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Warmwater Rivers and Streams 
 

 

 
Photo by NHFG 

 
 

Kilometers in NH: 12,466 km 

Acres of Shoreline within a 100m Buffer Protected: 

    116,040 ac 

Percent Buffer Protected: 19% 
 
 
 
 

 

Habitat Distribution Map 
 

Habitat Description 
 

Warmwater rivers and streams have an average water temperature above 20C during the months of 
July and August, which is above the temperature tolerance of brook trout. Coldwater fish species are 
frequently supplemented in these waters but long term survival and reproduction is thought to be 
minimal. Warmwater rivers and streams are more common in southern New Hampshire, but they 
may be found anywhere in the state. They vary widely in size, gradient, and substrate. Often found in 
watersheds with abundant wetland or pond lentic habitat, warmwater rivers and streams are 
frequently influenced by beaver activity. The larger the drainage area of a river or stream, the more 
likely it is to contain warmwater due to the diminishing influence of groundwater on surface flow. 
Low gradient, slow flowing warmwater rivers and streams often contain submerged aquatic 
vegetation and share similarities with the shoreline habitat of warmwater lakes and ponds. Faster 
flowing warmwater rivers and streams may have the appearance of a coldwater stream, but they are 
home to a different community of fish species, including fallfish, longnose dace, and creek chubs. 

 
Justification (Reason for Concern in NH) 

 

Warmwater rivers and stream support a wide variety of both aquatic and terrestrial species. They are 
critical habitat for a number of species of conservation concern, including the state threatened bridle 
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shiner, the banded sunfish, and the state endangered brook floater. 
 

Protection and Regulatory Status 
 

Third order streams and higher have development restrictions under the Comprehensive Shoreland 
Water Quality Protection Act. Many town zoning laws require setbacks for development or protect 
riparian buffers along rivers and streams. 

 

Regulatory Protections:  
Rivers Mngmt and Protection Program - NHDES 
Comprehensive Shoreland Protection Act – NHDES 
Clean Water Act-Section 404 

 

Regulatory Comments: The Clean Water Act protects the integrity of aquatic communities in all rivers 
and streams, but this is difficult to enforce without adequate baseline data. Most small headwater 
streams have no protection under the Shoreland Water Quality Protection Act. Municipal regulations 
related to aquatic habitats vary widely throughout the state. 

 
Management Guidelines 

 

 

Distribution and Research 
 

The distribution of warmwater stream habitat is based on fish surveys conducted by NHFG and NHDES 
biologists. Warmwater rivers and streams occur throughout New Hampshire, but they become more 
common as one moves southeast and lower in elevation. In northern New Hampshire, where there is 
an abundance of coldwater stream habitat, most rivers begin to shift to cool/warmwater species 
assemblages at watershed areas of greater than 15 square miles (see NHDES publication R-WD-07-
38). These wider streams are less shaded by canopy cover and tend to be influenced more by surface 
water than by groundwater.  Examples of warmwater stream habitat can be found in the Exeter river 
watershed, the lower Ashuelot River, and the Ossipee River. The warmwater stream habitat map will 
be further refined with future surveys. 

 
Relative Health of Populations 

 

Warmwater river and stream habitat is vulnerable to the effects of urbanization (Wang et al. 2001), 
and therefore the highest quality habitat is found away from population centers such as Manchester, 
Nashua, Concord, and Portsmouth. Water level management also has a large influence over 
warmwater river and stream habitat and unnatural water level fluctuations can reduce the 
abundance and diversity of species downstream of dams (Kanno and Vokoun 2010). Larger, low 
gradient warmwater streams surrounded by extensive wetlands are less vulnerable to the effects of 
development than small streams in upland habitat, which are often highly fragmented by undersized 
stream crossings and heavily influenced by stormwater runoff from impervious surfaces. 

 
 
 

Habitat Condition 
 

A set of GIS data was used to assess ecological condition of each habitat type. Chapter 3 describes the 
methodology. The data used for this habitat is described below.  
 
