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FIVE YEARS OF PROGRESS

he first NHEP Management Plan, adopted in

2000, laid out a course of action to improve

estuarine environmental quality. In the last five

years the NHEP has actively implemented the
plan and adapted to emerging management issues.
Below is a summary of some of the significant
activities that occurred from 2000 to 2005.

NHEP MONITORING PLAN

In 2002 the NHEP adopted a Monitoring Plan that
describes the methods and data for indicators to
measure the effectiveness of Management Plan
implementation. In the plan, thirty-four
environmental indicators are tracked on water

quality, shellfish resources, land use, and critical Lamprey River, Epping, NH
species and habitats. The NHEP also gathers and

analyzes data on eighteen other “supporting variables” that are used to understand the causes
behind trends in the indicators.

NHEP MANAGEMENT COMMITTEE BYLAWS

In 2003, the NHEP Management Committee adopted bylaws that document Management
Committee responsibilities, composition, members’ roles, leadership structure, subcommittee
structure, operating procedures and Management Plan review and amendment process.

TECHNICAL ADVISORY COMMITTEE AND PROJECT TEAMS

Once in the implementation phase, the NHEP Management Committee required more input in
the specialized areas of the Management Plan. Therefore, the NHEP developed five advisory
groups intended to inform Management Committee decisions. A Technical Advisory
Committee was developed to address monitoring issues and technical reports, and four Project
Teams were formed: Water Quality Team, Lland Use and Habitat Protection Team, Shellfish
and Living Resources Team and Public Education and Outreach Team.
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2003 STATE OF THE ESTUARIES REPORT

Between 2002 and 2003 four environmental indicator reports were
produced that summarize the available information and results of
statistical tests for indicators identified in the NHEP Monitoring
Plan. To communicate the status of the more significant indicators
to a broader audience the NHEP produced a State of the Estuaries
report in the 2003 that examined twelve indicators of estuarine
health, including as bacteria levels, nitrogen concentrations, toxic
contaminant levels, abundance of shellfish and land use in the
coastal watershed. The report was released in conjunction with a
two-day conference sponsored by the NHEP that attracted

approximately 200 participants from the area. State of the Estuaries
Report

CHANGING ADMINISTRATIVE HOSTS

The NH Office of State Planning administered the NHEP from 1995 to 2003. Agency
restructuring in 2003 resulted in a consolidation of agencies and their programs into a newly
formed Office of Energy and Planning. This reorganization prompted the NHEP Management
Committee to evaluate various host options and review how the program could be implemented
most effectively. At its June 2004 meeting, the Management Committee selected the University of
New Hampshire (UNH) as host for the NHEP. Concurrent with the Management Committee
deliberations on host, additional state agency restructuring moved the NHEP from the Office of
Energy and Planning to NH Department of Environmental Services on a temporary basis
effective July 1, 2004 until the transition of the program to UNH was completed in 2005.

PROGRESS REPORT

In 2004 the NHEP completed a Progress Report that summarized progress made toward
implementing the Management Plan and evaluated the status of environmental and administrative
indicators based upon management goals and objectives.

STRATEGIC COMMUNICATION PLAN

At the end of 2004 the NHEP adopted a Strategic Communication Plan which facilitates the
implementation of Action Plans related to public outreach and education and directs resources to
communication activities that strengthen the organization’s position with key audiences over the
next three years.
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UPDATING THE MANAGEMENT PLAN

—

fter five years of implementation,

the NHEP Management Plan

has yielded results in improving
the condition of New Hampshire estuaries.
To be responsive to changes, the NHEP
Management Committee bylaws call for a
review of the Management Plan every five
years to identify new action plans or
revisions to current action plans. In 2004, the
NHEP began this review process to update

the original plan in 2005.

Hunter, NHEP

Lamprey River, Newmarket, NH

THE PROCESS

NHEDP staff met with each of the project teams during the spring, summer, and fall of 2004 and
asked each to suggest changes to existing action plans or identify emerging issues or subject areas
that were not covered by the Management Plan. Following these meetings, the NHEP Coastal
Scientist compiled the information, combined duplicate suggestions, and eliminated ideas that
were already addressed by existing action plans. The project teams identified two new issues for
inclusion in the Management Plan: sustainable water use and invasive species. A list of changes
and two draft action plans were distributed to all teams and committees for comment. The
Management Committee approved changes to the existing action plans on December 9, 2004,
and approved the addition of two new action plans to the Management Plan on March 24, 2005.

THE CHANGES

The project teams recommended relatively few changes to specific action plans or steps. Many
were simple grammatical edits that clarified actions. All of the substantive changes to the
Management Plan are listed on the following page. Two new Action Plans were added to the
LLand Use and Restoration sections of the Management Plan, which are located at the end of this
Update and in the body of this electronic version of the Management Plan.
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SUBSTANTIVE CHANGES

The NHEP Management Committee approved five substantive changes
that were recommended by the Project Teams. These changes are:

B Action Plan: SHI-15 Evaluate and address perceived and real institutional

barriers to aquaculture and promote environmentally sound aquaculture practices.
Click Hereto seechangen

Change: Step #4 was deleted. < OriginalAction Plan

B Action Plan: WQ-04b Assist Seacoast communities in completing and
maintaining maps of sewer and stormwater drainage infrastructure systems.

Change: Municipalities were included in steps 1 through 4 to reflect

their role in infrastructure mapping. _8”?"_ H?retc_) Seefha”gd”
riginal Action Plan

B Action Plan: WQ-07 Provide incentives to fix or eliminate illegal direct
discharges such as grey water pipes, failing septic systems, and agricultural runoff.

Change: The Plan title was rewritten as Provide incentives, including cost-
share funding, to fix or eliminate illegal direct discharges such as grey water pipes,

failing septic systems, and agricultural runoff. Click Hereto seechangen
Rmiginal Action Plan

B /\ction Plan: WQ-08 Research the effectiveness of innovative stormwater
treatment technologies for existing urban areas in NH, and communicate results
to developers and communities.

. Click Hereto seechangen
Change: Step #5 was deleted. wmiginal Action Plan

B /\ction Plan: WQ-15 Support efforts to reduce deposition of atmospheric
pollutants through eliminating loopholes in current laws, encouraging the
construction of more efficient power plants, and encouraging energy conservation.

Change: A fifth step was added to this Action Plan that reads Support
the recommendations of the NH Mercury Reduction Strategy and encourage
implementation of the Research and Monitoring recommendation R-35 which is
found under section 5.2.1 Recommended Actions Regarding Research and
Monitoring. Recommendation R-35 reads “Continue support for in-state
mercury sampling and monitoring programs in order to evaluate trends in mercury
deposition and impacts. This information will be used to update the strategy as

necessary (ongoing). \Click Here to see change in
Original Action Plan

Also the importance ranking of this Action Plan was raised from
“Priority” to “High”.
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ACTION LND-37

Support the development and implementation of water
resource management plans to determine sustainable
groundwater and surface water use in the coastal watershed.

BACKGROUND

The population of Rockingham and Strafford counties more than
doubled between 1960 and 2000 to 339,592 (OEP, 2004). The population
of the southeast corner of the state is expected to double again by 2020
(SPNHEF, 1999). The increasing population has increased demand for
freshwater from groundwater and surface water sources. At some point
the demand will outstrip the water supply in the region, which would be
unsustainable.

The NHEP has an interest in identifying and maintaining “sustainable
use” of the water resources in the coastal watershed before the demand
becomes unsustainable. For water use to be considered sustainable, both
the human and ecological needs for water resources must be protected
under normal variations in climatic conditions.

Two projects to determine sustainable use of water resources are
already underway in the coastal watershed. First, the NH Coastal
Program, NH Geological Survey, NH Department of Environmental
Services, and US Geological Survey are conducting the Seacoast
Groundwater Availability Study (http://www.des.state.nh.us/Coastal/
Restoration/groundwater.htm). The purpose of this project is to provide
southeastern New Hampshire communities with new tools and data
needed to make informed decisions about water supply and use and to
plan for future growth in their towns. The NHEP has contributed
$25,000 toward the initial data collection phase of this study. Second,
NH Department of Environmental Services is conducting a protected
instream flow study of a reach of the Lamprey River (http://www.des.
state.nh.us/Rivers/instream/index.html). The NHDES study will result
in a water management plan for the river reach.

On November 5, 2004, the NHEP Land Use Team recommended
that a new action plan regarding water resources be added to the NHEP
Management Plan. On December 9, 2004, the NHEP Management
Committee approved in concept the addition of a new action plan
regarding water resources and directed staff to fully develop an action
plan for their review.

NHEP MANAGEMENT PLAN
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ACTIONS/ACTIVITIES

Support studies of groundwater and surface water quantity and use
in the coastal watershed.

Support the development of regional or local water resource plans in
the coastal watershed.

Support implementation of regional or local water resource plans in
the coastal watershed.

Support public outreach and education regarding Steps 1, 2, or 3
above.

RESPONSIBLE PARTIES

Implementation of this action plan will be led by the NH Department of
Environmental Services, the NH Geological Survey, the NH Office of
Energy and Planning, Strafford Regional Planning Commission,
Rockingham Planning Commission, and the US Geological Survey.

IMPLEMENTATION LOCATION

This action may be implemented throughout the 42 towns in NH’s
coastal watershed.

COSTS

Activity 1 $1,500,000
Activity 2 $ 500,000
Activity 3 $ 500,000
Activity 4 $§ 25,000
Total $2,525,000
FUNDING

Significant funding has already been budgeted for the Seacoast
Groundwater Availability Study ($1.5 million). Most of this funding is
through federal appropriations, although a number of seacoast
communities have contributed nearly $80,000 in funds. Approximately
$350,000 of federal funds have been appropriated to conduct the
Lamprey River Protected Instream Flow Study and develop a water
management plan. US EPA NHEP implementation funds may be used
to implement actions from management plans once developed. State and
local funds for natural resource management activities may be available
to support this action.
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REGULATORY NEEDS

NH regulations concerning water use include Env-Ws 1700 (Surface
Water Quality Rules) [http://www.des.state.nh.us/wmb/env-ws1700.pdf]
that define water quantity as a component of quality, Section 401
certifications [http://www.des.state.nh.us/wmb/Section401/] that allow
the state to put conditions on withdrawals requiring a federal permit, Env-
Ws 387 and Env-Ws 388 (groundwater withdrawal rules) [http://www.
des.state.nh.us/Rules/adopt_387.pdf and http://www.des.state.nh.us/
Rules/adopt_388.pdf] governing adverse impacts from new larger
groundwater withdrawals, Env-Ws 1900 (Instream Flow Rules) [http://
www.des.state.nh.us/Rules/env-ws1900.pdf] requiring water management
plans for the Lamprey and Souhegan Rivers, and Env-Wr 700
(Registration and Reporting Rules) [http://www.des.state.nh.us/Rules/
env-wr100-800.pdf] requiring documentation of water use greater than

140,000 gallons per day.

In addition, RSA 4-C:19-23 established the Water Protection Assistance
Program within the Office of Energy and Planning. The purpose of the
program is to encourage and assist municipalities, through the regional
planning commissions, to evaluate their water resources and to develop
local and regional measures for the protection of both ground and surface
water

The development of water management plans under this proposal does
not require additional regulations. However, additional regulatory needs
may be discovered as part of the planning process.

EXPECTED BENEFITS

The development and implementation of water resource management
plans will provide communities with accurate information needed for
planning and growth management decisions. Moreover, sustainable use
of water resources in the coastal watershed will protect species dependent
on aquatic habitat, such as fish and waterfowl, which might otherwise lose
habitat if water resources were overused.

MONITORING AND ENFORCEMENT

None required.
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TIMETABLE

Activities 1 and 2 are already being partially implemented by various
agencies. Activities 3 and 4 will be implemented in 2006-2010.

PRIORITY

Highest Priority. Regional or local water resource plans (Activity 2) are
needed immediately. The other activities are a lower priority.
Implementation of this action plan is not dependent on implementation
of other action plans listed in the NHEP Management Plan.

REFERENCES

OEP (2004) U.S. Census Data for 2000, Office of Energy and Planning,
Concord, NH. 2004. http://www.state.nh.us/osp/sdc/NH2KCensus.
htm

SPNHF (1999) New Hampshire’s Changing Landscape. The Society for
the Protection of New Hampshire’s Forests, Concord, NH. 1999.
http://www.forestsociety.org/research/papers/NHCLsummary.pdf
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PRIORITY

ACTION RST-7

Support the development and implementation of marine
aquatic nuisance species management plans for NH’s
estuaries.

BACKGROUND

Invasions by marine aquatic nuisance species have already affected NH’s
estuaries. A rapid assessment survey sponsored by the National Estuary
Program in 2003 found that 6-10% of the species at NH sampling sites
were non-native and 13-15% were cryptogenic. The Asian Shore Crab,
Hemigrapsus sanguineus, has been found at Dover Point. Predation by
green crabs (Carcinus maenus), originally from Europe, is suspected to be a
major factor controlling the soft-shell clam fishery in Hampton Harbor.

The NHEP is providing $29,000 in support to the University of New
Hampshire to develop an environmental indicator of marine invasions in
2005. The project involves a monitoring program throughout the
estuary, a review of historical data, and research into appropriate
reporting tools for coastal managers.

Past experience has shown that prevention of invasions is more
successful and cost effective than species eradication once an invasion
has occurred. Therefore, it is in the interest of the NHEP to support the
development of marine aquatic nuisance species management plans to
prevent new invasions, to facilitate rapid response activities if new
invasions occur, and to contain existing colonies. The NHEP will play a
leading role in the development of the NH State Aquatic Nuisance
Species Management Plan in 2005. The plan will coordinate efforts of
various state and federal agencies. The NHEP Coastal Scientist will lead
the estuarine component of the plan.

On December 1, 2004, the NHEP Shellfish and Living Reso urces
Team recommended that a new action plan regarding marine aquatic
nuisance species be added to the NHEP Management Plan. On
December 9, 2004, the NHEP Management Committee approved in
concept the addition of a new action plan regarding marine aquatic
nuisance species and directed staff to fully develop an action plan for
their review. At the same meeting, the NHEP Management Committee
adopted the definition of marine aquatic nuisance species (aka, invasive
species) from Executive Order 13112 (February 3, 1999): “Invasive
species means an alien species whose introduction does or is likely to
cause economic or environmental harm or harm to human health.”
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ACTIVITIES

Support assessments of historical data on marine aquatic nuisance
species in NH’s estuaries.

Support research and monitoring of marine aquatic nuisance species
in NH’s estuaries.

Support the development of marine aquatic nuisance species
management plans for NH’s estuaries.

Support implementation of marine aquatic nuisance species
management plans for NH’s estuaries.

Support public outreach and education regarding Activities 1, 2, 3,
and 4 above.

RESPONSIBLE PARTIES

Implementation of this action plan will be led by the NH Fish and Game
Department, NH Department of Environmental Services, University of
New Hampshire, and the NHEP, with support from other agencies.

