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INTRODUCTION 

This project documents both the existing value and potential of New England’s working forest lands: 

Value – not only in terms of business opportunities, jobs and income – but also nonfinancial values, 

such as enhanced wildlife populations, recreation opportunities and a healthful environment. This 

project of the New England Forestry Foundation (NEFF) is aimed at enhancing the contribution the 

region’s forests can make to sustainability, and is intended to complement other efforts aimed at not 

only conserving New England’s forests, but also enhancing New England’s agriculture and fisheries.  

New England’s forests have sustained the six-state region since colonial settlement. They have provided 

the wood for buildings, fuel to heat them, the fiber for papermaking, the lumber for ships, furniture, 

boxes and barrels and so much more. As Arizona is defined by its desert landscapes and Iowa by its 

farms, New England is defined by its forests. These forests provide a wide range of products beyond 

timber, including maple syrup; balsam fir tips for holiday decorations; paper birch bark for crafts; 

edibles such as berries, mushrooms and fiddleheads; and curatives made from medicinal plants. They are 

the home to diverse and abundant wildlife. They are the backdrop for hunting, fishing, hiking, skiing and 

camping. They also provide other important benefits that we take for granted, including clean air, 

potable water and carbon storage. In addition to tangible benefits that can be measured in board feet or 

cords, or miles of hiking trails, forests have been shown to be important to both physical and mental 

health. 

Beyond their existing contributions, New England’s forests have unrealized potential. For example, 

habitats for a wide variety of wildlife species could be enhanced by thoughtful forest management. 

Likewise, wood quantity could be increased and the quality improved through sustainable forest 

management. The virtues of improved forest management and buying locally produced goods are widely 

extolled, but what might that actually look like on the ground? More specifically, how could enhanced 

forest management make more locally produced forest products available to meet New Englander’s own 

needs, as well as for export, improve the local and regional economies and provide the greatest social 

and environmental benefits? 

The purpose of this project is to document that potential by analyzing what we know about how 

improved silviculture can enhance wildlife habitat, the quantity and quality of timber, recreational 

opportunities, and the environment. The best available data from the US Forest Service, state forestry 

agencies and universities was used to characterize this potential. 

The technical reports produced for this project document the potential for:  

 Mitigating climate change;  

 Increasing timber production to support a more robust forest products industry;  

 Restoring important wildlife habitat; 

 Replacing fossil fuels with wood to produce thermal energy; 

 Reducing greenhouse gas emissions, not only by substituting wood for other fuels, but also wood 

for other construction materials; 

 Enhancing forest recreation opportunities and related tourism; 
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 Expanding production of nontimber forest products; 

 Maintaining other forest values such as their role in providing clean air and potable water – taken 

for granted but not guaranteed;  

 Enhancing the region’s economy by meeting more of our own needs with New England products 

and retaining more of the region’s wealth within the New England economy; and 

 Other related topics. 

These technical reports are viewed as “works in progress” because we invite each reader to bring their 

own contributions to this long term effort of protecting, managing and enhancing New England’s 

forests. The entire set may be viewed at www.newenglandforestry.org. If you have suggested 

improvements please contact the New England Forestry Foundation to share your thoughts. These 

technical reports were used as the background to prepare a summary – New England Forests: The Path 

to Sustainability, which was released on June 5, 2014.  

If you are not familiar with NEFF's work please visit www.newenglandforestry.org. Not already a 

member? Please consider joining NEFF – https://41820.thankyou4caring.org. 

New England Forestry Foundation 

32 Foster Street, PO Box 1346 

Littleton, MA 01460 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

The New England Forestry Foundation is a recognized leader in conserving working forests, 

educating the public about forestry, and assisting landowners in the long-term protection and 
stewardship of their properties. For almost 70 years, we have demonstrated that well-managed 
working forests can provide landowners and the community with the prime ingredients for healthy 
living: clean air and water, sustainable production of an array of forest products, healthy forests 
for hiking and relaxation, a diversity of wildlife and habitats, periodic income, and renewable 
natural resources that help support rural economies. 

Our Mission is to conserve New England’s working forests through conservation and 

ecologically sound management of privately owned forestlands in New England, throughout the 

Americas and beyond. 

This mission encompasses: 

 Educating landowners, foresters, forest products industries, and the general public about the 

benefits of forest stewardship and multi-generational forestland planning. 

 Permanently protecting forests through gifts and acquisitions of land for the benefit of future 

generations. 

 Actively managing Foundation lands as demonstration and educational forests. 

 Conservation, through sustainable yield forestry, of a working landscape that supports 

economic welfare and quality of life. 

