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INTRODUCTION 

 

 This Forest Stewardship Plan is being developed on the Green Hills Wildlife Management 

Area (GHWMA) at the request of The Nature Conservancy (TNC).  The GHWMA includes 

approximately 1,328 acres and is a portion of the larger 5,570-acre Green Hills Preserve. It is 

designed to document the existing natural resources and incorporate land management objectives 

for wildlife, biodiversity, and climate resilience in order to formulate a detailed stewardship 

program for the long-term management of the property.  Additionally, it is being written to meet 

the requirements and standards set forth in the Conservation Easement Deeds held by the State of 

New Hampshire through its Fish and Game Department. 

 

 Furthermore, this Plan will outline an experimental harvest planned for the property as part 

of a cooperative project between TNC and the Northern Institute of Applied Climate Science 

(NIACS) as part of their Adaptive Silviculture for Climate Change program.   These are based on 

the principles, theories and recommendations set forth and developed at the Mt. Washington 

Valley Climate Resilient Forest Management Workshop held this past spring.   This experimental 

harvest is designed to document the existing conditions, the site-specific goals for climate 

resiliency in the forest, the silvicultural techniques employed and the results of the harvest. 

 

 Technical assistance, advice,  input and planning for this document has been received from: 

 

Jeff Lougee 

Director of Stewardship 

The Nature Conservancy in New Hampshire 

PO Box 310 

North Conway, NH  03860 

 

and 

 

Anthony D’Amato 

Director of Forestry Program and UVM Research Forests 

Rubenstein School of Environment and Natural Resources 

University of Vermont 

204E Aiken Center 

81 Carrigan Drive 

Burlington, VT 05405 

 

 

N.H. Fish & Game Department review provided by: 

 

Jim Oehler 

Wildlife Habitat Program Supervisor 

NH Fish & Game Dept. 

11 Hazen Drive 

Concord, NH  03301  
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GOALS AND OBJECTIVES 

 

Specific to the property, and as part of the Climate Resiliency project with NIACS, TNC has 

identified the following stewardship Goals: 

 

1. Enhance the compositional and structural diversity of the forested habitats with the WMA 

to build climate resilience and provide habitat for State Wildlife Action Plan (SWAP) listed 

species. 

2. Manage for old forest characteristics within a portion of the WMA to develop biological 

legacies, promote resilience, and provide old forest habitat for SWAP species. 

3. Promote diverse regeneration to provide multiple climate adaptation pathways and ensure 

diverse forested habitats with the WMA for SWAP species. 

4. Increase the potential for carbon sequestration and storage above and below ground by 

improving forest health. 

5. Mitigate the negative impacts of forest pests and pathogens by building forest health. 

6. Protect and manage for rare species and exemplary natural communities that are present 

within the GHWMA 

7. Demonstrate best practices and techniques for climate adaptive management using the 

Resistance, Resilience and Transition framework. 

 

 

Within these goals, TNC has developed the following objectives for the management of the 

forests on the GHWMA: 

 

1. Increase the number of large snags and cavity trees to 4-7/acre >20” DBH and the amount 

of coarse woody debris to 8-10 large (>20”) downed logs/acre with various stages of decay. 

2. Implement regeneration harvests, including patch cuts and crop tree release, that result in 

diverse age classes and structures. 

3. Establish reserves within riparian areas, steep slopes, and areas with good site conditions 

where large legacy trees and other old forest characteristics can develop rapidly. 

4. Implement harvests that reduce competition for resources (light, moisture, nutrients) and 

maximize the ability of the residual stands to resist and recover from the impacts of forest 

pests and pathogens (spongy moth, hemlock wooly adelgid, southern pine beetle). 

5. Retain “clean” beech within stands where possible. 

6. Plant species adapted to future climate, including mast producing species to benefit 

wildlife. 

7. Develop management approaches to maintain the unique fire adapted/dependent oak-pine  

communities on the western side of the WMA. 

8. Implement BMP’s for reducing the potential impacts of hemlock wooly adelgid and 

retaining hemlock on the site. 

9. Implement monitoring to assess overall forest health, success of adaptation plantings, and 

impacts to wildlife with a focus on SWAP species. 
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CONSERVATION EASEMENT 

 

 The State of New Hampshire, through its Fish and Game Department, holds two separate  

Conservation Easements on this property (GHWMA).  The Easement on the former Redstone 

Properties, Audubon and Marshall-Saunders lots, encompassing 308.41 acres, is recorded in the 

Carroll County Registry in Book 3191, Page 500.  The Easement on the 1013.03 acres formerly of 

Marshall is recorded in the Carroll County Registry in Book 3191, Page 487.  The primary 

difference between these Easements is the language pertaining to the requirements of the US Fish 

and Wildlife Service’s Wildlife Restoration Program, through which funding was obtained for the 

Easement (3191/487) on the 1013.03-acre Marshall lands.  A copy of these Easements can be 

found in the Appendix of this plan. 

 

 The Purposes of the Easements are as follows; (sections in parenthesis relate to 3191/487 

only) 

 

A. To retain the Property forever in its undeveloped state for significant wildlife habitat 

including wetlands and uplands, and to prevent any use of the Property that will impair or 

interfere with its conservation values; 

B. To protect the Property from future development, to conserve and manage the natural 

vegetation, soils, hydrology, natural habitats, wetlands, uplands, and open spaces of which 

the Property consists, and to conserve and maintain its unique characteristics substantially 

in its present scenic and open space condition, the preservation of which is important to the 

public and will serve the public interest in a manner consistent with New Hampshire RSA 

477:45-47; 

C. To further the goals of the NH Wildlife Action Plan (and the Wildlife Restoration Program 

administered by the Department of Interior, U.S. Fish and Wildlife Service), including but 

not limited to the protection, management, and enhancement of its wildlife habitats; and  

D. To provide the public, in accordance with applicable laws and regulation, pedestrian 

access, in perpetuity, on and across the Property for low-impact non-commercial 

recreational activities including, but not limited to, hunting, fishing, hiking, trapping (in 

accordance to RSA 210:11), cross country skiing and nature observation. 

E. (To further the goals of the New Hampshire Aquatic Resources Mitigation Fund Final In-

lieu Fee Program Instrument (U.S. Army Corps of Engineers, New England District, 

Regulatory Division, File Number NAE-2005-1142), by protecting wetlands and water 

resources on the property. 
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Forestry and Wildlife Habitat Management are allowed under the terms of the Easements 

if they are planned and implemented in according with the following stewardship goals: 

 

• Maintenance or enhancement of the Property’s fish and wildlife habitat values; 

• Maintenance of soil productivity and protection against soil erosion; 

• Protection of water quality, wetlands, and riparian zones; 

• Protection of rare plants and animals; 

• Protection of unique or fragile natural areas; 

• Conservation of native plant and animal species; 

• Protection of unique historic and cultural features; and 

• Protection of passive non-commercial recreational qualities. 

 

All Forestry and Wildlife Habitat Management activities shall be conducted in accordance 

with a stewardship plan, prepared by a licensed professional forester….shall have been prepared 

not more than 10 years prior to the date of any activity.  This Plan shall be prepared and submitted 

for approval to Fish and Game at least 60 days prior to any activity.  
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LOCATION – DESCRIPTION 

 

 The Green Hills Wildlife Management Area consists of approximately 1,328 acres on the 

southern edge of TNC’s Green Hills Preserve, north of (but not fronting on) the East Conway 

Road.   The Town of Conway’s Assessing department identifies 10 separate lots of record within 

the GHWMA.  A survey of the entire GHWMA was completed in 2015 at the time of title transfer 

by H.E.B. Engineers titled “Revised Boundary Plan of lands being conveyed to The Nature 

Conservancy” and is recorded at the Carroll County Registry in Plan Book 234, Page 74. 
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BOUNDARY LINES 

 

 The boundaries of the GHWMA were all able to be located during the field work for this 

plan, and are defined by painted blazes.   The lines are shown on the HEB Engineers survey map 

with detailed metes and bounds descriptions.  

 

 A brush on, high-quality, oil-based enamel should be used for painting boundary lines.  In 

general, boundaries should be painted every 10 years or so.  The external boundaries where the 

Preserve and WMA abut private lands will be the priority for maintenance. 

 

 

LAND HISTORY 

 

   Much of this property was at one time cleared for agriculture.   Based on historical records, 

this property, as well as much of the region, were initially cleared for sheep pasture in the early 

1800’s.   Following the collapse of the sheep industry and the expansion of railroads westward 

following the Civil War, large scale agricultural abandonment occurred throughout northern New 

England well into the mid 1900’s.  Only the most fertile fields were kept open and most areas were 

allowed to grow back into forest. 

 

 As the lands that comprise this property grew back into woodland in the late 1800’s and 

early 1900’s, the primary use was of a woodlot.   Much of the property was owned by the Kennett 

Company, who operated a pit in the eastern portion of the property up until the early 2000’s.  The 

Kennett Company was active with timber harvesting, but not focused on managing for long term 

forest productivity or health.   The Marshall family purchased just over 1,000 acres from the 

Kennett Company in 2009. 

