
Notes on NH Estuarine Restoration Roundtable for Eelgrass 
August 16, 2007 

 
Alan Ammann (AA) NRCS, Dave Burdick (DB) UNH, Eric Derleth (ED) USFWS, Ray 
Konisky (RK) TNC, Kathy Mills (KM) GBNERR, Fred Short (FS) UNH, Phil 
Trowbridge (PT) NHEP 
 
Current Status and Major Sources of Stress 
 
FS and PT provided a review of historic and current conditions for eelgrass in the GB 
estuary.  In general, both agreed that the eelgrass footprint is holding steady in the Great 
Bay proper but the beds are thinning (i.e., losing biomass).  Further, the historic beds 
along Little Bay and the river systems are in very poor condition and nearly gone.  
Participants reviewed a conceptual model of stressors and altered ecological attributes 
(Fig1) and generally concurred that sediments and nutrient loads were the major stressors 
in the systems.  FS explained that high nutrient loads had three pathways for negative 
impacts on light levels: 1) epiphytic growth, 2) macroalgae (Ulva), and 3) phytoplankton.  
 
Figure 1.  Conceptual model of NH estuarine stressors and impacts for eelgrass 

  



All agreed that we may have reached the tipping point for excess nutrient levels and poor 
water clarity.  FS noted that the resilient beds in Great Bay proper persist largely because 
of physical conditions, apparently able to tolerate poor water quality due to shallow beds 
and fairly strong tidal signal (only 2-3 feet of water at low tide for penetrating sunlight).  
PT also described his correlative work with eelgrass distribution and salinities, which is 
linked to CDOM (colored dissolved organic matter) in the bay. 
 
Restoration Objectives and Strategies 
 
FS offered the goal of habitat connectivity as the most ecologically-significant benefit for 
restoration work.  In particular, the loss of river beds leading from Portsmouth Harbor 
through the tributaries, Little Bay, and connecting with Great Bay proper, is a major 
factor in the local demise of migratory and resident fish.  We should focus on a strategy 
that connects the open ocean to Great Bay with an eelgrass corridor.  RK noted that the 
Restoration Compendium identified hundreds acres of lost beds along these stretches of 
tidal rivers. 
 
Participants brainstormed about what it would take to restore an eelgrass corridor, with a 
focus on water quality.  PT described the need for a nutrient standard for water quality, 
with most nutrients coming from non-point sources. ED and AA spoke about the need for 
lawn chemical controls.  KM and RK noted needs to implement best management 
practices for stormwater and for public outreach.   
 
FS described a possible pilot scenario for an engineering solution to restoration along a 
river system.  Oyster River, for example, is now a low-productivity system with historic 
eelgrass and oyster beds filled in with sediments.  As is now being done in Japan, river 
bottom terraces could be dredged out at appropriate depths for eelgrass and oysters and 
restored using existing techniques.  ED asked about permitting for such an undertaking, 
and also about the sustainability of such a solution.  All agreed that sediment dredging 
would not be a long-term solution without coincident implementation of sediment 
controls.  A pilot restoration project would therefore involve in-the-water activities as 
well as BMPs and stormwater controls at the sub-watershed level to be successful and 
sustainable. 
 
DB and AA noted the value of salt marsh to trap sediments and loss of some fringing 
marsh in the Oyster River system.  Fringing marshes can also reduce nitrogen loads by 
intercepting surface water.  RK said that oyster filtering should be an important 
component of the water quality solution.  FS identified the Cocheco as area with water 
quality issues, although the Bellamy might be another possible pilot site.  KM asked 
about re-suspension of sediments as a problem, and RK noted that an existing 
hydrodynamic model of the bay should be considered in choosing a pilot location.  
 
PT spoke about the need for public awareness for nutrient limits.  ED stated the need for 
a legislative mandate for fertilizer controls. 
 
 



Consensus Conclusions 
 
1.  Eelgrass restoration in the Great Bay estuary should focus on recovery of river and 
Little Bay beds to re-create a habitat corridor for migratory and resident fish species.  
These hundreds of acres of lost beds will not come back on their own without action.  
 