 Supporting the development and implementation of forest policy and forest practices that 

encourage and sustain private ownership. 

http://www.newenglandforestry.org/
http://www.newenglandforestry.org/
https://41820.thankyou4caring.org/
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GROW MORE WOOD: The Potential of New England’s 

Working Forests to Produce Wood 
 

Prepared by R. Alec Giffen, Craig Ten Broeck, and Lloyd Irland 
 

 

Part of a larger project on the potential of New England’s forest lands coordinated by R. Alec Giffen for 

the New England Forestry Foundation. Component parts include the following of the larger effort: 

1. KEEP NEW ENGLAND FORESTED: Assessing the Current Conservation Status of New 

England’s Forests by Jerry A Bley 

2. GIVE WILDLIFE HOMES: Potential of New England’s Working Forests as Wildlife Habitat by 

Jerry A. Bley 

3. PROVIDE MORE RECREATION: Forest Recreation Trends and Opportunities in New England: 

Implications for Recreationists, Outdoor Recreation Businesses, Forest Land Owners and Policy 

Makers by Craig Ten Broeck and Aaron Paul 

4. PROTECT US FROM CLIMATE CHANGE by R. Alec Giffen and Frank Lowenstein 

5. CLEAN AND COOL THE AIR: Forest Influence on Air Quality in New England: Present and 

Potential Value by Aaron Paul 

6. PURIFY OUR WATER: The Potential for Clean Water from New England Forests by Aaron Paul 

7. GROW MORE WOOD: The Potential of New England’s Working Forests to Produce Wood by R. 

Alec Giffen, Craig Ten Broeck and Lloyd Irland 

8. CREATE LOCAL JOBS: Vision for New England’s Wood-Based Industries in 2060 by Innovative 

Natural Resource Solutions, LLC and The Irland Group 

9. CULTIVATE NEW BUSINESSES: New England’s Nontimber Forest Products: Practices and 

Prospects by Craig Ten Broeck 

10. PROVIDE MORE WOOD FOR BUILDINGS: The Greenhouse Gas Benefits of Substituting Wood 

for Other Construction Materials in New England by Ann Gosline 

11. REDUCE USE OF FOREIGN OIL: The Potential for Wood to Displace Fossil Fuels in New 

England by Innovative Natural Resource Solutions, LLC 

12. GROW AS MUCH AS WE USE: Production versus Consumption of Wood Products in New 

England by Craig Ten Broeck 
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B. Purpose of this Technical Report  

As in the case of the other research efforts for NEFF’s project on the potential of New England’s 

working lands, this analysis is neither a prediction of the future nor intended to be highly precise. 

Rather, it seeks to answer the question: 

 

The companion report, “Assessing the Current Conservation Status of New England Forests” defines the 

area of forestland likely to be available for timber production. This report relies on that information to 

project current practices into the future regarding harvest levels of forest products; and the potential for 

What is the productive potential of the region’s forests and how much of that potential 

could be captured if exemplary forest management efforts were vigorously and widely 

pursued? 
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growing wood in New England forests that is being foregone due to insufficient or nonexistent 

management. Not only is management insufficient on the acres being harvested, but many acres remain 

unmanaged because landowner’s objectives do not include production of forest products or due to their 

concern that poor harvesting practices will degrade their forest land. 

C. Introduction and the Context for Forestry in New England 

The legacy of careless — get-rich-quick — harvesting of New England’s forests during the 19th and 

early 20th century denuded landscapes, created erosion and filled streams with sediment leaving a 

longstanding negative impression in the public mind of wood harvesters run amuck! This unfortunate 

legacy continues to shape public attitudes toward forestry. Indeed even today a hundred years since the 

era of the timber barons ended, television ads for environmental causes many times equate cutting trees 

with nuclear explosions and other environmental disasters. It is a history not easily dispelled and 

thoughtless, shortsighted cutting still occurs on too many lands today, but neither reflects the reality of 

modern day scientific forest management undertaken with integrated objectives respecting other forest 

values and uses.  

There are examples around the region of 

forests managed at or near their full 

potential, but for a variety of reasons, they 

do not represent the norm, the reasons 

include but are not limited to, traditional 

attitudes about management, lack of up-to-

date information, the length of time needed 

to realize results from improvements, and in 

some cases, the high costs of more advanced 

management, and in other cases low rates of 

financial returns. The net result is that 

millions of acres of New England forests are 

either not managed to their potential or not 

actively managed at all. 

 

That this report suggests more advanced 

management of New England’s forests—that is more acres under forest management and ultimately 

harvested and more intensive management on those same acres--will in some quarters immediately raise 

concerns. Need this mean ravaged forests, loss of wildlife habitat and incursions on recreation areas? 

NO! Forest management need not and should not result in any of these negative outcomes. In fact, in 

many cases it can be the key to enhancing other forest values. Does this mean that all timber harvests 

will enhance scenic beauty, particularly in the short term? No.  Stands of large, old trees can be truly 

inspiring. Cutting trees can create unsightly conditions until the forest regenerates. Some of this is 

unavoidable but necessary to achieve other forest management objectives – even ecological objectives. 