 

 In 2015, TNC completed purchase of the Marshall lands as well as three abutting lots to 

the west owned by Redstone Properties, Marshall & Saunders, and the Audubon Society of NH. 
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TOPOGRAPHY AND ASPECT 

 

 Terrain on the GHWMA is quite variable across the extent, as one might assume of a 

property this size.  The steepest slopes are found in the northern sections of the property, while 

more gradual slopes occur to the south.   Aspect is generally to the south. 
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NO WORK AREAS – STEEP SLOPES AND RIPARIAN BUFFERS 

 

  



2. WOODLOT DESCRIPTION 

______________________________________________________________________________ 

9 
 

 

AERIAL PHOTO 
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LiDAR  IMAGE 
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SOILS MAP 
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SOILS 

 

 Eighteen soil types underlay the property, as determined by the Carroll County Soil Survey 

Manual.  The following is a description of the major forest soil groups (taken from the C.C.S.S.M.) 

along with a list of which soils fall into each group. 
 

Group IA Soils 

 

Symbol Description 

 

BsC  Berkshire very stony fine sandy loam, 8-15% slopes 

WBC  Waumbek-Skerry very stony fine sandy loam association, sloping 

 

This group consists of the deeper, loamy textured, moderately well, and well-drained soils.  

Generally, these soils are more fertile and have the most favorable soil moisture relationships.  

 

 The successional trends on these soils are toward stands of shade tolerant hardwoods, i.e., 

beech and sugar maple.  Successional stands frequently contain a variety of hardwoods such as 

beech, sugar maple, red maple, white birch, yellow birch, aspen, white ash, and northern red oak 

in varying combinations with red and white spruce, balsam fir, hemlock, and occasionally white 

pine.   

 

 Hardwood competition is severe on these soils.  Softwood regeneration is usually 

dependent upon persistent hardwood control efforts. 
 

 

 

Group IB Soils 

 

Symbol Description 
 

CDC  Canaan-Redstone very rocky, gravelly fine sandy loam association, sloping 

CDE  Canaan-Redstone very rocky, gravelly fine sandy loam association, steep 

HmC  Hermon very stony fine sandy loam, 8-15% slopes 

HOC  Hermon very stony fine sandy loam association, sloping 

HOE  Hermon very stony fine sandy loam association, steep  

WaB  Waumbek very stone fine sandy loam, 3-8% slopes 

 

The soils in this group are generally sandy or loamy over sandy textures and moderately 

fertile.  These soils are moderately well and well drained.  Soil moisture is adequate for good tree 

growth. These soils  have successional trends toward a climax of tolerant hardwoods, 

predominantly beech.  Successional stands, especially those which are heavily cut over, are 

commonly composed of a variety of hardwood species such as red maple, aspen, paper birch, 

yellow birch, sugar maple, and beech, in combinations with red spruce, balsam fir, and hemlock. 

 

 Hardwood competition is moderate to severe on these soils.  Successional softwood 

regeneration is dependent upon hardwood control. 
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Group IC Soils 

 

Symbol Description 

 

AmB  Adams loamy sand, 3-8% slopes 

CyB  Croghan loamy fine sand, 3-8% slopes 

 

The soils in this group are outwash sands and gravels.  Soil drainage is somewhat 

excessively to excessively drained and moderately well drained.  Soil moisture is adequate for 

good softwood growth, but is limited for hardwoods. 

 

 Successional trends on these coarse textured, somewhat droughty and less fertile soils are 

toward stands of shade tolerant softwoods, i.e., red spruce and hemlock.  Balsam fir is a persistent 

component in many stands, but is shorter lived than red spruce and hemlock.  White pine, red 

maple, aspen, and paper birch are common in early and mid-successional stands. 

 

Hardwood competition is moderate to slight on these soils.  Due to less hardwood 

competition, these soils are ideally suited for softwood production.  With modest levels of 

management, white pine can be maintained and reproduced on these soils. 

  

 Because these soils are highly responsive to softwood production, especially white pine, 

they are ideally suited for forest management. 

 

 

Group IIA Soils 

 

Symbol Description 

 

AmE  Adams loamy sand, 15-60% slopes 

CEF  Canaan-Redstone very rock gravelly fine sandy loam association, sloping 

CnE  Colton gravelly loamy fine sand 15-60% slopes 

HnD  Hermon extremely stony fine sandy loam, 8-25% slopes 
 

This diverse group includes many of the same soils as in groups IA and IB.  However, these 

mapping units have been separated because of physical limitations which make forest management 

more difficult and costly, i.e., steep slopes, bedrock outcrops, erosive textures, surface boulders, 

and extreme rockiness.  Usually, productivity of these soils is not greatly affected by their physical 

limitations.  However, management activities such as tree planting, thinning, and harvesting are 

more difficult and more costly. 

 

 Due to the diverse nature of this group, it is not possible to generalize about successional 

trends or to identify special management opportunities. 
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Group IIB Soils 

 

Symbol Description 

 

LDB  Leicester-Pillsbury fine sandy loam association, gently sloping, very stony 

NaB  Naumburg loamy sand, 0-8% slopes 

 

The soils in this group are poorly drained.  The seasonal high water table is generally within 

12 inches of the surface.  Productivity of these poorly drained soils is generally less than soils in 

other groups. 

 

 Successional trends are toward climax stands of shade tolerant softwoods, i.e., spruce in 

the north and hemlock further south.  Balsam fir is a persistent component in stands in northern 

New Hampshire and red maple is common on these soils further south.  Due to abundant natural 

reproduction in northern New Hampshire, these soils are generally desirable for production of 

spruce and balsam fir, especially pulpwood.  Red maple cordwood stands or slow-growing 

hemlock sawtimber are common in more southerly areas.  However, due to poor soil drainage, 

forest management is somewhat limited.  Severe wind throw hazard limits partial cutting, frost 

action threatens survival of planted seedlings, and harvesting is generally restricted to periods 

when the ground is frozen. 

 

 

GROUP NC 

 

Symbol Description 

 

MU  Muck and peat 

RPF  Rock outcrop-Lyman association, very steep 

 

 Several mapping units in the survey are either so variable or have such a limited potential 

for commercial production of forest products they have not been considered.  Often an on-site visit 

would be required to evaluate the situation. 
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ACCESS 

 

  For a property of this size, that is lacking frontage on a public road, access for management 

and timber harvesting is decent.   There are two main access roads  that enter the property which 

have a legal Right-of-Way for use.  The more westerly of the two roads (road #1 on the Forest 

Type Map, pg. 20) originates on East Conway Road and runs up through what is now the Burke 

Quarry, an active and expanding gravel/stone aggregate operation.   Burke has significantly 

improved the road up to the TNC boundary to facilitate his gravel operation.   During the field 

work for this Inventory, the Burkes were friendly and cooperative and seemed to be well aware of 

the presence and location of the R.O.W.  They are, however, at the time of the writing of this plan, 

relocating the access road around their planned expansion of the quarry.  This new road will also 

be used as part of the Corridor 19 Snowmobile Trail that runs through portions of the GHWMA.       

 

 The existing woods road system on the GHWMA that originates from the Burke Quarry 

would require minor improvements to facilitate use by large logging trucks, but generally traverses 

fairly well drained soils.    In the past, trucks have utilized the lower sections of the Mason Brook 

Trail with at least two landing areas off the road.   The large size of the tractor-trailer type log 

trucks that are currently used may make this impractical, and a landing just above the yellow gate 

may be as far north up the woods road as is practical to run trucks, or perhaps in the old pit area 

just to the southwest of the gate. 

 

 Installing a gate where the access road enters the GHWMA from the Burke pit would help 

to curb unwanted vehicular access.  As noted above, this route is also a main snowmobile corridor, 

and the local club would need a key/combination to this gate. 

 

 The other main access road (road #2 on the Forest Type Map, pg.20) also originates on 

East Conway Road, just beside and behind Gilmour’s firewood operation.   The road passes over 

land owned by the Town of Conway before entering TNC’s property approximately at the 

powerline.   There is a large bridge over Mason Brook on the Town’s property that needs to be re-

decked in order to be used by any wheeled vehicles.   The bridge is constructed with heavy steel 

I-beams for stringers and should be more than sufficient to facilitate use by large logging trucks.  

The Town of Conway has no vested interest in this bridge and has indicated they would not be 

inclined to share any financial costs associated with its renovation.  The reconstruction of the 

bridge could be rolled into the scope of a timber harvest and the work conducted by the logging 

contractor. 

 

 The roadway itself has been ditched and built up, mostly with gravel from the old Kennett 

Company pit, which was noted for having sub-par gravel.   There are several sections/hills where 

minor erosion has occurred and some grading and the addition of better-quality processed gravel 

will likely be necessary.  There are several old landing areas off this road (and a short spur road) 

as well as the greater pit area that could serve as log landings with minimal improvements.    

 

 The sides and ditches of the road have begun to grow in heavily with saplings.  As part of 

any potential logging operation, the edges of the road should be brushed back.  This could 
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potentially be done with a brontosaurus type, excavator mounted mower, mulching the saplings in 

place. 

 

 Within the woodland areas, the vast majority of the property is accessible to logging 

equipment.   There are several small forested wetland areas within stand 2 that should be avoided, 

along with the courses of the streams and brooks.   High on the hill, there are several areas where 

steep slopes and rock outcroppings/ledges may preclude access, but much of the property is able 

to be operated. 