2. Restoration success requires work on multiple tracks with “in-the-watershed” controls 
of stormwater and nutrients and “in-the-water” restoration activities. A pilot project that 
addresses both tracks could demonstrate the capability to reverse degradation trends and 
serve as the basis for scaling up. 
 
3.  Public education, outreach, and regulatory actions are needed for sustainable control 
of nutrient and sediment inputs due to development, lawn chemicals, and stormwater 
runoff.  We have reached the tipping point and need input controls as soon as possible. 
 
4.  A pilot project should be investigated to identify a suitable restoration site.  The 
investigation should consider size and structure of the sub-watershed, likelihood of 
implementing stormwater controls, permitting needs, hydrodynamics, site access, 
political support, and costs.  The emerging restoration partnership could be useful to 
coordinate the development of a proposal of this scope and scale. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Notes on NH Estuarine Restoration Roundtable for Salt Marsh Habitat 
August 16, 2007 

 
Alan Ammann (AA) NRCS, Dave Burdick (DB) UNH, Eric Derleth (ED) USFWS, Ray 
Konisky (RK) TNC, Kathy Mills (KM) GBNERR 
 
Current Status and Major Sources of Stress 
 
DB and AA provided a review of historic and current conditions for salt marsh in the GB 
and Hampton/Seabrook estuaries.  Most tidal restrictions identified by AA in the early 
1990s have been addressed, but invasive plants (especially Phragmites) are now the 
primary threat.  AA offered that increased nutrients may be altering vegetation in low-
salinity areas, favoring cattail and Phragmites although there is no consensus on this.  
Participants reviewed a conceptual model of stressors and altered ecological attributes 
(Fig 1) and generally concurred that invasives are the major stress.  The ability to migrate 
in response to sea level rise is also a threat, and DB observed that about 1 out of 3 
marshes has man-made berms on the landward side that inhibit migration. RK noted that 
LIDAR mapping of fine-scale elevation features could be used to identify these areas. 
 
Figure 1.  Model of NH estuarine stressors and impacts for salt marsh 

 



Restoration Objectives and Strategies 
 
DB and AA offered the goal of invasive plant eradication as the most ecologically-
significant benefit for restoration work.  They are finding that most restored sites require 
on-going maintenance for treating invasive plants.  Techniques involve cutting, 
excavation, and herbicide treatment on a regular basis. AA noted regulatory issues with 
spraying and, as a result, the reliance on mechanical treatments in the wetland areas.  
These activities are labor intensive, require good project managers, and annual funding 
sources.  ED suggested an analysis of trajectory for restored sites to identify candidates 
for mechanical treatment.  Normandeau Associates has published a map of Phragmites 
expansion in 2004 as part of the WIMS project and this should now be updated. 
 
In addition, there are a several impacted sites remaining that would benefit from tidal 
restoration, namely Beards Creek in Durham, Stubbs Pond in Newington, Fresh Brook in 
Dover, and the backlands of Odiorne Point in Rye.  ED noted that some fringing marsh 
along the rivers, as identified in the Restoration Compendium, has been lost, but it may 
not be lack of tidal flooding that is causing the loss.  DB described successes with 
recreated marshes and plantings in some areas of the Piscataqua and Rye marshes. 
 
Consensus Conclusions 
 
1.  Salt marshes are in generally healthy conditions, but restoration in the New Hampshire 
estuaries is needed for removal of invasive species (i.e., Phragmites).  Fringing marshes 
may be a new area of focus especially in conjunction with watershed-scale restoration 
objectives. 
 
2. Invasive control requires good mapping of invasive expansion, work crews, project 
managers, and funding sources. 
 
3.  Long-term threats include sea level rise for marshes with landward features that 
inhibit migration.  LIDAR would be a valuable tool for identifying protective berms 
surrounding current marsh areas, and upland areas for natural migration. 
 
4.  Salt marsh restoration practices are generally well-established and have a track record 
of success.  Salt marsh creation as part of pilot project for a watershed scale project 
would be possible and should include LIDAR mapping of the watershed. 
 



