be pumped regularly to prevent effluent 
back-up into the home. 

Residential, commercial, and industrial areas in the Hampton-Seabrook Estuary watershed are serviced 
by either municipal sewer or private septic systems. A small survey of 90 properties around the estuary 
showed 75% served by municipal sewer (Nash & Dejadon, 2019). Aging sewer infrastructure in the 
towns have caused untreated sewage discharge to surface and groundwater in the watershed. In 
2015-2016, a 14-inch sewer force main buried eight feet under the salt marsh in Hampton between the 
Church Street pumping station and the Hampton WWTF ruptured and discharged raw sewage to the 
estuary. The Town of Hampton Å|ê êÊØ«² ©²¿ôØ ƵæÕ|ØØÊØ¿ ¾Úé ðÅ² ²ú²Øðô|Õ |©|Ø®ÚØ×²Øð Ú¾ ðÅ² ðüÚ ÕÊØ²ê
©ôéÊ²® ôØ®²é ðÅ² ×|éêÅ |Ø® é²æÕ|«ÊØ¿ ðÅ²× üÊðÅ ðüÚ Ø²ü ÕÊØ²ê ðÅ|ð üÚôÕ® ©² ÕÚ«|ð²® |ÕÚØ¿ bÚôð² ŌŋŌƶ
(Nash & Dejadon, 2019). The Church Street force main through the salt marsh was permanently 
decommissioned in 2018. A 20-gallon sewage discharge from an overflowing manhole in a commercial 
retail store parking lot along U.S. Route 1 in Seabrook was reported in 2017. Three sewage discharges 
totaling no more than 50 gallons from private systems, one sewage discharge of an undetermined 
amount from a disconnected sewer line to a private trailer, and one sewage discharge totaling 2,000 
gallons from a blocked sewer line were reported in Seabrook in 2016. One sewage discharge from a 
blocked sewer line along U.S. Route 1 was reported in Hampton in 2016. None of these discharges were 
reported as impacting surface waters (Nash & Dejadon, 2019). 

Residential or Commercial Fertilizer Use 

When lawn and garden fertilizers are applied in excessive amounts, too close to a waterbody, in the 
wrong season, or just before heavy precipitation, they can be transported by rain or snowmelt runoff to 
surface waters where they can promote cultural eutrophication and impair the recreational and aquatic 
life uses of the waterbody. Many states and local communities are beginning to set restrictions on the 
use of fertilizers by prohibiting their use altogether or requiring soil tests to demonstrate a need for any 
phosphate application to lawns.  

Agricultural Practices 

Although agriculture is less prominent in the watershed today, runoff from agricultural fields containing 
manure and fertilizer are also potential sources of pollutants to the estuary. Diffuse runoff of farm animal 



  Hampton-Seabrook Estuary Management Plan 

33 

waste from land surfaces (whether from manure stockpiles or cropland where manure is spread), as well 
as direct deposition of fecal matter from farm animals standing or swimming in surface waters, are 
significant sources of agricultural nutrient pollution in surface waters. Farm activities like plowing, 
livestock grazing, vegetation clearing, and vehicle traffic can also result in soil erosion which can 
contribute to nutrient pollution. Excessive or ill-timed application of manure or crop fertilizer or poor 
manure storage which allows nutrients to wash away with precipitation not only endangers surface 
waters but also means those nutrients are not reaching the intended crop. The key to nutrient 
application is to apply the right amount of nutrients at the right time. When appropriately applied to soil, 
synthetic fertilizers or animal manure can fertilize crops and restore nutrients to the land. When 
improperly managed, pollutants in manure can enter surface waters through several pathways, 
including surface runoff and erosion, direct discharges to surface water, spills and other dry-weather 
discharges, and leaching into soil and groundwater. 

Pet Waste 

In residential or public recreation areas, fecal matter from pets can be a significant contributor of 
nutrients and pathogens to surface waters. Each dog is estimated to produce 200 grams of feces per day, 
which contain concentrated amounts of nutrients and pathogens (CWP, 1999). If pet feces are not 
disposed of properly, these nutrients can be washed off the land and transported to surface waters by 
stormwater runoff. Pet feces can also enter surface waters by direct deposition of fecal matter from pets 
standing or swimming in surface waters.  

Nuisance Wildlife Waste 

Fecal matter from wildlife such as geese, gulls, other birds, and beaver may be a significant source of 
nutrients in some watersheds. This is particularly true when human activities, including the direct and 
indirect feeding of wildlife and habitat modification, result in the congregation of wildlife (CWP, 1999). 
Congregations of geese, gulls, and ducks are of concern because they often deposit their fecal matter 
next to or directly into surface waters. Examples include mowed fields adjacent to surface waters where 
geese and other waterfowl gather, as well as the underside of bridges with pipes or joists directly over 
the water that attract large numbers of pigeons or other birds. Studies show that geese inhabiting 
riparian areas increase soil nitrogen availability (Choi, et al., 2020) and gulls along shorelines increase 
phosphorus concentration in beach sand pore water that then enters surface waters through 
groundwater transport and wave action (Staley, He, Shum, Vender, & Edge, 2018). When submerged in 
water, the droppings from geese and gulls quickly release nitrogen and phosphorus into the water 
column, contributing to eutrophication in freshwater ecosystems (Mariash, Rautio, Mallory, & Smith, 
2019). On a global scale, fluxes of nitrogen and phosphorus from seabird populations have been 
estimated at 591 Gg N per year and 99 Gg P per year, respectively (with the highest values derived from 
arctic and southern shorelines) (Otero, De La Peña-Lastra, Pérez-Alberti, Osorio Ferreira, & Huerta-Diaz, 
2018). Additionally, other studies show greater concentrations of nitrogen, ammonia, and dissolved 
organic carbon downstream of beaver impoundments when compared to similar streams with no 
beaver activity in New England (Bledzki, Bubier, Moulton, & Kyker-Snowman, 2010).  

Point Source Pollution 

Point source pollution can be traced back to a specific source such as a discharge pipe from an industrial 
facility, municipal treatment plant, permitted stormwater outfall, or a regulated animal feeding 
operation, making this type of pollution relatively easy to identify. Section 402 of the CWA requires all 
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such discharges to be regulated under the NPDES program to control the type and quantity of pollutants 
discharged. NPDES is the national program for regulating point sources through issuance of permit 
limitations specifying monitoring, reporting, and other requirements under Sections 307, 318, 402, and 
405 of the CWA.  

NHDES operates and maintains the OneStop database and data mapper, which houses data on Potential 
Contamination Sources (PCS) within the State of New Hampshire. Identifying the types and locations of 
PCS within the watershed may help identify sources of pollution and areas to target for restoration 
efforts. Downloaded and filtered for the Hampton-Seabrook Estuary watershed, these data identify 
potential sources of pollution to the estuary, including aboveground storage tanks, underground 
storage tanks, automobile salvage yards, solid waste facilities, hazardous waste sites, local potential 
contamination sources, NPDES outfalls, and remediation sites (Figure 10).  