 

For the experimental harvest,  two log landings will be used, one just north of the trail 

intersection on the Mason Brook trail, approximately .2 miles north of the yellow gate, and one 

near the intersection of the snowmobile trail and the Kennet Pit Road.   From these landings, long 

forwarder trails will travel to the Treatment Units.   In order for this heavy equipment to use these 

trails without causing undue soil damage, the trails need to be packed with brush, created by cutting 

trees along the route.   Depending on weather and ground conditions, additional trees along the 

route may need to be marked by the forester to be cut in order to add more brush.  This marking 

should focus on poor quality stems, dead/dying oak (from spongy moth) and undesirable 

understory stems.   
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FOREST CATEGORIZATION 

 

 There are many ways a forester can categorize a woodland.  The most common way 

is to break a larger forested area (be it a whole property, compartment, management unit, 

etc.) down into stands; areas of the forest with similar characteristics (i.e., species 

composition, size class, and density or stocking).  These stands can then, based on their 

similarity of character, be treated in a uniform manner. 

 

 For ease of reference, these stands are given a numerical label (Stand 1,2,3,etc.). 

These stands can then be broken down into sections (1-1, 1-2, 1-3 etc.). Stands are then 

given a short coded description on the Forest Type Map to give someone in the field with 

the map a coarse description of the stand without reading the more involved description 

contained in the plan.  This coded description deals mainly with the overstory by selecting 

the segment of each of the following categories that best describes the stand. 

 

 

SPECIES TYPE SIZE CLASS STOCKING LEVEL 

H: Hardwood 1: Saplings (1-4") A: Over stocked 

M: Mixedwood 2: Poles (5-11") B: Fully stocked 

S: Softwood 3: Sawtimber (12"+) C: Under stocked 

WP: White Pine   

 

 For example, H2A would indicate an overstocked hardwood pole stand, M3C an 

understocked sawtimber sized mixedwood stand, or WP1B a fully stocked white pine 

sapling stand.  If information regarding the understory were needed to be given in 

conjunction with overstory information, it would be recorded as WP3C/H1A, in this case an 

understocked white pine sawtimber stand with an overstocked understory of hardwood 

saplings. 
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 The following is a list of the abbreviations of the common trees found on this 

property.  These abbreviations can be found throughout the detailed stand descriptions. 

 

Species Abbreviation Species Abbreviation 

 

White Pine WP Red Pine RP 

Red Spruce SP Balsam Fir BF 

Eastern 

Hemlock 

HM 

Red Oak RO Red Maple RM 

Sugar Maple SM White/Paper 

Birch 

WB 

Yellow Birch YB White Ash WA 

Aspen* AS American Beech BE 

Pitch Pine PP 

 

Black Birch BB 

 

  

 

 Detailed descriptions of and technical data for each stand can be found in the 

STAND DESCRIPTIONS and STAND RECOMMENDATIONS sections of the 

Management Plan. 

 

The inventory was conducted using BAF (20 factor prism) point sampling with 

sample points being located on a 450’ grid (one point per 4.65 acres).  Deliverable data for 

each forest stand included; Total Basal Area, Species Composition by Basal Area, Mean 

Stand Diameter, Total Trees Per Acre, and % of acceptable growing stock.  Snags/den trees 

were tallied in the same fashion as live timber. 

 

   Advanced regeneration (stems between 1” and 6” DBH) was tallied within a 1/10 

acre sample plot (37.2’ radius) at each point location.  The number of advanced stems per 

acre by species were calculated for each stand.  Downed woody debris greater than 10” 

was tallied in the same manner as the advanced regeneration. 

 

 

 

 

 

*Both Quaking and Big-tooth aspen are present on the site, but big-tooth is more common. 
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STAND DESCRIPTIONS 

 

 

 The following is a brief description and acreage breakdown of the various forest 

types found on the property.  For more detailed analysis see the Stand Technical Data & 

Recommendations section. 

 
Stand Code Acreage Description 

    

1 H2/3A 739 Fully to over-stocked, pole to small sawtimber sized red oak and 

northern hardwoods with scattered aspen, hemlock and white pine. 

Fair to good quality. 

2 M2/3A 309 Fully to over-stocked, pole to large sawtimber sized hemlock and 

northern hardwoods with red oak, white pine, aspen and spruce.  

Fair to good quality. 

3 H2A 85 Fully to over-stocked, small pole to small sawtimber sized northern 

hardwoods and aspen with scattered hemlock.  Fair to good quality. 

4 H1/2A 45 Over-stocked, sapling to small pole sized northern hardwoods and 

aspen with red oak and white pine.  Good quality. 

5 H/M2/3A 78 Fully stocked, pole to small sawtimber sized red oak, white pine, 

red pine and pitch pine.   Savannah like growth.  Poor to fair 

quality. 

  1256 Total Forested Acreage 

    

  51 Old pit area and log landings 

  9 Power Line R.O.W. 

  12 Open Wetland 

    

  1328 Total Acreage 
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FOREST TYPE MAP 
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ADAPTIVE SILVICULTURE TREATMENT UNIT MAP 
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STAND TECHNICAL DATA AND RECOMMENDATIONS 

 

 The following section provides the technical data and silvicultural 

recommendations for the five stands delineated during the 2022 timber inventory. 

 

 Stands 1 & 2, which make up a large portion of the WMA are the stands where The 

Nature Conservancy is collaborating with the University of Vermont to implement adaptive 

silviculture for climate change.  The forest management practices that will be used in these 

experimental areas will be aimed at addressing climate vulnerabilities identified using the 

Adaptation Workbook developed by the Northern Institute of Applied Climate Science.  

The University of Vermont is establishing long-term monitoring plots during the summer 

of 2023 to be able to assess the efficacy of the treatments over time. 

 

 The experimental areas will include 180 acres of Stand 1 (~25% of the stand) and 

120 acres of Stand 2 (~38% of the stand).  The management that occurs within the 

remainder of these stands will be informed by the results of the experimental treatments 

and also follow the recommendations outlined in this section. 
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Stand 1 – H2/3A - 739 Acres 
 

 

ACREAGE 739 AC 

Basal Area 129.1 sq.ft./Ac 

Species Composition by B.A. RO-36%, AB-31%, RM-14%, AS-7%, HM-4%, 

Other-8% 

Trees Per Acre 284.7 

Mean Stand Diameter 9.1” 

Adv. Regeneration 

Stems/Acre 

AB-360, AS-6, HM-43, OH-29, PB-3, RM-51, RO-4, 

RP-3, RS-1, SM-7, WP-13, WA-1, YB-5 

Total Sawlog Volume/Acre 6.251 MBF/Acre 

Total Pulpwood Volume/Ac 58 Tons/Acre 

Snags/Ac 6-11.9” 18.6 

Snags/Ac 12-17.9” .8 

Snags/Ac 18”+ .1 

Downed wood/Ac 10-18” 8.9 

Downed wood/Ac 18”+ .5 

 

 Stand 1 is by far the largest forest type on the Green Hills Wildlife Management 

Area.   It is generally fully to over stocked with a mixture of pole to sawtimber sized red 

oak and northern hardwoods (beech, birch, maple), along with scattered white pine, aspen 

and hemlock.    Past harvesting has (by and large) not been based on silviculture and has 

been focused on removing the more valuable stems, primarily red oak and white pine 

sawtimber.   Because of the spotty, partial nature of this past harvesting, shade tolerant 

beech regeneration has become widely established throughout much of the stand.   Beech’s 

propensity for root suckering when cut, along with its ability to thrive in the shade of the 

understory make it difficult to get rid of once established. 

 

 Future management of stand 1 should focus heavily on promoting the development 

of the existing red oak component, along with the establishment of desirable regeneration, 

adding another age class to the two distinct classes that currently make up this stand.   The 

existing oak in the stand varies from poor to good quality, largely based on soil fertility 

and available moisture.   Additionally, the severe defoliation associated with the 

Gypsy/Spongy Moth infestation of the last two years (2021 & 2022) has adversely 

impacted the overall health of the oak, in some cases appearing to have already cause 

significant epicormic sprouting and potential mortality.   The stand has, and  should 

continue to be assessed closely in the summer of 2023 to see how the trees are responding 

to the repeated defoliation.  At the time of this Plan development (June 2023), following a 

regional site visit by William Davidson, Forest Health Specialist, NH Div. of Forests and 

Lands, a follow-up damage assessment project is planned by Forest Health with a new 

drone they are acquiring with IR capability.  Results of this study should be available by 

late summer 2023. 
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Oaks are the most important mast producing species in this area of the country.  

Healthy beech can produce crops of nuts periodically, but the beech bark disease has 

affected the overall health of the trees and there does not seem to be regular nut crops like 

has historically occurred.  Additionally, oak is the most consistently valuable of the native 

hardwood species in this region, so growing oaks for acorns dovetails nicely into the 

economics of timber production. 

 

 Oaks will begin bearing acorns at 30+ years of age, but peak production does not 

occur until they reach 18-24” in diameter, often at 100+ years old.  For maximum acorn 

production, the rotation age of oaks should be extended beyond what is normal for timber 

production, and could be well in excess of 100 years.  In general, the larger and healthier 

the trees, the greater the acorn production.  As with all trees, health is generally in direct 

correlation to the size of the crown (photosynthetic area) and trees with ample room to 

spread out their crown instead of competing with neighboring trees for space tend to be 

healthier.   

 

 The oaks in stand 1 are just approaching their peak acorn production years.  Overall 

health is poor to good, and there are individuals throughout the stand that exhibit signs of 

decay or stress.  Management in this stand should focus on oak production, looking to 

provide a steady supply of hard mast and grow valuable sawtimber. 