The sensitive management of forests, that we are advocating, begins with the understanding that a forest 

is a complex ecosystem that deserves respect, and that while New England’s forest ecosystems are in 

general exceptionally robust and resilient, some areas are rare or fragile and require preservation or 

Rocky Branch cutover area, Conway area Forest History Society. 

www.plymouth.edu/museum-of-the-white-

mountains/category/protecting-the-forest/ 

http://www.plymouth.edu/museum-of-the-white-mountains/category/protecting-the-forest/
http://www.plymouth.edu/museum-of-the-white-mountains/category/protecting-the-forest/


Grow More Wood  Page: 9 

protection, other areas are enjoyed for recreation and scenic beauty, and that the wildlife species present 

in New England’s forests require diverse, and in some cases, very specific habitats. 

As the stewards of our forests, do we have a responsibility to encourage the thoughtful management and 

harvest of New England’s forest resource? YES! Why? First, because we all use forest products and 

should meet our needs from our region’s forests to the extent possible – more on this later. Second, 

because active management can benefit other forest values we care about – for more on this, please see 

the other companion reports on the potential of New England’s working forests for other values, e.g., 

wildlife.  

Regarding the first, we all rely on forest products for building materials, furniture and paper, yet most 

New England states are dependent on imports for these forest products, some imports coming from 

forests thousands of miles away in Asia, Russia and South America. In a thought provoking 2002 article 

published by Harvard University—The Illusion of Preservation A Global Environmental Argument for 

the Local Production of Natural Resources—the authors make the case that “heavy consumption rates by 

citizens in affluent countries necessitates resource extraction elsewhere and sometimes under weak 

environmental oversight.” (Berlik, Kittredge and Foster 2002) In their report they cite a 1999 study that 

found “approximately one hectare of primary forest (that is forest that has never been harvested before) 

in Asia, South America, Africa and Russia is logged for every 20 hectares of forest protected from 

harvest in North America and Europe” (Sohngen, Mendelsohn and Sedjo 1999).  

While their article used Massachusetts as a case study the basic tenants of their arguments apply to 

situations wherever resource consumption exceeds local production. They ask us to consider using less, 

recycling more and producing more locally to narrow the gap between consumption and production. 

Otherwise, we accept environmental impacts in far off lands as an acceptable cost for our own lifestyles. 

The authors argue that conducted well, forest management has the potential to address environmental 

and social needs and provide benefits such as (1) offsetting forest losses through reforestation, (2) 

increasing carbon sequestration, (3) creating, restoring or maintaining diverse woodland habitats, and (4) 

connecting people to their environment and source of natural resources. The last point emphasizes the 

importance of recognizing the connection between our consumption, where resources come from, and 

the need to manage them sustainably. In the conclusion to their article they remind the reader that 

“Removing forestland from the productive timber supply can have unintended consequences beyond the 

woodlot. The best management strategies today are those based on informed decisions—but based also 

on regional, national and global environmental and social consequences.”  
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While many would agree with the authors of the Harvard 

University paper, getting most New England forest land 

owners to invest in improved management of their 

woodlots, with a long term perspective, hinges on 

anticipated financial returns – here, New England has a 

problem. 

There are examples around the region that can give 

insights into financial returns from different forms of 

forest management. One of the most definitive, because it 

has spanned more than 50 years and has been 

meticulously studied, is from the Penobscot Experimental 

Forest in Bradley, Maine. It is a US Forest Service 

research station extensively used by researchers of the 

University of Maine. The results of research exploring 

two forest management systems, one using a selection 

management system and the other using a diameter limit harvesting approach are summarized below. 

1. The Results of 50 Years of Selection Management on the Penobscot Experimental Forest 

Stands on the Penobscot Experimental Forest have been actively managed to compare the results of 

different silvicultural systems. The stands subject to management started out in essentially the same 

condition; as an Acadian forest that had been lightly harvested. 50 years later, they look quite different 

as shown in the following two photographs. 

 

 

On the Fox Forest, a state research 

forest in southern New Hampshire, re-

measurements between 1984 and 

2001 produced an estimated 128 

cubic feet/acre/year rate of growth. 

This would be equivalent to roughly 

1.6 cords per acre per year. Note that 

this is not an estimate of what could 

be produced over a period of many 

decades, but it does indicate that high 

growth rates are possible. These were 

in stands with a history of careful 

management (Seaboyer, pers. 

comm.). 