River and Stream Reaches in each of four Very High Quality categories  
Minimum Linear Connectivity Length met: Functional Network Length >= 10 miles for all systems  
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except for tidal headwaters and creeks which have naturally small network lengths and any functional 
network length was acceptable.  
Low Riparian Development and Agriculture Impacts: Riparian index score <= 25  
 
No dam on reach and upstream dam water storage volume as percent of mean annual flow <10%  
Low Impervious surface < 2%  
Condition assessment completed by The Nature Conservancy 

 

 
Threats to this Habitat in NH 
Threat rankings were calculated by groups of taxonomic or habitat experts using a multistep process (details in Chapter 4). 
Each threat was ranked for these factors: Spatial Extent, Severity, Immediacy, Certainty, and Reversibility (ability to address 
the threat). These combined scores produced one overall threat score. Only threats that received a “medium” or “high” score 
have accompanying text in this profile. Threats that have a low spatial extent, are unlikely to occur in the next ten years, or 
there is uncertainty in the data will be ranked lower due to these factors. 

 
Habitat degradation from stormwater run‐off from impervious surfaces  (Threat Rank: High)   

 

Stormwater runoff from impervious surfaces changes the hydrology of local rivers and streams. 
Flashier flows cause an increase in erosion and sediment deposition along stream banks and in the 
stream channel. More surface flow leads to a decrease in groundwater infiltration, which results in 
lower base flows during dry periods. Oil based pollutants, sediment, and road salt are washed from 
roads and parking lots into surrounding waterbodies which can lead to chronic declines in water 
quality. Runoff from pavement warmed by the sun can also lead to increased temperatures in local 
streams when stormwater flows directly into surface waters. 

 
The impacts of impervious land cover on aquatic habitats have been well documented (Wang et al. 
2001; Cuffney et al. 2010; Stranko et al. 2008). Most warmwater rivers and streams in the populated 
areas of the southern Merrimack River and coastal watersheds show signs of bank erosion and 
sedimentation due to alterations in hydrology caused by impervious surface runoff (Ben Nugent, 
NHFG Biologist, personal communication). 

 

Habitat degradation from altered flow regimes due to water level management  (Threat Rank: High) 
  

 

River and stream habitat below lakes and ponds may be impacted as flows are reduced in an attempt 
to refill lakes or increased rapidly during lake drawdowns. 

 
Changes in fish communities that result from artificial flow manipulation involve a shift to habitat 
generalist fish species. These changes have been have been well documented in studies related to 
instream flow (Kanno and Vokoun 2010). 

 

Habitat degradation due to stream crossings (Threat Rank: High)   
 

Poorly sized stream crossings alter the natural sediment transport characteristics of a river or stream, 
which leads to erosion and excess sediment deposition in the stream channel. The cumulative effect 
of under sized stream crossings can lead to increased sedimentation and turbidity throughout a 
watershed during storm events. Road fill from washed out stream crossings during flood events 
accumulates in the stream channel and buries the natural stream bed substrate. 

 
Observations of stream crossings during fish surveys in New Hampshire suggest that there are very 
few streams that do not show some habitat damage from stream crossings (Ben Nugent, NHFG  
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Biologist, personal communication). 

 

Habitat degradation from point source pollution (Threat Rank: Medium)   
 

Industrial pollutants and pollution from untreated wastewater have been greatly reduced since the 
passage of the Clean Water Act. However, there are still isolated areas such as superfund sites or 
combined sewer overflows (CSO's) where pollutants continue to enter aquatic habitats at known 
locations. 

 
There are 23 Superfund sites and 33 CSO's in New Hampshire (NHDES 2008; NHDES 2012). These sites 
are carefully monitored with long term plans for reducing their environmental impact. Although 
limited in scope, their local impacts can be severe. 

 

Habitat degradation and impacts from aquatic herbicide application (Threat Rank: Medium)   
 

Large scale aquatic herbicide applications (usually used to treat invasive plants) remove submerged 
aquatic vegetation, which is critical habitat to many aquatic species. Rapid plant decomposition may 
cause low oxygen levels in areas of poor circulation. The long term effects of herbicides and their 
chemical components on aquatic species are not well understood (Relyea 2014). 

 
Although native plants are preferable to invasive plants, the removal of all aquatic plant species from 
an area causes the greatest harm to aquatic species, regardless of plant species composition (Valley et 
al. 2004). While large monocultures of invasive plants tend to support fewer species, areas with mixes 
of both native and nonnative plant species generally cause little change to the diversity and 
abundance of aquatic species. 