 

 The recommended harvesting throughout stand 1 would be a combination of 

improvement thinning and group selection harvesting.  The thinning would be designed to 

improve the overall timber growth in the stand, giving the better- quality trees room for 

crown expansion/increased growth by reducing the basal area  from its current level of 

around 129 sq.ft./ac down to between 85-90 sq.ft./ac.  The thinning should focus on 

removing the poorer quality oak, as well as the less desirable species such as beech. 

 

 Scattered throughout the stand is a white pine component of various density and 

quality.  Where pockets of better-quality pine exist, it is recommended to attempt to 

develop pine regeneration within the stand.  By removing much of the non-pine growth 

from the mid-canopy and understory, as well as thinning the overstory to allow for 

additional light to reach the forest floor, the germination of pine seedlings could be 

encouraged.   White pine is a valuable timber species that tends to do well when mixed 

with oak.  If this regeneration were able to be established, its growth should be monitored, 

and, as needed, additional light shed on it through subsequent thinnings.  If the hardwood 

sapling growth were vigorous enough to stunt the growth of the young pines, then a round 

of pre-commercial hardwood control (Timber Stand Improvement) might be necessary.  

Adding the diversity of young pine growth to this maturing hardwood stand would only 

serve to benefit the habitat the area provides and help to ensure that the next forest to 

occupy the site is healthy and productive. 

 

 There are significant areas throughout the stand that are of generally poor quality 

or stocked with less desirable species.  Within these areas, rather than the thinning harvest 

recommended in the areas dominated by better quality oak, the group selection method of 

harvesting would remove groups or of trees, seeking to regenerate rather than working with 
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the trees that currently occupy the site.  These group openings, or clearcuts, should be fairly 

small, generally between ½ and 3 acres in size, although if larger areas of poor-quality 

growth were identified, group sizes upwards of 5 acres could be implemented.  

Furthermore, if good quality early successional seed/coppice sources were present, 

openings of 5 acres would allow these shade-intolerant species a competitive advantage 

over the omni-present beech.   Wherever possible, regardless of size, these openings should 

be located adjacent  to a decent quality or desirable seed source (oak, pine, aspen, maple, 

birch).   Having aspen within the openings will help to promote root suckering and develop 

aspen regeneration. 

 

 By creating these group openings within the stand, a new age class will become 

established.   This new age class will initially consist primarily of early successional growth 

(grasses, forbs and brambles) mixed with shade intolerant and moderately shade tolerant 

tree species.    The abundance of light in these group openings will hopefully allow for the 

more desirable species such as oak, birch, maple, aspen and pine to compete with the fast-

growing beech sprouts that will invariably occupy the site. 

 

 The harvesting, if possible, should be timed for the summer months on dry ground 

in order to maximize forest floor disturbance, exposing mineral soils and preparing the 

seedbed for germination.  This is especially important for light seeded species such as the 

birches, aspen and pine.  An abundant pine seed year appears to be occurring in the fall of 

2023.  However, the past two years of defoliation has likely removed any chance of an oak 

seed year coinciding with the pine seed drop. 

 

 There is a significant amount of advanced regeneration throughout much of the 

stand.  Beech is far and away the most common species, while red maple, hemlock, other 

hardwoods (striped maple, hop hornbeam, grey birch, pin cherry), and sugar maple are also 

common, often depending on site fertility and available moisture. 

 

 Any harvesting conducted will result in beech regeneration.  This is an inevitability 

brought on by past harvesting and current stand conditions.    Partial harvests (thinnings), 

while promoting growth in the residual overstory, are also very efficient at promoting 

beech in the understory, as this is species is prolific at root suckering when cut and is very 

shade-tolerant, capable of growing under all but the most-dense canopies.   Where 

regeneration is desired, larger group openings should allow for the less shade tolerant 

species to compete with the beech sprouts.   

 

Climate Vulnerabilities 

 

• Pests and pathogens; beech bark disease, spongy moth, beech leaf disease. 

• Lack of diversity, particularly in the advanced regeneration 

• Lack of structure (primarily a two-aged stand with lack of biological legacies such 

as large (>20”) snags and coarse woody debris) 

• Drought prone, dry, south facing slopes with well/extremely well drained soils 
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Adaptive Silviculture Experimental Harvest in Stand 1. 

 

Desired Future Conditions: 

• Healthy forest with structural and species diversity; multiple age classes; downed 

and decaying wood; and late successional characteristics developing throughout, 

including the presence of 6-7 large (>20”) snags/downed wood per acre 

• Diverse regeneration with species adapted to future climate with reduced 

dominance of beech and a higher presence of red oak, white pine, and other 

adaptation species (to be decided) 

• Patches of early successional habitat for wildlife  

• Reduced preponderance of diseased beech 

 

 

As part of the experimental harvest for Adaptive Silviculture, there are twelve, 15-

acre treatment units identified within stand 1 (Treatment Units #1-12, see the map on page 

20).   Treatment Units 1, 6, 8 & 11 will be focused on regeneration of desirable species and 

within each 15-acre unit, two patch clearcuts will be located, one 3-acres in size and one 

5-acres.  Within these clearcuts, there will be reserves, consisting of existing snag and 

cavity trees and the retention of 10-15 overstory trees as within-patch legacy trees and to 

act as a desirable seed source.  There may also be a certain amount of fell/pull over and 

leave to increase the presence of large, coarse woody debris.  

 

 Following the harvest, there will be a certain amount of experimental planting of 

species adapted to expected future conditions.   Species being considered for planting on 

the site within these patch cuts include; bigtooth aspen, pitch pine, red maple, hop 

hornbeam, adelgid resistant Eastern Hemlock (if eventually available), black birch, scarlet 

oak, chestnut oak, white oak, black oak, musclewood, bitternut hickory, and shagbark 

hickory.  Planting density would be around 400 seedlings/acre.   Browse protection will be 

applied to half the seedlings to quantify the effects of browse pressure on this site. 

 

 The possibility and practicality of creating slash walls/barriers within portions of 

the patch cuts, particularly in those areas where planting occurs, in an effort to curb browse 

pressure is being considered.  These slash walls would encircle up to half of some of the 

patch cuts (up to 2.5 acres of protected area).   Following the harvesting, the non-

merchantable slash and debris are piled into windrows in excess of 10’ tall and 20’ wide, 

creating barriers that deer and moose will be reluctant to cross. 

 

 In Treatment Units 2, 5, 7 & 10, crop tree release thinning will occur, with a target 

residual basal area of around 85-90 sq.ft./acre.   Apply crop-tree release to 50 crop trees 

per acre by releasing at least 2 sides of the crown.  Fewer than 50 crop trees per acre can 

be released where stocking is already lower.   Crop trees will largely be better-quality oak 

that have survived the spongy moth infestation, although other species can be selected 

where suitable oaks are not present. 
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 Understory/midstory removal treatment will be conducted in half of each Treatment 

Unit to encourage the development of oak and white pine advanced regeneration.   A certain 

number of large, low value trees will be felled/tipped over and left to promote large 

diameter downed woody debris. 

 

 The potential for underplanting oak, white pine, and other future-adapted species 

at low densities in areas receiving midstory/understory removal is being considered. 

 

 Included in the crop tree release thinning within Units 2, 5, 7 & 10 is an 

experimental effort to control beech sprouting by pre-treating sections of the unit with an 

“frill and squirt” herbicide application, conducted by UNH Extension Forestry staff using 

funding from the Natural Resource Conservation Service.   The details of this project can 

be found in the Appendix of this plan, but an overview of the methodology consists of 

selecting the largest beech within the stand, hacking frills in the bark and applying 

herbicide.  This herbicide is quicky taken into the root system and transported to  the 

neighboring stems through grafted roots.  This treatment, ahead of the harvesting, should 

decrease the amount of beech root and stump sprouting following the cutting.  The 

following sketch map shows the potential location of these Frill and Squirt Applications 

within the management units. 
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 Within the riparian buffers between the Treatment Units, an opportunistic approach 

will be taken to enhance old forest characteristics through the release of crop trees (oak, 

white pine, hemlock, and sugar maple.   Additionally, the targeted release of existing 

hemlock and spruce advanced regeneration will be conducted through very small group 

openings.   All felled trees within the riparian buffers will be retained on site with woody 

debris potentially added to the stream channels if deemed appropriate/acceptable by subject 

matter experts, particularly John Magee at NH F&G. 

 

 Treatment Units 3, 4, 9 & 12 will remain uncut as a control. 
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Stand 2 – M2/3A – 309 Acres 
 

 

Stand 2 

 

ACREAGE 309 AC 

Basal Area 151.0 sq.ft./ac 

Species Composition by B.A. HM-49%, AB-12%, RM-12%, RO-9%, WP-6%, 

Other-12% 

Trees Per Acre 296.7 

Mean Stand Diameter 9.7” 

Adv. Regeneration 

Stems/Acre 

AB-111, AS-1, BF-9, HM-130, OH-16, PB-6, RM-31, 

RO-5, RS-24, SM-3, WP-17, WA-5, YB-8 

Total Sawlog Volume/Acre 9.335 MBF/Acre 

Total Pulpwood Volume/Ac 51 Tons/Acre 

Snags/Ac 6-11.9” 10.3 

Snags/Ac 12-17.9” 2.3 

Snags/Ac 18”+ ---- 

Downed wood/Ac 10-18” 6.9 

Downed wood/Ac 18”+ .2 

 

 

 Stand 2 is the second largest forest type within the Green Hill Wildlife Management 

Area and consists of a mixture of pole to sawtimber sized hemlock, northern hardwoods 

and red oak with scattered white pine, spruce and aspen.  Quality is generally better in the 

more easterly sections of the stand, primarily due to more available moisture and higher 

soil fertility.  Past harvesting has been fairly light in nature and has focused on removing 

the more valuable oak, pine, and spruce stems.   The resulting regeneration is thick in some 

areas, consisting of a mixture of beech, hemlock and other hardwoods.   Where hemlock 

occurs in the understory, it is generally in patches and small groups. 