IMPLEMENTATION LOCATION

This action may be implemented throughout the 17 municipalities with
tidal shoreline.

COSTS

Activity 1 $ 10,000
Activity 2 $100,000
Activity 3 $ 10,000
Activity 4 $150,000
Activity 5 $ 10,000
Total $280,000
FUNDING

Funding will be available from the federal Aquatic Nuisance Species Task
Force, U.S. Fish and Wildlife Service, and other federal agencies for the
implementation of an approved State management plan for aquatic
nuisance species. Limited US EPA NHEP implementation funds may be
used to fund the activities of this plan.
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REGULATORY NEEDS

Regulations or legislation prohibiting the trade, transport, or release of
certain species may be a component o f aquatic nuisance species
management plans.

EXPECTED BENEFITS

The development and implementation of marine aquatic nuisance species
management plans will protect NH’s estuaries from invasions that might
affect clam and oyster stocks and other native fisheries and natural
communities. Prevention of invasions, by means of proper planning or
early detection due to public awareness is more cost effective than
eradication of aquatic nuisance species after an invasion. In many cases
eradication is not feasible.

MONITORING AND ENFORCEMENT

Monitoring will be required for Activity 2. Enforcement may be a
component of aquatic nuisance species management plans.

TIMETABLE

Activities 1 and 2 are already being partially implemented by various
agencies (see Background). Efforts to implement Activity 3 are underway
and should be completed by 2006. Activities 4 and 5 will be
implemented in 2006-2010.

PRIORITY

Priority. Implementation of this action plan is not dependent on
implementation of other action plans listed in the NHEP Management
Plan.
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USING THE 2005 UPDATE

This concludes the 2005 Update to the NHEP Management Plan. Holders of the original

plan should keep this update with the original 510-page document and consider both when
referring to the Management Plan or applying for NHEP grants. The electronic version of
the Management Plan merges the two documents and is available on the NHEP website.

THE NEXT UPDATE
The NHEP will produce another update to the Management Plan in 2010.
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Zone A

Watershed communities with a
tidal shoreline, plus Rochester and
Somersworth. These communities
have both greatest impact and
greatest stake in the environmental
health of the estuaries.

Zone B
Watershed communities with
no tidal shoreline.
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PREFACE

his Comprehensive Conservation and Management Plan of the New

Hampshire Estuaries Project presents a broad framework and specific

list of actions to protect and enhance the environmental quality of the

estuaries of the State of New Hampshire. It is intended to be a guide
for all who use, enjoy, or care about the state’s estuarine resources.

The NHEP Management Plan addresses the environmental quality of the
entire watershed draining to New Hampshire coastal waters, but focuses
action efforts on the lands surrounding the Great Bay and Hampton-Seabrook
Estuaries. Due to the national significance of their natural resources, the

New Hampshire estuaries were selected for assistance and support from the
National Estuaries Program. Although these estuaries are by no means pristine,
much progress has already been made in correcting problems. Upgrades to
sewage treatment plants, reopened shellfish beds, restoration of degraded salt
marshes, increased acreage of permanently protected habitat, and improved
planning for future development all indicate the power of partnerships forged
at the local level. This Management Plan builds on these improvements and
partnerships and focuses on this positive direction.

From its start, the New Hampshire Estuaries Project has aimed for real
improvements to the environment. The idea that the only legitimate reason
for planning is to prepare for implementation was often mentioned at
NHEP meetings. Thus, the planning phase of the project was guided by
the principle that enthusiasm for implementation would not be generated
by volumes of scientific studies on every environmental issue, but by clear
demonstrations of problems and solutions at the local level. The common
theme of NHEP work was improvement and protection of estuarine water
quality — the foundation of the estuaries’ value as wildlife habitat, as a
recreational resource, and as a key element to the Seacoast economy.
Shellfish were chosen as a tangible, easily understood indicator to
measure improvements to water quality.

A diverse group participated in the development of the Plan, with con-
siderable input from the public along the way. The Plan is the result of a
three-year, collaborative process that required countless meetings, long
discussions, creative thinking,, and hard-won compromises. The Action
Plans crafted by these volunteers are practical, realistic, and ready for

implementation. This document could not have been produced without o
their patience and dedication. |
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The Management Plan outlines actions formulated around five themes:
1 Water Quality
2 Land Use, Development, and Habitat Protection
3 Shellfish
4 Habitat Restoration
5 Public Outreach and Education

Actions are largely intended to either prevent problems, identify and correct
problems, or educate and involve specific target audiences. The actions are
not presented as activities to be implemented solely by the NHEP; rather,
they are intended as a guide for government agencies, recreational users,
businesses, educators, and members of the public who have worked, and
will continue to work, toward the over-arching goal of a clean, healthy
estuarine environment. The Plan includes suggested funding and provisions
for monitoring progress over the long term.

This is an ambitious plan. While some actions can be implemented immedi-
ately, others require more time. Over the next several years, we will contin-
ually evaluate the state of the estuaries, measure progress, and adjust the
actions to accommodate current realities. With the enthusiasm and steward-
ship of all who live near, work on, or simply enjoy the estuaries and their
bountiful resources, we will achieve our goal of protecting these priceless
resources for generations to come.

The following is a summary of actions that will help us achieve our goal.
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ACTION PLANS

WATER QUALITY ACTION PLANS
Wastewater Treatment Facilities 4-17

WQ-1 Evaluate Wastewater Treatment Facility impacts on estuarine
water quality, and seek practical options at the state level for
secondary and tertiary or alternative treatment where appropriate.

WQ-2 Evaluate the suitability of UV alternatives to chlorine in
wastewater post- treatment for the Seacoast communities.

WQ-3 Prioritize and then upgrade facilities to reduce bacterial
pollution from hydraulic overloading of Seacoast wastewater
treatment facilities (WWTFs).

Illicit Connections in Urban Areas 4-26

WQ-4A Establish on-going training and support for municipal personnel
in monitoring storm drainage systems for illicit connections.

WQ-4B  Assist Seacoast communities in completing and maintaining maps
of sewer and stormwater drainage infrastructure systems.

WQ-4C Eliminate illicit connections in Seacoast communities.

Illegal Direct Discharges 4-33

WQ-5 Conduct shoreline surveys for pollution sources.

WQ-6 Promote collaboration of state and local officials (conservation
commissions, health officers, building inspectors, et al.) to locate
and eliminate illegal discharges into surface waters.

, including cost-sharing
WQ-7 Provide incentives ix or eliminate illegal direct discharges such funding, (click here to

as grey water pipes, failing septic systems, and agricultural runoff. yiew change details)

Stormwater 4-40

WQ-8 Research the effectiveness of innovative stormwater treatment
technologies for existing urban areas in New Hampshire, and
communicate the results.

WQ-9 Ensure that water quality and quantity impacts from new develop-
ment or redevelopment are minimized to the maximum extent
practical at the planning board stage of development.

WQ-10 Research the use and effectiveness of the Stormwater Management
and Erosion and Sediment Control Handbook for Urban and
Developing Areas in New Hampshire. Revise, publish, and pro-
mote the Handbook.
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Permitted Discharges 4-47

WQ-11 Revise state industrial discharge permit criteria in response to new
processing technology, and re-evaluate existing permits.

Oil Spills 4-49
WQ-12A Acknowledge and support the oil spill prevention and response
activities of the Piscataqua River Cooperative.

WQ-12B Enhance oil spill clean up efforts through pre-deployment infras-
tructure and development of high-speed current barriers.

Septic Systems 4-53

WQ-13 Provide septic system maintenance information directly to shore-
line property owners, and to other citizens of the Great Bay and
coastal watersheds to help improve water quality.

WQ-14 Encourage the use of innovative alternative technologies for failing
septic systems to help improve water quality.

Air Quality 4-57

WQ-15 Support efforts to reduce deposition of atmospheric pollutants
through eliminating loopholes in current laws, encouraging the
construction of more efficient power plants, and encouraging
energy conservation.

Water Quality Funding 4-59
WQ-16 Find funding sources for key strategies.

Water Quality Outreach 4-61
WQ-17 Coordinate public tours of wastewater treatment facilities
WQ-18 Support and coordinate stormwater technical workshops.

WQ-19 Stormwater Awareness: Support and expand stormdrain
stenciling programs.

WQ-20 Conduct estuarine field day for municipal officials.

LAND USE AND HABITAT PROTECTION ACTION PLANS

Future Development/Impervious Cover 5-19

LND-1  Prepare a report of current and future levels of imperviousness for
the subwatersheds of the New Hampshire coastal watershed.

LND-2  Implement steps to limit impervious cover and protect streams
at the municipal level.

LND-3  Conduct research in coastal NH watersheds to examine
the relationship between percent impervious cover and
Ve environmental degradation.
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LND-4  Prevent the introduction of untreated stormwater to wetlands by
supporting the development of NH Minimum Impact Development
Guidelines.

LND-5  Support the Natural Resource Outreach Coalition (NROC),
a municipal decision-maker land-use planning outreach
method modeled after the successful University of Connecticut
Cooperative Extension “Non-point Education for Municipal
Officials” (NEMO) program.

Sprawl 5-31

LND-6  Minimize urban sprawl in coastal watersheds.

LND-6A Develop a regional pilot partnership to create a smart growth
vision among Towns and Regional Planning Commissions in
a single estuarine watershed.

LND-6B Conduct a comprehensive review of the 43 towns within the
estuaries and coastal watershed area to determine land-use
polices that affect sprawl.

LND-6C Develop and maintain a comprehensive database or library of
new smart growth funding programs.

LND-6D Develop a science-based handbook and video on the nature,
causes, and remedies of sprawl for audiences in the coastal New
Hampshire watershed area.

LND-6E Actively participate and contribute to the development of
new smart growth planning tools with particular emphasis
on provisions that protect estuarine water quality.

LND-6F Aggressively assist communities that embrace a strong smart
growth philosophy to conduct comprehensive reviews, identify
sources of funding, provide public education, and implement
new land-use tools.

Tidal Wetlands 5-46

LND-7  Complete rulemaking and begin implementation of the
Recommended New Hampshire Wetland Mitigation Policy for NH
DES, prepared by the Audubon Society of NH and the Steering
Committee on Wetlands Mitigation.

LND-8A Strengthen enforcement and effectiveness of the state tidal buffer
zone (TBZ) through outreach to local officials and tidal shoreland
property-owners.

LND-8B Amend state tidal buffer zone (TBZ) regulations to include
regulation of deck construction.

LND-9A Reduce the quantity, improve the quality, and regulate the timing
of stormwater flow into tidal wetlands through policy changes at
the NH DES Wetlands Bureau.

LND-9B Reduce the quantity, improve the quality, and regulate the timing

] . >~
of stormwater flow into tidal wetlands through changes to the NH
DES Site Specific Program. A,
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LND-10 Using the Coastal Method and other techniques, identify and
restore additional restorable tidal wetlands.

LND-11 Create a list of potential wetland restoration projects that could be
used for wetland mitigation projects, and distribute the list to state
agencies and Seacoast municipalities.

LND-12 Pursue restoration funding from the NH DOT, USDA/NRCS, US
F&WS and other sources.

Shorelands 5-57

LND-13 Provide a framework specific and appropriate to the New
Hampshire Seacoast for defining and delineating urban and non-
urban shoreland areas.

LND-14 Develop and implement an outreach program to encourage and
assist communities in developing and adopting land use regula-
tions to protect undisturbed shoreland buffers.

LND-15 Support land conservation efforts in shoreland areas.

LND-16 Improve enforcement of the state Comprehensive Shoreland
Protection Act and other applicable shoreland protection policies
through outreach efforts to local officials and shoreland property-

owners.

LND-17 Provide incentives for the relocation of grandfathered shoreland
uses.

Groundwater 5-68

LND-18 Locate and quantify quantity and quality of groundwater inflow to
the estuaries.

LND-19 Locate, reduce or eliminate, and also prevent groundwater con-

taminants.
LND-37 support the development and implementation of water resource management plans to determine sustainable

oroundwater and sutrface water use in the coastal watershed.

Freshwater Wetlands 5-72
New Action .
Planaddedn LND-20 Develop and implement a Wetlands Buffer Outreach Program for
the2005 planning boards.
(UCpIi(::?(t(l?]ereto LND-21 Prevent the introduction of untreated stormwater to freshwater
view) wetlands by enacting legislation giving NH DES authority to regu-

late stormwater discharge to wetlands.

LND-22 Prevent the introduction of untreated stormwater to wetlands by
strengthening municipal site plan review regulations.

LND-23 Prevent the introduction of untreated stormwater to wetlands
through an increased understanding of stormwater impacts on
wetland ecology.

LND-24 Work with NH DES to encourage adoption of a state wetlands mit-
igation policy.
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LND-25 Encourage municipal designation of Prime Wetlands and 100-foot
buffers (or equivalent protection).

LND-25A Create a traveling Prime Wetlands Display.

LND-25B Provide training and project assistance for towns interested in
utilizing the Method for the Comparative Evaluation of Non-tidal
Wetlands in New Hampshire.

LND-25C Work with local planning boards and conservation commissions
on regulatory approaches to wetlands conservation.

LND-25D Create and/or enhance local land conservation programs with
emphasis on high value wetlands and buffers.

Habitat Protection 5-86

LND-26 Support implementation of state and federal land protection
programs (e.g., Conservation and Reinvestment Act, Land and
Community Heritage, Teaming With Wildlife, Land and Water
Conservation Fund, Coastal Initiative Program, Farmland
Preservation Program).

LND-27 Support the efforts of the Great Bay Resource Protection
Partnership.

LND-28 Encourage towns to dedicate current-use change tax penalties
to conservation commissions for the purpose of natural resource
acquisition, easements, restoration, and conservation land
management.

LND-29 Provide technical assistance in land protection and management
to regional land trusts and municipal conservation commissions.

LND-30 Develop and encourage use of biomonitoring standards to
evaluate water quality.

LND-31 Use results of biomonitoring and water quality monitoring to
prioritize watershed areas for protection and remediation.

LND-32 Encourage municipalities to incorporate wildlife habitat protection
into local master plans by promoting NH Fish and Game’s
Identifying and Protecting Significant Wildlife Habitat: A
Guide for Towns and other activities.

LND-33 Develop a model local planning approach to encourage the
identification and maintenance of contiguous habitat blocks.

LND-34 Encourage appropriate buffers around important wildlife areas
and rare or exemplary natural communities.

LND-35 Maintain current-use program.
LND-36 Encourage conservation easements.
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Xvi

SHELLFISH RESOURCES ACTION PLANS

Shellfish Sanitation Management 6-11
SHL-1 Implement National Shellfish Sanitation Program guidance to
develop an FDA-certified shellfish program.

SHL-2 Identify sources of and reduce or eliminate contaminants in the
New Hampshire estuaries watersheds.

SHL-3 Institute land-use practices in estuarine watersheds that improve
water quality and shellfish habitat.

SHL-4 Enhance funding to maintain a comprehensive shellfish program.