Above and Underground Storage Tanks  

Above and underground storage tanks include permitted containers with oil and hazardous substances 
such as motor fuels, heating oils, lubricating oils, and other petroleum and petroleum-contaminated 
liquids. There are 30 aboveground storage tanks within the watershed. Twenty-four (24) are found in 
Seabrook, five in Hampton, and one in RÚéðÅ A|×æðÚØ |ð «Ú××²é«Ê|Õ ƠOÚü²Ƹêƃ u|ØÒ²² =é²þÅÚôØ®
Racing, Inc., Jiffy Lube, First Student, Inc.), industrial (Foss Manufacturing Co., LLC), municipal (Hampton 
Department of Public Works, Seabrook Fire Department), and utility (NextEra Energy Seabrook Station) 
properties. There are 139 underground storage tanks within the watershed. Sixty-nine (69) are found 
in Hampton, 56 in Seabrook, 11 in Hampton Falls, two in North Hampton, and one in Exeter at various 
properties2, as well as at numerous gas stations. hÅ² u|ØÒ²² <ÊêÅ²é×|ØƸê ,ÚÚæ²é|ðÊú²ƃ üÅÊ«Å Êê | ¿éÚôæ
of fishermen who work together to provide dock facilities, fuel, ice, and a place to unload fish, have on-
site machinery (hoists), as well as a 10,000-gallon diesel steel aboveground storage tank that sits 
approximately 180 feet from the water (Nash & Dejadon, 2019). The Hampton Harbor state boat launch 
provides fuel to fisherman and recreational boaters through their 10,000-gallon diesel underground 
storage tank and 4,000-gallon gasoline underground storage tank (Nash & Dejadon, 2019).  

Automobile Salvage Yards  

There are three automobile salvage yards üÊðÅÊØ ðÅ² ü|ð²éêÅ²® ðÅ|ð ²ÊðÅ²é «ÚØð|ÊØ |ð Õ²|êð Ōō Ƶ²Ø®-of-
ÕÊ¾²ƶ ú²ÅÊ«Õ²ê |ØØô|Õly or at least 25 vehicles for more than 60 days at a time. Foggs Auto Recycling, Circle 
Motor Sales, and Walter E. Knowles Auto Salvage, all located in Seabrook, are currently registered with 
the NHDES Greenyards Program as active.  

Solid Waste Facilities  

There are eight solid waste facilities  within the watershed. Two facilities currently in operation for the 
collection, storage, and transfer of waste are the Hampton and Seabrook transfer stations. There is one 
abandoned dump/brush and stump dump classified as an unlined landfill in Hampton Falls. There are 

 
2 Ƅcommercial (Scott Pontiac, Ames Department Store, Captains Quarters, First Student, Inc., Former J R Murphy Lumber Co., Frank 
Fitzgerald, Inc., GMS Excavating, Gaslight Trust, Hampton Sports Club, John W & Carol K Dodge, One Liberty Hampton, LLC, RAI Resource 
Analysts, Inc., Wheelabrator Technologies, Inc., Yankee Greyhound Racing, Inc., Hampton River Marina, PS Marston Assoc., Inc., Seacoast Coca 
Col| *ÚððÕÊØ¿ ,Úƈơƃ ¾²®²é|Õ Ơkc _Úêð|Õ c²éúÊ«² A|×æðÚØơƃ ÊØ®ôêðéÊ|Õ Ơ*²ØÚÊð /²ú²ÕÚæ×²Øð ,Úƈƃ ,Å²×ð|Ø ,Úƈƃ EØ«ƈƃ /ƈ=ƈ TƸ*éÊ²Øƃ EØc., DDR 
Seabrook, Foss Manufacturing Co., Inc., Henkel Technologies, Spherex, The Timberland Co.), residential or agricultural, municipal (Centre 
School, Hampton Department of Public Works, Hampton Academy Jr High School, Lane Memorial Library, Lincoln Akerman School, Marston 
School, Seabrook Elementary/Middle School, Seabrook Fire Department, Winnacunnet High School), state (Hampton Turnpikes PS 830), and 
utility (Bell Atlantic, NextEra Energy Seabrook Station, Verizon) properties. 
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four close, unlined municipal landfills  in Hampton Falls, Hampton, Kensington, and Seabrook. One 
inactive processing and treatment facility, North Atlantic Energy, is in Seabrook. 

Hazardous Waste Sites  

A|Ă|é®Úôê ü|êð² ¿²Ø²é|ðÊØ¿ ¾|«ÊÕÊðÊ²ê |é² Ê®²ØðÊ¾Ê²® ðÅéÚô¿Å ðÅ² 3_ Ƹê b²êÚôé«² ,ÚØê²éú|ðÊÚØ |Ø®
Recovery Act (RCRA) and require either federal or state regulation. Only 50 of the 173 hazardous waste 
generating facilities within the watershed are listed as active; the remaining facilities are classified as 
either inactive (87), declassified (33), unspecified (2), or non-notifier (1). Seventy-nine (79) are found in 
Seabrook, 79 in Stratham, 69 in Hampton, 11 in Hampton Falls, seven in North Hampton, five in 
Kensington, and one in Exeter. The facilities include a range of commercial and industrial operations 
such as automotive and trucking, steelworks, pharmacies, demolition, cleaners, gas stations, medical 
and veterinary facilities, retail stores, utilities, machinery, and breweries. 

Local Potential Contamination Sources 

Local PCS are sites that may represent a hazard to drinking water quality supplies due to the use, 
handling, or storage of hazardous substances. There may be overlap between local PCS and other PCS 
identified in this section. Of the 83 local PCS within the watershed, 35 are found in Seabrook, 22 in 
Hampton Falls, 18 in Hampton, five in North Hampton, and three in Kensington. Local PCS include 
salons, dry cleaners, pool stores, barber shops, salvage areas, auto repair shops, business condos, 
machine shops, fabrication, chrome plating companies, leather finishing, butchers, medical and 
veterinary facilities, antique shops, auto repair shops, car washes, and retail shops.  

NPDES Outfalls 

Of the 11 NPDES outfalls that discharge pollutants directly to surface waters within the watershed, six 
are actively discharging: Chemtan Co., Inc. (NHG250121) discharges non-contact cooling water, which is 
non-toxic, so no dilution factor is needed, to Ash Brook in Exeter; NHDOT (NH0022225) and Gruhn Engine 
Repair Site (NHG910007) are classified in the groundwater category and discharge to a wetland to the 
Taylor and Hampton Falls rivers, respectively; Aquatic Research Organisms (NH0022985) and Enthalpy, 
Inc. (formerly EnviroSystems, Inc.) (NH0022055) discharge wastewater through a shared outfall to the 
Taylor River and require a dilution of 100; the Hampton WWTF (NH0100625) provides secondary 
wastewater treatment and discharges wastewater directly to the estuary via a tributary to Tide Mill Creek 
with no dilution. Secondary WWTFs remove most bacteria and suspended particles from the water but 
do not filter the water to remove nutrients (EPA, 2022a). 

The average sewage flow to the Hampton WWTF is 2.6 million gallons per day. Nash & Dejadon (2019) 
indicate that the Hampton WWTF is likely the most significant source of pollution to the estuary; 
however, RA/3c ¾ÚôØ® ØÚ êÊ¿ØÊ¾Ê«|Øð ®²¾Ê«Ê²Ø«Ê²ê ÊØ ðÅ² A|×æðÚØ ssh< é²Õ|ð²® ðÚ Ƶ²¾¾Õô²Øð ©|«ð²éÊ|
concentration, æÕ|Øð ¾ÕÚü Õ²ú²Õêƃ Úé Úæ²é|ðÊÚØ Ú¾ ðÅ² ®ÊêÊØ¾²«ðÊÚØ êþêð²×ƶ(Nash & Dejadon, 2019). 
Effluent bacteria concentrations tend to be highest in the spring and summer during peak tourism. The 
Town of Hampton is currently in phase one of three to replace and improve the Hampton WWTF and 
associated sewer infrastructure (Town of Hampton, NH, 2021). 