 

 Hemlock is an incredibly important species for the wildlife habitat it provides.  

Thick hemlock canopies block harsh winter winds, trap some of the daytime’s heat to offset 

radiational cooling and keep snow depths down.   A multitude of species utilize hemlock 

stands during the winter months, particularly deer.  Stands with multiple canopy levels are 

more beneficial for winter cover than single canopied stands.  For this reason, striving to 

increase age class diversity through timber harvesting is recommended.  There is scattered 

evidence throughout this stand of use by deer as a wintering area.   

 

   There are three objectives when managing hemlock stands for winter deeryards; 1)  

maintain shelter conditions within the majority of the deeryard,  2)  perpetuate the timber 

type (in this case hemlock/hardwood) by encouraging regeneration within the yard and in 

adjacent stands, and 3)  where possible, manage adjacent hardwood stands for browse 

production. 
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 Perpetuating the softwood cover in stand 2 should be relatively easy to accomplish 

because of the abundance of advanced hemlock in some areas.  Where these advanced 

softwood saplings exist, additional light should be shed on them by carefully removing 

some of the overtopping trees.  Where no regeneration is present, it should be established 

through a conservative group selection.  Very small group holes (50-100' in diameter) 

should be opened in the canopy of the stand.  These small holes in the canopy will shed 

light on the developing understory as well as provide adequate room for the establishment 

of new age classes of softwood.  Trees targeted for removal would include the 

scattered hardwood throughout the stand, poorly formed trees, and some of the large 

sawtimber sized hemlock.  These small group openings should be at least 125-150' apart 

in order to maintain the dense softwood canopy.  This method of un-even aged silviculture 

is recommended for deeryard management.  In general, the average basal area of the stand 

should not drop below 95-100 sq.ft./acre in order to maintain adequate softwood canopy 

cover.  Re-entry to the stand should occur every 15-20 years in order to develop new age 

classes, shed additional sunlight on the developing regeneration and help to promote a 

diverse, un-even aged stand with diversity of tree species, ages and heights. 

 

 

 In between the small group openings, a very light thinning would seek to promote 

growth in the better-quality stems.  This thinning would remove those trees in direct 

competition with the good quality pole sized stems, allowing for increased growth.  Oak in 

particular should be encouraged wherever possible for not only it’s timber value, but its 

potential for hard mast production. 

 

 The creation of browse in adjacent stands is covered in the management 

recommendations for stands 1 & 3 and would be accomplished through larger group 

selection harvesting to produce areas of regeneration/early successional habitat.  These 

group openings will produce the type of browse deer prefer as a food source in the winter 

months. 

 

 Within much of stand 2, despite being present, beech plays a less significant part in 

the makeup of the advanced regeneration.   Hemlock and in some areas red maple and 

yellow birch are much more common than in the other, hardwood dominated stands on the 

property.   The same inevitability of beech regeneration exists as in stand 1, but at a lower 

level.   Extreme care should be taken during the layout and harvesting to avoid damage to 

the existing hemlock regeneration.  This slow growing species needs every advantage it 

can get to compete with the faster growing hardwoods.   Where already established, it 

should be promoted whenever possible. 
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Climate Vulnerabilities 

• Potential loss of hemlock due to future hemlock wooly adelgid infestation 

• Other pests and pathogens (beech bark disease, spongy moth, beech leaf disease) 

• Lack of diversity in both species composition and age classes, although the 

advanced regeneration within this stand is slightly better. 

• Droughty soils in some areas of the stand. 

• Lack of biological legacies (large (>20”) snags and downed wood 

 

 

 Adaptive Silviculture Experimental Harvest in Stand 2. 

 

Desired Future Conditions: 

• Intact winter cover for wildlife 

• Healthy forest with structural and species diversity; multiple age classes; downed 

and decaying wood; and late successional characteristics developing throughout, 

including the presence of 6-7 large (>20”) snags/downed wood/acre 

• Diverse regeneration with species adapted to future climate, with retention of 

softwood species/cover.  

• Persistence of regenerating hemlock (or replacement species) in key areas within 

the stand where shading and cover are important for wildlife 

 

 As part of the experimental harvest for Adaptive Silviculture, there are 8, 15-acre 

treatment units identified within stand 2 (Treatment Units #13-20, see the map on page 20).   

Treatment will occur in Units #13,  18, 19 & 20, and Units # 14-17 will act as a control. 

 

 Harvesting within the Treatment Units will consist of: 

 

• Creation of single-tree (50’ diameter/ 0.05ac) and small group selection (100’ 

diameter/ 0.2 ac) openings in 10-20% of the stand, targeting existing pockets of 

hemlock and red spruce regeneration (where present) for release 

• Improvement thinning in between the regeneration openings to accelerate growth 

of hemlock, spruce, white pine, and red oak canopy trees 

• Retention of a certain number of canopy trees per acre as legacy trees. 

• Target residual stand basal area of 95-110 sq.ft./ac and softwood crown closure 

between 65-75%.. 

• Fell and leave a certain number of large, low value trees per acre to create downed 

dead wood. 

•  Plant red spruce and hemlock (preferably HWA-resistant hemlock) seedlings from 

local and more southerly genotypes in group openings and thinned areas in the 

spring following the harvest.  Seedlings would be planted at a rate of approximately 

400/acre (roughly 10’ spacing) 

• Apply browse protection to half of the seedlings planted. 
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Stand 3 – H2A – 85 Acres 

 
Stand 3 

 

ACREAGE 85 AC 

Basal Area 118.9 sq.ft./ac 

Species Composition by B.A. AB-57%, RM-20%, HM-11%, PB-6%, Other-8% 

Trees Per Acre 261.2 

Mean Stand Diameter 9.1” 

Adv. Regeneration 

Stems/Acre 

AB-213, AS-29, HM-15, OH-4, PB-5, RM-8 

Total Sawlog Volume/Acre 2.100 MBF/Acre 

Total Pulpwood Volume/Ac 58 Tons/Acre 

Snags/Ac 6-11.9” 16.8 

Snags/Ac 12-17.9” .8 

Snags/Ac 18”+ ---- 

Downed wood/Ac 10-18” 4.4 

Downed wood/Ac 18”+ 1.6 

 

 

 Stand 3 on the Green Hills WMA is dominated by small pole to small sawtimber 

sized northern hardwoods without a significant presence of oak in the species mix.  The 

lack of oak is what differentiates this stand from the other significant areas dominated by 

hardwood growth.    The overall size of the timber is slightly smaller as well.  Included in 

the stand are several areas that were heavily cut over some 50 years ago, resulting in 

patches of small pole sized timber growth, heavy to paper birch, aspen and beech. 

 

 Management opportunities in this stand are fairly limited due to the overall poor 

quality and heavy presence of beech.  Across the whole, there is not enough good quality, 

desirable stems to warrant thinning.  Additionally, thinning would only serve to promote 

additional beech regeneration. 

 

 Instead, management should seek to regenerate portions of the stand using the 

group selection method of harvesting.  Larger group openings, 2-5 acres in size and fairly 

widely spaced, would seek to regenerate approximately 20% of the stand (for a total of 

around 17 acres).   Over time, creating series of these openings on a 20-year rotation, would 

create a multiple aged hardwood stand that hopefully has a lower prevalence of beech than 

currently exists. 

 

 Conducting the harvesting during the summer months on bare ground would 

produce more soil disturbance and better ground scarification, preparing the seedbed for 

the germination of light seeded species such as the birches, aspen, maple and pine.   

Retaining good quality seed sources around the outer edges of these openings should help 

to promote regeneration of desirable species. 
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 Where possible, locating these group openings adjacent to or near stand 2, and the 

hemlock/winter deer habitat it provides, will produce close access to browse during the 

winter months. 

 

 Within stand 3, the advanced regeneration is very heavy to beech with relatively 

little presence of other species in all but those areas that have seen the heaviest cutting in 

the past.   As previously discussed, creating larger sized (2+ ac) openings will hopefully 

give other, less shade tolerant species a chance to compete against the beech regeneration 

that will most certainly be present. 

 

Climate Vulnerabilities 

 

 

• Pests and pathogens; beech bark disease, spongy moth, beech leaf disease. 