SHL-5 Regularly collect and monitor water quality to identify sources and
reduce or eliminate contaminants.

SHL-6 Periodically collect and monitor shellfish tissue samples as appro-
priate for toxins and biotoxins.

Shellfish Resource Management 6-22

SHL-7 Maintain an ongoing shellfish resource assessment program.

SHL-8 Develop and implement a plan for shellfish resource enhancement
and habitat restoration.

SHL-9A  Decrease shellfish resource depletion and increase productivity
with stricter state penalties for illegal harvesting.

SHL-9B Increase outreach and education about methods to control shell-
fish predators.

SHL-9C Explore alternative recreational shellfish harvest methods.

SHL-9D Increase productivity by discouraging the harvest of immature
shellfish.

Shellfish Outreach 6-36

SHL-10  Provide information regarding public access to shellfish beds
through distribution of maps/booklets.

SHL-11  Establish Bounty of the Bay shellfishing field education program.

SHL-12  Develop and maintain a shellfisher license information database
for use in outreach activities.

SHL-13  Update materials and improve distribution of shellfish- related

information.

SHL-14  Provide for direct citizen involvement in NH shellfish management
decisions.

Shellfish Aquaculture 6-48

SHL-15 Evaluate and address barriers to aquaculture and promote environ-
mentally sound aquaculture practices.
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HABITAT RESTORATION ACTION PLANS

Shellfish Restoration 7-13

RST-1 Develop and implement a plan for shellfish resource enhancement
and habitat restoration activities to achieve a sustainable resource
contributing to a healthy environment.

Wetland Restoration (Tidal) 7-14

RST-2 Using the coastal method and other techniques, identify and
restore additional restorable tidal wetlands.

RST-3 Continue to restore the restorable tidal wetlands listed in
the natural resources conservation service report, Method
for the Evaluation and Inventory of Vegetated Tidal Marshes
in New Hampshire.

Habitat Restoration 7-19

RST-4 Identify and implement habitat restoration projects in other
important non-tidal habitat areas, such as uplands and freshwater
wetlands.

Wetland Restoration 7-21

RST-5 Create a list of potential wetland restoration projects that could be
used for wetland mitigation projects, and distribute the list to state
agencies and seacoast municipalities.

RST-6 Pursue restoration funding from the NH DOT, USDA/NRCS, US
F&WS, and other sources.

RST-7 Support the development and implementation of marine aquatic nuisance species management plans

or NH's estuaries.

PUBLIC OUTREACH AND EDUCATION ACTION PLANS

General Outreach 8-11

EDU-1  Utilize the media to enhance educational efforts.

EDU-2  Work with the seacoast newspapers to establish a monthly news-
paper column devoted to coastal natural resource issues.

EDU-2a Develop an agreement with Strafford County UNH Cooperative
Extension to enable the NHEP outreach project team to contribute
coastal natural resource information to the UNH Cooperative
Extension column in Foster’s Daily Democrat.

EDU-3  Establish and fund a technical assistance grant program to pro-
mote and fund projects that support the NHEP management plan.

EDU-4  Maintain and expand the New Hampshire estuaries project’s shore-
line property-owner database.

Volunteer Involvement 8-21

EDU-5  Support volunteer organizations active in water quality, habitat, or
other estuarine watershed natural resource issues.
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INTRODUCTION
TO THE PLAN

----------------J

he cultural and natural his-
tory of New Hampshire’s
Seacoast has long been
shaped by the bountiful
resources of its estuaries. The
Seacoast’s natural beauty and
resource wealth, and access to
markets, education, and recreation
make the region a magnet for
people and businesses. Continuing
population growth is the greatest
threat to the environmental health

of the state’s estuaries including

Great Bay, Little Bay , and

Hampton/Seabrook Harbor (hereafter referred to as the “estuaries”). Gundalow on Great Bay
The New Hampshire Estuaries Project Comprehensive Conservation and

Management Plan is a working document designed to help Seacoast

communities protect, manage, and use their natural resource legacy

responsibly, for the benefit of present and future generations.

THE TEAM

The planning phase of the NHEP has been guided by a 30-member
Management Committee, chaired by the Director of the Office of State
Planning, with assistance from four Project Teams: Water Quality, Land Use,
Shellfish and Living Resources, and Outreach and Education. All the mem-
bers of the Management Committee and the four Project Teams together
make up the NHEP Management Conference — a group of approximately 75
individuals representing the interests of area citizens; recreational resource-
users; the business, academic and scientific communities; local, state, and
federal agencies and governments; and environmental organizations. The
release of the draft Management Plan in December 1999 marked the conclu-
sion of the primary planning phase of the project. This final Management
Plan was revised following public comment and review. After approval, the
final Management Plan will move into the implementation phase. The
Management Committee will work to initiate, oversee, track, evaluate, and

update implementation of the Action Plans. o
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DOCUMENT ORGANIZATION

This Plan reflects the work of many individuals, agencies, and organizations.

Chapter 2: State of the Estuaries is a thumbnail summary of the current
status and trends of the environmental condition of the estuaries, based
on a detailed analysis of current scientific research and knowledge of the
estuaries completed for the NHEP.

Chapter 3: A Vision for New Hampshire’s Estuaries outlines a consensus
vision of people working together to protect and enhance the natural
resources of the estuaries and the Seacoast region. This common vision was
developed by the NHEP with the participation of citizens, local officials,
University of New Hampshire scientists and educators, representatives of
environmental organizations, businesses, and state and federal agencies. All
aspects of the NHEP planning process involved this same broad representa-
tion. Chapter 3 presents a view of the possible — a realistic, reachable state
of the estuaries for 2005 and beyond.

The key to understanding and implementing the Plan is recognizing that
everything in the estuarine ecosystem

is connected to everything else. The NHEP Plan focuses on water quality
because it is related to nearly all the priority problems identified for the
estuaries, and because progress can be measured and accounted for.
However, all five of the priority concerns — water quality, land use and
habitat, shellfish resources, habitat restoration, and public outreach and
education — are related to each other. All are essential aspects of the
whole ecosystem and of the Plan.

These priorities are discussed in Chapter 4: Water Quality; Chapter 5: Land
Use, Development, and Habitat Protection; Chapter 6: Shellfish Resources;
Chapter 7: Habitat Restoration; and Chapter 8: Public Outreach and
Involvement. These chapters provide more detailed background on estuarine
environmental conditions, the most serious threats to the ecological health
of the estuaries, and what can be done to protect and improve the estuarine
environment. Each chapter contains an introduction, a statement of why the
issue is important, the problems or challenges to be resolved, a summary

of pertinent existing regulatory and management programs, and a series

of detailed Action Plans.

Chapter 9: Regulation and Management reviews the institutional framework
for managing estuaries at the local, regional, state and federal level.

Chapter 10: Implementation and Financing outlines strategies and funding
sources, and Chapter 11: Summary of Recommended Actions ranks the
Action Plans by priority.

Chapter 11: Monitoring Plan includes research and technical development
needs and a monitoring plan to track progress and help ensure that efforts
to protect New Hampshire’s estuaries are responsive, dynamic, and effective.
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ACTION PLANS

The Action Plans in this document
were drafted by the NHEP Project
Teams, refined based on suggestions
from the public gathered at a series
of open forums, and reviewed and
revised by the NHEP Management
Committee following the comment
period on the Draft Plan.

THE NATIONAL ESTUARY PROGRAM

The New Hampshire Estuaries Project is part of the National
Estuaries Program (NEP), established by Congress in 1987 to
recognize and protect “estuaries of national significance.”
The National Estuary Program is administered by the U.S.
Environmental Protection Agency (EPA). Each estuary
program completes four basic steps:

1 Identify the major threats to the estuary through a review

Each Action Plan begins with a
background statement and a list of
actions or activities to achieve the
desired outcome. Each Action Plan
also includes a list of responsible
parties, an estimate of costs and
funding sources, a review of any
anticipated regulatory needs, the
expected benefits, monitoring
and/or enforcement requirements,
and a priority ranking in relation
to the overall Management Plan.

The total estimated costs for all the
Action Plans proposed in the Plan
far exceed the financial resources
at hand. The NHEP Management
Committee has reviewed all the
Action Plans and assigned priority
rankings for implementation.

Highest priority actions are those

of scientific information and management structure,
by sponsoring new research as needed, and enlisting
citizens, business groups, and other stakeholders in
creating a common vision for the estuary’s future.

Develop a Comprehensive Conservation and
Management Plan (CCMP) that sets specific goals and
allocates responsibility for achieving the goals among

the NEP partners, regulatory agencies, local governments,
and citizen or interest groups. This Management Plan is
the New Hampshire Estuaries Project’s CCMP.

Implement the Plan, working with all the various
partners. Flexibility is emphasized to allow local
governments and citizens to choose the most cost-
effective and environmentally beneficial solutions
for their communities to meet the Plan’s goals.

Monitor progress made toward the Plan goals to deter-
mine the effectiveness of actions taken, and to focus on
areas where problems are greatest.

deemed critical to achieving Plan goals, and will be pursued by the NHEP
in the first four years of implementation (listed in Chapter 12, p. 12-2).

High priority actions were rated less critical to achieving Plan goals,
and will receive less emphasis in the first four years of implementation.

Priority actions were considered good ideas to be pursued as time and

resources allow.

Thanks to the contributions and leveraging afforded by partnerships forged
within the NHEP, a modest amount of implementation funding can accomplish
a significant amount of work, as some projects can be integrated into the
work plans of Seacoast cities and towns, state agencies, and environmental
organizations. This cooperation is made possible by the extensive human
resources and expertise among partner agencies, institutions, and organiza-
tions; the consistency of program and organizational missions; and three years
of active collaboration in project planning. The Plan also identifies potential
funding from a variety of sources. As funding is obtained, related Action Plans

will be implemented.
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PROJECT AREA

The NHEP project area covers the entire watershed for the estuaries. Towns
as far west as Candia and as far north as Wakefield are within the drainage
basin. Although approximately one third of the watershed lies in the state of
Maine, the NHEP is focused on the New Hampshire portion. In recognition
of the importance of proximity to the estuaries, the project was divided into
two areas: Zone A and Zone B. Zone A municipalities are those towns that
border on tidal waters, plus Rochester and Somersworth. Zone B municipali-
ties are those in the drainage area but with no tidal shoreline. The BPA
review of the local management framework focuses primarily on Zone A
municipalities (see inside cover).

A Dynamic Plan

Estuaries are dynamic natural systems, subject to constant change. Change

in the estuarine environment is as sure as the ebb and flow of the tides, and
can be as powerful as the currents in the Piscataqua River. Because estuaries
are complex, interconnected ecosystems, even a small change in one area
can affect the whole system. Human activities add dramatically to changing
conditions in the estuaries — both improving and degrading environmental
conditions. The spirit of this Plan is to maximize the positive effects.

Recent decades have demonstrated how environmental quality and ecological
health can rebound from a history of pollution and neglect. But increasing
population and development pressures in New Hampshire’s Seacoast region
could degrade water quality and add stress to these sensitive ecosystems.
Events both within the estuarine watersheds and in the ocean or world

could have direct and indirect effects on our estuaries.

Scientists have learned much about the healthy functioning of estuaries,
and about New Hampshire's Great Bay and coastal estuaries in particular.
Still our scientific understanding is far from adequate. Researchers are also
seeking solutions to estuarine environmental problems and ways to prevent
future problems. The NHEP Management Plan is a working document
designed to guide the protection and enhancement of the estuaries. It
includes research and technical development needs and a monitoring plan
to help ensure responsive, dynamic, and effective efforts to protect New
Hampshire’s estuaries. If implemented with flexibility this Plan can help
the state and Seacoast communities respond quickly and efficiently to
changing needs and conditions, and to new scientific knowledge and
technical progress.

The New Hampshire Estuaries Project invites everyone who is interested to
review the Plan and find ways to get involved in the many efforts to protect
and improve the environmental quality and quality of life in the region.
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INTRODUCTION
TO THE PLAN

----------------J

he cultural and natural his-
tory of New Hampshire’s
Seacoast has long been
shaped by the bountiful
resources of its estuaries. The
Seacoast’s natural beauty and
resource wealth, and access to
markets, education, and recreation
make the region a magnet for
people and businesses. Continuing
population growth is the greatest
threat to the environmental health

of the state’s estuaries including

Great Bay, Little Bay , and

Hampton/Seabrook Harbor (hereafter referred to as the “estuaries”). Gundalow on Great Bay
The New Hampshire Estuaries Project Comprehensive Conservation and

Management Plan is a working document designed to help Seacoast

communities protect, manage, and use their natural resource legacy

responsibly, for the benefit of present and future generations.

THE TEAM

The planning phase of the NHEP has been guided by a 30-member
Management Committee, chaired by the Director of the Office of State
Planning, with assistance from four Project Teams: Water Quality, Land Use,
Shellfish and Living Resources, and Outreach and Education. All the mem-
bers of the Management Committee and the four Project Teams together
make up the NHEP Management Conference — a group of approximately 75
individuals representing the interests of area citizens; recreational resource-
users; the business, academic and scientific communities; local, state, and
federal agencies and governments; and environmental organizations. The
release of the draft Management Plan in December 1999 marked the conclu-
sion of the primary planning phase of the project. This final Management
Plan was revised following public comment and review. After approval, the
final Management Plan will move into the implementation phase. The
Management Committee will work to initiate, oversee, track, evaluate, and

update implementation of the Action Plans. o
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DOCUMENT ORGANIZATION

This Plan reflects the work of many individuals, agencies, and organizations.

Chapter 2: State of the Estuaries is a thumbnail summary of the current
status and trends of the environmental condition of the estuaries, based
on a detailed analysis of current scientific research and knowledge of the
estuaries completed for the NHEP.

Chapter 3: A Vision for New Hampshire’s Estuaries outlines a consensus
vision of people working together to protect and enhance the natural
resources of the estuaries and the Seacoast region. This common vision was
developed by the NHEP with the participation of citizens, local officials,
University of New Hampshire scientists and educators, representatives of
environmental organizations, businesses, and state and federal agencies. All
aspects of the NHEP planning process involved this same broad representa-
tion. Chapter 3 presents a view of the possible — a realistic, reachable state
of the estuaries for 2005 and beyond.

The key to understanding and implementing the Plan is recognizing that
everything in the estuarine ecosystem

is connected to everything else. The NHEP Plan focuses on water quality
because it is related to nearly all the priority problems identified for the
estuaries, and because progress can be measured and accounted for.
However, all five of the priority concerns — water quality, land use and
habitat, shellfish resources, habitat restoration, and public outreach and
education — are related to each other. All are essential aspects of the
whole ecosystem and of the Plan.

These priorities are discussed in Chapter 4: Water Quality; Chapter 5: Land
Use, Development, and Habitat Protection; Chapter 6: Shellfish Resources;
Chapter 7: Habitat Restoration; and Chapter 8: Public Outreach and
Involvement. These chapters provide more detailed background on estuarine
environmental conditions, the most serious threats to the ecological health
of the estuaries, and what can be done to protect and improve the estuarine
environment. Each chapter contains an introduction, a statement of why the
issue is important, the problems or challenges to be resolved, a summary

of pertinent existing regulatory and management programs, and a series

of detailed Action Plans.