The Seabrook WWTF (NH0101303) provides secondary treatment to wastewater for most residences 
and businesses in Seabrook and outfalls directly to the Atlantic Ocean approximately 2,100 feet offshore 
of Seabrook Beach (Nash & Dejadon, 2019). NHDES flow studies indicate that the estuary is not impacted 
by effluent discharge by the Seabrook WWTF; however, the sewer infrastructure in Seabrook near the 
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estuary is of greater concern for risk to water quality (Nash & Dejadon, 2019). PREP (2018) listed the 
pressure indicator, point source nutrient loading from WWTFs, as improving for the Seabrook and 
Hampton WWTFs in the Hampton-Seabrook Estuary watershed. The improving rating is due to ongoing 
upgrades to the WWTFs.  

Remediation Sites 

The 314 remediation sites present within the watershed consist of leaking storage facilities that contain 
fuel or oil, initial spill response sites, historical dump sites, leaking residential or commercial oil tanks 
for heating or motor oil tanks, underground injection control of wastewaters not requiring a 
groundwater discharge permit, discharge of hazardous fluids and fuel from sunken boats or cars, 
stormwater runoff from businesses such as an auto garage, or a flagged groundwater sample for 
contamination but with no direct connection to a source of contamination. Of the 314 remediation 
sites, 131 are found in Seabrook, 120 in Hampton, 40 in Hampton Falls, eight in Exeter, eight in 
Kensington, six in North Hampton, and one in Stratham. 

Air Facility Systems 

There are three active air facility systems in the watershed: NextEra Energy Seabrook, LLC in Seabrook, 
Foss Performance Materials, LLC in Hampton, and Foss Manufacturing Co., LLC in Hampton. 

 

 

 

 

 

 

 

 

 

 

Hampton Harbor. © Marinas.com 
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Figure 8. Land use in the Hampton-Seabrook Estuary watershed. Land use data obtained from RA =b REhƸê O|Ø®
Use 2015 Ʃ Southeastern New Hampshire dataset |Ø® Q|êê=EcƸ O|Ø® kê² ōŋŌő ®|ð|ê²ðƈ 
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Figure 9. Soil erosion hazard for the Hampton-Seabrook Estuary watershed. 
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Figure 10. Location of potential contamination sources in the Hampton-Seabrook Estuary watershed. 
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Conservation Areas 

The Hampton-Seabrook Estuary watershed contains 2,883 acres 
(10%) of permanently conserved land across the towns of 
Hampton, Hampton Falls, Seabrook, and Salisbury (Figure 11). 
Much of the conserved land in the watershed is located adjacent 
to or contains critical natural resources such as the Hampton-
Seabrook Marsh, Meadow Pond, Muddy Pond, Ash Brook, and the 
Taylor and Hampton Falls rivers. As of 2006, 346 acres of the 
Hampton-Seabrook Marsh were permanently protected and 
managed as natural areas or ecological reserves, 518 acres were 
permanently protected as working forest, 75 acres were in public 
or institutional ownership but were not permanently protected, 
and 10 acres were managed for the primary use of extracting 
natural resources (Zankel, et al., 2006). Today, 897 acres (12%) 
of the Hampton-Seabrook Marsh, representing 7,438 acres 
(Zankel, et al., 2006), are permanently conserved land in the 
watershed. 

Smaller conservation areas also exist in other areas of the 
watershed towns. In Hampton, notable conserved lands in 
addition to the Hampton-Seabrook Marsh include the Town 
<Úé²êð Ơ|ÕêÚ ÒØÚüØ |ê sÅÊð²Ƹê O|Ø² ÚéTwelve Share area), Hurd 
Farm, Batchelder Farm, Ice Pond, Car Barn Pond, and the Barkley 
property. Both Hurd Farm and Batchelder Farm are protected 
under easement and are composed of agricultural land, forest, 
and wetlands that protect water quality and provide recreational 
opportunities. The Town Forest, Ice Pond, Car Barn Pond, and the 
Barkley property are owned by the Town of Hampton (Town of 
Hampton, NH, 2022). In Hampton Falls, notable conserved lands 
include Raspberry Farm and the Janvrin Natural Area adjacent to 
Raspberry Farm, the Marsh Lane Conservation Preservation and 
Extension, Depot Road Scenic Vista, and Niebling Tree Farm. In 
Seabrook, notable conserved lands include Grace C. Fogg Wildlife 
Preserve and the Seabrook Back Dunes. Many of these conserved 
lands are utilized for passive recreation. 

Conserving land protects more than the land itself, it ensures 
clean water, supports common and rare wildlife and plant 
populations, minimizes flood damage, safeguards recreational 
opportunities, and prepares the region for the changes it is 
already experiencing from climate change. The conservation 
goal for the Piscataqua Region is for 20% of all land to be 
conserved, which as of 2017 stands at just over 15% after 41,555 
acres of conserved lands were newly protected between 2011-
2017 (PREP, 2018). As of 2022, both Hampton and Seabrook had 

Sunset over the Hampton-Seabrook 
Estuary. © Carolyn Castiglioni. 
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less than 10% of land protected (7% in the watershed) and Hampton Falls had less than 15% (12% in the 
watershed). To restore the health of the estuary and prepare for future challenges from development 
and climate change, more land conservation in the watershed is needed.  

Areas for land conservation can be prioritized based on the presence of critical natural resources and 
habitats. Much work has already been done to identify these critical areas in need of conservation in the 
seacoast region. In 2006, TNC, the Society for the Protection of New Hampshire Forests, the RPC, and the 
Strafford Region Planning Commission (SRPC) developed the Land Conservation Plan for New 
A|×æêÅÊé²Ƹê ,Ú|êð|Õ s|ð²éêÅ²®ê (Zankel, et al., 2006), which identified conservation focus areas 
(CFAs) representing the most critical coastal natural resources in need of protection, encompassing 
much of the wildlife habitat protection priorities identified later in the New Hampshire Wildlife Action 
Plan (NHFG, 2015). NHFG ranks habitat based on value to the state, biological region (areas with similar 
climate, geology, and other factors that influence biology), and supporting landscape for the protection 
of Species of Greatest Conservation Need in New Hampshire. The Hampton-Seabrook Estuary 
watershed is part of the Gulf of Maine Coastal Plain Lowland ecoregional subsection of the biological 
region (NHFG, 2015). About 72% of the O|Ø® ,ÚØê²éú|ðÊÚØ _Õ|ØƸê CFAs are also Tier 1 or Tier 2 Wildlife 
Action Plan (WAP) priorities representing highest ranked habitats (Steckler & Brickner-Wood, 2019). 
Although covering slightly different areas in some portions of the watershed, both CFAs and WAP Tiers 
1-3 cover 10,271 acres or 35% of the watershed (Figure 11). In 2016, as a supplement to the 2006 Land 
Conservation Plan, the Land Conservation Priorities for the Protection of Coastal Water Resources 
(Steckler, Glode, & Flanagan, Land Conservation Priorities for the Protection of Coastal Water Resources: 
A Supplement to The Land Conservation Plan for New Hampshire's Coastal Watersheds, 2016) generated 
water resource overlays identifying focus areas for pollutant attenuation, flood storage and risk 
mitigation, public water supply, and single and multi-benefit water resources in the seacoast region. In 
2019, TNC, in partnership with the Great Bay Resource Protection Partnership, developed Connect THE 
Coast, which identified critical habitat corridors linking habitat blocks across the seacoast region to 
protect connective habitats from increasing landscape fragmentation (Steckler & Brickner-Wood, 2019). 
Over 2,422 acres of habitat corridors, representing additional land linking CFAs, were identified in the 
watershed. All these conservation prioritization efforts except for the WAP are watershed-based and thus 
extend into Massachusetts, which is important since Massachusetts does not recognize the Hampton-
c²|©éÚÚÒ 3êðô|éþ |ê æ|éð Ú¾ ðÅ² êð|ð²ƸêAreas of Critical Environmental Concern (ACEC). As an update to 
Zankel et al. (2006), TNC developed the R²ü A|×æêÅÊé²Ƹê ,Ú|êð|Õ s|ð²éêÅ²® ,ÚØê²éú|ðÊÚØ _Õ|Ø ōŋōŌ
Update (Steckler & Ormiston, 2021). 