• Lack of diversity, even more pronounced than in stand 1, both in the overstory and 

understory 

• Lack of structure (primarily a two-aged stand with lack of biological legacies such 

as large (>20”) snags and coarse woody debris) 

• Drought prone, dry, south facing slopes with well/extremely well drained soils 
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Stand 4 – H1/2A – 45 Acres  

 
Stand 4 

 

ACREAGE 45 AC 

Basal Area 18.4 sq.ft./ac 

Species Composition By B.A. PB-36%, AB-18%, AS-18%, RM-18%, Other-10%* 

Trees Per Acre 60.1 

Mean Stand Diameter 7.4” 

Adv. Regeneration 

Stems/Acre 

AB-559, AS-27, HM-6, OH-53, PB-125, PP-30 

(localized), RM-145, RO-39, RP-22, WP-35 

Total Sawlog Volume/Acre 0.142 MBF/Acre 

Total Pulpwood Volume/Ac 9 Tons/Acre 

Snags/Ac 6-11.9” 13.3 

Snags/Ac 12-17.9” ---- 

Snags/Ac 18”+ ---- 

Downed wood/Ac 10-18” 3.6 

Downed wood/Ac 18”+ ---- 

 

*This species composition is misleading, as the vast majority of the stand is made 

up of sapling sized stems, below the threshold for measuring in this part of the inventory.  

The advanced regeneration tally, measuring stems from 1”-6” diameter, is more 

representative of the stand. 

 

 Stand 4 is the smallest of the forest types on the Green Hills WMA and is 

overstocked with sapling to very small pole sized northern hardwoods and aspen along 

with scattered oak and pine.    It is largely the result of patch clearcuts done some 20-40 

years ago.  In some cases, this cutting was done as clearing for the large pit area, but was 

never excavated and allowed to grow back to woods.   In other cases, it was done because 

(I assume based on field evidence and what I know of how the Kennett Company managed 

their woodlands) there was a large area of high value timber growth that was targeted for 

removal. 

 

 There is currently no opportunity for commercial management, as the stand is still 

some 30-40 years away from being ready for a commercial thinning.  The only active 

management potential is the prospect of conducting some amount of pre-commercial 

Timber Stand Improvement.  This practice would seek to manually release “crop trees” 

from competition, allowing them room to out compete the neighboring stems.   While this 

type of project is fairly costly (generally around $400/ac) it does have substantial impact 

on the future stocking of a stand, manipulating the eventual makeup and skewing it towards 

desirable species such as oak, maple and birch, instead of the thickets of beech that would 

otherwise persist. 
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Climate Vulnerabilities 

 

• Lack of diversity in age structure, consisting of a single age class, making it 

particularly susceptible to extreme weather events, insect infestation and forest 

diseases. 

• Lack of biological legacies such as large (>20”) snags and coarse woody debris) 

which will be difficult to remedy such a young stand 
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Stand 5 – H/M2/3A – 78 Acres 
 

 

ACREAGE 78 AC 

Basal Area 121.5 sq.ft./ac 

Species Composition by B.A. RO-56%, WP-13%, PP-13%, RP-9%, Other-9% 

Trees Per Acre 263.2 

Mean Stand Diameter 9.1” 

Adv. Regeneration Stems/Ac AB-87, OH-16, PB-3, PP-2, RM-154, RO-35, RP-32, 

WP-113 

Total Sawlog Volume/Acre 4.733 MBF/Acre 

Total Pulpwood Volume/Ac 44 Tons/Acre 

Snags/Ac 6-11.9” 25.4 

Snags/Ac 12-17.9” 2.5 

Snags/Ac 18”+ ---- 

Downed wood/Ac 10-18” 6.1 

Downed wood/Ac 18”+ .8 

 

 Stand 5 exhibits characteristics of a variant of the Appalachian-oak-pine forests 

which occur much more common to the south of this area.  Additionally, characteristics of 

a pitch pine/red pine rocky ridge community are present.   Stocking is dominated by pole 

to small sawtimber sized red oak, white pine, pitch pine and red pine.  These species occur 

on this dry, rocky ridge with very little soil, moisture or nutrients.  The understory has a 

fair bit of grass and there are many areas with a more open understory that most of the rest 

of the WMA.  This is a fairly unique forest community, and final management 

recommendations will likely be developed through consultation with several natural 

resource professionals. 

 

 The area recognized as stand 5 is not uniform and some areas were included because 

I believe they have some of the characteristics and, through management, could be 

improved to more closely recognize this unique forest type. 

 

 The University of New Hampshire has a publication on this somewhat unique forest 

type that can be found at https://extension.unh.edu/resource/appalachian-oak-pine-

forests. 

 

 While I do not feel qualified to make specific management recommendations, I do 

feel comfortable making the following general observations; 

 

• The oak and hard pines should be maintained in the stand.  

   

• Pitch pine and red pine regeneration should be encouraged where possible.  
 

https://extension.unh.edu/resource/appalachian-oak-pine-forests
https://extension.unh.edu/resource/appalachian-oak-pine-forests
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•  Some combination of mechanical and fire treatment may prove advisable to 

remove some of the white pine.   
 

• The potential impact of southern pine beetle should be considered when 

formulating management recommendations. 

 

 

Climate Vulnerabilities 

 

 

• Pests and pathogens; beech bark disease, spongy moth, beech leaf disease and 

southern pine beetle. 

• Lack of diversity, particularly in the advanced regeneration 

• Lack of structure (primarily a two-aged stand with lack of biological legacies such 

as large (>20”) snags and coarse woody debris) 

• Drought prone, dry, south facing slopes with well/extremely well drained soils 
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TOTAL TIMBER LIQUIDATION VOLUMES AND VALUES  

 

 

Product/ 

Species 

Estimated  

Volume 

Stumpage 

 Value/Unit 

Total 

Value 

    

Sawlogs    

White Pine 653 MBF $200/MBF $130,600 

Hemlock 2,033 MBF $45/MBF $91,485 

Red Pine 237 MBF $30/MBF $7,110 

Spruce 101 MBF $125/MBF $12,625 

Pitch Pine 50 MBF $20/MBF $1,000 

Red Oak 1,655 MBF $350/MBF $579,250 

Sugar Maple 35 MBF $300/MBF $10,500 

Red Maple 66 MBF $140/MBF $9,240 

White Ash 32 MBF $140/MBF $4,480 

White Birch 18 MBF $100/MBF $1,800 

Total 4,880 MBF  $848,090 

    

Pallet/Tie/Mat 

Logs 

   

Hardwood Pallet 1,790 MBF $40/MBF $71,600 

Pine Pallet 31 MBF $20/MBF $620 

MAT Logs 1,363 MBF $175/MBF $238,525 

Total  3,184 MBF  $310,745 

    

Pulpwood    

Hardwood 57,597 Tons $5.00/Ton $287,985 

Softwood 9,689 Tons $.50/Ton $4,844 

Total 67,286 Tons  $292,829 

    

 Total Timber Value $1,451,664 

 

 
• MBF is the abbreviation for Thousand Board Feet, the standard unit of measurement for sawlogs 

 

• Tons can be converted to Cords at the following rates: 

   Hardwood: 2.55tons/cord 

   Softwood: 2.2/tons/cord 

 

• At the time of this report, the pulp markets are extremely soft and unpredictable. 
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WILDLIFE 

 

 From observed sign, a wide variety of wildlife is currently using the woodland and open 

field habitats on the GHWMA.  Sign of deer, bear, moose, pileated woodpecker, partridge, 

songbirds, ravens, raccoons, hawks, squirrels, porcupine, bobcat, fox and coyote was encountered 

during the field work for this plan.  The protection and enhancement of the wildlife habitat on the 

property is first in the list of Purposes and Objectives in the Conservation Easement held by the 

New Hampshire Fish and Game Department. 

 

 Periodic cutting maximizes forest succession to the benefit of many forms of wildlife.  A 

dynamic mix of all age classes is considered advantageous for many species for both food and 

cover.  Mast species, especially oak, should be favored and left to grow freely.  Larger crowns 

provide increased nut production and are more valuable for wildlife, especially deer, bear, and 

squirrels.  A main objective would be to retain at least 6 to 12 good mast trees per acre.  This 

woodlot has substantial numbers of  large oak in many areas, particularly stand 1.  See the detailed 

description of and recommendations for stand 1 for more information on the red oak component. 

 

On this woodlot, there are several habitat types ranging from stands of relatively uniform 

hardwoods, to dense hemlock, to open early successional areas associated with the old sand pit 

and power line right of way, to wetlands (both open and forested).  This mix of habitat types should 

be enhanced where possible and significant/important types protected or enhanced.  The 

development of early successional hardwoods is recommended during any timber harvest as both 

a food source and well utilized habitat type by many native species of wildlife, particularly song 

birds.   

 

 The dense softwood cover associated with portions of stand 2  shows evidence of providing 

winter cover for white tailed deer and song birds and management of these areas should take this 

into account by seeking to maintain or enhance the softwood component.  See the management 

recommendation for stand 2 for more details. 

  

 Trees containing cavities should be left for cavity dwelling birds and animals.  Any 

standing rotten trees should be left as habitat for insects upon which woodpeckers and bear feed.  

Larger, poor quality, oversized (non-marketable) trees are usually decreasing in vigor which makes 

them good candidates for future "critter condos".  One of TNC’s goals for this property is to 

eventually have/maintain 4-7 standing dead trees greater than 20” diameter per acre.    Many 

trees on the property show signs of having been excavated by pileated woodpeckers.  The serious 

defoliation by spongy moth during the summers of 2021 and 2022, along with the added stress of 

the periods of drought that coincided with the outbreaks has caused some mortality throughout the 

property.   In some areas, this mortality is significant, including some large, sawtimber sized oaks 

and hemlocks.   This will, in some areas, dramatically increase the number of standing dead trees 

compared to what was represented by the inventory data collected last fall, when the mortality was 

not as evident. 
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 With property wide focus on promoting habitat for SWAP species, both within TNC’s 

management goals and objectives as a stated purpose in the two Conservation Easements held by 

Fish & Game, it seems prudent to address how the specific management recommendations and 

plans for the Adaptive Silviculture for Climate Change harvest should positively impact SWAP 

species on the property.  