This stand was managed by selection 

system cutting with light harvests 

every 20 years. The financial return 

from this management is 

approximately $219 per acre 

(measured as the present value of 

gross harvest revenues). This 

management has left a stand with high 

value ($409/acre and only 1.1% cull 

[Kenefic, et al. 2005), well-positioned 

to yield a sustained supply of forest 

products as raw materials for Maine’s 

forest products industry, which 

accounts for $10 billion of impact on 

Maine’s economy (Field 2005, pers. 

comm.).  
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2. The Results of 50 Years of Diameter Limit Cutting on the Penobscot Experimental Forest 

 

 

In other words, diameter limit cutting yields financial returns which are approximately double those 

from management which produces a more valuable stand in the long term. This is not meant to suggest 

that selection management is always the best choice to serve the broad suite of forest values – indeed, 

we know that clearcutting (unpopular as it is) or two stage shelterwood harvests are needed to provide 

certain wildlife habitats (early successional habitats needed by a wide variety of species from 

neotropical warblers and New England cottontails to Canada lynx). Rather, it is meant to suggest that 

current financial incentives do not always promote desirable management. 

Given those realities, if New Englanders are to meet more of their consumption with local production, 

then how could woodlots be harvested so as to actually provide benefits to their long term productivity, 

wildlife, recreation, water resources and maintain their scenic appeal? These benefits can be realized by 

practicing exemplary forestry. What would this type of forestry practice look like on the ground? First, it 

would be based on a forest management plan respectful of the full range of forest values. Professional 

foresters are trained to assist landowners in developing such plans and enable the owner to achieve their 

long term objectives. In general, after considering any special values present and wildlife habitat needs, 

forest management would ensure that the tree species regenerated and occupying sites would be well 

suited to them. Regeneration would be free to grow and later saplings and pole-sized trees (trees >5 

inches diameter but smaller than sawtimber) would be thinned to accelerate the growth on the best 

quality crop trees. These trees would be pruned to increase the quality of sawlogs, and other advanced 

forest management practices might be employed. When the stands are mature and ready for harvest, a 

harvest system well suited to regenerate the desired species, provide the desired wildlife habitats, and 

protect other forest values would be employed. Snags and other wildlife trees would be retained. 

Harvesters would minimize unnecessary disturbance to soils to prevent erosion. Stream crossings with 

equipment would be accomplished so as not to break down stream banks or disturb stream beds. 

This stand was operated using diameter 

limit cuttings (all trees above a given 

diameter were harvested). The financial 

return from this management was $411 

(per acre) (present value). Yet, the 

cuttings left little standing value in 

quality timber ($59/acre in value and 

25.4% cull [Kenefic, et al. 2005) and do 

not appear sustainable. The next harvest 

seems likely to provide little revenue 

and remove little volume in quality 

sawlogs. Further, research on the 

genetics of the trees left in this stand 

suggest that they differ from the fast 

growing, more dominant trees that were 

removed and may lack the genetic 

capacity to respond and grow quickly 

(Hawley 2005). This stand will require 

an extended period of rehabilitation to 

make it comparable to the stand 

managed using the selection system, or 

even to restore it to its former 

condition, and to increase the quality 

and quantity of wood it could produce. 
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Adequate amounts of coarse woody debris consisting of logs, tops and limbs would be left on the forest 

floor to provide cover for certain species of wildlife and to decay to add nutrients back into the soil. 

Harvesting would not occur on slopes too steep or areas too soft to operate without excessive damage or 

in wetlands.  

D. Area of New England’s Working Forests 

Forests make up 80% of the New England landscape as shown in Table 1 below. In the southern portion 

of the region, Connecticut, Massachusetts and Rhode Island, they are interspersed with more residential, 

commercial, industrial, and agricultural land uses. While in the north, in Vermont, New Hampshire and 

Maine, the forests are more continuous except in a few highly productive agricultural areas such as the 

Vermont dairy country, the potato, hay and oat fields of Aroostook County Maine; and the blueberry 

barrens in Down East Maine. 

Table 1. Forest land in the New England states 

State 

Total land area 

(in acres)* 

Total forest area 

(in acres)** 

Percentage of 

land in forest 

Connecticut 3,098,880 1,711,749 55% 

Massachusetts 4,992,000 3,024,092 61% 

Rhode Island 661,760 359,519 54% 

Vermont 5,898,880 4,591,280 79% 

New Hampshire 5,729,920 4,832,408 84% 

Maine 19,739,520 17,660,246 90% 

Total 40,120,960 32,179,294 80% 

* US Department of Commerce (2010). 

** USDA-FS (2011). 

 

The forest’s future cannot be assessed by treating the region as one uniform story. Rather than thinking 

about forests state by state, it is more appropriate to think about them in terms of distinct regions. We 

know that much can change in 50 years, but we see several distinct sub-regions within New England that 

will likely fare differently. We do not plan to present detailed data by these regions, but rather to speak 

generally of how they differ.  

We see four major types of landscapes, all with forests: 

 Urban areas, inner suburbs and towns 

 Rural and farming areas 

 Rural fringe areas - low population density rural areas with minimal commercial development 

abutting large undeveloped forest lands 

 The North Woods 



Grow More Wood  Page: 13 

In the urban areas, inner suburbs and towns there are a surprising number of trees, not only in parks. 