 
Habitat degradation from agricultural run‐off (Threat Rank: Medium)   

 

Pesticides, herbicides, and fertilizers wash into aquatic habitats from agricultural fields, which are 
often located in the fertile floodplains of medium to large size rivers. Agricultural practices can also 
lead to increased turbidity, bank erosion, and sediment deposition in adjacent aquatic habitats. The 
degradation of water quality in watershed with a high proportion of agricultural land use can be toxic 
to many aquatic species. 

 
The influence of land use on aquatic habitats within a watershed has been well documented (Allan 
2004). Although agricultural influences on aquatic habitats are less prevalent in New Hampshire, 
which is largely forested, impacts can be severe where they occur. 

 

Habitat degradation from stormwater run‐off from impervious surfaces (Threat Rank: Medium)   
 

Oil based pollutants, sediment, and road salt are washed from roads and parking lots into surrounding 
waterbodies which can lead to chronic declines in water quality. Runoff from pavement warmed by 
the sun can also lead to increased temperatures in local streams when stormwater flows directly into 
surface waters. 

 
Stormwater runoff into the warmwater rivers and streams in coastal New Hampshire has been 
identified as one of the major contributors to declining water quality in the Great Bay Estuary (PREP 
2013). 
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Habitat degradation from nutrient loading from lawn fertilizers and contaminated run‐off (Threat 
Rank: Medium) 

 

Nutrients from agricultural sources, sedimentation, lawn fertilizers, and poorly functioning septic 
systems contribute to increased algal growth in lakes and ponds. This excess productivity causes 
reductions in water quality and eventually lowers dissolved oxygen levels as microorganisms consume 
the dead algal cells, using up oxygen in the process. 

 

Many lakes and ponds in New England show signs of degraded water quality due to cultural 
eutrophication (USEPA 2010). Increasing development pressure in southern New Hampshire has led 
to eutrophication issues with many of the water bodies that support aquatic species of concern, 
including banded sunfish, bridle shiner, redfin pickerel, swamp darter, and eastern pondmussel. 

 
Habitat degradation from water withdrawal for irrigation, public water supply, or commercial use 
(Threat Rank: Medium) 

 

Groundwater or surface water extraction may lower water levels and influence streamflow in local 
rivers and streams. In most cases, water levels in these streams are not monitored. New 
groundwater withdrawals are permitted by NHDES with requirements to reduce impacts on local 
aquatic habitats. Grandfathered withdrawals or the cumulative effects of small water withdrawals 
may be influencing stream flow in some areas. 

 
Groundwater extraction was determined to be the cause of extremely low streamflows in the Ipswich 
River, Massachusetts (USGS 2001). 

 
Habitat impacts from fragmentation due to impassable dams (Threat Rank: Medium)   

 

Dams restrict the movement of aquatic species. Most aquatic species make daily and seasonal 
movements to access spawning habitat and foraging areas. Movement is also required in response to 
changes in water level, temperature, or water chemistry. Dispersal and colonization of new habitat is 
critical for long term population viability. 

 
The effect of dams on diadromous fish species have been well documented (Limburg and Waldman 
2009). Freshwater species are also impacted by dams, but the effects have been less studied. Dams 
have clearly restricted the dispersal of freshwater mussel species (Watters 1995). 

 

Habitat impacts from fragmentation due to impassable stream crossings (Threat Rank: Medium)   
 

Undersized stream crossings can function as a barrier to the movement of aquatic species. Undersized 
crossing often constrict flows, creating an increase in flow velocity through the structure. As a result, 
increased scour at the structure outlet occurs and a drop or “perch” is formed between the stream 
bed and bottom of structure. Many stream crossings restrict aquatic organism movement at certain 
flows due to high velocities, insufficient depth within the crossing, or an outlet that consists of a small 
waterfall. These barriers prevent access to critical habitat, reduce gene flow, and result in local 
extirpations of isolated populations. 

 
A number of studies have demonstrated reductions in fish species richness and abundance upstream 
of impassable stream crossings (Nislow et al. 2011; Jackson 2003). 

 

Habitat impacts from increased flood damage (Threat Rank: Medium)                                                     
 

Changes in flow conditions due to climate change may alter the seasonal timing, magnitude, and 
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temperature of river flows, which could cause damage to river and stream habitat and increase 
mortality or restrict the seasonal movements of aquatic species. 