One of the most significant CFAs in the seacoast region is the Hampton-Seabrook Estuary because 
it consists of unfragmented natural space with a range of wetlands (salt marsh, mudflat, ponds, creeks, 
and rivers) that are biologically diverse in both species and stratum. Resources provided by the estuary 
include habitat for common and rare wildlife species, high yield aquifers, drinking water wells, water 
protection zones, and identified farmland of importance. Beyond the estuary and its salt marsh, land 
elsewhere in the watershed is also critical to protect. The upland forests, shrublands, fields, freshwater 
wetlands, rivers, streams, and ponds are resources that are all important for the health and function of 
the natural resources in the watershed, as well as the surrounding coastal communities. Three other 
CFAs identified within the watershed are the Taylor River and the Cove, Upper Taylor River, and Muddy 
Pond CFAs (Figure 11). The conservation goal for the Piscataqua Region is for 75% of all CFAs to be 
conserved, which as of 2017 stands at 25-50% for the Hampton-Seabrook Estuary (PREP, 2018). 
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Figure 11. Conservation land and critical habitats in the Hampton-Seabrook Estuary watershed. 
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Fish, Birds, & Other Wildlife 

The Hampton-Seabrook Estuary, including its salt marsh and sand dune habitats, supports a rich 
diversity of plant and wildlife species, several of which are almost exclusively found in and around the 
estuary. Although there are numerous plants and animals that utilize the estuary for food and habitat, 
there are a few species that are critical for the ecosystem to function properly and therefore serve as 
indicators for its overall health. Some of these key indicator organisms for the Hampton-Seabrook 
Estuary include diadromous fish, clams and other shellfish, and birds. When the populations of these 
key organisms are impacted by various stressors, there is a cascading effect on other plants and wildlife 
in the estuary. As a result, it is important to routinely monitor these indicators so that threats to the 
health of the estuary can be detected and tracked over time. This section focuses on fish and shorebird 
populations; shellfish are discussed in the following section on Shellfish & Harvesting. 

Fish 

Historically, the seven main rivers within the Hampton-Seabrook Estuary watershed supported large 
populations of diadromous fish , which migrate between fresh and salt water to complete their life 
cycles. Common to the Hampton-Seabrook Estuary, river herring (alewife and blueback herring), 
American shad, rainbow smelt, Atlantic salmon, Atlantic sturgeon, rainbow smelt, and sea lamprey live 
most of their life in saltwater but travel into estuaries and freshwater streams to reproduce (known as 
anadromous fish). Conversely, the American eel, another historically common species within the 
estuary, lives most of its life in freshwater and migrates to the sea to spawn (known as catadromous 
fish). Migratory (diadromous) fish are good indicators of water quality, highlighting barriers within 
waterways and stressors associated with development. Low dissolved oxygen linked to excessive 
nutrients or impounded, slow-moving water behind dams and undersized culverts under roads; rising 
water temperatures; and fluctuations in water level due to intense spring floods and summer droughts 
are all factors that impact populations of migrating fish. More specifically, dissolved oxygen levels of 5 
mg/L or less have been shown to alter the behavior of juvenile salmonids, shad, and river herring, with 
increased fish mortality at dissolved oxygen levels of 3 mg/L or less (Eberhardt & Burdick, 2008). For 
migratory fish, whose condition was listed as cautionary in the 2018 State of Our Estuaries Report, 
populations of river herring within the Taylor River have decreased dramatically in recent years 
despite rebounding within Great Bay; this decrease is likely caused by poor water quality in upstream 
impoundments (PREP, 2018). The decline in mosquito populations following historic salt marsh ditching 
has also been linked to a decline in small fish populations in the estuary (Eberhardt & Burdick, 2008). 
Non-diadromous fish found in the brackish or freshwater portions of the watershed include banded 
sunfish, bridle shiner, eastern brook trout, redfin pickerel, shortnose sturgeon, smooth and winter 
flounder, white perch, and hake (NHFG, 2015). 

Despite having toxicity data to assess the safety of fish consumption in all surface waters, there is 
minimal data on other fish population metrics within the Hampton-Seabrook Estuary watershed. In the 
NHDES EMD, fish population data are only available for two waterbodies in the watershed: Taylor River 
Refuge Pond (NHLAK600031003-02) and Hampton Falls River-Winkley Brook (NHRIV600031003-01). 
Taylor River Refuge Pond was surveyed for fish populations in 2007 as part of a NHDES study, which 
found 12 brown bullheads with an average weight of 232 g and an average length of 24 cm and 12 
largemouth bass with an average weight of 258 g and an average length of 27 cm. Hampton Falls River-
Winkley Brook was surveyed in 1984 for fish populations as part of a NHFG study, which found one 
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American eel, two common sunfish, five eastern brook 
trout, one eastern chain pickerel, and one redfin pickerel. 
See Table S1 in the HSE EMP Supplementary Document. 

Birds 

The Hampton-Seabrook Estuary is considered a 
significant migratory stopover site for shorebirds due to 
the diversity and abundance of birds that utilize the 
eêðô|éþƸêhabitats for foraging and breeding. 
Approximately 3,000-3,500 shorebirds made up of over 
20 species regularly pass through the estuary during 
their southbound migration in the fall (McKinley & Hunt, 
2008). Although the estuary is primarily used for 
southward migration, it also serves as a vital link in the 
northward migration of shorebirds. Most shorebirds 
utilizing the estuary are the semipalmated plover and 
semipalmated sandpipers, along with the black-bellied 
plover and greater yellowlegs (Hunt, 2020). Other 
common species include the salt marsh sharp-tailed 
sparrow and the common tern. Some common 
waterfowl  seen throughout the estuary include wood 
ducks, American black ducks, mallard, common loons, 
and Canada geese. Wading birds found in the area 
include the great blue heron, green and black-crowned 
night herons, snowy egrets, and glossy ibis. Many 
terrestrial  bird  species such as the American crow, 
belted kingfisher, ruffed grouse, wild turkey, bald eagle, 
upland sandpiper, marsh hawk, osprey, grey catbird, 
cedar wax wing, common yellowthroat, eastern phoebe, 
and tufted titmouse can also be found in or near the 
estuary (Jones, 2000; McKinley & Hunt, 2008). Protected 
birds within the estuary include the common tern (a 
state listed species) and the piping plover (a federally 
listed threatened species) (Town of Seabrook, NH, 2011). 
Six species of non-breeding sandpipers (whimbrel, ruddy 
turnstone, sanderling, red knot, purple, and 
semipalmated) are recognized as Species of Greatest 
Conservation Need by the NHFG (NHFG, 2015). 

Shorebirds preferentially use certain locations within the 
estuary for different purposes. Foraging activity typically 
takes place within the extensive mudflats found at the 
southern end of Hampton Harbor, the mouths of Tide 
Mill Creek and Browns River, and the freshwater and 
brackish pools along the northern edge of the estuary 

TOP: Sandpiper. © Bri Benvenuti. 
MIDDLE TOP: Plover. © Bri Benvenuti. 
MIDDLE BOTTOM: Sandpiper. © Matt Parker. 
BOTTOM: Egrets. © Matt Parker. 
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(McKinley & Hunt, 2008). For roosting, shorebirds have been documented using Plaice Cove, Meadow 
Pond, Hampton Harbor, and Seabrook Beach, with the northeast portion of salt marsh within the estuary 
used by breeding birds. In surveys completed by the New Hampshire Audubon in 2006-2007 and 2018, 
researchers found that roosting had decreased within the estuary. This decrease was primarily 
attributed to increased disturbance from construction, rising waters, and more frequent flooding. For 
the Hampton-Seabrook Estuary to continue to provide critical bird foraging and breeding habitat, it is 
important that adequate conservation measures are taken to protect and restore these habitats, 
including the estuary, salt marsh, and sand dunes (Hunt, 2020). 