Notes on NH Estuarine Restoration Discussions for Diadromous Fish 
August 21 and 27, 2007 

 
Andrew Cooper (AC) UNH, Steve Couture (SC) NH DES, Ray Konisky (RK) TNC, 

Kathy Mills (KM) GBNERR, Cheri Patterson (CP) NHFG 
 

RK, KM, and AC met on Aug 21; RK, KM, CP met on Aug 27 with SC review via email 
 
Current Status and Major Sources of Stress 
 
CP provided a discussion of status and major sources of stress for NH populations of 
diadromous fish.  We reviewed a time series of river herring, shad, and smelt returns to 
coastal tributaries that indicated current levels well below observed maximums from the 
1970s and 1980s.  CP noted that the latest return statistics were impacted by severe floods 
in May (2006) and April (2007) that disrupted fish ladders and counting methods.  AC 
commented that we should get the longest time series possible, from historical harvest 
records, to assess natural variability in returns and population potential.  In terms of 
major stresses, all agreed that poor water quality (high levels of nutrients and sediments) 
was putting added pressure on a resource strained by severe historical barriers to 
spawning grounds.  CP added that current and planned freshwater withdrawls from rivers 
was an increasingly critical threat to population viability.  A conceptual model of stresses 
and altered ecological attributes is provided as Figure 1. 
 
Figure 1.  Model of NH estuarine stressors and impacts for diadromous fish 

 



Restoration Objectives and Strategies 
 
CP offered the goals of water quality improvements together with dam removal and fish 
passage enhancement as the most ecologically-significant targets for restoration work.   
Water quality improvements are needed to reduce nutrient inflows into the bay tributaries 
that cause low dissolved oxygen events.  Better stormwater management is especially 
needed as increased impervious surfaces and frequent storms lead to nutrient and 
sediment discharges into areas of critical fish habitat.  Recovery of eelgrass beds in 
tributaries would increase survival of spawning and juvenile fish and provide habitat for 
food sources during migrations.  Physical projects should be supplemented with stocking 
programs to jump-start the recovery processes. 
 
AC also suggested that a population viability analysis for diadromous fish species would 
be instructive to assess current conditions and potential recovery.  This would require 
some local investigation of several key species attributes, including life history dynamics, 
survival and fecundity by age class, spawning characteristics (site fidelity, repeat 
spawns), and harvest/bycatch loss.  Tributary returns could be also be correlated to open 
stream miles and SPARROW modeled habitat quality as a metric for assessing 
restoration targets. 
 
A sub-watershed scale pilot project that addressed water quality controls, river habitat 
improvement, and barrier removal would be valuable and potentially scalable.  CP 
reviewed the tributaries and conditions for fish passage, highlighted the Bellamy River as 
a system with great potential for restoration.  A first dam has already been removed, and 
passage around the two Sawyer Mills dams would open several upstream miles.  Water 
quality controls would be critical, especially in the vicinity of Varney Brook, to control 
direct discharges of stormwater, sediment, and possibly contaminants into the Bellamy.  
Other potential sites include the Oyster River (for blueback herring), Lamprey (at 
Wiswall), Exeter, Winnicut, and Taylor rivers.  The presence of hydroelectric power on 
the Cocheco might make that system impractical for a pilot.  SC noted that it would be 
particularly advantageous to implement a project in the Lamprey, since that system is a 
Designated river and subject to additional protections. 
 
Consensus Conclusions 
 
1.  Diadromous fish species are under severe stress in NH estuaries and require multi-
faceted restoration activities to maintain viable populations. 
 
2. Improvements in stormwater management, dam removal, fish ladders, and eelgrass 
recovery are all needed to restore local fish populations, with focus on river herring, shad 
and smelt.   
 
3.  The complexity of the restoration response requires a multi-partner approach.  The 
emergence of a restoration partnership, together with a targeted pilot project, would be a 
positive step forward toward long-term recovery for diadromous fish. 
 