Some municipalities even include town forests actively managed for a variety of purposes including 

timber. Managing wood from tree maintenance and blow-downs is a costly problem. Significant solid 

wood production from construction and demolition debris is utilized for energy or other purposes. The 

downtowns with their skyscrapers have been described as an “urban forest” producing more recycled 

fiber per acre than from wood harvested from an acre of northern Maine forest! 

The region’s rural and farming areas have a landownership pattern shaped by past farm uses; much of 

the forest is re-growing farm woodlots or abandoned pastures. These areas occur in patches all around 

New England. Vermont remains a strong dairy region; parts of Maine have important farming areas; but 

in southern New England the area of development has exceeded that of farmland for many years. 

Rural fringe areas occur here and there around the region; from the “Quiet Corner” of Connecticut to 

the Berkshires; to the areas surrounding the two National Forests; and the regions fringing the more 

remote North Woods of northern New England. Here, leisure communities are often the most important 

settlements and are focused on lakes, streams or ski areas. Rugged scenery becomes an important forest 

value. 

The North Woods stretch across almost the entire north of New England and account for more than half 

its forest area. It is a region with few year-round residents. The lumber and paper industries are 

concentrated here. In the mill towns these industries are the base of the economy. Tourism has been a 

growing part of this region’s economy.  

Each of these forest regions has its distinct land ownership pattern, its own sets of conventions for land 

uses and different economic roles for the forests. Species composition and productivity are controlled 

largely by soils and climate, which vary widely across New England. However, from the Connecticut 

Shore to the Canadian border the forests have also been shaped by a long history of human uses. The 

forces of population and land use change, forest management, public regulation and climate change will 

work themselves out differently in each of these areas. 

The map which follows shows the distribution of New England’s major forest types. 
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Source: Fry, et al. (2011). 

 

To understand the productive potential of New England’s working forests for any particular suite of 

forest values, we first need to know the land base available. The New England land base is 40 million 

acres. Of this, four million acres is developed land devoted to housing, commercial and industrial uses, 

parking lots and roads, etc. Some two million acres is used for agriculture. Another two million acres is 

White Pine/Hemlock/Red Pine

Spruce/Fir

Upland Oak

Northern Hardwoods

Aspen/Birch

Excludes some minor groups
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in shrub, scrub, ledge, marsh and other than urban and agricultural land. Subtracting out these various 

land categories leaves 32 million acres of forest land, which is where we start our analysis at the bottom 

of Table 2, Column 1. 

The numbers shown in Table 2 are not 100% accurate. For example, timber harvesting may be 

prohibited by deed restrictions on some parcels held by private parties or land trusts, and we certainly 

are not aware of all these specific situations. However, we believe the totals shown at the bottom of the 

table reflect the big picture. 
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Table 2. Potential working forest lands in New England (acres) 

State 

COLUMN #1 

Total Forest* 

COLUMN #2 

Unproductive 

forest* 

COLUMN #3 

Parcels which 

are 

unworkably 

small* 

COLUMN #4 

Forests which 

are legally and 

permanently 

withdrawn from 

timber 

management** 

COLUMN #5 

Forests which 

are conserved 

and currently 

not generally 

available for 

timber 

management due 

to administrative 

actions. ** 

COLUMN #6 

Total forest 

lands currently 

available for 

timber 

management 

[Column #1 

minus Columns 

#’s 2,3, 4 & 5] 

COLUMN #7 

Total forest lands 

which potentially 

could be available 

for forest 

management in the 

future if current 

management 

restrictions were 

modified. [Column 

#1 minus Columns 

#’s 2,3, & 4] 

Connecticut 1,711,749 16,107 253,000 15,365 104,060 1,323,217 1,427,277 

Maine 17,660,246 174,566 396,000 393,474 377,326 16,318,880 16,696,206 

Massachusetts 3,024,092 45,164 562,000 92,566 96,085 2,228,277 2,324,362 

New Hampshire 4,832,408 35,369 222,000 253,712 349,503 3,971,824 4,321,327 

Rhode Island 359,519 2,100 98,000 10,141 21,031 228,247 249,278 

Vermont 4,591,280 17,541 190,000 172,685 87,996 4,123,058 4,211,054 

Region Total 32,179,294 290,847 1,721,000 937,943 1,036,001 28,193,503 29,229,504 

* Parcels less than 10 acres in size from US Forest Service (2011). Note some parcels smaller than this are harvested. 

** The Nature Conservancy (2011, 2013). 
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As shown in Table 2 the current total of forest lands in New England, not taking into account any 

limitations or restrictions is 32,179,294 acres. The bulk of this is included within Maine -- 55% with the 

balance of 15% in New Hampshire, 14% in Vermont, 9% in Massachusetts, 5% in Connecticut and 1% 

Rhode Island. 