Other Wildlife  

Other wildlife found in the Hampton-Seabrook Estuary and its watershed include various species of 
amphibians, reptiles, fish, and mammals. Amphibians such as bullfrogs, green frogs, and blue-spotted 
salamanders can be found in the freshwater reaches of the watershed, along with reptiles like the 
eastern ribbon and smooth green snakes and *Õ|Ø®ÊØ¿Ƹê, eastern painted, snapping, eastern box, 
spotted, and wood turtles. Mammals found in the eêðô|éþƸê ü|ð²éêÅ²® ÊØ«Õô®² ®²²éƃcoyotes, bobcats, 
gray fox, otters, minks, beavers, bats, and moose. Several bat species found in the watershed include the 
big brown bat, eastern red bat, hoary bat, little brown bat, northern long-eared bat, silver-haired bat, 
and the tricolored bat (NHFG, 2015). 

Shellfish & Harvesting 

Softshell clams (Mya arenaria) and other shellfish3, such as blue mussels (Mytilus edulis), razor clams 
(Siliqua patula), and surf clams (Spisula solidissima), are key aquatic indicator species within the 
Hampton-Seabrook Estuary, signifying the overall health and function of the estuary (Nash & Dejadon, 
2019). Although the concentration of polycyclic aromatic hydrocarbons (PAHs) in mussel tissues remain 
below the national median, there are emerging contaminants of concern, including pharmaceuticals, 
per-fluorinated compounds, and flame retardantsƃ ðÅ|ð ðÅé²|ð²Ø ðÅ² Å²|ÕðÅ Ú¾ ðÅ² ²êðô|éþƸê êÅ²ÕÕ¾ÊêÅ
populations. In 2015, there were 1.4 million adult clams in the estuary, far less than the annual average 
of 2.4 million from 2009-2011 and the goal of 5.5 million, possibly due to a fatal cancer linked to warming 
waters and increases in heavy metals and hydrocarbons in water (PREP, 2018). A more recent trend from 
2015-2018, however, suggests that the overall density of adult clams has increased (Nash & Dejadon, 
2019). Although the population of clams has been cyclical throughout history, there has been a notable 
overall decline in clam populations since 1997 in the Hampton-Seabrook Estuary (PREP, 2018). In 
addition, between 2012 and 2016, the percentage of possible acre-days (i.e., the number of open acres 
multiplied by the number of days those acres were open for harvest) was 66% for the Hampton-Seabrook 
Estuary, which continues a long-term gradual increasing trend in acre-days (PREP, 2018). Clam flats are 
Ú¾ð²Ø «ÕÚê²® ¾ÚÕÕÚüÊØ¿ Õ|é¿² ƠǤŌƶơ é|ÊØ ²ú²Øðê ðÅ|ð ¿²Ø²é|ð² æÚÕÕôð²® éôØÚ¾¾ ðÚ êôé¾|«² ü|ð²éêƈRefer to 
the Watershed Land Use section for identification and discussion of possible sources of pollution to 
surface waters. 

Softshell clams and blue mussels are recreationally harvested from exposed mudflats within the 
estuary (Town of Seabrook, NH, 2011) and only from areas that are conditionally approved by NHDES 
based on acceptable water or tissue data or absence of known or suspected discharge events. Data 

 
3 Other shellfish that live in the estuary include lobsters, rock crabs, hermit crabs, and snail species. Various species of freshwater mussels can 
also be found in the watershed, including the creeper mussel, eastern pond mussel, and alewife, brook, and triangle floater mussels (Town of 
Seabrook, NH, 2011). 
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regarding the safety of shellfish harvesting and consumption are available in the NHDES Sanitary Survey 
Report for Hampton Harbor (Nash & Dejadon, 2019). There are 17 water quality stations within the harbor 
where fecal coliform data are collected to evaluate designated areas for shellfish harvesting (Figure 12). 
From 2015-2018, only one of these stations (HH33) had a geometric mean above the 14 MPN/100mL state 
criteria to support the designated use of shellfish harvesting (15.3 MPN/100mL), and 10 stations had 90th 
percentile values above the 43 MPN/100mL state criteria to support the designated use of shellfish 
harvesting, with concentrations ranging from 49-144 MPN/100 mL (Nash & Dejadon, 2019) (Figure 12). 
Fecal coliform in the harbor is highly seasonal, with concentrations averaging around 5 MPN/100mL 
during the winter and spring and 17-20 MPN/100mL during the summer and fall from 2009-2018 (Nash & 
Dejadon, 2019). As such, the start of the clamming season in Hampton Harbor is typically delayed until 
November and continues through May; seasonal closures due to unpredictable fecal indicator 
bacteria levels and boat sewage contamination typically occur each year from June to October. 
Eight of the 17 stations are located in areas classified as conditionally approved for shellfish harvesting, 
with the other nine stations located in areas classified as prohibited or restricted due to elevated fecal 
indicator bacteria levels or proximity to Safety Zones, including the NextEra Energy Seabrook Station 
nuclear facility, the Hampton WWTF, the Seabrook WWTF, the Hampton River Marina, and the NH 
Division of Ports and Harbors Hampton Harbor fueling/fishing offload facility (Nash & Dejadon, 2019) 
(Figure 12). NHDES closes conditionally approved areas following greater than one-inch rainfall events 
or following discharge of raw or partially treated sewage from the Hampton WWTF (Nash & Dejadon, 
2019).  

There are two commercial shellfish aquaculture sites in Hampton Harbor, both operated by Swell 
Oyster Company. One is a 1.1-acre bottom culture in the Hampton Falls River and the other is a 2.3-acre 
bottom culture area and 1-acre suspended culture area in the Browns River. Both sites are licensed for 
production of American oysters, softshell clams, and hardshell clams (Nash & Dejadon, 2019).  

 

Hampton-Seabrook Estuary. © Peter Thornton 
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Figure 12. Status of shellfish management areas in the Hampton-Seabrook Estuary (Nash & Dejadon, 2019). 
 

Other Recreational & Commercial Uses 

As part of the New Hampshire seacoast, the towns of Hampton and Seabrook support a high proportion 
of seasonal tourism  in the summer. Visitors come to these coastal towns to enjoy the summer recreation 
opportunities offered and to visit restaurants, concert venues, the Hampton Beach Casino, and other 
amusement attractions. The travel and tourism industry supports many jobs (e.g., hotels/motels, retail 
stores, restaurants, marinas, tour boats, etc.) and is ÊØð²¿é|Õ ðÚ ðÅ² ê²|«Ú|êðƸê ²«ÚØÚ×þ (Jones, 2000). 
The Town of Hampton Falls is more rural and does not provide municipal water and sewer to its residents 
like the towns of Hampton and Seabrook, and since the Town of Hampton Falls does not have a 
coastline, it experiences less tourism and seasonal influxes compared to the towns of Hampton and 
Seabrook. 

The most popular tourist destination in the Hampton-Seabrook Estuary watershed (and along the New 
Hampshire seacoast) is the village district of Hampton Beach in Hampton, NH, which was established 
in 1907. Ocean Boulevard runs alongside the beach, along with a boardwalk, shops, seasonal hotels, and 
the Hampton Beach Casino, which provides top-name entertainment to the area. Hampton Beach hosts 
several popular and economically important events, including the Hampton Beach Seafood Festival 
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(held the weekend after Labor Day each year) 
attended by more than 150,000 people, the 
Hampton Beach Sand Sculpture Competition (held 
in mid-June each year), and the Fourth of July 
Fireworks.  