Notes on NH Estuarine Restoration Discussions for Shellfish 
September 6, 2007 

 
Jenn Greene (JG) UNH/JEL, Ray Grizzle (RG), UNH/JEL, Eric Hutchins (EH), NOAA, 

Ray Konisky (RK) TNC, Bruce Smith (BS) NHFG, Phil Trowbridge (PT), NH DES 
 
Current Status and Major Sources of Stress 
 
RG and JG provided a boat visit to several oyster beds in Great Bay to view sites using 
underwater video, and to sample oyster bed for presence of the exceptional 2006 year 
class and 2007 spat.  The Squamscott River bed, a four-acre area closed to harvest due to 
proximity of wastewater outflows, appeared to be in good condition although few young 
oysters were sampled.  The Nannie Island site, an area open to harvest, appeared to have 
a high density of year 2006 oysters.  Review of past survey maps showed large tracts of  
beds in Great Bay proper that are now lost, and only remnant beds in the tributaries, with 
current standing stock at about 11% of 1993 levels (NHEP 2006).  Stresses and threats 
were discussed, with agreement that lack of suitable hard-bottom substrate, sediment 
smothering, and disease (Dermo and MSX) were the primary causes of decline.  Figure 1 
shows a conceptual model of major threats, stresses, and altered ecological attributes. 
 
Figure 1.  Model of NH estuarine stressors and impacts for bivalves 

 



Restoration Objectives and Strategies 
 
The group identified the objectives of increased ecosystem services through filtration 
capacity, habitat enhancement, and harvest as the most significant targets for restoration.  
Given the current situation with stresses and population decline, it was agreed that new 
strategies should be investigated, including deployment of suitable substrate, sediment 
controls, and conservation of brood stock.  These strategies could supplement existing 
efforts of outreach and education with the oyster conservationist program (OC), spat-on-
shell reef development, and continued closed areas. 
 
RG, BS, and EH discussed the opportunity presented by the large 2006 year class in 
terms of protection for future brood stock, and determined that it would be fair to discuss 
changes in management that might reduce harvest pressure as these oysters reach 
reproductive capacity in 2008-09.  PT will send a request to NHFG in support of these 
considerations. 
 
Lack of suitable substrate in the estuary was discussed at length.  Current problems stem 
from 1) siltation events that smother beds and cover hard substrates, and 2) loss of shell 
due to historic harvests.  A shell management program could expand current shell 
recycling efforts by UNH/JEL and fund acquisition of shell from other sources.  BS noted 
that harvest regulations that allowed shucking over the beds might be a consideration.  
RG identified sources of surf clams as capable substrate and noted that many acres of 
new beds would have been seeded if suitable substrate had been in place for the 2006 set.  
Costs and permitting were discussed and generally agreed that shell management and 
deployment were good strategies to pursue with a specific proposal.  
 
RG described hoped-for expansion of the OC program that would include relocation of 
nursery oysters from volunteer docks to created reefs.  This would need to be done in 
conjunction with site selection monitoring, shell deployment, and post-monitoring for 
survival and growth.  Strengthening the OC program would attract new oyster advocates, 
engage key constituents, and greatly increase public outreach.  Expansion to reef 
restoration would also link the program to new acreage of beds and test the hypothesis of 
variable growth in different tributaries. 
 
PT challenged everyone to continue the focus on ecosystem services, and to consider 
pilot-scale approaches as the means for understanding issues that limit scaling up.  RG 
noted that we will need a better understanding of carrying-capacity and natural ability of 
oysters to resist diseases as we move forward. 
 
Consensus Conclusions 
 
1.  Oyster decline has led to a major loss of ecosystem services in the NH estuaries but 
the challenges to restore these habitats are major and require cooperation of multiple 
partners. 
 



2.  A multi-faceted approach is needed to 1) enhance natural reproductive capabilities by 
deploying substrate and allowing young individuals to reproduce, 2) reduce stress from 
sediment events and 3) create a network of distributed beds that supplement standing 
stock and improve disease resistance. 
 
3. A sub-watershed pilot project that integrates these multiple shellfish strategies would 
provide the basis for research and management solutions that could eventually lead to 
scaled-up restoration in NH estuaries. 
 