Of the total potential working forest lands in New England — 32,179,294 — acres approximately 

290,847 acres are non-productive forest land, that is they produce less than 20 cubic feet per acre per 

year (approximately ¼ of a cord). Subtracting out these non-productive lands leaves 31,888,447 acres or 

99% of the total forest lands. However, of these acres approximately 1,721,000 acres are included in 

parcels that are in general unworkably small from a timber production standpoint. Subtracting out these 

acres leaves a productive working forest land base of 30,167,447 acres. However, 937,943 acres have 

been put into permanent protection status see Table 2, Column #4, leaving 29,229,504 acres. 

Looking more deeply into information on land manager’s objectives reduces this total somewhat as 

some lands, while not legally withdrawn from timber production, have been put off limits to harvests 

through administrative action. For example, the US Forest Service has designated approximately 

692,191 acres of land in the White and Green Mountain National Forests as off limits to timber 

harvesting due to administrative actions specified in their management plans, which involved an 

extensive public process. At the state level, agencies have also designated areas such as ecological 

reserves as off limits to harvesting. The acreage of these National Forest and state-protected lands and 

similar areas are included in Table 2, Column 5 amounting to 1,036,001 acres. Subtracting these acres in 

administrative protective status leaves 28,193,503 acres. 

Looking to the future, there will undoubtedly be interest in converting some additional forest lands to 

development, agriculture and additional ecological reserves. These demands are likely to be in the 

millions of acres over the next 50 years. 

For example, developed land now occupies 4 million acres in New England. Based on US Forest Service 

trend data on conversion of forest land to other uses it is projected that over two million acres (using 

information on forest land conversion between 1997 and 2011) of forest land in New England could be 

converted to development by 2060. If that proves accurate, working forest lands would be reduced from 

28 million acres to approximately 26 million acres. 

Likewise, New England agricultural interests, in a draft report, propose to triple the amount of 

agricultural land from approximately two to six or seven million acres. This would increase the number 

of farms from 33, 000 to 100,000 enabling New England to produce five times as many vegetables, 20 

times as much fruit, 15 times as much meat and to double dairy production. If this vision comes to pass, 

current lands in agriculture would triple, increasing by 4 million acres thereby reducing working forest 

lands to approximately 22 million acres. 

Finally, advocates for ecosystem health and sustainability at a broad scale argue for ecosystem reserves 

totaling three million acres in the region. Because approximately two million acres of productive forest 

land are already removed from timber management by legal or administrative action, this would remove 

approximately one million additional acres of potential working forest from timber production. 

Thus, if all these forest land conversions occurred, the acreage of New England working forest lands 

would be approximately 21 million acres. This would be the forest land base in 2060 from which New 

Englanders could expect to harvest wood to meet the region’s needs and for export. 



Grow More Wood  Page: 18 

A distillation of this information is presented below: 

Table 3. Acres of working, productive forest land in New England which could, if other land uses 

expand as projected or proposed, be available for forest management in 2060 

Starting with a total of 30,167,447 acres of productive, working 

forest land base (See Table 1, Column #1 minus Columns #2 and 

#3) 

Acres of working 

forest land in 

New England 

Current considering legally binding withdrawals only (subtracts 

Column 4) 

29,229,504 

Current considering both legally binding and administratively 

withdrawn (subtracts Column 5) 

28,193,503 

Minus projected development resulting in loss of forest land 26,193,503 

Minus agricultural expansion (Donahue, et al. 2014) into forest land 22,193,503 

Minus expanded ecological reserves (estimated to be one million acres 

beyond current reserves) 

21,193,503 

 

However, a coalition of forest conservation interests has proposed a goal of keeping New England 70% 

forested with 90% of that land in working forests. This would result in 27 million acres of working 

forests (Wildlands and Woodlands 2010). Based on this analysis, this report presents information on the 

potential of New England’s forests to produce wood based on four scenarios: 1) 29,229,504 acres (see 

Tables 2 and 3 for explanation); 2) 28,193,503 (see Tables 2 and 3 for explanation); 3) 27,000 million 

acres (from Wildlands and Woodlands report); and 4) 21,193,503 (see Table 3, bottom row). 

E. Current Wood Harvest 

What is a cord of wood and what 

does it look like? A cord of wood is 

defined as being a pile of wood 4 x 4 

x 8 feet, but it obviously has empty 

spaces and the amount of solid wood 

in a cord varies with the diameter and 

irregularity of the pieces. Foresters 

use a conversion rate of 85 cubic feet 

of solid wood per cord. A cord is 

depicted to the right.. New England’s 

working forests currently provide a 

significant amount of wood for 

commercial and individual use. While 

you will see from the various 

research papers cited, wood and 

growth are measured in board feet, 

cubic feet and cubic meters, as well 

as cords, because it is the most A pile of wood 4’ x 4’ x 8’. Source: Wikipedia. 
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familiar, research results have been converted to their equivalent in cords throughout this report. 

Information on wood harvest varies from state to state. The best consistent information available across 

the region is shown in the Table 4.  