Chapter 9: Regulation and Management reviews the institutional framework
for managing estuaries at the local, regional, state and federal level.

Chapter 10: Implementation and Financing outlines strategies and funding
sources, and Chapter 11: Summary of Recommended Actions ranks the
Action Plans by priority.

Chapter 11: Monitoring Plan includes research and technical development
needs and a monitoring plan to track progress and help ensure that efforts
to protect New Hampshire's estuaries are responsive, dynamic, and effective.
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ACTION PLANS

The Action Plans in this document
were drafted by the NHEP Project
Teams, refined based on suggestions
from the public gathered at a series
of open forums, and reviewed and
revised by the NHEP Management

THE NATIONAL ESTUARY PROGRAM

The New Hampshire Estuaries Project is part of the National
Estuaries Program (NEP), established by Congress in 1987 to
recognize and protect “estuaries of national significance.”
The National Estuary Program is administered by the U.S.
Environmental Protection Agency (EPA). Each estuary
program completes four basic steps:

Committee following the comment
period on the Draft Plan.

Each Action Plan begins with a
background statement and a list of
actions or activities to achieve the
desired outcome. Each Action Plan
also includes a list of responsible
parties, an estimate of costs and
funding sources, a review of any
anticipated regulatory needs, the
expected benefits, monitoring
and/or enforcement requirements,
and a priority ranking in relation
to the overall Management Plan.

The total estimated costs for all the
Action Plans proposed in the Plan
far exceed the financial resources
at hand. The NHEP Management
Committee has reviewed all the
Action Plans and assigned priority
rankings for implementation.

Highest priority actions are those

Identify the major threats to the estuary through a review
of scientific information and management structure,

by sponsoring new research as needed, and enlisting
citizens, business groups, and other stakeholders in
creating a common vision for the estuary’s future.

Develop a Comprehensive Conservation and
Management Plan (CCMP) that sets specific goals and
allocates responsibility for achieving the goals among

the NEP partners, regulatory agencies, local governments,
and citizen or interest groups. This Management Plan is
the New Hampshire Estuaries Project’s CCMP.

Implement the Plan, working with all the various
partners. Flexibility is emphasized to allow local
governments and citizens to choose the most cost-
effective and environmentally beneficial solutions
for their communities to meet the Plan’s goals.

Monitor progress made toward the Plan goals to deter-
mine the effectiveness of actions taken, and to focus on
areas where problems are greatest.

deemed critical to achieving Plan goals, and will be pursued by the NHEP
in the first four years of implementation (listed in Chapter 12, p. 12-2).

High priority actions were rated less critical to achieving Plan goals,
and will receive less emphasis in the first four years of implementation.

Priority actions were considered good ideas to be pursued as time and

resources allow.

Thanks to the contributions and leveraging afforded by partnerships forged
within the NHEP, a modest amount of implementation funding can accomplish
a significant amount of work, as some projects can be integrated into the
work plans of Seacoast cities and towns, state agencies, and environmental
organizations. This cooperation is made possible by the extensive human
resources and expertise among partner agencies, institutions, and organiza-
tions; the consistency of program and organizational missions; and three years
of active collaboration in project planning. The Plan also identifies potential
funding from a variety of sources. As funding is obtained, related Action Plans

will be implemented.
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PROJECT AREA

The NHEP project area covers the entire watershed for the estuaries. Towns
as far west as Candia and as far north as Wakefield are within the drainage
basin. Although approximately one third of the watershed lies in the state of
Maine, the NHEP is focused on the New Hampshire portion. In recognition
of the importance of proximity to the estuaries, the project was divided into
two areas: Zone A and Zone B. Zone A municipalities are those towns that
border on tidal waters, plus Rochester and Somersworth. Zone B municipali-
ties are those in the drainage area but with no tidal shoreline. The BPA
review of the local management framework focuses primarily on Zone A
municipalities (see inside cover).

A Dynamic Plan

Estuaries are dynamic natural systems, subject to constant change. Change

in the estuarine environment is as sure as the ebb and flow of the tides, and
can be as powerful as the currents in the Piscataqua River. Because estuaries
are complex, interconnected ecosystems, even a small change in one area
can affect the whole system. Human activities add dramatically to changing
conditions in the estuaries — both improving and degrading environmental
conditions. The spirit of this Plan is to maximize the positive effects.

Recent decades have demonstrated how environmental quality and ecological
health can rebound from a history of pollution and neglect. But increasing
population and development pressures in New Hampshire’s Seacoast region
could degrade water quality and add stress to these sensitive ecosystems.
Events both within the estuarine watersheds and in the ocean or world

could have direct and indirect effects on our estuaries.

Scientists have learned much about the healthy functioning of estuaries,
and about New Hampshire's Great Bay and coastal estuaries in particular.
Still our scientific understanding is far from adequate. Researchers are also
seeking solutions to estuarine environmental problems and ways to prevent
future problems. The NHEP Management Plan is a working document
designed to guide the protection and enhancement of the estuaries. It
includes research and technical development needs and a monitoring plan
to help ensure responsive, dynamic, and effective efforts to protect New
Hampshire’s estuaries. If implemented with flexibility this Plan can help
the state and Seacoast communities respond quickly and efficiently to
changing needs and conditions, and to new scientific knowledge and
technical progress.

The New Hampshire Estuaries Project invites everyone who is interested to
review the Plan and find ways to get involved in the many efforts to protect
and improve the environmental quality and quality of life in the region.
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STATE OF THE ESTUARIES

——

stuaries are a vital compo-

nent of the natural, aesthet-

ic, and economic character

of coastal New Hampshire.
The cultural and natural history of
the region has long been shaped
by the abundant resources of New
Hampshire’s estuaries. Archaeo-
logical evidence shows that long
before European colonization,
people were drawn to New
Hampshire’s estuaries for the
bountiful fish, shellfish, and game;
to grow crops on the rich soils
along the rivers; and to navigate
the waterways.

The first European settlements in
New Hampshire were located at the
waters’ edge to take advantage of
the extraordinary fisheries of the
rich estuaries and the nearby Gulf
of Maine. Cod, lobster, alewives,
sturgeon, menhaden, clams, and
oysters sustained the first Europeans
and formed the foundation of the early colonial economy. Coastal New Crommet Creek,
Hampshire’s link to the estuaries was further strengthened when the forests of Great Bay
the Great Bay watershed were harvested to supply the growing needs of colo-

nial shipbuilding as new boatyards sprang up along the tidewaters. Soon after,

enterprising industrialists looked to the tidal rivers and creeks of coastal New

Hampshire for waterpower to drive mills and factories. Industry prospered

with the combination of abundant waterpower, plentiful natural resources,

and access to worldwide markets afforded by tidewater locations.

Today New Hampshire’s estuaries still contribute to the economic, aesthetic,
and environmental character of our state. However, the very attractions of the
coastal location and resources pose a threat due to the affects of population

growth and development on the environmental condition of the estuaries that >~
supports the region’s prosperity and appeal. !
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New Hampshire's estuaries face threats that imperil Seacoast traditions of fish-
ing, shellfishing, and other water-dependent activities. Polluted stormwater
runoff, overburdened septic systems, and wastewater treatment facility and
industrial discharges, all threaten the environmental quality of our estuaries.
These threats represent dangers to regional water quality, as well as to the
host of living things that depend on New Hampshire’s estuaries for their
well-being, and make the estuaries so resource-rich.

The activities of area residents and visitors have profound impacts on the
estuarine system. Boats put oil and other pollutants in the water, disturb
plant and animal life, and erode banks. Shoreline development removes
protective plant cover, disturbs soils, increases runoff, and disrupts wildlife
habitat and corridors and scenic views. Population growth and development
throughout the region add to stormwater problems and burden wastewater
treatment systems.

New Hampshire's estuaries provide a coveted coastal atmosphere and setting
for life along the coast, as they have throughout history. Located within an
hour of Boston, Manchester, and Portland, this unique and beautiful land-
and seascape attracts residents, businesses, and tourists, making the New
Hampshire Seacoast one of the fastest-growing areas in New England — and
compounding the pressures of development on the estuaries. We must use
these resources responsibly, to safeguard this legacy for future generations.
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WHAT IS AN ESTUARY?

An estuary is a semi-enclosed embayment where freshwaters from rivers
and streams mix with saltwater from the ocean. Estuaries are extraordinarily
productive and diverse environments because of a unique set of conditions
that create unusually nutrient-rich, protected waters. Many biologists consid-
er estuaries among the most productive environments on earth.
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NEW HAMPSHIRE’S

ESTUARIES
~ Y The Great Bay Estuary With its Old Man of the Mountains
Ay & Coastal Watersheds icon, New Hampshire is more often
f //B NHEP Study Areas associated with the White Mountains
LA Fa than with marine or estuarine habi-
2 Cocheco River Watershed tat. However, New Hampshire has
3 Lamprey River Watershed over 230 miles of sensitive tidal
4 Qyster, Bellamy, and shoreline in addition to 18 miles
5 Exeter River Watershed of open-ocean coastline on the
Coastal Drainage Gulf of Maine.

New Hampshire’s estuaries are

a varied collection of bays, tidal
rivers, and salt marsh systems.
The Great Bay and Hampton-
Seabrook estuaries are the
largest distinct estuaries in New
Hampshire. Great Bay, Little Bay,
the Squamscott River, and the
tidal portions of the Lamprey,
Oyster, Bellamy, Cocheco, and
Salmon Falls Rivers, the Piscataqua
River, Little Harbor, Rye Harbor,
Hampton-Seabrook Harbor, and
many smaller tidal tributaries are
all part of New Hampshire’s
diverse estuarine systems.

Project Area

These watershed areas encompass
the New Hampshire Estuaries
Project study area which includes
43 municipalities, and are the focus

Tidal Tributaries: of the actions included in the Management Plan. (See map of the New
Salmon Falls/Piscataqua Hampshire estuaries watersheds on the inside cover of this Plan.)

River, Cocheco River,

Bellamy River, Oyster The entire NHEP area of 43 towns is divided into Zone A and Zone B. The
River, Lamprey River, 19 communities of Zone A include all municipalities with tidal shoreline, plus
Squamscott River, Rochester and Somersworth. Many NHEP Action Plans focus on Zone A cities

Winnicut River. and towns since they have both the greatest impact and the greatest stake in

the environmental health of the estuaries.
Great Bay

The Great Bay Estuary covers 17 square miles with nearly 150 miles of tidal
shoreline. Great Bay is unusual because of its inland location, more than
five miles up the Piscataqua River from the ocean. Due to its inland location,
Great Bay's tidal exchange with the ocean is slow, requiring up to 18 days

—~ or 36 tide cycles for water entering the head of the estuary to move to the
! ocean. With much of Great Bay’s shorelines still largely undeveloped, it has
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been called “the unknown treasure
of the New Hampshire Seacoast.”

Recreational shellfishers harvest
oysters and clams; fishing enthusi-

asts pursue striped bass, bluefish, Great Bay
herring, or smelt; lobstering is a Shellfish Beds
commercial and recreational activi- B Oyster Beds

ty, and eels are trapped for bait and Scattered Oysters

M Soft-shell Clams

for export. Birders from all over the
country and the world come to
view migratory birds against this
picturesque backdrop. Great Bay is
the state’s principal waterfowl over-
wintering site, and a focus area for
the North American Waterfowl
Management Plan. The Great Bay
National Wildlife Refuge was estab-
lished on just over 1,000 acres of
the former Pease Air Force Base.

NEWINGTON

Great Bay'’s relatively undisturbed
natural setting attracts scientists,
researchers, and teachers interested
in estuarine and marine processes,
or salt marsh, mudflat, eelgrass, and
other habitats. The University of
New Hampshire, a land-grant, sea-
grant, and space-grant university, is located in Durham within the Oyster
River watershed of the Great Bay estuarine system. The University of New
Hampshire and New Hampshire’s Seacoast have become a nationally and
internationally recognized center for research, teaching, and development
of practical applications of marine and estuarine science and technology.

» NEWFIELDS

STRATHAM ) . GREENLAND
—

Recognized as an estuarine system of national significance, Great Bay is the
site of the Great Bay National Estuarine Research Reserve and the University
of New Hampshire’s Jackson Estuarine Laboratory. The National Oceanic and
Atmospheric Administration recently joined with the University of New
Hampshire to establish the Cooperative Institute for Coastal and Estuarine
Environmental Technology at UNH. The new Joint Hydrographic Center

and the Center for Coastal and Ocean Mapping at UNH have drawn the

top researchers in this emerging field.

Hampton-Seabrook Harbor

Hampton-Seabrook Harbor encompasses 475 acres of water at high tide.

Characterized by extensive salt marshes and separated from the ocean by

a series of barrier beaches, this estuary represents a more typical estuarine

system. This estuary’s 5,000 acres of contiguous salt marsh make it by far the

largest salt marsh in the state. Hampton-Seabrook Harbor provides the back-

drop for Hampton Beach, one of the busiest tourist attractions and vacation o
spots in the state. It is also the site of the North Atlantic Energy Service A,
Corporation’s Seabrook Station, a nuclear-powered electric generation facility.
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Hampton-Seabrook Harbor Clam Flats seacoast communities of Seabrook,
Hampton, Hampton Falls, and North

Hampton, the Hampton-Seabrook
Estuary hosts the best clamming in
the state. Several thousand New
Hampshire residents purchase shell-
fish licenses each year, most to dig
the softshell or steamer clams of the
Hampton-Seabrook Estuary.

7\45 W A Although surrounded by the busy

Estuarine Watersheds

New Hampshire's estuaries are
linked to the surrounding upland
areas by the freshwater that drains
through the Great Bay and coastal
watersheds. On its course to the
ocean, water collects a variety of

N
)
: 1 Common lsland origin, with profound impacts on

materials of both natural and human

2 Hampton/Browns River Confluence the estuaries.

|
@ ~ 3 Browns River Area

. 4 Middle Ground The 43 cities and towns in the 980
5 The Willows square-mile Great Bay and coastal
/ —— [ watersheds are linked by water.

From rainwater to groundwater,
puddles to tidal rivers, across municipal and political boundaries, water
moves unerringly through these watersheds along its course to the ocean.
Each watershed resident is responsible for safeguarding our mutual interest
in the water and natural character of the area, and for leaving a positive
environmental legacy of improving the environmental condition of New
Hampshire’s estuaries.

New Hampshire has benefitted from its close association with the estuaries,
but the estuaries themselves have paid a dear price for this association.
Rivers that once supported substantial runs of anadromous fish (species that
live in saltwater but spawn in freshwater), such as Atlantic salmon, American
shad, and alewives and other river herring, now host minimal returns or
none at all. Over-harvest and poor estuarine water quality have contributed
to declines of seasonal fish populations that depend on estuaries as spawn-
ing and nursery grounds.