 
Damage from increased flooding is exacerbated by human activity (Poff 2002). Efforts to protect 
infrastructure and property in floodplains have increased ecological damage to river and stream 
habitat during recent floods in New Hampshire. 

 

Habitat impacts from flood control or erosion control (Threat Rank: Medium)   
 

River and stream habitat is frequently altered in an effort to control or prevent flood damage to local 
infrastructure. Channel straightening, bank armoring, berm construction, and other practices result in 
a confined stream channel that no longer has access to floodplain habitat. These practices result in a 
loss of important habitat features, such as undercut banks, large in‐stream wood, and streamside 
vegetation. While achieving the goal of protecting infrastructure at one location, these practices often 
exacerbate flooding downstream. Often done in response to recent flooding, river and stream bank 
modifications are rarely completed according to a long term plan that attempts to combine river 
restoration and flood prevention. Plans for repairing or preventing flood damage should be developed 
at the watershed level. 

 
Damage from increased flooding is exacerbated by human activity (Poff 2002). Efforts to protect 
infrastructure and property in floodplains have increased ecological damage to river and stream 
habitat during recent floods in New Hampshire. 

 

 

List of Lower Ranking Threats: 
 

Habitat impacts from wastewater treatment sites and associated unmonitored contaminants 
 

Habitat impacts from mercury toxicity 
 

Habitat degradation from power plant effluent causing thermal pollution 
 

Habitat degradation from run‐off pollution (pesticides) 
 

Habitat degradation from excess nutrients due to septic systems 
 

Habitat degradation from acid deposition 
 

Habitat degradation due to invasive or introduced plants 

Habitat impacts from introduced or invasive animals 

Habitat impacts from various diseases and parasites 

Habitat degradation from stream crossings on logging roads and OHRV and snowmobile trails that 
cause fragmentation and sedimentation 

 

Habitat impacts from unsuitable water temperatures that disturb species life cycles 
 

Habitat impacts from unsuitable water temperatures for coldwater species 
 

Habitat degradation due to shoreline development 
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Actions to benefit this Habitat in NH 

 

 
River and stream habitat restoration   

 

Primary Threat Addressed: Habitat impacts from flood control or erosion control 
 

Specific Threat (IUCN Threat Levels): Residential & commercial development 
 

Objective: 

Restore the natural habitat qualities of a river or stream with practices such as wood additions, bank 
re-vegetation, floodplain restoration, or stream channel reconstruction. 

 

General Strategy: 

River and stream restoration techniques have been used to restore natural habitat features to areas 
that have been altered by urban development, agricultural land use, logging, or flooding. The 
principles of fluvial geomorphology are used to design appropriate channel characteristics according 
to watershed size, local climate, and substrate type at the site (Rosgen 1996). Restoration activities 
may range from the complete physical reconstruction of the stream channel to planting shrubs and 
trees to improve bank stabilization. Other common practices include floodplain restoration and 
wood additions (Cramer 2012). 

 

 

Political Location: Watershed Location: 
 
 

Prevent invasive species introductions   
 

Primary Threat Addressed: Habitat impacts from introduced or invasive animals 
 

Specific Threat (IUCN Threat Levels): Invasive & other problematic species, genes & diseases 
 

Objective: 

Prevent the introduction of invasive species, which alter the composition of native ecological 
communities. 

 

General Strategy: 

Whether they are accidental or intentional, invasive aquatic species introductions are notoriously 
hard to prevent and even more difficult to control. NHDES, NH Lakes Association, and other individual 
lake and pond groups have had some success preventing invasive aquatic species introductions with 
public outreach and by staffing boat ramps with trained inspectors, called Lake Hosts. Prevention and 
early detection is the most effective strategy for limiting the spread of invasive species. Once an 
introduced species has become established it is nearly impossible to eradicate it.  Management 
efforts to control the species can be costly and requires long term planning. An angler determined to 
create a new fishing opportunity by stocking a new fish species into a waterbody is hard to deter. 
Education on the ecological damage that can be caused by introducing nonnative species into a 
waterbody will help prevent some, but not all deliberate species introductions. In some cases, anglers 
invested in the existing fishery may make the best advocates against new species introductions. 
However, outreach will not persuade everyone, so laws, penalties, and adequate funding for 
enforcement are the last line of defense against species introductions. It is important that penalties 
are severe enough and the presence of law enforcement is noticeable enough to act as a deterrent. 
New species introductions are inevitable, but the rate and overall extent of introductions may be 
contained. 
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Political Location: Watershed Location: 
 