Recreational activiti es within the Hampton-
Seabrook Estuary watershed include beach-going, 
surfing, swimming, boating, sailing, paddling, 
fishing, clamming, bird watching, sightseeing, 
walking, running, and bicycling (Town of Hampton, 
NH, 2021; Jones, 2000). There are several parks and 
recreation areas throughout the eêðô|éþƸê
watershed. In Hampton, the Parks and Recreation 
Department manages 23 sites, which include 
A|×æðÚØ *²|«Åƃ Aôé® <|é×ƃ sÅÊð²Ƹê O|Ø²ƃ ðÅ²
Hampton-Seabrook Marsh, Meadow Pond, 
Batchelder Farm and Park, Ice Pond, and the New 
Hampshire Seacoast Greenway (NHSG) (Town of 
Hampton, NH, 2021). 

Fishing of both finfish and shellfish are common 
commercial and recreational activities within the 
estuary (refer also to the Shellfish & Harvesting 
section). Charter boats take guests offshore fishing 
for cod, flounder, mackerel, and other deep sea 
species (Jones, 2000). A group also harvests crabs in 
the Blackwater River to sell to restaurants. There are 
eleven total marinas and mooring fields within the 
estuary that cumulatively contain several hundred 
mooring slips (Figure 13). The marinas include 
Hampton River Marina and Boat Club, New 
Hampshire Division of Ports and Harbors Hampton 
Harbor Facility, and the Yankee FÊêÅ²é×|ØƸê
Cooperative. The mooring facilities include the 
Hampton River Boat Club Mooring Field, Nudds 
Canal Mooring Field, Hampton River North Mooring 
Field, Hampton River East Mooring Field, Hampton 
River South Mooring Field, Seabrook Harbor 
Mooring Field, and Blackwater River Mooring Field. 
Recreational use of the marinas and mooring fields 
occurs from June through October, during which 
boat sewage discharge may be a potential source of 
pollutants to the estuary (Nash & Dejadon, 2019).  TOP: Boating. © Matt Parker. 

MIDDLE: Moorings. © Ronald Grant. 
BOTTOM: Paddlers. © Matt Parker. 
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To maintain safe navigation of the estuary, periodic dredging  of Hampton Harbor is necessary. Three 
major dredges have been completed by the U.S. Army Corps of Engineers: 2004/2005 (110,699 cubic 
yards of sand removed), 2012/2013 (167,947 cubic yards of sand removed), and 2019 (estimated between 
150,000-170,000 cubic yards of sand removed) (Nash & Dejadon, 2019). The dredged material is used to 
replenish the sand on Hampton and Seabrook beaches.  

 

 
Figure 13. Harbor marinas and mooring fields within Hampton Harbor (Nash & Dejadon, 2019). 
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Existing Protection 
Policies & Regulations 
Federal & State Regulations 

Currently, all freshwater and estuarine streams, rivers, lakes, ponds, wetlands, and shoreland areas in 
New Hampshire are regulated and protected by federally mandated state regulations. State water 
quality standards for waterbodies (e.g., streams, rivers, lakes, ponds) are described in the Water Quality 
section. Applicable policies and regulations for wetlands, shorelines, and other natural resources are 
described below. 

Freshwater and tidal wetlands (vegetated and open water complexes) are regulated by the state under 
NH RSA 482-A and Administrative Rules Env-Wt 100-900. Alterations to the land within wetlands, 
including excavation and fill, are reviewed and permitted by NHDES. The state has specific requirements 
and/or additional protections for coastal and tidal wetlands (Env-Wt 700), rivers and streams (Env-Wt 
900), prime wetlands (Env-Wt 600), and resources within the tidal buffer zone (Env-Wt 700). The Hampton 
Salt Marsh Complex is protected by a local- and state-regulated tidal buffer zone (Env-Wt 103.66), which 
is an area extending landward 100 feet from the highest observable tide line (EF Design & Planning, 2020).  

Under the New Hampshire Shoreland Water Quality Protection Act (Env-Wq 1400 & NH RSA 483-B), lakes, 
ponds, and impoundments greater than 10 acres in size and rivers fourth order and higher and their 
associated buffers are protected. Vegetation removal, excavation, and fill with 250 feet of these 
resources are regulated by NHDES, with specific requirements for actions within 50 feet (waterfront 
buffer), 150 feet (woodland buffer), and 250 feet (shoreland buffer). Municipalities have the authority to 
enforce local shoreland regulations in addition to the sð|ð²Ƹê é²¿ôÕ|ðÊÚØêƈ RÚØ² Ú¾ ðÅ² ðÅé²²
municipalities, Hampton, Hampton Falls, or Seabrook, have town-specific shoreland protection 
ordinances.  

For upland areas outside of surface waters, wetlands, and their buffer areas, the sð|ð²Ƹê Õð²é|ðÊÚØ Ú¾
Terrain (AoT) rules and regulations (NH RSA 485-A:17 and Administrative Rules Env-Wq 1500) also protect 
water quality and the environment from stormwater pollution and sediment flushing from large 
development projects. When a project proposes to disturb more than 100,000 square feet of contiguous 
land, an AoT permit is required.  

Natural resources exclusive to coastal areas are also regulated and/or managed by the state to protect 
public health or balance competing interests in land and water use at local, state, and federal levels. The 
NHDES Shellfish Program regulates the harvesting of shellfish in estuaries and along the coast. The 
RA/3cƸ ,Ú|êð|ÕProgram manages work within the Coastal Zone Management Act (CZMA) administered 
by NOAA.In 2019, New Hampshire adopted the 2015 International Building Code that requires all 
municipalities to comply with flood-related provisions. The primary requirement outlined in this code is 
that the elevation of new buildings must be at least one foot above base flood elevation (BFE). Although 
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this one-foot requirement provides more protection, it will most likely have to be adjusted in the future 
to account for the expected two-to-five-foot rise in sea level by 2100. 

Two of the three New Hampshire watershed towns (Hampton and Seabrook) are also required to comply 
with the six minimum control measures under the federally mandated New Hampshire Small MS4 
General Permit. The Municipal Separate Storm Sewer System (MS4) permit covers illicit discharge 
detection and elimination plans (and ordinance inclusion), source control and pollution/spill prevention 
protocols, street sweeping, catch basins cleaning, and road/ditch maintenance, and 
education/outreach and/or training for residents, municipal staff, and stormwater operators, all of 
which are aimed at minimizing polluted runoff to surface waters. 

Town Regulations 

Hampton, Hampton Falls, and Seabrook each have specific policies and regulations regarding wetlands, 
land use, land conservation, and point and NPS pollution. Although there are several common themes 
across the three towns, there are considerable differences in terms of the scope and implementation of 
these regulations. In general, each town has their own community-based regulatory focus rather than a 
consistent regional plan that considers the estuary in its entirety. These regional plans have been 
developed by groups such as the RPC or TNC but have not been implemented by the towns, generating 
varying forms of policies and regulations for natural resources in the watershed. Below is a high-level 
summary of whether the towns have adopted various policies related to watershed protection (Table 4).  
 

Table 4. High-level summary of existing policies and regulations (EF Design & Planning, 2020). Refer to EF Design 
& Planning (2020) for more information defining each of these major policy and regulation categories.  

