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Acres in NH: 88,380 ac 

Percent of NH Area:  1.48% 

Acres of Shoreline within a 100m Buffer Protected: 

    12,623 ac 

Percent Buffer Protected: 26% of coldwater lakes  

      88% of coldwater ponds 
 
 
 

 
Habitat Distribution Map 

 

 
Habitat Description 

 

Lakes and ponds with coldwater habitat include lakes with deep, well oxygenated, coldwater that 
support naturally reproducing populations of coldwater fish species and ponds at higher elevations 
(above 1,900 ft) which maintain cooler water temperatures despite their shallow depth. 
 

 
Justification (Reason for Concern in NH) 

 

Lakes and ponds with coldwater habitat are a limited resource in New Hampshire. They are critical 
habitat for a number of native coldwater fish species with restricted ranges in the state. Ponds and 
smaller lakes with marginal coldwater habitat are vulnerable to the effects of climate change, which 
may cause local extirpations of coldwater dependent species (Thill 2014). 
 

 
Protection and Regulatory Status 

 

Surface waters are regulated by the clean water act. 
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Regulatory Protections:  
Comprehensive Shoreland Protection Act – NHDES 
Clean Water Act-Section 404 

 

Management Guidelines 
 

Maintain water levels for reef spawning fish, such as lake trout and round whitefish, to prevent 
exposure of eggs due to winter draw down. 

 
Distribution and Research 

 

The distribution of the larger lakes with cold, deep water habitat is well known, but there is little 
information on the distribution and status of coldwater pond habitat. The threshold of >1,900 ft was 
loosely based on a study of a marginal brook trout population in an unstratified coldwater pond in the 
Adirondack Mountains, near the southern extent of the brook trout's lentic range (Robinson et al. 

2010). It is assumed that, with some exceptions, unstratified ponds below 1,900 feet will not support 
coldwater species due to unsuitably warm summer water temperatures. Not all high elevation ponds 
above the 1,900 ft threshold may offer suitable habitat conditions for coldwater communities due to 
natural and anthropogenic reasons. Some ponds may not be suitable due to winter conditions (they 
may freeze completely or develop low dissolved oxygen levels). Other ponds may offer suitable 
winter conditions but episodic acid deposition may have precluded the presence of coldwater fish 
communities. More research is needed on the actual distribution and status of higher elevation 
coldwater pond habitat in New Hampshire, including any unique communities of species which they 
may support. 

 
Relative Health of Populations 

 

Large lakes with an abundant quantity of deep, coldwater habitat, including Lake Winnipesauke, 
Newfound Lake, and Lake Sunapee, will be more resistant to climate change than smaller lakes and 
coldwater ponds (Thill 2014). Maintaining healthy coldwater fish populations will require water level 
management practices that protect spawning reefs. Although water quality in most lakes and ponds 
with coldwater habitat is relatively good, high levels of development along the shoreline and in the 
surrounding watersheds of some lakes may lead to issues, such as eutrophication, in the future. 

 
 

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.  
 
Local Condition (200m shoreline buffer) Categories 

1 buffer >=90% natural/ no dams/ nearest road or trail is >1 mi 

2 buffer >=90% natural/ no dams/ nearest road or trail is  .5 – 1 mile 

3 buffer >=90% natural/ no dams/ nearest road  500m -.5 mile 

4 buffer >= 90% natural/no dams/ nearest road < 500m 

5 buffer < 90% natural/no dams/ any remoteness 

6 Dams 

Watershed (HUC12) Condition Categories 

1 HUC12 Watershed Very Intact:  >= 90% Natural Cover 

2 HUC12 Watershed Lightly Impacted:  80-90% Natural Cover and <10% developed  

3 HUC12 Watershed Impacted: All Others 
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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 altered flow regimes due to water level management (Threat Rank: High)   
 

Unnatural water level fluctuations alter upstream lake and pond habitat. Lake drawdowns, usually 
during winter, reduce shoreline plant communities and expose aquatic organisms to desiccation. Poor 
recruitment may be an issue for species that spawn on shallow reefs or along the shoreline, depending 
on the timing and extent of the drawdown. 

 
Water level drawdowns in waterbodies such as Newfound Lake and the Connecticut Lakes may impact 
the spawning success of coldwater fish species. Flow agreements for hydropower operation may also 
influence lake level management throughout the year. 

 

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. 

 

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, 
particularly in the summer, 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)   

 

Nutrients from agricultural sources, sedimentation, lawn fertilizers, and poorly functioning septic 
systems contribute to increased algal growth in aquatic habitats. 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 (EPA 2010). Although this threat is less prevalent in lakes and ponds with coldwater  
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habitat, the potential for oxygen depletion could have serious impacts on coldwater species. Shallow 
areas along the periphery of larger coldwater lakes can have the same impacts associated with 
eutrophication of warmwater lakes and ponds. 