Table 4. Estimated average annual wood harvested in New England, 2007-20111  

 State/Region 

Total forest lands 

currently available 

for timber 

management 

Harvest in 

Millions of 

Cords* 

Harvest per acre based on 

total forest lands 

currently available for 

timber management** 

Connecticut 1,323,217 0.107 0.08 

Rhode Island 228,247 0.006 0.03 

Massachusetts 2,228,277 0.289 0.13 

Southern New England 3,779,741 0.402 0.11 

Vermont 4,123,058 0.800 0.19 

New Hampshire 3,971,824 1.114 0.28 

Maine 16,318,880 5.838 0.36 

Northern New England 24,413,762 7.752 0.32 

Six State Region 28,193,503 8.154 0.29 

 * 85 cubic feet per cord 

 ** See Table 2, Column #6. 

 

As Table 4 shows, the amount of wood harvested varies significantly by state, with the harvests in 

Maine clearly dominant for the region. The intensity of harvesting per acre also varies significantly from 

state to state. Rather than reflecting differences in inherent biological productivity, these variations in 

productivity per acre are largely the result of ownership patterns, owner’s attitudes, and the availability 

of markets for wood products. Typically the forests of southern New England are owned in smaller 

parcels by landowners who, in many cases, own the land for purposes other than timber production; and 

in addition, southern New England lacks diverse and robust markets, particularly for low quality wood. 

F. Potential Wood Harvest 

New England’s working forest lands have unrealized potential that could be achieved if more 

landowners were motivated to actively manage their lands using proven silvicultural practices, which we 

                                                 
1 From USFS FIA data adjusted to 78% based on known Maine harvest for the five year period. The fact that the FIA 

numbers are higher than expected may be because they may include wood coming from cutting preparatory to development. 

The Maine harvest numbers are an approximation based on the weight of wood delivered to Maine mills using a conversion 

factor of 2.5 tons/cord (from Maine Forests Service). The actual mix of species would influence the accuracy of this 

approximation. Also, the adjustment for other states may differ from the one calculated for Maine, but it was used for the 

region as the Maine data is so comprehensive. 
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refer to as exemplary forestry.2 Both the quantity and quality of wood produced could be enhanced by 

ensuring that the species regenerated and occupying sites are well suited to them, competition to 

regeneration is controlled, thinning is undertaken to accelerate the growth on the best quality trees, crop 

trees are pruned, and other advanced forest management practices are employed. As noted earlier, 

making good silviculture pay competitive financial dividends is fundamentally important in this regard. 

1. Potential Rates of Growth per Acre 

Regarding the potential for growth of wood in New England’s working forests, FIA data, growth 

studies, the experience of practitioners and expert opinion was consulted. The key points resulting from 

this investigation are summarized in what follows. 

Consistent with the theme of articulating the potential of New England’s working forests, this analysis 

was approached with the perspective of determining what could be achieved with the best in forest 

practices on New England’s working forests. It is important to understand that achieving potential 

growth is not meant to come at the expense of other forest values; rather, the assumption here is that 

other forest values will not only be protected, but enhanced as a result of improved forest management. 

For example, please see the paper on Give Wildlife Homes for improvements that are possible in wildlife 

habitat. Beyond protecting environmental values, progressive silviculture involves: 

 Regenerating the right species for the site; 

 Controlling competition during the seedling stage to enhance growth rates (this can either be 

done mechanically or by spraying with herbicides); 

 Precommercial thinning to enhance growth on the species best suited to the site; 

 Pruning to improve quality; 

 Commercial thinning to favor the best trees; 

 Rotations that maximize growth potential; and 

 Regeneration harvests well suited to the site and the desired species for regeneration. 

Please be clear that the kind of management that will be required to achieve the growth potential of New 

England’s working forests is not merely an extension of today’s management. 

This is not intended as a criticism of today’s management, which is constrained by the technology 

available, economic circumstances, and traditional understandings of what is possible and what pays; 

but rather, as an exploration of what we could do if circumstances were different. 

                                                 
2 For this report, we define ‘exemplary forestry’ to mean managing timber and harvesting according to a professionally 

developed management plan that includes the use of conventional silvicultural practices, for example regenerating species 

well-suited to each site, as well as employing advanced silvicultural practices, for example controlling competition to 

enhance regeneration, precommercial thinning as well as commercial thinning, and emphasizing production of wood on high 

quality trees; while maintaining ecological values and ensuring benefits for wildlife, recreation and aesthetic uses of the 

forest. 
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Data on Inventory Change Plus Removals and Mortality 

Starting at the upper end, or what might be called “biological potential” for timber, FIA data on how 

New England’s timber inventory is changing, shows that the sum of changes in inventory, removals and 

mortality equals approximately 7/10 of a cord per acre per year (Table 5, Figure 1) (McWilliams, pers. 

comm.). 