For many years, our estuaries were used as convenient dumping grounds
for sewage and industrial wastes. The industrial history of the Great Bay and
coastal watersheds are chronicled in the toxic materials trapped in sediments
throughout the estuaries. Dams that once ran mills and factories now restrict
freshwater flow and collect sediments. Much of New Hampshire’s valuable salt
marsh habitat has been lost or degraded to some degree by filling and con-
striction of tidal flows for roads and development, and by historic ditching

e and draining for harvesting salt marsh hay and to control mosquitoes. Today

L we are responsible for dealing with both historic and present-day sources of

estuarine contamination.
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A REPORT CARD ON NEW HAMPSHIRE’S ESTUARIES

The good news is that our estuaries remain among New Hampshire’s crown

jewels. The estuaries are a natural and cultural resource treasure. After a long
history of sewage and industrial pollution, water quality has improved signifi-
cantly over the last two decades. The estuaries contain valuable and produc-
tive habitats that support diverse species, some rare or endangered.

The bad news is that work remains to be done. Cleaning up the water of the
estuaries is critical to the health of resources such as shellfish, and for people
to use and enjoy estuarine resources.

The priority water quality problems include:

m Bacterial contamination from runoff from impervious areas,
waste water treatment facilities (WWTFs) overloading and
malfunctions, illegal direct discharges and cross-connections,
and faulty septic systems;

m Nutrient contamination from WWTFs and non-point sources
such as tributaries, surface runoff, septic systems, etc.;

m Toxic contaminants from historic industrial sites, oil spills,
industrial and municipal wastewater, and stormwater runoff;

m Sediments from upland watersheds or rivers from runoff.

The priority living resource problems include:
m Oyster population declines

m Clam density declines

m Loss or fragmentation of wildlife habitat

m Degraded salt marshes

The management approaches for addressing
these problems include:

m Stormwater management

m Elimination or reduction of pollution from WWTFs,
cross-connections, and illegal discharges

m Outreach to local and regional planners

m Shellfish resource and sanitation management
m Land conservation

m Shoreland protection

m Limiting sprawl development
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Average levels, 1988-98.

Levels greater than
14MPN/100ml lead
to shellfish harvesting
closures.
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Habitat Protection

Improving water quality, and improving and restoring habitats and resource
management will help address most of these problems. Growth and develop-
ment present the greatest environmental challenges to the estuaries. In addi-
tion to solving existing problems, planning and preventive actions in the
estuarine watersheds are needed to protect the estuaries from the increasing
pressures of growth and development.

Water Quality

Water quality, an important indicator of environmental health, has a profound
influence on the condition of nearly all estuarine habitats, plants, and animals.
Water transports and redistributes harmful bacteria, excess nutrients, and toxic
materials. Stormwater runoff contributes to degraded water quality and threat-
ens many natural resources throughout the coastal watersheds.

Stormwater contaminates New Hampshire’s estuarine waters with pathogenic
bacteria and viruses, nutrients, sediment, trace metals and other toxins from
roadways, parking lots, roofs, and residential and agricultural areas. Runoff from
impervious surfaces carries bacteria and sediments, and is a significant source of
trace metal and toxic organic contaminants. Storm runoff from disturbed areas
carries sediments and associated nutrients. Runoff resulting from rainfall and
snowmelt events in urban and urbanizing areas is the most common source of
bacterial contamination in New Hampshire estuaries. This is due to a combina-
tion of inflow and infiltration to sewer pipes, overloaded wastewater treatment
plants and combined sewer overflows (CSOs), and non-point source runoff.
Bacterial contamination is the chief cause of shellfish bed closures.

Non-point source pollution (NPS) is water pollution that comes from diffuse
sources and is carried to surface water by rainfall, snowmelt, or groundwater
movement. NH DES estimates that over 90% of impairments to lakes, ponds,
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rivers, and streams statewide are
due to non-point sources. Water
quality monitoring studies show that
non-point sources are a significant
problem in New Hampshire coastal
waters and tributaries, especially for
bacterial contamination. Stormwater
runoff can collect, transport, and
deposit fecal bacteria, excess nutri-
ents, oils and greases, toxic contami-
nants from pesticide and herbicide
applications, toxic metals, and sedi-
ments eroded from shorelines and
construction sites. Stormwater
runoff, which can include storm
Sewer cross-connections, is consid-
ered the number one water quality
problem facing the Seacoast region,
and is a factor in keeping some
shellfish beds closed.

Point source pollution, typified by
both permitted and illegal direct dis-
charges, is a continuing challenge to
the environmental character of the
coastal watersheds. Wastewater
treatment facilities, industrial dis-
charges, and power plants are the
most common point sources. While
these discharges are closely moni-
tored and regulated through state
and federal permitting processes,
the demands of regional economic
and residential growth challenge
wastewater treatment plant capaci-
ties, spur demand for electric power,
and accelerate the production of
industrial waste products. Point
source pollution, often characterized
by continual low level contaminant
loading, tends to increase propor-
tionally with regional growth.

New Hampshire’s estuaries are also
subject to contamination from the

air. Atmospheric deposition from
both outside and within the state’s

COASTAL AIR QUALITY

An ozone monitoring station at Rye Harbor no longer records lev-
els of ozone that exceed the standards set by the US EPA. Earlier
in the 1990s, ozone levels regularly violated EPA’s one-hour ozone
standard, indicating that the New Hampshire Seacoast, including
Great Bay Estuary, had high tropospheric ozone levels. All of
Rockingham County was within the ozone non-attainment region,
therefore the estuary was in ozone non-attainment. New
Hampshire no longer has any areas in violation of this standard.

However, EPA recently created a more stringent ozone standard,
based on an eight-hour average. Once EPA designates areas of
attainment and non-attainment New Hampshire may have some
areas that do not meet the eight-hour ozone standard. Air pollu-
tion presents health hazards to people and to wildlife, and pol-
lutes surface water as atmospheric deposition. Still, citizens
attending NHEP public meetings ranked air quality low in priori-
ty, probably because most Seacoast air pollution is beyond the
reach of local control.

New Hampshire and other East Coast states affected by ozone
pollution carried by air currents from other regions have joined
together to form the Ozone Transport Assessment Group (OTAG)
to study the problem and seek appropriate actions. Nitrogen
oxides (NOx) and volatile organic compounds (VOCs) react
together in sunlight to produce low level, or tropospheric, ozone.
OTAG studies indicate that NOx is the limiting factor in the photo-
reaction of NOx and VOC. Of all the NOx generated in New
Hampshire, 63% is from mobile sources (motor vehicles) while
24% is from point sources and 13% is from area sources. OTAG
data also indicate that the majority of New Hampshire’s ozone
results from NOx emissions that occur to the south and west, or
“upwind.” The NH DES has petitioned EPA to mitigate the upwind
emissions of NOx by requiring upwind sources to reduce their
Nox emissions, in an attempt to reduce New Hampshire’s ambient
tropospheric ozone concentrations.

The Ozone Transport Assessment Group (OTAG) has completed
their policy recommendations and submitted them to EPA for
their action. Based on OTAG’s data, EPA has proposed new
NOx emissions figures that are directed at sources upwind of
New Hampshire.

NH DES has also convened a Global Climate Change Workgroup
representing a wide range of interests from virtually every sector
throughout the state. Their charge is to suggest measures to NH
DES to reduce emissions of greenhouse gases cost effectively and
without detriment to the economy. There are currently no regula-
tions at the state or federal level aimed specifically at controlling
greenhouse gases.

borders is now recognized as an important source of pollutants to surface
waters across the state. Lead, mercury, and nitrogen compounds are deposited

directly into surface waters or onto upland watershed areas and delivered to

the estuaries in stormwater runoff.
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Geometric mean fecal col- Fecal Coliform in Coastal Waters
iforms (colonies/100 ml) in

water collected during dry Fresh Water
weather and storm events Fecal coliforms/100 ml
for three consecutive years Bl \Wet Weather

in tributaries to the Great Dry Weather

Bay Estuary: 1993-96. -
Tidal Water

Fecal coliforms/100 ml
I \Wet Weather

Dry Weather iz
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xeter River Lamprey River Oyster River Bellamy River Cocheco River  Salmon Falls River
Bacteria

Fecal coliform bacteria in water is a warning of sewage contamination and
may indicate the presence of disease-causing organisms. Found throughout
New Hampshire’s estuaries, fecal bacteria come from a variety of sources:
faulty septic systems, overboard-marine toilet discharges, wastewater treat-
ment facility overflows, and sanitary sewer-stormwater system cross connec-
tions. Cross connections occur when sanitary sewers leak — or are illegally
connected - into stormwater systems, causing discharge of sewage-contami-
nated stormwater directly into surface waters. Waterfowl, pet, and livestock
waste can also contribute to bacterial contamination. Because of the public
health risks associated with these bacteria, fecal coliform levels are routinely
monitored throughout coastal New Hampshire in both wet and dry weather.
Shellfish beds are closed to harvesting when fecal coliform levels in water
exceed 14 per 100 ml.

Although coliform counts in tidal rivers have been reduced dramatically since
1960, water quality sampling throughout the Great Bay Estuary tracks a pat-
tern of elevated counts coming from urban runoff and wastewater treatment
plants. Despite significant improvements in recent decades, wastewater treat-
ment facilities (WWTF) in the Seacoast do not meet their required treatment
standards 100% of the time. Factors affecting WWTF performance include
equipment problems, operational changes, operator errors, storm events, and
changes in waste stream. The most severe incidences of bacterial contamina-
tion from WWTFs follow rain events that cause systems to overflow.

Bacterial concentrations in New Hampshire estuaries are highest during
or immediately after rainfall, indicating that much of the bacterial pollution
comes from contaminated stormwater runoff. Storm-associated bacterial pol-

—~ lution has been found in all the primary rivers in the Great Bay watershed,
A with the highest levels found in the Cocheco River.
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High background concentrations of bacteria in the Cocheco River under dry-
weather conditions suggest ongoing sewage pollution. Cross-connections that
add untreated waste to stormwater systems through cracked pipes and illegal
connections are the most likely sources of dry-weather bacterial pollution.
Stormwater systems then deliver contaminated water directly to the Cocheco
River and streams flowing into Great Bay.

Nutrients

Estuarine systems are especially sensitive to excess nitrogen. Nitrogen is a nat-
urally occurring nutrient essential for plants and algae. But too much nitrogen
can promote unrestrained growth of nuisance algae. As these algae blooms
die and decompose, they rob the water of oxygen, harming or killing estuar-
ine and marine life.

Nutrient loading is the continual addition of nutrients from natural and human
sources. The nutrient load to Great Bay from its tributary rivers comes from
both point and non-point sources, and from atmospheric deposition. Nutrient
loading occurs in all New Hampshire estuaries and their tributaries. Evidence
suggests that nutrient concentrations within the main area of Great Bay have
not changed significantly over the past twenty years. No widespread eutro-
phication effects have been observed. However, local isolated incidents

of reduced oxygen levels and intense phytoplankton blooms have been
observed in some freshwater tributaries of the Great Bay Estuary. Documented
effects of phytoplankton blooms in other areas are rare. Thus, eutrophication
and related impacts do not appear to be an imminent widespread problem.

No data is available on nutrient loading in Hampton-Seabrook, Rye, and Little
harbors. But given the 80% tidal exchange twice a day, excess nutrients are
not believed to be a problem.

However, sources of nutrient contaminants such as wastewater treatment facili-
ty effluent, lawn fertilizer residue, septic systems, and runoff from impervious
surfaces, will increase with human population growth and development pres-
sures. For this reason, it is important to continue to monitor nutrient levels in
New Hampshire’s estuaries as a safeguard against gross nutrient contamination.

Dissolved Inorganic Nitrogen Monthly mean dissolved
inorganic nitrogen at

Adams Point in Great Bay
for the years 1973-81
and 1988-96.

16
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Nutrient concentrations

10 within the main area of
Great Bay have not
changed significantly
over the past 20 years.
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PS Toxic Materials
PCB Concentrations in Sediments Heavy metal and toxic Organic

! 1973-1994 compounds are found throughout
New Hampshire's estuaries. The
Portsmouth Naval Shipyard, the for-
mer Pease Air Force Base, and a
( few other locations exhibit particu-
5 larly elevated concentrations of
0% e some toxic contaminants. The most
common toxic contaminants are
chromium, lead, mercury, copper,
zinc, and PCBs. A warning has been
issued against consuming lobster
tomalley due to PCB levels. DDT
and other organic pollutants are
present at elevated levels at some
sites, but not at concentrations of
concern to humans and other living
things in most cases. Concentrations
may warrant limited, localized con-
cern, but remediation is complicat-
ed, with issues of stirring up and

g o / = redistributing contaminants, dispos-
// Total PCB Concentrations ing of dredgespoil, etc.
® >500 O .01t0 100 From colonial times mills, tanneries,
© 100t0 500 @ <.01 and factories were built on the
M\ banks of our coastal rivers for their
. / . ,’ waterpower, shipping access, and
- e easy waste disposal. A legacy of
’f, ’ / Gulf Foxic co_ntamir?ation remains stqred
U , ) in the fine-grained sediments dis-
4 A q [ e of Maine persed throughout the estuaries.
, Currently small doses of toxins enter
: =L the estuaries from permitted and
monitored discharges, pesticides,
Spatial distribution of atmospheric deposition, and occasional oil spills. Other suspected sources
PCB concentrations show- include municipal discharges, stormwater runoff, and groundwater contami-
ing hot spots in Hampton nated with leachate from hazardous waste disposal sites.
Harbor and near the
Portsmouth Naval Land Use and Regional Growth
Shipyard.
Many of the threats to the environmental character of our estuaries are the
direct result of human activities, including development of land for residential,
commercial, industrial, and other uses. Continued population growth and
development in the coastal region will add more impervious surfaces — paved
areas, buildings, etc. — and add to the potential for increased stormwater-relat-
ed, non-point source pollution. Negative impacts on both water quality and
living resources can be managed through careful planning of development.
— New Hampshire communities — especially those with urbanized areas near
L surface waters — need technologies that effectively treat runoff.
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Potentially Developable Land in the 19 Coastal New Hampshire Municipalities, 1998
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The greatest threats to water quality, habitat, and quality of life from land use
and development are:

Impervious surfaces created in the built environment add to the volume and
velocity of stormwater, sending more pollutants and sediments through drains
and tributaries or directly into the estuaries.

Shoreland development can destroy the natural buffering of vegetated and
wooded soils against erosion and runoff, destroys wildlife habitat and travel
corridors, and alters scenic vistas from both shore and water.

Sprawl development fragments wildlife habitat and corridors and reduces
open space.

In the 19 New Hampshire towns with tidal shoreline (NHEP Zone A),
approximately 30% of the land is currently developed. Studies indicate an
additional remaining 15% is undevelopable due to permanent conservation
and wetlands restrictions. Up to 55% of the total land area within these
towns could potentially be developed, i.e., land with no legal restrictions or
physical constraints that would prevent development. Future development
will magnify runoff-associated problems and create new natural resource
management issues by increasing impervious surfaces and destroying or
degrading riparian and wetland habitats.