 
Habitat degradation from acid deposition  (Threat Rank: Medium)   

 
Emissions from powerplants, automobiles, and other sources lead to an increase in nitric and sulfuric 
acids in the atmosphere. The prevailing winds move these acids far from there source, eventually 
falling to the earth as acidic rain or snow. Acid deposition leaches calcium from soil, increases 
aluminum concentrations to levels that can be toxic to fish, and increases the acidity of aquatic 
habitats to levels that can reduce growth rates, inhibit reproduction, and at high levels, cause direct 
mortality to aquatic organisms (Haines 1981). 

 
High elevation coldwater ponds are particularly vulnerable to acid deposition in the northeast due to 
the prevailing weather pattern, which brings emissions from powerplants in Mid‐Atlantic and 
Midwestern states. The higher rates of rainfall and acidic fog at higher elevations and the relatively 
low buffering capacity of the soils in most New Hampshire mountains can create very acidic conditions 
in some coldwater ponds (NHDES 2004). 

 

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

Dams prevent the movement of aquatic species between riverine and lacustrine habitat. Some 
diadromous species once depended on accessing larger coldwater lakes and ponds for spawning and 
juvenile development. 

 
Most of the large lakes with coldwater habitat in New Hampshire have a dam at their outlet. Many of 
the larger tributaries flowing into these lakes also contain dams. Few, if any, of these dams provide 
safe upstream or downstream fish passage. 

 

 

List of Lower Ranking Threats: 
 

Habitat degradation due to invasive or introduced plants 
 

Habitat impacts from unsuitable water temperatures for coldwater species 
 

Habitat impacts from unsuitable water temperatures that disturb species life cycles 
 

Habitat impacts from increased flood damage 
 

Habitat impacts from reduced oxygen levels at depth 
 

Habitat impacts from fragmentation due to impassable stream crossings 
 

Habitat degradation from water withdrawal for irrigation, public water supply, or commercial use 
 

Habitat degradation due to shoreline development 
 

Habitat impacts from introduced or invasive animals 
 

Habitat impacts from wastewater treatment sites and associated unmonitored contaminants 
 

Habitat degradation from stormwater run‐off 
 

Habitat degradation from excess nutrients due to septic systems  
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Habitat degradation from excess nutrients from fertilizer and run‐off 

Habitat degradation from run‐off pollution (pesticides) 

Habitat degradation from stormwater run‐off 
 

Habitat impacts from mercury toxicity 
 

Habitat impacts from various diseases and parasites 
 
 

Actions to benefit this Habitat in NH 
 

Map Spawning Habitat   
 

 

Objective: 

Map the distribution of coldwater fish spawning habitat in deep water lakes. 
 

General Strategy: 

Although some important spawning reefs have been well documented, the extent of spawning 
habitat for coldwater fish species remains undocumented in most lakes where they occur. Acoustic 
or radio telemetry, gill or fyke net surveys, underwater cameras, and visual observations are potential 
methods for identifying important spawning areas. Depth recordings at spawning areas well help 
inform water level management policy. 

 

 

Political Location: Watershed Location: 
 
 

Stormwater Management   
 

Primary Threat Addressed: Habitat degradation from stormwater run‐off 
 

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. Pollution from stormwater 
runoff is cumulative. As more headwater streams become degraded by stormwater runoff from 
impervious surfaces, declines in water quality and habitat may be observed in lakes, larger rivers, and 
estuaries. The University of New Hampshire Stormwater Center is an excellent resource for Low Impact 
Development (LID) practices for stormwater management. The long term goal is to make rivers and 
streams in developed watersheds mimic the hydrology of similar habitats in undeveloped watersheds. 

 
Political Location: Watershed Location: 
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Calcium supplementation   
 

Primary Threat Addressed: Habitat degradation from acid deposition 
 

Specific Threat (IUCN Threat Levels): Pollution / Air‐borne pollutants / Acid rain 
 

Objective: 

Supplement calcium in the watersheds of select coldwater ponds to mitigate the effects of acid 
deposition. 

 

General Strategy: 

The buffering capacity of soils in the northeast has been greatly reduced by the chronic effects of acid 
deposition. Researchers at the Hubbard Brook Experimental Forest have shown that adding 
supplemental calcium pellets to a watershed can offset the long term effects of acidification (Huggett 
et al. 2007). This technique would be cost prohibitive at a large scale, but may be an appropriate 
strategy for reducing the acidity of high elevation ponds with small watershed sizes. These ponds are 
very sensitive to acid deposition and may respond well to the treatment, especially as acid deposition 
rates decrease with tighter regulations on power plant emissions. 