 

 The creation of early successional habitat within stand 1, largely within the 3 & 5 acres 

patch cut units will benefit a great number of bird and mammal species.   Large mammals such as 

bear and moose will utilize these areas for food (browse and berries) as they progress through early 

succession.   Ruffed Grouse will use these areas of thick regeneration for brooding, and nesting, 

and the potential drop/leave of scattered large trees will increase the number of potential drumming 

logs.  For Grouse, it is important to have a mosaic of habitat types, and the irregular nature of the 

patch cuts planned will help provide this.  Other SWAP bird species that will benefit from the 

regenerating patch cuts on the GHWMA include American Woodcock, Black-billed Cuckoo, 

Eastern Towhee, Eastern Whip-poor-will, Field sparrow, and Prairie Warbler.    

 

The large areas of old sandpit on the property, while not affected by the current 

management recommendations, provided excellent open/shrub habitat for many of the same 

species that would benefit from the regenerating patch cuts, but especially the Eastern Whip-poor-

will, Field sparrow and Prairie Warbler. 

 

 The conservative thinning recommendations for stand 2 will seek to create a complex stand 

with multiple age classes, patchy mature forest characteristics, and fairly-dense softwood canopy 

closure.  This forest type should benefit the following SWAP species; Canada Warbler, Chimney 

Swift, Purple Finch, Ruffed Grouse, Big Brown Bat and Silver-Haired Bat. 

 

 The large areas of the property set aside from active management will be allowed to 

progress towards mature forest conditions.  Many of these areas have softwood cover, and are 

adjacent to riparian areas.  The areas are currently, and will continue to benefit the following 

SWAP species; Northern Goshawk, Scarlet Tanager, Veery, Wood Thrush, Eastern Red Bat, 

Hoary Bat, Tricolored Bat, Northern Long Eared Bat, and Eastern Small Footed Bat. 

 

 The wetland/riparian areas on the GHWMA, ranging from forested wetland to shrub 

swamps to open/grassy wetlands, to streams/brooks running through dense forest, offer habitat to 

a multitude of SWAP species, including; Blue-Spotted/Jefferson Salamander, Eastern 

Ribbonsnake, Northern Leopard Frog, Smooth Greensnake, Wood Turtle, American Woodcock, 

Little Brown Bat and Eastern Brook Trout.   In general, large buffers have been placed around the 

riparian areas in order to protect their integrity.   Very conservative drop and leave harvesting may 

opportunistically occur within some of the riparian buffers to encourage advanced softwood 

regeneration.   If appropriate, and under the directives of those experienced in such a project, the 

addition of woody debris to some of the more significant stream/brook channels may be conducted, 

seeking to improve habitat and water quality for Eastern Brook Trout. 
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WETLANDS AND WATER RESOURCES 

 

The wetland and water resources on this property are very localized and consist of Mason 

Brook,  several smaller streams,  many seasonal drainages, several wetland areas (both open and 

forested) some of which show signs of historic or current beaver activity.  Included in the 

Conservation Easement’s stated Purposes and Goals is the protection of the wetlands, wetland 

habitat and hydric systems on the GHWMA.   The planning of any potential management activity 

will have to take these into careful consideration. 

 

 For purposes of the planned Adaptive Silviculture Experimental Harvest, the Treatment 

Units were laid out with 100’ buffers along water courses and wetlands.   These buffers were 

mapped using (GIS) USGS Maps.   The actual course of the streams should be used when 

establishing these buffers on the ground.   Additionally, the upper limits of the water courses should 

be field checked, to determine where the buffer is no longer needed. 

 

 Within the riparian buffers, a primary goal is to manage for “old forest” conditions.  While 

this can ultimately be created by doing nothing over long periods of time, there are certain 

management activities that could help to speed the process along.   Very carefully, within these 

buffers and in conjunction with the recommended harvesting set to occur as part of the Adaptive 

Silviculture program, very small openings could be created with the intent of creating or releasing 

shade tolerant regeneration.   The trees cut within the buffers would be felled and left, adding a 

great deal of downed woody debris to the areas.   John Magee and NH Fish and Game should be 

consulted to see if the addition of woody debris to the stream channel is needed/appropriate and if 

so, the specifications for the project and if it could be rolled into the Adaptive Silviculture Program. 

 

Before crossing any watercourse, either seasonal and perennial, with logging equipment, 

or constructing a permanent crossing during woods road construction, it is necessary to file a 

Statutory Permit-By-Notification (SPN) - Forestry with the State of New Hampshire's 

Department of Environmental Services Wetlands Bureau.  Crossings must be constructed, in 

accordance with the standards set forth by the State of New Hampshire's Best Management 

Practices for Erosion Control on Timber Harvesting Operations.  Using the appropriate method 

to cross a stream will prevent the addition of sediment through soil erosion, which is highly 

problematic as the levels of particular matter increase. 
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AESTHETICS 

 

 The aesthetics and scenic beauty associated with the property, while not a primary focus 

of the landowner or the Conservation Easement holder, should not be ignored with planning and 

implementing management activities. Timber harvesting can be one of the most impactful 

(aesthetically) things to happen on a property.  Careful layout and marking on the part of the 

forester, along with the use of a conscientious logging contractor help to minimize the impacts, 

but will never fully remove them.   

 

 

RECREATION 

 

One of the four stated purposes of the Conservation Easement is “To provide the public, 

in accordance with applicable laws and regulation, pedestrian access, in perpetuity, on and 

across the Property for low-impact non-commercial recreational activities including, but not 

limited to, hunting, fishing, hiking, trapping (in accordance to RSA 210:11), cross country 

skiing and nature observation.”  The management activities proposed in this plan would not have 

a negative impact on these activities, and may improve the hunting and nature observation as the 

woodlands increase in diversity and support a greater variety of wildlife species. 

 

There are several sanctioned recreational trails on the property, including a main 

snowmobile corridor that is very important to the local and regional trail system.  TNC has installed 

several gates on the property to help curb unwanted vehicular access, but this problem persists.   It 

is impossible to eliminate ATV use, particularly on a remote property such as this with many 

access points. 

 

The installation of a gate where the main access road enters the property from the Burke 

Quarry would keep vehicular (trucks) from entering the property, and this is the last major point 

where large vehicles can enter.    

 

During the field work for this plan, the ATV use was noted, but there were no areas where 

major problems existed (water quality or erosion issues). 

 

Other than the Snowmobile Corridor and Mason Brook Trail/Road (which connects to a 

greater network of trails in the Green Hills) there appears to be little recreational use of the property 

other than hunting.   The recreational trail/old woodsroad connecting the Mason Brook trail to the 

northwest corner of the old Kennet Company sandpit see’s infrequent use.  Based on observation, 

there does not appear to be any significant impact to the wildlife habitat or sensitive areas resulting 

from the recreational use of the property.   The snowmobile corridor does pass through and area 

that has the potential to be used by whitetail deer as winter cover, but the impact of the trail is hard 

to quantify.   There are currently no plans to expand the recreational trail network on the property. 
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CULTURAL FEATURES 

 

 Much of this property was at one time cleared for sheep pasture, but no significant 

agriculture appears to have been undertaken, based on the lack of widespread stonewalls, fallen 

wire fences, old field timber types and cellar holes. 

 

 

RARE AND ENDANGERED PLANT AND ANIMAL SPECIES 

 

 No rare or endangered plant or animal species were encountered during the field work for 

this plan.  This is certainly not to say that none exist.  The New Hampshire Natural Heritage 

Bureau’s databases were searched as part of the preparation of this plan and no records of 

Endangered or Threatened species were encountered.  A know occurrence of the rare Red Pine 

Rocky Ridge natural ridge extends from its core area on abutting TNC lands just over the western 

boundary.   An additional area having some characteristics of this Natural Community is found 

within the GHWMA.   This area is delineated as stand 5 and future management will be based on 

working towards enhancing these characteristics.     A copy of the NHB report can be found in the 

Appendix of this plan. 

 

  

  



5.  OTHER RECOMMENDATIONS 

______________________________________________________________________________ 

44 
 

 

INVASIVE SPECIES 

 

 There was no significant noted occurrence of invasive species during the field work for 

this plan.   That is certainly not to say that non exist.   Any time spent in the woods, everyone 

should be on the lookout for the common harmful invasives (barberry, bittersweet, glossy 

buckthorn, Japanese knotweed, multi-flora rose).  When noted, they should be immediately 

combatted.  The old pit area, with its open characteristic and a history of hauling material onto the 

property, is the most likely area to find invasive species. 

 

 

STABILIZING AND RESEEDING 

 

 When any harvest operation or road construction project is completed, all critical skid roads 

and landings should be stabilized.  Steep skid roads and truck roads should be water barred, out 

sloped, ditched and smoothed.  Truck roads, major skid roads and landings should be limed, 

fertilized, reseeded with conservation seed mix and mulched with hay where needed.  This will 

help stabilize the soil, provide feed for wildlife, help control woody plant growth and provide an 

aesthetically pleasing road or trail.  Conservation Mix, combined with white clover is the 

recommended seed mixture in most applications, but if concerned about introducing non-native 

grasses, using just winter rye to stabilize the site until native vegetation can become established on 

the site.. 