Shorelands are under particularly intense residential development pressure
because many people desire to live by water in a coastal area. Shoreland
development can impair a riparian area’s ability to protect water quality and
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provide habitat to several important wildlife species. Recent analyses indicate
35% of New Hampshire’s tidal shoreland — defined as a strip of land extend-
ing 300 feet from the water’s edge — is already developed. Just 16% of tidal
shoreland is permanently protected, with an additional 21% likely to remain
undeveloped because of natural resource constraints. But approximately 28%
of the state’s tidal shorelands remain open and developable. Both shoreland
preservation and conscientious development of shorelands require careful
planning and attention.

Natural Resources

The rich diversity of habitats found in New Hampshire’s estuaries support
a great variety of plants, animals, and fish, including rare and endangered
species. Botanists have identified 67 rare plant species within the Great Bay
and coastal watersheds, a dozen associated with estuarine environments.

These estuarine habitats include salt marshes, eelgrass beds, algal beds, rocky
intertidal areas, barrier beaches, dunes, mud and sandflats, clam and oyster
beds, and subtidal bottom habitats with substrate ranging from mud to cobble
and boulders. The NH Coastal Program and the UNH Complex Systems
Research Center are developing geographic information system (GIS) data

to map the location and extent of these various habitat areas.

Protecting and buffering the variety of habitats found throughout the Great
Bay and coastal watersheds safeguards the area’s unique natural character,
and supports the survival of the species that use and depend on these
habitats. Preserving and protecting these important habitats demands
careful planning as development pressures grow and human uses within
the watershed increase.

Land Use Regulations for 19 Estuarine Communities in Coastal New Hampshire

Regulation Number of Towns % Towns with
with Regulations Regulations
Master Plan 19 100%
Erosion Control 18 95%
Stormwater Control 17 89%
Wetland Protection 17 89%
Septic Control 15 79%
Gravel Extraction 14 74%
Open Space 13 68%
Floodplain Ordinances 13 68%
Aquifer Protection 12 63%
Shoreland Protection 12 63%

42%
42%
26%
21%
16%
11%
11%

Chemicals/Toxics

Growth Management

Water Resource Management Protection Plan
Marinas

Impact Studies

Biosolids

Review Committees

NN W S~ 01 0
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See Chapter 9 for more

THE NHEP BASE PROGRAM ANALYSIS detailed recommendations
AND TECHNICAL CHARACTERIZATION Zﬁ;}yts?j_ Base Programs

The National Estuaries Program requires a Base Program Analysis (BPA) of
existing local and state regulatory and management programs for protecting
estuarine resources. Gathering this background information was an essential
step for the NHEP in designing a realistic and workable Management Plan.
The NHEP Base Program Analysis, Regulation and Management of New
Hampshire’s Estuaries, evaluated the effectiveness of the existing framework,
and provided valuable insight for identifying priority issues and management
road-blocks.

The Water Quality; Land Use, Development, and Habitat Protection; Shellfish
Resources; and Habitat Restoration chapters of the NHEP Management Plan
and the Action Plans each have a technical or scientific component taken
from A Technical Characterization of Estuarine and Coastal New Hampshire,
and a regulatory and management section derived from the BPA. The
Technical Characterization is a detailed review and analysis of current scien-
tific research and knowledge of New Hampshire’s estuaries, and is the
source for most of the scientific and technical information contained in this
Management Plan. Both the Base Program Analysis and the Technical
Characterization are available from the NHEP.

The BPA found a reasonably strong regulatory framework for natural
resource protection of the estuaries. Programs for shoreland and wetland
protection are sound, as are the point source permit program and septic
regulations. While regulations for living resource conservation are adequate,
follow through is limited in some cases.

Most other regulatory programs rely on voluntary efforts and Best
Management Practices (BMPs) to protect water quality. The effectiveness of
this approach depends on BMPs keeping up with constant progress in treat-
ment technologies and scientific understanding. Non-point source and
stormwater control BMPs are currently being reviewed and updated.

The BPA identified several additional regulatory and management shortcom-
ings. State stormwater and erosion control regulations apply only when areas
of 100,000 square feet or more are disturbed (50,000 square feet in protected
shoreland). Shoreland regulations are complicated. Wetlands mitigation prac-
tices lack clarity. Protection for vernal pools and wetland drainages is limited.
NH Department of Transportation policy on site disturbances and stormwater
runoff is unclear. A limited number of communities have used local regula-
tions to address some of the state-level gaps, such as shoreland protection
and stormwater and erosion controls.

Regulatory enforcement and site-specific monitoring are also important estu-
arine management issues. For example, current septic system maintenance
and performance requirements are often unenforceable due to the large
numbers of systems in each community. Enforcement of local regulations
and adequate on-site monitoring can be an administrative burden for volun-

teer, part-time municipal officials. >~
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1998 Shellfish Water Classifications
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Shellfish Resources

Shellfish in New Hampshire are limited to recreational harvest only, because
the state does not have a US Food & Drug Administration approved program
for commercial harvesting. Shellfish harvest is a popular recreational pursuit in
New Hampshire. However, oyster resources in the Great Bay Estuary have
declined in recent years. From 1991 to 1996 oyster density reductions in three
beds of recreational importance ranged from 42% to 69%. Other oyster beds
have lost significant bed acreage, especially in the Oyster and Bellamy rivers.
Oyster harvests reflect these declines: a 1991 study estimated a total harvest of
5,000 bushels of oysters by 1,000 license holders, but by 1997 the estimated
harvest had declined to 2,700 bushels by 661 harvesters. Predation, limited
availability of suitable larvae-attachment substrate, disease, harvest pressure,
and a variety of management issues are likely factors in these declines.

Softshell clam resources in the Hampton-Seabrook Estuary are well document-
ed. Adult populations on three particular flats of the estuary peaked in abun-
dance in the early-to-mid 1980s, then declined sharply through the late 1980s.
This decline was most likely due to intense recreational and illegal harvest
pressure.

After the flats were closed to harvesting in the late 1980s, adult clam densities
began to recover. Conditional reopening of the flats to harvest in 1994 appears
not to have significantly affected the resource. From 1990 to 1995 adult clam
densities quadrupled on the Middle Ground flat, while Common Island densi-
ties remained essentially unchanged. Clam densities in the Hampton River
decreased by 50%. One suspected cause of this decrease is a lethal form of
leukemia in clams. Little information is available on the softshell clam resources
of the Great Bay Estuary and the Little Harbor-Back Channel area.
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Tagged Striped Bass Catches Striped bass caught in
New Hampshire with U.S.

40 Fish and Wildlife Service
Total Fish Caught tags: 1988-96.

35 Released

30 - Kept

25

20

15

10

5 1
0 | ] | ] -

1988 1989 1990 1991 1992 1993 1994 1995 1996

Finfish

A region-wide moratorium and subsequent harvest restrictions on striped bass
in the 1980s and 1990s have resulted in dramatic gains in the seasonal occur-
rence of stripers in New Hampshire waters. Catches of both legal and under-
sized striped bass tagged by the U.S. Fish and Wildlife Service have increased
steadily since 1988. Biologists and anglers generally confirm that fish of all
sizes have increased in abundance.

Recreational anglers have not enjoyed this same abundance with winter floun-
der. Catch per unit effort declined steadily from 1988 to 1993, rose briefly in
1994 and 1995, and then decreased again in 1996. Although juvenile fish
appear abundant in the estuaries, adult populations have declined due to
commercial harvest pressure in the Gulf of Maine. Commercial landings of
winter flounder show a similar, steady decline.

Rainbow smelt catches have varied greatly at several locations in the Great
Bay Estuary — peaking in the late 1980s, declining sharply in the early 1990s,
and increasing in the mid 1990s. From 1975 to 1996 spring returns of river
herring (alewife and blueback) declined in the Exeter, Lamprey, and Taylor
rivers, but increased in the Oyster and Cocheco rivers.

Finfish Catches Catch per trip of striped
bass and winter flounder.
18 ) Based on survey information.
Winter
16 Flounder
1.4
1.2
1.0
Striped

0.8 Bass
0.6
0.4
0.2

0 I~

1988 1989 1990 1991 1992 1993 1994 1995 1996 !
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Waterfowl and Shorebirds

The Seacoast is the principal win-
tering location for waterfowl in
New Hampshire, with 75% of the
state’s overwintering waterfowl
found on Great Bay. State, federal,
and locally controlled reserves and
sanctuaries in the Great Bay area
provide over 6,300 acres of wet-
lands salt marsh and upland habi-
tat. As a result, Great Bay is an
important destination for birders
interested in a variety of waterfowl
and shorebirds. Great Bay is also a
focus area for the North American
Waterfowl Management Plan. The

Whimbrel

The Hampton-
Seabrook Estuary
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Great Bay National Estuarine
Research Reserve lists over 170
species by season and abundance on its checklist of the birds of Great
Bay. A recent mid-winter survey recorded mallards, black ducks, greater
and lesser scaup, goldeneye, bufflehead, red-breasted mergansers, and
Canada geese as the predominant waterfowl.

Salt Marsh

The 5,000-acre salt marsh of the Hampton-Seabrook Estuary is the largest
contiguous salt marsh in the state. Tidal marshes of the Great Bay Estuary
total 2,230 acres, with the most extensive salt marshes found along the
lower Piscataqua River, the Squamscott River, and Great Bay itself. The
fringing marshes of the Great Bay Estuary wind along tidal shorelines
between the low tide line and adjacent upland areas, wherever the soils,
elevations, and tidal action are favorable.
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Nearly all salt marshes in New Hampshire were subjected to ditching and
draining at one time or another into the first half of this century, in attempts
to control mosquitoes or increase harvest of salt marsh hay. Present salt marsh
acreage in the state is half of what it once was, with most of the lost acreage
filled for residential and industrial development and road or rail construction.
Total salt marsh acreage has remained the same over the past decade.
However, past development of salt marshes and road and railroad crossings
have restricted water circulation and tidal flow within the remaining marshes.
These changes in the natural tidal flow have degraded salt marsh function,
with impacts including growth of invasive species such as purple loosestrife
and Phragmites australis or common reed.

Recently a number of salt marshes in New Hampshire have been successfully
restored by re-establishing tidal flow and freshwater exchange. Most of these
projects have re-established tidal flow and exchange to marshes where tides
were restricted by undersized or damaged culverts, water control structures,
and/or berms of debris or dredge spoil. Recovery of marsh functions and
habitat has been rapid and successful. By 1999 the collaborative efforts of
many different agencies and landowners had restored or enhanced over

430 acres of salt marsh in New Hampshire.

Eelgrass

Eelgrass beds or meadows form
subtidal and intertidal seagrass habi-
tats which cover the greatest area of
all habitat types in the Great Bay
Estuary. Eelgrass habitats are impor-
tant as breeding and nursery
grounds for finfish, shellfish, and
other invertebrates, and as feeding
grounds for many fish, invertebrates,
and birds. Eelgrass stabilizes bottom
sediments, and may also filter nutri-
ents, suspended sediments, and con-
taminants from estuarine waters.

Eelgrass wasting disease (caused by

the myxomycete laburinthula sp.)

was first recognized in Great Bay in the 1940s. In the late 1980s wasting
disease caused dramatic eelgrass declines in the Great Bay Estuary, arousing
great concern into the early 1990s. However, historical eelgrass beds have
made an impressive recovery of acreage and densities, and new beds have
been observed in areas previously devoid of eelgrass. While overall the
resource is improving, recovery of lost eelgrass areas has been significantly
slower in Little Bay.

Eelgrass restoration efforts have been conducted at several sites in the Great
Bay Estuary, including Little Bay where beds killed by the wasting disease
have not recovered in over 10 years. Eelgrass restoration projects have also
been undertaken in Rye Harbor and the Piscataqua River adjacent to the State
Port Facility expansion.
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Recreational and Commercial Uses
Recreational Tourism and Boating

Tourism and recreation are important to the Seacoast economy. Tourism is
the region’s second-largest industry, with over 15% of jobs tourism-related.
Important recreational activities include boating, fishing and shellfishing,
sailing, day cruises, and tours. Boating has grown in popularity since the
1980s, with over 8,500 boats registered for tidal waters in 1992. Annual
mooring permit sales grew dramatically in the 1980s and into early 1990s,
but have leveled off since the NH Port Authority implemented a harbor
management plan. Canoeing, rowing, kayaking, and windsurfing are also
popular activities in the estuaries.

Annual mooring permit Mooring Permits
sales by the New
Hampshire Port Authority:
1976-1996
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Commercial Fishing

The American lobster is the most important commercially harvested species in
New Hampshire, yielding about $16 million annually. Lobsters migrate into
the estuaries during late spring, with some moving well into Great Bay during
the summer. Despite fishing pressure in estuarine and ocean areas from 300
lobster fishers, landings remained relatively stable during the 1990s, averaging
almost 1.6 million pounds annually from 1992 to 1997. In 1996 a summer oil
spill and an October salinity drop caused by a particularly heavy rainfall event
(greater than 12 inches of rain in two days in some areas) had negative
impacts on lobsters, particularly those in traps at the time of the events.
Mortality estimates are not available, but slightly lower 1997 lobster catches
may be partly due to these events.

Landings of cod and winter flounder, also important to New Hampshire’s
commercial fishing fleet, consistently declined from 1992 to 1997. Spiny
e dogfish, shrimp, sea urchin, and other species have gained importance to
L the state’s fishing industry. Recent catch records suggest that these species
may also be succumbing to increased fishing pressure.
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Recreational Fishing

Recreational fishermen pursue a
variety of species, including striped
bass, bluefish, salmon, mackerel,
tomcod, flounder, shad, and smelt.
In addition to boat access, numer-
ous shore and bridge locations are
used for fishing. Several charter boat
companies in the Great Bay and
Hampton-Seabrook estuaries take
fishermen to inshore and offshore
locations. Almost 150 recreational
lobstermen set traps throughout the
Great Bay and Hampton-Seabrook
estuaries. A 1990 NH Fish & Game
study estimated 88,000 saltwater
anglers spent over $52 million dol-
lars on fishing-related expenses.

Recreational Shellfishing

Recreational shellfishing is an important part of the history and tradition of Striped bass fisherman
coastal New Hampshire, with its almost 250 miles of tidal shoreline. Softshell

(steamer) clams and oysters are the principal quarries of recreational har-

vesters, but other shellfish species are also sought. Oysters are primarily har-

vested from the Great Bay Estuary, while softshell clams are primarily dug

from the Hampton-Seabrook Estuary. In 1994 almost 3,000 clamming licens-

es were sold to New Hampshire residents, while oyster harvesters numbered

nearly 1,000. A UNH study in 1992 estimated that recreational clamming in

the Hampton-Seabrook Estuary contributed nearly $3 million to the state

and local economy.