 

Improve fish passage at dams   
 

Primary Threat Addressed: Habitat impacts from fragmentation due to impassable dams 
 

Specific Threat (IUCN Threat Levels): Natural system modifications 
 

Objective: 

Construct, maintain, and monitor fishways at dams that currently limit access to suitable freshwater 
habitat for diadromous fish. 

 

General Strategy: 

At sites where dam removal is not an option, fish passage construction can improve connectivity 
between freshwater and marine habitats. Fish passage construction may be negotiated during the 
FERC relicensing process. Fish passage engineers with the USFWS are available to assist with 
designing the appropriate fishway for a particular site, depending on the needs of the species and the 
size of the dam (among other factors). At some sites outside of FERC jurisdiction, funding may have 
to come from other sources. Once installed, there should be a plan for fish passage operation, 
maintenance, and monitoring. Identifying the party responsible for each aspect of fishway operation 
is critical for maintaining effective passage over the long term. Periodic performance evaluations 
should also be completed at each fishway to ensure that fish are moving efficiently through the 
project without excessive delays. 

 

 

Political Location: Watershed Location: 
 
 

Dam removal   
 

Primary Threat Addressed: Habitat impacts from fragmentation due to impassable dams 
 

Specific Threat (IUCN Threat Levels): Natural system modifications 
 

Objective: 

Remove barriers to migration. 
 

General Strategy: 

When the opportunity presents itself, dam removals provide the best long term solution to 
reconnecting diadromous fish with their historical freshwater spawning habitat. Dam removal 
projects are challenging and they often stall without a dedicated project manager. Hiring and training 
staff to identify and facilitate dam removal projects will increase the number of projects that can be 
completed each year. Creating priority lists of dam removal projects for each species would also help 
focus resources on the projects with the most benefit as well as help generate funding. 

 

Political Location: Watershed Location: 
 

Stream crossing restoration   

 
Primary Threat Addressed: Habitat impacts from fragmentation due to impassable stream crossings 

 

Specific Threat (IUCN Threat Levels): Transportation & service corridors 
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Objective: 

Increase connectivity and reduce habitat degradation caused by stream crossings. 
 

General Strategy: 

There are two phases to stream crossing restoration. The first phase is assessment. Stream crossing 
surveys are currently being conducted in several watersheds throughout the state. It is important 
that these surveys follow the standardized methods and protocols outlined by the New Hampshire 
Geological Survey (NHGS). NHGS maintains a statewide database of stream crossing survey data. 
Once the data is collected, stream crossing restoration projects can be prioritized to achieve the 
greatest benefits to aquatic organism passage, along with reductions in flood damage and habitat 
degradation. Prioritization may take place within small watersheds or across a large region.  The 
second phase is implimentation. Once a stream crossing is identified as a good candidate for 
restoration there are many obstacles to a completed project, including permitting and cost. 
Streamlining the permitting process for crossing restoration, increasing available funding sources, and 
developing innovative stream crossing design and construction techniques that significantly reduce cost 
would greatly increase the number of stream crossing restoration projects in New Hampshire. 

 

 

Political Location: Watershed Location: 
 
 

Protect instream flow   
 

Primary Threat Addressed: Habitat degradation from water withdrawal for irrigation, public water 
supply, or commercial use 

 

Specific Threat (IUCN Threat Levels): Natural system modifications 
 

Objective: 

Manage water withdrawal and protect groundwater recharge to ensure adequate flow for supporting 
aquatic species in rivers and streams. 