 

 

Political Location: Watershed Location: 
 
 

Land Protection   
 

Primary Threat Addressed: Habitat degradation from stormwater run‐off 
 

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

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. Protecting land is a 
proactive strategy for preventing water quality issues due to surface runoff from urban, agricultural, 
and residential land uses. 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: 
 
 

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 
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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. 

 

 

Political Location: Watershed Location: 
 
 

Shoreline Buffer Protection   
 

Primary Threat Addressed: Habitat degradation due to shoreline development 
 

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

Objective: 

Protect important habitat features along the shorelines of lakes, ponds, and larger rivers. 
 

General Strategy: 

The NH Shoreland Water Quality Protection Act provides a minimum level of protection for shoreline 
habitat along New Hampshire's lakes, ponds, and rivers (third order and larger). While the Shoreland 
Water Quality Protection Act does a good job of protecting natural vegetation along the shoreline, it 
falls short of protecting other important habitat features such as submerged aquatic vegetation and 
trees that fall into the water. Landowners often remove plants and trees from the water to improve 
access for swimming and boating. These trees and submerged aquatic plants offer important 
structure for spawning, foraging, and evading predators. Increasing the percentage of natural or 
undeveloped shoreline will improve the overall habitat quality in a lake or pond. Conservation 
easements, changes in zoning, legislative acts, or landowner outreach programs may be used to 
restore natural shoreline features to New Hampshire lakes and ponds, many of which have little 
remaining undeveloped shoreline. 

 

 

Political Location: Watershed Location: 
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Reduce nutrient loading   
 

Primary Threat Addressed: Habitat degradation from excess nutrients from fertilizer and run‐off 
 

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

Objective: 

Reduce the impacts of eutrophication by removing excess sources of nutrients. 
 

General Strategy: 

The primary sources of excess nutrients are lawn fertilizers in residential and commercial 
developments, agricultural fertilizers, and poorly functioning septic systems. Reducing nutrient loads 
can be achieved on two fronts. One is through outreach, which includes creating awareness about the 
effects of fertilizers on water quality and offering alternatives to fertilization practices that lead to the 
greatest amount of nutrient loading in nearby waterbodies. Best management practices can be 
developed for property owners with a focus on reducing runoff, minimizing or eliminating fertilizer 
use, and landscaping in a way that reduces the need for fertilization. In the case of septic failure, 
shoreline property owners with older septic systems can be targeted with incentives for upgrading. 
The second front is legislative. Laws that set limits on fertilizer use and require upgrades to septic 
systems will have long term benefits on water quality throughout New Hampshire. Requirements for 
new septic systems have greatly improved in recent years. The challenge is identifying and upgrading 
older systems that were constructed before septic systems were required to meet modern standards. 

 

 

Political Location: Watershed Location: 
 
 

Water level management   
 

Primary Threat Addressed: Habitat degradation from altered flow regimes due to water level 
management 

 

Specific Threat (IUCN Threat Levels): Natural system modifications 
 

Objective: 

Reduce the aquatic habitat impacts associated with artificial water level fluctuation at dams. 
 

General Strategy: 

Work with dam managers to achieve water level fluctuations that mimic natural flow regimes. 
Practices such as rapid changes in water level, excessive winter drawdown, and shutting off 
downstream flow to refill a waterbody should be avoided. For coldwater species that spawn on 
shallow reefs, including lake trout, round whitefish, lake whitefish, and burbot, it is important that 
water levels do not drop significantly after the spawning season, such that the eggs would be 
exposed. Engaging stakeholders, including shorefront property owners, boaters, anglers, and 
hydropower project owners is critical to changing long established water level management 
traditions. The NH Dam Bureau is the lead on dam management issues in New Hampshire. The 
best strategy for improving water level management practices for fish and wildlife is to work with 
the Dam Bureau to identify opportunities to create more natural water level fluctuations at a 
certain dams and then make slow incremental changes. This allows stakeholders to adjust to the 
changes and make comments when conflicts arise. 

 

 

Political Location: Watershed Location: 
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Coldwater Pond Surveys   
 

 

Objective: 

Assess the distribution and status of high elevation coldwater pond habitat in New Hampshire. 
 

General Strategy: 

Conduct surveys to identify high elevation coldwater ponds that support unique species assemblages 
or populations of naturally reproducing brook trout. 

 

 

Political Location: Watershed Location: 
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