However, over half the shellfish-growing waters in New Hampshire’s estuar-
ies remain closed to harvesting. Shellfish beds are closed due to bacterial
contamination, and due to insufficient monitoring to declare areas open and
shellfish safe for human consumption. The impacts of wastewater treatment
plant overflows, stormwater/sewer cross connections, and stormwater run-
off require closure of beds after even small amounts of rain. This demon-
strates the links between human activity in the watershed, water quality,
and shellfish sanitation.

The NHEP is using shellfish in a number of ways to achieve its water quality
goals. First, shellfish are used to directly measure water quality improvements.
As estuarine water quality improves, more shellfish beds reopen. Second,
shellfish are recognized as a tangible, understandable, and reliable indicator of
overall environmental health. Thriving populations of shellfish typically indi-
cate that other estuarine species are also healthy, and help to improve water
quality by filtering estuarine water. Finally, the NHEP seeks to reopen as many
of the state’s closed beds as possible for citizens who enjoy harvesting this

public resource. ~
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A VISION FOR
NEW HAMPSHIRE’S ESTUARIES

——

he mission of the New
Hampshire Estuaries Project
is to promote, protect, and
enhance the environmental
quality of the state’s estuaries.
Continuing growth and development
in the region makes realizing this
mission all the more challenging.
Participants in the three-year plan-
ning process mapped out a vision
for the estuaries in 2005 and
beyond. This future includes:

m  Cleaner water;

m Regional development patterns that protect water quality, Sailing on Great Bay
maintain open space and important habitat areas, and
preserve the beauty and views of the estuaries;

m  More healthy shellfish beds open to recreational harvest; and

m Restoration and enhancement of important habitat areas that
have been altered or degraded.

Teams of citizens, resource professionals, and state and local officials have
developed a detailed series of steps, or Action Plans, to make this vision a
reality. These Action Plans are the heart of this Plan.

New Hampshire’s Great Bay and coastal estuaries are dynamic, complex
systems. Their location and wealth of resources have drawn human activity
since pre-colonial times. Their beauty, diversity, and productivity make New
Hampshire’s estuaries treasure troves of natural and cultural heritage. The
people who live, work, and visit within the watersheds of the estuaries are
part of this sensitive ecosystem, and the health and future of these unique
resources are in our hands.

The greatest environmental risks to the estuaries are from population growth

and development, which can have significant impacts on water quality and

living resources, and can result in loss and fragmentation of habitat and

open space. The health of the estuaries, in turn, affects human health and o
well-being, as well as the economic, recreational, and cultural opportunities A,
of people in the Seacoast region and the state. Recreation and tourism,
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Adams Point, Great Bay
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important economic activities for the New Hampshire Seacoast, depend on
clean water and healthy estuaries. The New Hampshire Estuaries Project
aims to provide the support and tools for this generation of residents to
be careful stewards of the estuaries.

The Office of State Planning projects Rockingham County will grow by nearly
140,000 people by 2020, or 35% of all statewide growth. Rockingham and
Strafford Counties are part of a four-county area that makes up less than 33%
of the state’s land area, but will host 85% of the state’s population growth
from 1997-2020. These two counties are home to New Hampshire’s estuaries
and their watersheds, which are the focus of this Plan.

The Plan uses water quality to chart a practical course for achieving NHEP
goals for the estuaries. Clean water is the critical element for healthy estuaries
and is the focus of the Action Plans developed to address those threats.
Protecting and improving water quality requires both correcting existing prob-
lems that degrade water quality, and preventing future problems. NHEP has
chosen to focus on improving water quality as the most effective way to attain
broad measurable results, and to communicate the need to protect all aspects
of environmental quality.

Environmental quality encompasses a broad and interrelated range of issues
and problems. All healthy organisms — including humans — and their habitats
require clean water. People need clean water to enjoy the estuary and its
abundant living resources, whether as a source of food, of earning a living, or
for quality of life and recreation. NHEP’s focus on water quality requires
addressing the full range of issues affecting environmental quality of the estu-
aries, including pollution, land use, habitat protection and restoration, shellfish
sanitation and resource management, and more.
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PRIORITY CONCERNS

Reducing current pollution sources
is not enough to ensure the protec-
tion and improvement of water
quality. Prevention of future pollu-
tion is essential, and requires a
discussion of how we use land, and
how we can protect and restore
habitats like freshwater and tidal
wetlands, shorelands, and upland
buffers and corridors. To address
the priority problems outlined in
Chapter 2, the New Hampshire
Estuaries Project goals and actions
focus on five areas of concern, all of
which are interrelated:

l Water Quality: Identify and

eliminate or reduce pollution Sediment sampling:
sources that degrade water quality; North Mill Pond,

2 Land Use, Development, and Habitat Protection: Work with Portsmouth

municipalities within the estuarine watershed to ensure that land
use policies and new development consider impacts on estuarine
water quality and habitats;

3 Shellfish Resources: Open shellfish beds that have been closed
due to pollution or lack of testing to certify shellfish safety for human
consumption;

4 Habitat Restoration: Protect and restore viable and diverse habitats
in the estuarine region;

Outreach and Education: Raise awareness and engage communities,
government agencies, organizations, and individuals in responsible use
and stewardship of the estuaries.

The NHEP visions of the future were formulated around the topics of water
quality, land use, shellfish, habitat, and education. NHEP participants were
then asked to identify steps needed to take us from where we are today to
where we want to be in the future. These steps were developed into the
individual action plans outlined in the Plan. The highest priority action
plans will be implemented first, with high priority and priority action plans
implemented as funding becomes available. To assess the success of the
Action Plans, measureable objectives were developed and are presented on
pages 3-7 to 3-17. Appendix 3: Results of the NHEP Planning Process details
the development of the goals, objectives, and strategies of the NHEP
Management Plan.
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Water quality sampling Goals for Water Quality
on the Cocheco River

To achieve cleaner water, the NHEP established a set of specific goals with
measurable, science-based standards. Actions to achieve these goals are
detailed in Chapter 4: Water Quality.

m  Ensure that New Hampshire’s estuarine waters and tributaries will
meet standards for pathogenic bacteria, including fecal coliform,
E. coli, and Enterococci bacteria.

m  Ensure that New Hampshire’s estuarine waters, tributaries, sedi-
ments, and edible portions of fish, shellfish, other aquatic life, and
wildlife will meet standards for metals, PCBs, oil and grease, PAHSs,
and other toxic contaminants.

m  Ensure that New Hampshire’s estuarine waters and tributaries will
meet standards for organic and inorganic nutrients, specifically nitro-
gen, phosphorus, chlorophyll a (freshwater), dissolved oxygen, and
biological oxygen demand (BOD).
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Goals for Land Use, Development, and Habitat Protection

The goals for land use and habitat protection in the watersheds of the estu-
aries are critical to future environmental quality of the estuaries. See Chapter
5: Land Use, Development, and Habitat Protection for complete action plans.

Goals for Shellfish Resources

The goals for shellfish resources are
specific and measurable. See
Chapter 6: Shellfish Resources for
complete action plans.

Ensure that the New Hampshire estuarine watersheds will have
development patterns that protect estuarine water quality and pre-
serve the rural quality of the waershed.

Maximize the acreage and health of tidal wetlands in the coastal
New Hampshire watershed.

Protect freshwater and tidal shorelands by using buffers or setbacks
along tidal and freshwater shorelands to safeguard estuarine water
quality and other estuarine values such as habitat and scenic views.

Protect estuarine water quality by ensuring that groundwater
impacts are minimized.

Maintain habitats of sufficient size and quality to support popula-
tions of naturally occurring plants, animals, and communities.

Allow no net loss of freshwater wetland functions in the New
Hampshire coastal watershed.

Achieve sustainable shellfish
resources by tripling the area
of shellfish beds that are classi-
fied open for harvesting to 75%
of all beds, and tripling the
guantity of harvestable clams
and oysters in New

Hampshire’s estuaries.

Assure that shellfish are fit for human consumption and support a
healthy marine ecosystem.

Provide opportunities and strategies for restoration of shellfish
communities and habitat.

Support coordination to achieve environmentally sound shellfish
aquaculture activities.

Goals for Habitat Restoration

Habitat restoration goals are linked to those for water quality, shellfish, and
land use and habitat protection. Action plans are detailed in Chapter 7:
Habitat Restoration.

Maintain habitats of sufficient size and quality to support popula-
tions of naturally occurring plants, animals, and communities.
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Storm drain stencilling
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J. PETERSON

Goals for Education and Outreach

Public education and outreach is another key component of the Plan and its
future success in meeting these ambitious environmental goals. Outreach
efforts and goals are linked to and reinforce all other parts of the Plan. Civic
leadership and public knowledge, stewardship, cooperation, participation,
and demand for accountability will inform and guide the work of realizing
these goals and obijectives. Local governments, businesses, and organizations
are key players in protecting New Hampshire’s estuaries. Some goals
depend on direct actions of citizens and landowners. Public participation
and local knowledge contributed greatly to the Plan’s development and

are essential to its implementation.

Chapter 8: Public Outreach and Education outlines action plans for the first
general outreach goal below. The chapters on water quality, land use, and
shellfish include action plans for outreach goals dedicated to those topics.

m Raise awareness and engage participation of communities, govern-
ment agencies, organizations, and individuals in the responsible use
and stewardship of New Hampshire’s estuaries.

m Engage the active participation of communities, government agen-
cies, organizations, and individuals in achieving the goals for water
quality; land use, habitat protection, and restoration; and shellfish
for New Hampshire’s estuaries.
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WATER QUALITY OBJECTIVES

Goal #1: Ensure the New Hampshire’s estuarine waters and tributaries will meet standards for pathogenic

bacteria including fecal coliform, E. coli, and Enterocci.

MANAGEMENT OBIJECTIVES
Objective 1

Achieve water quality in Great Bay and Hampton
Harbor that meets shellfish harvest standards (14 counts
of fecal coliform/100 ml) by 2010.

Objective 2

Minimize beach closures due to failure to meet water
quality standards for tidal waters (Enterococci levels not
exceeding 104 counts/ 100 ml. in any one sample).

Objective 3

Increase water bodies in the NH coastal watershed des-
ignated ‘swimmable’ by achieving state water quality
standards (E. coli levels not exceeding 406 counts/100
ml in any one sample. For designated beaches, E. coli
should not exceed 88 counts/100 ml.)

Objective 4

Reduce the number of known illicit connections in the
NH coastal watershed by 50% by 2010.

Objective 5

Achieve 50% reduction of known illegal discharges into
Great Bay, Hampton Harbor and the tributaries by
2010.

, including cost-sharing 1

funding, (click here to

view change details)

ACTION PLANS

WQ-3  Prioritize and upgrade facilities to reduce bac-
terial pollution from hydraulic overloading of

wastewater treatment facilities. (High)

WQ-4A Establish ongoing training and support for
municipal personnel in monitoring storm
drainage systems for illicit connections.

(Highest)

WQ-4B Assist seacoast communities in completing
and maintaining maps of sewer and stormwa-

ter drainage infrastructure. (Highest)

SHL-2  Identify sources of and reduce or eliminate

contaminants in NH’s estuarine watersheds.
(Priority)

Regularly collect and monitor water quality to
identify sources and reduce or eliminate con-
taminants. (Highest)

SHL 5

Eliminate illicit connections in seacoast com-
munties. (Highest)

WQ-4C

WQ-5 Conduct shoreline surveys for pollution

sources. (Highest)

Promote collaboration of state and local offi-
cials to locate and eliminate illegal discharges
into surface waters. (High)

WQ-6

Provide incentives to fix or elimiate illegal
direct discharges such as grey water pipes,
failing septic systems, and agricultural runoff.
(Highest)

Research the effectiveness of innovative
stormwater treatment technologies. (Highest)

WQ-8

WQ-13 Provide septic system maintenance informa-
tion directly to shoreline property owners.

(Highest)

WQ-14 Encourage the use of alternative

technologies for failing septic systems. (High)
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Goal #2: Ensure the New Hampshire’s estuarine waters, tributaries, sediments, and edible portions of fish, shellfish, other
aquatic life, and wildlife will meet standards for priority contaminants such as, metals, PCBs, PAHs, and oil and grease.

MANAGEMENT OBIJECTIVES
Objective 1

Develop baseline of toxic impacts on ecological and
human health by tracking toxic contaminants in water,
sediment, and indicator species: blue mussels
(Gulfwatch); tomcod, lobsters and winter flounder
(Coastal 2000).

Long-term: Reduce toxic contaminants levels in water,
sediment and indicator species so that no levels persist
or accumulate according to:

m  FDA guideline levels
m State water standards in Ws 1700

m  Sediment levels below ER-M levels

(References for standards found in Appendix 3.)

ACTION PLANS

WQ-2  Evaluate the suitability of UV alternatives to

chlorine in wastewater post-treatment. (High)

WQ-4B Assist seacoast communities in completing
and maintaining maps of sewer and stormwa-
ter drainage infrastructure. (Highest)

WQ-7  Provide incentives to fix or eliminate illegal
direct discharges such as grey water pipes,

failing septic systems, and agricultural runoff.
(Highest) including cost-sharing funding,

(click here to view change details)
Periodically collect and monitor shellfish tis-

sue samples as appropriate for toxins and
biotoxins. (Highest)

SHL-6

WQ-11 Revise state industrial discharge permit criteria
in response to new processing technology
and re-evaluate existing permits. (Priority)

WQ-12A Acknowledge and support the oil spill pre-
vention and response activities of the
Piscataqua River Cooperative. (Priority)

WQ-12B Enhance oil spill clean up efforts through pre-
deployment infrastructure and development
of high-speed current barriers. (High)

WQ-15 Support efforts to reduce deposition of atmos-
pheric pollutants. (Prieity) High
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Goal #3: Ensure the New Hampshire’s estuarine waters and tributaries will meet standards for organic and inorganic nutri-
ents, specifically nitrogen, phosphorous, chlorophyll A (freshwater), dissolved oxygen, and biological oxygen demand (BOD).

MANAGEMENT OBIJECTIVES
Objective 1

Maintain inorganic nutrients, nitrogen, phosphorous
and chlorophyll a in Great Bay, Hampton Harbor and
their tributaries at 1998-2000 NERR baseline levels.

Objective 2

Maintain organic nutrients in Great Bay, Hampton
Harbor and their tributaries at 1994-1996 NERR base-
line levels.

Objective 3
Maintain dissolved oxygen levels at:
>4 mg/L for tidal rivers
>6 mg/L for embayments
(Great Bay and Little Bay)
> 7 mg/L for oceanic areas
(Hampton Harbor and Atlantic Coast)
Objective 4

Maintain NPDES permit levels for BOD at wastewater
facilities in the NH coastal watershed.