Existing Policies and Regulations 
Town of 
Hampton  

Town of 
Hampton Falls 

Town of 
Seabrook 

Wetland conservation district  Yes Yes No  
Vernal pools protection  No No  Yes 
Designated "prime" wetlands No Yes  No 
Low impact development required  Yes No  Yes 
Flood storage and storm surge buffering Yes No  Yes 
Watershed protection ordinance No  No  No  
Zoning ordinance provisions for residential open space-conservation subdivisions No Yes No 
Minimum area of soil disturbance that triggers stormwater management regulations No No  Yes 

 

In terms of wetland protections, the regulations in each of the three towns vary. Hampton and Hampton 
Falls both have clearly defined Wetland Conservation Districts (WCDs). All the towns have buffer and 
setback regulations, although these requirements are unclear for certain water resources, and the 
distances mentioned vary by town. Hampton and Hampton Falls specifically outline their regulations for 
tidal wetlands, non-tidal wetlands, prime wetlands, surface waters, and poorly drained soils. Hampton 
and Hampton Falls outline the prohibited uses within their defined WCDs, whereas Seabrook does not. 
These prohibited uses generally include the building of specific structures and the application of 
potential pollutants such as pesticides, herbicides, and fertilizers (EF Design & Planning, 2020).  

All three towns have stormwater management and erosion and sedimentation controls in place for new 
development. These regulations are derived from the NH Stormwater Manual and therefore have 
common themes among them. Hampton and Seabrook require low impact development, while 
Hampton Falls does not. The primary difference among the three towns is the development 
requirements to control stormwater. In a review of stormwater regulations in each of the towns, it was 
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recommended that they adopt the Southeast Watershed Alliance (SWA) model for their stormwater 
ordinances and set a common threshold for maximum allowable percent impervious cover by lot (EF 
Design & Planning, 2020). 

For flooding, all three towns have floodplain ordinances in place but allow development and septic 
systems (for Hampton and Hampton Falls only) within the FEMA designated floodplain. Hampton and 
Seabrook have specific regulations regarding flood storage and storm surge buffering. The Town of 
Hampton requires new and substantially improved buildings near the tidal shoreline to follow more 
protective requirements than those in the 2015 International Building Code enforced by the state. 
Additionally, Hampton has implemented a parking program for residents who are impacted by flooding 
when tides are over 10 feet or during storm surges, allowing them to park their cars for free in municipal 
lots at higher elevations (Town of Hampton Code Section 805-9(M)(1)).  

In terms of other water resources and environmental regulations, none of the three towns have 
Watershed Protection Ordinances. Each of the three towns have taken landscaping/vegetated buffer 
requirements into consideration; however, the reasoning behind these requirements varies. The Site 
Plan Review Regulations for Hampton and Hampton Falls reference landscaping for the purpose of 
screening/visually shielding properties and do not include specific considerations for wildlife and 
habitat enhancement. The Site Plan Review Regulations for Seabrook on the other hand specifically 
reference landscaping and vegetation to support wildlife and enhance habitat. Seabrook also 
implements incentives for using or keeping existing vegetation intact. Hampton Falls has zoning 
ordinances that contain provisions for residential open space-conservation subdivisions (EF Design & 
Planning, 2020). 

Recommendations & Assessment  

PREP prepared an environmental planning audit of municipal regulations referred to as The Piscataqua 
Region Environmental Planning Assessment (PREPA) (PREP, 2015; PREP, 2020). In this audit, PREP set 
standards for freshwater wetland protection, shoreland buffers and setbacks, stormwater management, 
and impervious surfaces to evaluate the protections that a town has in place. They recommended that 
Hampton, Hampton Falls, and Seabrook develop a coastal land conservation overlay district, implement 
mandatory conservation subdivision regulations (where possible for the Town of Seabrook, which is 
largely built-out with little opportunity for open space), and define a Fluvial Erosion Hazard (FEH) zone 
overlay. They highlighted that Seabrook and Hampton have explicit protections for vernal pools, 
whereas Hampton Falls does not. Hampton and Hampton Falls do not have a stated minimum area of 
soil disturbance that triggers stormwater management regulations, whereas Seabrook implements a 
40,000 square foot minimum. PREP also identified that the three towns are not achieving the minimum 
design criteria for water quality volume/flow, groundwater recharge volume, and peak flow as defined 
in Volume 2 of the NH Stormwater Manual (EF Design & Planning, 2020). 

Although Hampton, Hampton Falls, and Seabrook have already incorporated into their ordinances 
important regulations for natural resource protection, additional changes will be needed. Much work is 
still needed at the local, state, and federal regulatory levels to protect these natural resources and their 
valuable ecosystem services. Through CHAT, the Town of Hampton has been actively working to address 
key flooding issues through their regulations and planning. One challenge to the enactment of local 
regulations related to natural resource protection is enforcement, which can be limited by staffing 
capacity and other resources.   
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Future Threats 
Ongoing climate change has important implications for the health of the Hampton-Seabrook Estuary 
that should be considered and incorporated into the EMP. Adding to the stress imposed by ongoing 
climate change is population growth and corresponding development in the watershed. The Hampton-
Seabrook Estuary is at risk because of new development in the watershed unless climate change 
resiliency and low impact development strategies are incorporated into existing zoning standards.  

Ongoing Climate Change  

More frequent extreme precipitation events and rising sea levels are expected in the future due to 
climate change, the combined effect of which will cause more severe storm surges, flooding, habitat 
loss, and infrastructure damage in the Hampton-Seabrook Estuary watershed. This altered hydrology 
will impact sedimentation and land-forming processes in and around the estuary (PREP, 2018). 

In the northeastern U.S., the frequency of extreme precipitation events  (greater than one inch) is 
expected to increase over the next several decades, with a projected increase of 17% by mid-century and 
a 44% increase likely by the end of the century under the RCP 8.5 emissions scenario4 for Rockingham 
County (refer to RT Ƹê ,ÕÊ×|ð² 3ýæÕÚé²é). An increase in the number of extreme precipitation events 
will cause more incidents of flooding in the region. Rivers and streams will also likely transport more 
nutrients and colored dissolved organic matter from the watershed to the estuary. Excess nutrients in 
surface waters can trigger algae blooms. Conversely, increases in colored dissolved organic matter in 
surface waters can significantly reduce the ability of light to penetrate through the water column, 
thereby limiting the growth of algae and submerged aquatic vegetation such as eelgrass.  

Under the RCP 4.5 emissions scenario, estimates of sea level rise compared to 2000 levels for the New 
Hampshire seacoast region are 0.5 to 1.3 ft by 2050, 1.0 to 2.9 ft by 2100, and 1.2 to 4.6 ft by 2150 (NH 
Coastal Flood Risk Science and Technical Advisory Panel, 2020). Under the intermediate global mean 
sea level rise rate of 3.3 feet, it is predicted that high tide flooding frequencies will increase to 132±26 
days per year by 2050 and will increase to a roughly daily occurrence by the end of the century (Wake, et 
al., 2019). For Hampton, under a 2-foot sea level rise scenario, 95% of high tides annually will exceed 10 
feet, and the average number of days per year with a major flood (over 13 feet) will increase to 27 days 
(Chin & Howard, 2021). Much of the land within the Hampton-Seabrook Estuary watershed is at risk of 
becoming chronically inundated5 during this century due to sea level rise (Wake, et al., 2019). The coastal 
high hazard area (VE Zone on FEMA Flood Insurance Rate Maps) has already expanded in Hampton, and 
predicted sea level rise indicates that coastal flooding will continue to worsen over time in Hampton and 
other coastal towns (Wake, et al., 2019). It is also anticipated that the velocity of tidal currents in the 
estuary will increase due to the greater volume of water passing through the estuary with sea level rise. 
The New Hampshire Coastal Flood Risk Summary ²êðÊ×|ð²ê ðÅ|ð ƵôØ®²é ÅÊ¿Å ê²| Õ²ú²Õ éÊê² ê«²Ø|éÊÚêƃ ðÅ²