 

 

 

SAFETY 

 

 There were no significant safety concerns encountered during the field work for this plan.  

In the event of a timber harvest, signage should be placed in any place that recreational trails are 

located near or enter the harvest area. 

 

 

BEST MANAGEMENT PRACTICES 

 

 All woods road construction, use, maintenance, wetland and brook crossings should follow 

recommendations as made, (and required by law on brook crossings), in the "Best Management 

Practices for Erosion Control on Timber Harvesting Operations in New Hampshire", a resource 

manual by, DNCR, Division of Forests and Lands.  A copy of this publication can be requested 

through the above contact at the Department of Natural and Cultural Resources, P.O. Box 856, 

Concord, NH 03301 or call 271-2214. 

 

NOTES:  Before crossing a stream/wetland for the purpose of logging or road construction with 

the eventual intent of logging, a Statutory Permit-by-Notification (SPN) - Forestry (see 

Appendix) form must be filed with the N.H. Wetlands Bureau. 
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FOREST PROTECTION – FIRE HAZARD 

 

 The care, maintenance and further development of the access system would be the best tool 

for forest fire protection and prevention. 

 

  Practicing good forestry by maintaining species diversity, avoiding monoculture and 

promoting varied stages of forest succession should minimize mortality from common pathogens, 

and environmental stress. 

 

   

INSECTS AND DISEASES 

 

 Spongy Moth (formerly Gypsy Moth):  

 

There has been extensive defoliation during the last two (2021 & 2022) summers over 

much of this property.   Red oak is the preferred species that spongy moth feeds on, but with such 

high population levels, other impacted species included aspen, birch, hemlock and white pine.    

The defoliation has been so severe, coupled with the poor fertility of the site/low tree vigor, that 

defect and mortality are already presenting themselves.   At the time of the field work for this 

inventory, there were a significant number of oaks showing very little regrowth following the 

defoliation of early summer.   Others showed new growth, but epicormic sprouting.   The aspen 

was root suckering in response to the repeated defoliation.   The sapling sized pine and hemlock 

regeneration in the understory was hard hit in some areas and even sawtimber sized hemlock were 

nearly completely defoliated in some areas. 

 

 During the spring of 2023, during field reconnaissance, it is noted that there are many oaks 

scattered throughout the property with little to no sprouting/new growth having occurred.  These 

trees are likely dead or will be dead in the very near future.   There are many standing dead 

hemlocks, including sawtimber sized stems.   

 

 There are many areas where the aspen (particularly smaller pole sized stems) have sent out 

root suckers as a response to the stress of two years defoliation.  These sprouts have been heavily 

browsed by deer. 

 

 At the time of the writing of this Plan (June 2023), William Davidson, Forest Health 

Specialist, NHDFL, is hoping to use a new drone with IR camera to map spongy moth damage 

throughout the area of and around the GHWMA.  This will likely not take place until late-July at 

the earliest. 

 

 On the following page is a map showing the extent of the Spongy Moth defoliation in July 

2022. 
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Hemlock Wooly Adelgid: 

 

 While no evidence of active infestation was noted during the field work for this inventory, 

HWA is present within the County and potential impacts should be factored into management of 

the extensive areas of hemlock growth on the property.   Particularly in the western sections of 

stand 2, the hemlock is of marginal quality and an infestation could potentially cause mortality 

more rapidly that those trees in the eastern sections of the stand on more fertile soils.   It is not 

known, but assumed, that the stress put on these trees by spongy moth defoliation may make them 

more susceptible to rapid decline if an infestation of HWA were to occur soon. 

 

 Silviculturally, the only recommendations to manage HWA is to seek proper stocking 

levels to improve tree and stand vigor.   Small, isolated infestations (<1/4ac) could potentially be 

managed by cutting and burning the foliage of the infected trees, but if larger than that, it is likely 

too wide spread to be eradicated. 

 

 

Emerald Ash Borer: 

 

 Ash plays a very insignificant role in the forests on the Green Hills WMA.   The impending 

infestation (if it is not already present) of EAB will likely cause mortality in many of the existing 

ash stems.   However, some of the advanced regeneration saplings and seedlings may survive the 

initial wave and persist on the site for some time.   Retaining the existing ash scattered on the site 

is recommended as a potential seed source and with the hope that some trees may exhibit 

resistance. 

 

Beech Bark Disease: 

 

 Nothing can be done to treat trees impacted by this common malady.  However, some trees 

show resistance to the scale insect and subsequent infection by the nectria fungus,  and exhibit 

cleaner than average trunks.   In thinning operations, these healthier trees should be retained, 

particularly if they also exhibit signs of nut production (often having been climbed by bears in 

search of nuts). 

 

 When seeking regeneration in stands with a significant beech component, create larger 

openings and regenerate less shade-tolerant species that will out-compete the beech sprouts. 
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Southern Pine Beetle: 

 

 This insect is very new to the area, having first been detected in Carroll County in a trap in 

the TNC’s Ossipee Pine Barrens in the fall of 2021.    This insect is impactful to the pitch pine and 

red pine in this area.   Management objectives to minimize potential impact would include keeping 

stocking of these susceptible species to a maximum of 80 sq.ft./acre of basal area in stands.   Stand 

5 is the only area on the Green Hills WMA with a significant presence of these hard pines, and 

stand wide their stocking is well below the 80 sq.ft. figure, but localized pockets may exceed this 

recommended level. 

 

Beech Leaf Disease: (Information taken from NHBUGS.org) 

“Beech Leaf Disease (BLD) is a foliar disease of American beech, European beech and 

Oriental beech caused by the Asian nematode Litylenchus crenatae and potentially by several 

bacteria’s and fungi the nematode transmits. First discovered in 2012 in Ohio, the disease has 

now been located as far east as Maine and was first detected in NH in 2022. 

Nematode feeding can begin at bud break causing dark banding between the veins of 

tender foliage. As the season progresses and damage worsens the leaves become leathery in 

texture and dark banding can turn yellow and kill affected branch tips. 

Serious decline and mortality of beech seems to take 3-6 years depending on the vigor of 

infested trees. There is no recommended treatment at this time and research is ongoing to 

determine the mode of spread. Transportation of live beech plant material should be severely 

limited.”  
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SCHEDULE OF PRIORITIES 

 

 

 
2023-2033 

 
Stands/ 

Location 

Recommendation Goal Page 

Reference 

1,2 Adaptive Silviculture 

Experimental Harvest 

Enhance diversity, increase 

old forest characteristics, 

develop desirable/diverse 

regeneration, increase carbon 

sequestration, mitigate 

negative impacts of forest 

pests and pathogens, and 

demonstrate best practices for 

climate adaptive management. 

21-30 

 Rebuild bridge on Kennett Pit 

Road as part of the harvest 

Restore access. 14,15 

 Install gate at edge of Burke 

Quarry 

Control unwanted access. 14 

1,2 Planting of climate adaptive 

species within regeneration 

areas 

Enhance diversity and 

presence of climate adaptive 

species. 

21-30 
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• NH Natural Heritage Bureau Report......................................................................... page 51 

• NH DES SPN-Forestry ............................................................................................. page 67 

• Frill and Squirt Beech Treatment .............................................................................. page 72 

• Conservation Easements ........................................................................................... page 75  
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 Stand Descriptions 
    
Stand Code Acreage Description 

    
1 H2/3A 739 Fully to over-stocked, pole to small sawtimber sized red oak and northern hardwoods with scattered aspen, hemlock and white pine.  
2 M2/3A  309 Fully to over-stocked, pole to large sawtimber sized hemlock and northern hardwoods with red oak, white pine, aspen and spruce.  
3 H2/3A 85 Fully to over-stocked, small pole to small sawtimber sized northern hardwoods and aspen with scattered hemlock.  
4 H1/2A 45 Over-stocked, sapling to small pole sized northern hardwoods and aspen with red oak and white pine.  
5 M2/3B 78 Fully stocked, pole to small sawtimber sized red oak, white pine, red pine and pitch pine.   Savannah like growth.  
  1256 Total Forested Acreage 
    
  51 Old pit area and log landings 
  9 Power Line R.O.W. 
  12 Open Wetland 
    
  1328 Total Acreage 

 

STAND CODE DESCRIPTION 
 SPECIES TYPE SIZE CLASS STOCKING LEVEL  H: Hardwood 1: Saplings (1-4") A: Over stocked M: Mixedwood 2: Poles (5-11") B: Fully stocked S: Softwood 3: Sawtimber (12"+) C: Under stocked WP: White Pine   

 

Legend
Boundary Line
Interior Boundary Line

!! Transmission Line
20' Contours
Truck Road
Woods Road/Trail
Old Woods Road
Mason Brook
Streams
Forest Type Boundary
Open (Old Pit & Landings)
Stand 1
Stand 2 
Stand 3
Stand 4
Stand 5 
Wetland

¡ Gate
à Bridge
[g Log Landings

 
 
 
 

 

 
Prepared By: Forest Land Improvement 

65 Walker Hill Rd Ossipee, NH  03864 Timothy R. Nolin, Forester, NH Lic.#356  
 1 inch = 900 feet

Forest Type Map 
prepared for The Nature Conservancy’s Green Hills Wildlife Management Area 

1328+/- Ac, Conway, NH 

0 900 1,800 2,700 3,600450 Feet
September 2023