ACTION PLANS

WQ-1 Evaluate Wastewater Treatment Facility
impacts on estuarine water quality and seek
practical options at the state level for second-

ary and tertiary or alternative treatments.
(High)

WQ-5 Conduct shoreline surveys for pollution
sources. (Highest)

Promote collaboration of state and local offi-
cials to locate and eliminate illegal discharges
into surface waters. (High)

WQ-6

WQ-7 Provide incentives to fix or eliminate illegal
direct discharges such as grey water pipes,
failing septic systems, and agricultural runoff.

(Highest)

, including cost-sharing funding,
(click here to view change details)

Research the effectiveness of innovative
stormwater treatment technologies. (Highest)

WQ-8

WQ-9 Ensure water quality and quantity impacts
from new development and redevelopment

are minimized at the planning board stage.
(High)

WQ-10 Research, revise, publish and promote the
Stormwater Management and Erosion and
Sediment Control Handbooks for Urban and
Developing Areas. (Highest)

WQ-11 Revise industrial discharge permit criteria in
response to new processing technology and
re-evaluate existing permits. (Priority)

WQ-15 Support efforts to reduce deposition of atmos-
pheric pollutants. (Prierity) High
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LAND USE OBJECTIVES

Goal #1: The New Hampshire coastal watershed has development patterns that ensure the protection of estuarine water

quality and preserve the rural quality of the watershed.

MANAGEMENT OBIJECTIVES

Objective 1
Minimize the amount of impervious surfaces and assess
the impacts to water quality by:

1) Keeping the total impervious surface in each subwa-
tershed below 10% of the total land area, and

2) Reducing stormwater runoff from future develop-
ment in all sub-watersheds, especially where
impervious surfaces already exceed 10%.

ACTION PLANS

LND-1 Prepare a report of current and future levels
imperviousness for the subwatersheds of the

NH coastal watershed. (Highest)

LND-2 Implement steps to limit impervious cover
and protect streams at the municipal level.

(Highest)

Conduct research in coastal NH watersheds
to examine the relationship between percent
impervious cover and environmental degra-
dation. (High)

Prevent the introduction of untreated
stormwater to wetlands by supporting the
development of NH Minimum Impact
Development guidelines. (High)

LND-3

LND-4

LND-5 Support the Natural Resource Out-reach

Coalition programs. (Highest)

MANAGEMENT OBIJECTIVES

Objective 2

Minimize the total rate of land consumption in the NH
coastal watershed (as measured by acres of developed
land per capita).

Obijective 3
Encourage 43 coastal watershed municipalities to active-
ly participate in addressing sprawl.

ACTION PLANS

LND-6 Minimize urban sprawl in coastal water-

sheds. (Highest)

Develop a regional pilot partnership to
create a smart growth vision among towns
and Regional Planning Commissions in a
single estuarine watershed. (Highest)

LND-6A

LND-6B Conduct a comprehensive review of the
43 towns within the estuaries and coastal
watershed area to determine land use poli-

cies that affect sprawl. (High)

LND-6C Develop and maintain a comprehensive
database or library of new smart growth

funding programs. (High)

LND-6D Develop a science-based handbook and
video on the nature, causes, and remedies
of sprawl for audiences in coastal NH water-

shed. (Priority)

Actively participate and contribute to the
develop of new smart growth planning tools
with emphasis on protecting estuarine water
quality. (High)

Assist communities that embrace a strong
smart growth philosophy to conduct com-
prehensive reviews, identify sources of

LND-6E

LND-6F

— funding, provide public education, and
4 implement new land use tools. (Highest)
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Goal #2: Maximize the acreage and health of tidal wetlands in the New Hampshire coastal watershed.

MANAGEMENT OBJECTIVES

Obijective 1

Allow no loss or degradation of 6200 acres of tidal
wetlands in the NH coastal watershed and restore 300
acres of tidal wetlands degraded by tidal restrictions by
2010.

ACTION PLANS

LND-7

LND-8a

LND-8b

LND-9a

LND-9b

Complete rule-making and begin implemen-
tation of Recommended NH Wetland
Mitigation Policy (High)

Strengthen enforcement and effectiveness of
the state tidal buffer zone through outreach
to local officials and tidal shoreland proper-
ty owners. (Priority)

Amend state tidal buffer zone regulations to
include regulation of deck construction.
(Priority)

Reduce the quantity, improve the quality,

and regulate the timing of stormwater flow
into tidal wetlands through policy changes
at the NH DES Wetlands Bureau. (Highest)

Reduce the quantity, improve the quality,
and regulate the timing of stormwater flow
into tidal wetlands through policy changes
at the NH DES Site Specific Program.
(Highest)

LND-10/RST-2

Using the Coastal Method and other tech-
nigues, identify and restore additional
restorable tidal wetlands. (High)

LND-11/RST-5

Create a list of potential wetland restoration
projects that could be used for wetland miti-
gation projects, and distribute the list to
state agencies and Seacoast municipalities.

(High)

LND-12/RST-6

RST-3

Pursue restoration funding from the NH
DOT, USDA/NRCS, US F&WS and other
sources. (Highest)

Continue to restore the restorable tidal wet-
lands listed in the NRCS report, Method for
the Evaluation and Inventory of Vegetated
Tidal Marshes in New Hampshire.
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Goal #3: Protect freshwater and tidal shorelands to ensure estuarine water quality.

MANAGEMENT OBJECTIVES

Obijective 1

Allow no new impervious surfaces or major distur-
bances of existing vegetation (except for
water-dependent uses) in NH coastal watershed. In
addition to state Shoreland Protection Act regulations,
encourage additional reductions of shoreland impacts
by 2010.

Objective 2

Allow no new establishment or expansion of existing
contamination sources (such as salt storage, junk yards,
solid waste, hazardous waste, etc.) within the shore-
land protection area as tracked by the Department of
Environmental Services.

ACTION PLANS

LND-13 Provide a framework specific and appropri-
ate to the NH seacoast for defining and
delineating urban and non-urban shoreland

areas. (High)

LND-14 Develop and implement an outreach pro-

gram to encourage and assist communities
in developing and adopting land use regu-
lations to protect undisturbed shoreland

buffers. (Highest)

LND-15 Support land conservation efforts in shore-

land areas. (Highest)

LND-17 Provide incentives for the relocation of

grandfathered shoreland uses. (High)

LND-16 Improve enforcement of the state

Comprehensive Shoreland Protection Act
and other applicable shoreland protection
policies through outreach to local officials

and shoreland property owners. (Highest)

Goal #4: Protect estuarine water quality by ensuring that groundwater impacts are minimized.

MANAGEMENT OBIJECTIVES

Initial Objective

Determine the extent of groundwater resources and
their contaminant load to Great Bay and Hampton
Harbor by 2005.

Objective 2
Reduce and eliminate groundwater contaminants based
on outcome of Objective 1 by 2010.

ACTION PLANS

LND-18 Locate and quantify quantity and quality of
groundwater inflow to the estuaries.
(Highest)

LND-19 Locate, reduce or eliminate, and also pre-

vent groundwater contaminants. (Highest)

LND-37 Support the development and implementation of water resource management plans to determine sustainable

groundwater and surface water use in the coastal watershed.

New Action Planaddedn the 2005
Update(Click hereto view)
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Goal #5: Allow no net loss of freshwater wetlands functions in the NH coastal watershed.

MANAGEMENT OBJECTIVES

Objective 1
Determine indicators for freshwater wetland functions.

Objective 2
Establish state and municipal regulatory framework
necessary to prevent introduction of untreated

stormwater into tidal and freshwater wetlands by 2010.

Objective 3
Increase use of buffers around wetlands in NH coastal
watershed

ACTION PLANS

LND-4

LND-20

LND-21

LND-22

LND-23

LND-24

LND-25

LND-25a

LND-25b

LND-25c

LND-25d

Prevent the introduction of untreated
stormwater to wetlands by supporting the
development of NH Minimum Impact
Development Guidelines. (High)

Develop and implement a Wetlands Buffer
Outreach Program for planning boards.

(High)

Prevent the introduction of untreated
stormwater to freshwater wetlands by enact-
ing legislation giving NHDES authority to
regulate stormwater discharge to wetlands.
(High)

Prevent the introduction of untreated
stormwater to wetlands by strengthening
municipal site plan review regulations.
(High)

Prevent the introduction of untreated
stormwater to wetlands through an
increased understanding of stormwater
impacts on wetland ecology. (Priority)

Work with NHDES to encourage adoption
of state wetlands mitigation policy. (High)

Encourage municipal designation of Prime
Wetlands and 100-foot buffers (or equiva-
lent protection). (High)

Create a traveling Prime Wetlands display.
(Priority)

Provide training for towns interested in uti-
lizing the NH Method for Comparative
Evaluation of Non-tidal Wetlands. (Highest)

Work with local planning boards and con-
servation commissions on regulatory
approaches to wetlands conservation.

(High)

Create and/or enhance local land conserva-
tion programs with emphasis on high value
wetlands and buffers. (High)
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Goal #6: Maintain habitats of sufficient size and quality to support populations of naturally occurring plants, animals, and

communities.

MANAGEMENT OBJECTIVES

Obijective 1

Determine existing acres of permanently protected land
in the NH coastal watershed in the following cate-
gories: tidal shoreland, large contiguous forest blocks,
wetlands with high habitat values, freshwater shore-
lands, rare and exemplary natural communities, by
20065.

Objective 2

Increase acreage of protected land containing signifi-
cant habitats in the NH coastal watershed, through fee
acquisition or conservation easements by 2010.

ACTION PLANS

LND-26  Support implementation of state and federal
land protection programs. (Highest)

LND-27  Support the Great Bay Resource Protection
Partnership. (Highest)

LND-28 Encourage towns to dedicate current-use
change tax penalties to land protection.
(Highest)

LND-29 Provide technical assistance in land protec-
tion and management to regional land trusts
and conservation commissions. (High)

LND-35 Maintain current-use program. (Highest)

LND-36 Encourage conservation easements.

(Highest)

MANAGEMENT OBJECTIVES

Objective 3

Support completion of state biomonitoring standards
and increase the miles of rivers and streams meeting
those standards by 2010.

ACTION PLANS

LND-30 Develop and encourage use of biomonitor-
ing standards to evaluate water
quality.(High)

LND-31 Use biomonitoring and water guality moni-

toring to prioritize watershed areas for
protection and remediation. (High)

MANAGEMENT OBIJECTIVES

Objective 4

Increase use of buffers around wildlife areas and main-
taining contiguous habitat blocks in the NH coastal
watershed by 2010.

ACTION PLANS

LND-32 Encourage municipalities to incorporate
wildlife habitat protection into master plans
by supporting NH F&G manual on
Identifying and Protecting Significant

Wildlife Habitat. (Highest)

LND-33 Develop a model local planning approach to
encourage identification and maintenance of

contiguous habitat blocks. (Highest)

LND-34 Encourage appropriate buffers around
important wildlife areas and rare or exem-

plary natural communities. (High)
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SHELLFISH OBJECTIVES

Goal #1: Achieve sustainable shellfish resources by tripling the area of shellfish beds that are classified open for harvesting to

75% of all beds, and tripling the quantity of harvestable clams and oysters in NH’s estuaries

MANAGEMENT OBJECTIVES

Obijective 1

Maintain an approved National Shellfish Sanitation
Program supported by the State.

Objective 2

Increase soft shell clam beds in Great Bay, Little Bay,
and Hampton Harbor that are open for harvest to 2500
acres by 2010.

Objective 3

Shellfish Acreage: No net decrease in acreage of oyster
beds from 1997 amounts for Nannie Island, Woodman
Point, Piscataqua River, Adams Point, Oyster
Squamscott and Bellamy Rivers.

Objective 4
Shellfish density

A) Oysters: No net decrease in oysters (>80 mm) /
square meter from 1997 amounts at Nannie Island,
Woodman Point, Piscataqua River, Adams Point, and
Oyster River.

B) Clams: No net decrease in adult clams (>50 mm) /
square meter from the 1989-99 10-year average at
Common lIsland, Hampton River, and Middle Ground.

Objective 5

Shellfish Assessment: Survey each major oyster and
soft-shell clam bed at a minimum of every 3 years for
dimensions, density and population structure.

ACTION PLANS
SHL-1 Implement National Shellfish Sanitation
Program guidance to develop an FDA-certi-
fied shellfish program. (Highest)

SHL-2 Identify sources of and reduce or eliminate

contaminants in NH'’s estuaries watersheds.
(Priority)

Institute land use practices in estuarine
watersheds that improve water quality and
shellfish habitat. (Priority)

SHL-3

SHL-4 Enhance funding to maintain a comprehen-

sive shellfish program (Highest)

SHL-5 Regularly collect and monitor water quality
to identify sources and reduce or eliminate

contaminants. (Highest)

SHL-6 Periodically collect and monitor shellfish tis-
sue samples as appropriate for toxins and

biotoxins. (Highest)

SHL-7 Maintain an ongoing shellfish resource

assessment program. (Highest)

SHL-8 Develop and implement a plan for shellfish
resource enhancement and habitat restora-

tion. (Highest)

SHL-9A  Decrease shellfish resource depletion and
increase productivity with stricter state

penalties for illegal harvesting. (Priority)

SHL-9B Increase outreach and education about

methods to control shellfish predators.
(Priority)

Explore alternative recreational shellfish har-
vest methods. (Priority)

SHL-9C

SHL-9D Increase productivity by discouraging the

harvest of immature shellfish. (Priority)
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Goal #2: Assure that shellfish are fit for human consumption and support a healthy marine ecosystem.

MANAGEMENT OBJECTIVES

Obijective 1

Achieve water quality in Great Bay and Hampton
Harbor that will meet shellfish harvest standards by
2010.

ACTION PLANS

SHL-1 Implement National Shellfish Sanitation
Program guidance to develop an FDA-certi-
fied shellfish program. (Highest)

SHL-2 Identify sources of and reduce or eliminate
contaminants in NH'’s estuaries watersheds.
(Priority)

SHL-3 Institute land use practices in estuarine

watersheds that improve water quality and
shellfish habitat. (Priority)

SHL-5 Regularly collect and monitor water quality
to identify sources and reduce or eliminate
contaminants. (Highest)

SHL-6 Periodically collect and monitor shellfish tis-
sue samples as appropriate for toxins and
biotoxins. (Highest)

Goal #3: Provide opportunities and strategies for restoration of shellfish communities and habitat.

MANAGEMENT OBJECTIVES

Obijective 1
Restore 20 acres of oyster habitat in Great Bay and its
tidal tributaries.

ACTION PLANS

SHL-8 Develop and implement a plan for shellfish
resource enhancement and habitat restora-
tion. (Highest)

Goal #4: Support coordination to achieve environmentally sound shellfish aquaculture activities.

MANAGEMENT OBJECTIVES

Objective 1

Ensure that aquaculture practices do not adversely
impact water quality or ecological health of NH’s
estuaries.

ACTION PLANS

SHL-1 Implement National Shellfish Sanitation
Program guidance to develop and maintain
an FDA-certified shellfish program.
(Highest)

SHL-15 Evaluate and address barriers to aquacul-

ture and promote environmentally sound
practices. (Highest)
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