 
4 RCP (Representative Concentration Pathway) 4.5 and 8.5 are part of the Coupled Model Intercomparison Project Version 5 (CMIP5). The RCP 
ŏƈŐ ²×ÊêêÊÚØ ê«²Ø|éÊÚ Êê | ÕÚü ðÚ ×Ú®²é|ð² æé²®Ê«ðÊÚØ Ú¾ ðÅ² ¾ôðôé²ƈ hÅ² b,_ œƈŐ ²×ÊêêÊÚØ ê«²Ø|éÊÚ Êê «ÚØêÊ®²é²® | Ƶ©ôêÊØ²êê|ê ôêô|Õƶ ÅÊ¿Å
prediction based on an unlikely future of increasing coal reliance. Even though the RCP 8.5 emission scenario may be an overprediction of future 
climate change impacts, most sources cite it as still a relevant and plausible future outcome to consider.  
5 Land is currently categorized as being chronically inundated when flooding occurs at least 26 times per year (Wake, et al., 2019). 

https://crt-climate-explorer.nemac.org/climate_graphs/?city=Hampton%2C+NH&county=Rockingham%2BCounty&area-id=33015&fips=33015&zoom=7&lat=42.93759319999999&lon=-70.83892190000002&id=days_pcpn_gt_1in
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flood and ebb tidal current could increase by more than 85% in the Hampton-c²|©éÚÚÒ 3êðô|éþƶ (Wake, 
et al., 2019). In addition to impacting the flow of dissolved and particulate material in and out of the 
estuary, increased tidal currents may also impact erosion within the estuary, potentially exacerbating 
land loss caused by sea level rise. 

A more recently studied impact of sea level rise that affects inland areas is groundwater rise  (Wake, et 
al., 2019). Groundwater levels are influenced by a variety of factors including temperature, 
evapotranspiration, precipitation, runoff, snowmelt, land development, and sea level. As sea level along 
the coast rises, the denser saline groundwater extends farther inland and causes the less dense fresh 
groundwater to rise. As this groundwater rises, the boundaries of existing wetland areas will widen and 
low-lying dry areas where groundwater was shallow will transition into wetlands or develop into open 
water. In New Hampshire, the groundwater rise zone is projected to extend up to 2.5 to 3.0 miles inland 
from the coast (Wake, et al., 2019). This area is approximately three to four times farther inland than tidal 
water inundation and therefore expands the geographic scope of sea level rise impacts. Mean 
groundwater levels are projected to rise as a percentage of relative sea level rise, with the magnitude of 
groundwater rise decreasing with distance from the coast. Mean groundwater levels are projected to rise 
66% of the projected relative sea level rise between 0.0-0.6 miles inland of the coast, 34% between 0.6-
1.2 miles, 18% between 1.2-1.9 miles, 7% between 1.9-2.5 miles, and 3% between 2.5-3.1 miles of the 
coast. More than 5.0 feet of relative sea level rise-induced groundwater rise is projected to occur in 
approximately one-half of the land area within 0.6 miles of the coast with 6.6 feet of relative sea level rise 
(Wake, et al., 2019). Within the Hampton-Seabrook Estuary watershed, groundwater rise is anticipated 
to be contained to the immediate vicinity of the estuary, including the coastline and salt marsh areas.  

With rising sea and groundwater levels and increased storm intensity and surge, flooding will occur 
farther inland, and existing salt marsh systems may disappear or migrate to higher elevations. Salt 
marsh habitat and species loss will be greatest in areas where salt marsh systems cannot retreat or 
migrate inland to escape rising sea levels, particularly due to developed areas adjacent to the salt marsh. 
In the 6.6-foot sea level rise scenario, 95% of the existing salt marsh in Hampton is projected to be lost 
by 2100 (EF Design & Planning, LLC, 2019) as high water levels drown the salt marsh, turning it into 
mudflat and eventually subtidal zone when the flood inundation persists. In open or natural areas, 
saltwater intrusion associated with sea level rise will cause freshwater areas to become brackish, 
thereby changing the flora and fauna present (NH Coastal Risk & Hazards Commission, 2016). SLAMM 
output comparing marsh habitat conditions in 2012 and 2060 show the potential impacts from sea level 
rise, namely the conversion of high marsh to low marsh and the conversion of tidal flats to open water, 
representing a loss in habitat for a number of ecologically and economically important species (Figure 
14) (Kirshen, et al., 2018). These impacts could be lessened if the marsh accretion rate increases from its 
current rate of 1.71 mm/yr to 4 mm/yr or more, as preliminary data from other New Hampshire marshes 
have shown to be possible in response to sea level rise (Kirshen, et al., 2018). Other ecological impacts 
of flooding include sedimentation that can smother shellfish beds and coastal habitat alteration that 
can affect the timing of nesting and migration for seabirds (NHFG, 2015).  

The impacts to infrastructure and critical facilities  from flooding could range broadly depending on 
the magnitude of sea level and groundwater rise and storm surge. For example, under a 1.7-foot sea level 
rise scenario, 3.4 miles of roadways in Hampton would be impacted by flooding (RPC, 2015). This 
increases to 13.2 miles under a 4-foot sea level rise scenario and 20.6 miles under a 6.3-foot sea level rise 
scenario (RPC, 2015). These values become increasingly concerning when storm surge is considered. The 
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1.7-foot sea level rise scenario plus storm surge leads to 20.7 miles of roadways impacted, nearly the 
same amount as the 6.3-foot sea level rise scenario, considering astronomical tides alone (Chin & 
Howard, 2021; RPC, 2015). These infrastructure damages come at a high economic price. FEMA declared 
seven flood-related disasters in New Hampshire between 2013 and 2022, causing over $26 million in 
damage, which accounts for public assistance grant dollars only and not private flood insurance claims 
(FEMA, 2022). For the Town of Hampton, 3,065 parcels with a total assessed value of $1.2 billion were 
identified as being vulnerable to sea level rise and storm surge by the end of the century (EF Design & 
Planning, LLC, 2019). 

Even though New England will face its challenges with flooding and extreme precipitation, other forms 
of extreme weather due to climate change will also impact the estuary and surrounding communities. 
/éÚô¿Åð |Ø® ®éþ «ÚØ®ÊðÊÚØê ®ôéÊØ¿ ðÅ² êô××²é ×ÚØðÅê üÊÕÕ êðé²êê «Ú|êð|Õ R²ü A|×æêÅÊé²Ƹê
communities and natural environments. Extreme heat waves are projected to continue and intensify in 
the future, putting stress on water levels, exacerbating water quality issues, and degrading wildlife 
habitat conditions. This heat will also directly impact human populations, causing additional physical, 
emotional, and economic stress and health and safety concerns during the summer months. This added 
stress will carry over into the winter months as coastal New Hampshire is projected to experience more 
ê²ú²é² üÊØð²é ü²|ðÅ²é ÊØ«Õô®ÊØ¿ Å²|úþ êØÚüêðÚé×êƃ Ê«² êðÚé×êƃ RÚéƸ²|êð²éêƃ |Ø® ÅÊ¿Å üÊØ®ê (Town of 
Hampton, NH, 2021).  

Finally, marine waters are becoming more acidic due to the increased concentration of carbon dioxide 
in the atmosphere, a portion of which absorbs into the oceans. This acidification  has a profound impact 
on ecosystem health, negatively impacting many important species including blue mussels, oysters, 
lobster, and flounder (PREP, 2018).  

 

Hampton-Seabrook Estuary. © Matt Parker 














































































