 

General Strategy: 

Surface water and groundwater withdrawals for drinking water, irrigation, and other uses can reduce 
river flows, especially during critical periods of low flow during the summer months. Water level 
management at dams also affects the streamflow in a watershed. The NHDES Instream Flow Program 
works to balance water use while maintaining flow for aquatic life. Two pilot studies, one in the 
Souhegan River and one in the Lamprey River, have been conducted and Water Management Plans 
have been approved. The lessons learned from these studies and management plans should be 
expanded into other watersheds throughout New Hampshire. The practices implemented in the 
Water Management Plans for the Souhegan and Lamprey Rivers should be monitored to ensure that 
they are achieving the desired level of protection for instream flow. Dam managers should seek to 
manage water levels so that raising or lowering the water level in a lake or pond does not excessively 
decrease or increase the stream flow downstream of the dam. Headwater streams are especially 
vulnerable to water withdrawal and should not be overlooked during the permitting process. Chesley 
Brook, which supports a population of American brook Lamprey, is potentially vulnerable and should 
continue to be monitored for any impacts in water levels related to water withdrawals from the 
Spruce Hole Aquifer, which supplies drinking water to the town of Durham. 

 

 

Political Location: Watershed Location: 
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Stormwater Management   
 

Primary Threat Addressed: Habitat degradation from stormwater run‐off from impervious surfaces 
 

Specific Threat (IUCN Threat Levels): Pollution / Domestic & urban waste water / Run‐off 
 

Objective: 

To reduce the impacts of runoff from impervious surfaces by using Low Impact Development 
Technology. 

 

General Strategy: 

Stormwater runoff from impervious surfaces has been shown to damage aquatic habitats (Wang et al. 
2001; Cuffney et al. 2010). Much of this damage can be prevented by stormwater management 
practices that filter runoff through the ground before it enters surface water. This practice not only 
removes much of the sediment and toxins that are typically washed into streams, but it also reduces 
the rapid fluctuation in water temperature, as well as the excess erosion and sediment deposition 
that have become a chronic issue for rivers and streams in developed areas. The University of New 
Hampshire Stormwater Center is an excellent resource for Low Impact Development (LID) practices 
for stormwater management. 

 

 

Political Location: Watershed Location: 
 
 

Riparian Buffer Protection   
 

Primary Threat Addressed: Habitat degradation due to shoreline development 
 

Specific Threat (IUCN Threat Levels): Residential & commercial development 
 

Objective: 

Preserve the water and habitat quality of rivers, streams and the shorelines of lakes and ponds by 
preventing development in the riparian zone. 

 

General Strategy: 

Riparian buffer protection can be achieved through town ordinances, state law (i.e. the Shoreland 
Water Quality Protection Act), deed restriction, conservation easement, or voluntary land use 
practices (such as forestry best management practices). In general, the wider the buffer protected, 
the more ecological benefit. A buffer of at least 10 m will provide a minimum level of water quality 
and habitat benefits. A protected buffer of 100 m or greater provides maximum water quality and 
habitat benefits while also acting as a migration corridor for larger species of wildlife. Buffer 
protection is lacking on headwater streams despite the cumulative effect that intact riparian zones in 
headwater streams have on downstream water quality. 

 
Political Location: Watershed Location: 

 
 

Land Protection   
 

Primary Threat Addressed: Habitat degradation from stormwater run‐off from impervious surfaces 
 

Specific Threat (IUCN Threat Levels): Pollution / Domestic & urban waste water / Run‐off 
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Objective: 

Preserve the natural ecological functions of an area by protecting land from development. 
 

General Strategy: 

Land protection is a strategy that can be used to ensure a level of habitat quality that is necessary to 
support certain species and habitats of conservation concern. For aquatic species, land protection 
prevents many of the impacts caused by sprawling development. Groundwater recharge, intact 
riparian zones, and unrestricted migration corridors are some of the benefits. There are still large 
areas of relatively undisturbed warmwater river and stream habitat in New Hampshire. Protecting 
functional warmwater rivers, streams, and associated wetlands will help prevent declines in many 
aquatic species of concern, especially in southern New Hampshire, where impacts from development 
are increasing. Land protection projects in New Hampshire usually require the coordination of a 
variety of funding sources, with involvement from town conservation commissions, local land trusts 
and watershed associations, government agencies, and state or national NGO's. Since 2005, the NH 
Wildlife Action Plan has helped direct land protection efforts toward conserving habitat for species 
and habitats of concern. The effectiveness of land conservation could be improved by identifying and 
addressing barriers to land conservation in New Hampshire and increasing outreach to help prioritize 
projects that benefit species and habitats of concern. 

 

 

Political Location: Watershed Location: 
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