Table 5. Area of productive forest land (acres, 2011), average annual change in live-tree inventory, 

harvest removals, other removals, and mortality of live trees (cords per acre, 2007-2011) on forest 

land by forest-type group, New England 

Forest-type group 

Productive 

forest land 

Change 

in volume 

Harvest 

removals 

Other 

removals Mortality Total 

White/red/jack pine 2,489,209 0.128 0.351 0.000 0.304 0.783 

Spruce/fir 4,961,627 -0.002 0.288 0.000 0.207 0.493 

Upland oak 4,715,425 0.356 0.155 0.041 0.169 0.720 

Northern hardwoods 13,793,887 0.098 0.424 0.006 0.267 0.794 

Aspen/birch 2,763,934 -0.067 0.288 0.005 0.196 0.423 

Misc. softwoods and 

hardwoods 3,141,939 0.395 0.249 0.016 0.216 0.875 

All types 31,866,021 0.138 0.328 0.011 0.235 0.7113 

 

Figure 1. Average annual change in live tree inventory, harvest removals, other removals and 

mortality of live trees (cords per acre, 2007-2011) on forest land by forest-type group, New 

England 

 

 

                                                 
3 Bill Leak reports ‘I checked our growth studies and came out with about 0.7 cords on mediocre land.” (Leak, pers. comm.) 
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For those of you not intimately familiar with Forest Inventory & Analysis terminology, the information 

shown is for all live trees greater than  5 inches in diameter, and it is for all forest land capable of 

producing more than 20 cubic feet of wood /acre/year (roughly ¼ of a cord) in New England. Even this 

number of over 7/10 of a cord/acre/year is likely to be conservative in terms of true “biological 

potential” as: 

 Not all sites are occupied by the species that will grow the fastest on them; 

 Not all stands are fully stocked; 

 The harvest included does not include top wood, such as large branches which contain 

merchantable wood in hardwoods; and 

 Current management is largely “extensive,” rather than “intensive.” Thus, it is not maximizing 

growth. 

Figure 2. Area of forest land excluding site class 7 by stocking class based on growing-stock trees, 

New England, 2011 

 

 

Site Class Information 

FIA also collects information on site classes. That is, the capacity of sites to produce wood. These 

classes are based on measurement of site index, which is the height at 50 years of age of dominant trees 

which have been free to grow over their lifetime. This information which is collected in the field is then 

fed into formulas that calculate the volume which can be grown for the species involved. The FIA site 

classes are a coarse estimate of the capacity of forest land to grow industrial crops of wood. The site 

classes express potential growth at the culmination of mean annual increment (MAI) for fully stocked 

natural stands expressed in merchantable volume per acre per year for growing-stock trees. Site class is 

0

2,000,000

4,000,000

6,000,000

8,000,000

10,000,000

12,000,000

14,000,000

16,000,000

Nonstocked Poor Medium Fully Overstocked

A
cr

e
s

Stocking Class



Grow More Wood  Page: 23 

estimated using total height and age for representative trees using published site index equations (Scott 

1986). 

This data shows that the average for New England’s productive forest lands is approximately 3/4 

cord/acre/year (McWilliams 2013a and 2013b, see Attachment 1). 

Table 6a. Area of productive forest land for fully-stocked natural stands excluding forest land 

classified as site class 7 by custom forest-type group, New England, 2011 

Forest-type group 

Site class 

20-49 50-84 85-119 

120-

164 Total Percent 

White-red-jack 513,843 1,265,717 544,801 164,848 2,489,209 7.8% 

Spruce-fir 1,126,270 2,708,477 955,381 171,499 4,961,627 15.6% 

Upland oak 2,317,090 1,871,804 402,312 124,218 4,715,425 14.8% 

Northern 

hardwoods 
6,582,321 4,985,788 1,930,994 294,784 13,793,887 

43.3% 

Aspen-birch 1,016,317 1,191,264 495,029 61,324 2,763,934 8.7% 

Miscellaneous 1,831,010 894,519 351,057 65,353 3,141,939 9.9% 

All groups 13,386,851 12,917,569 4,679,574 882,027 31,866,021 100.0% 

Percent 42.0% 40.5% 14.7% 2.8% 100.0%  

 

Table 6b. Volume of live trees (cords) on forest land excluding Site Class 7 by forest-type group, 

New England, 2011 

Forest-type group 

Site class 

20-49 50-84 85-119 120-164 Total Percent 

White-red-jack 17,591,870 48,126,122 23,632,930 7,278,143 96,629,065 13.6% 

Spruce-fir 12,223,955 43,178,118 17,025,442 3,159,674 75,587,189 10.7% 

Upland oak 61,898,930 58,562,535 14,111,623 3,849,371 138,422,458 19.5% 

Northern 

hardwoods 
141,202,393 115,232,659 41,415,947 6,182,624 304,033,623 

42.9% 

Aspen-birch 13,540,946 17,480,123 7,392,121 581,054 38,994,244 5.5% 

Miscellaneous 29,843,755 17,204,245 7,099,367 1,082,761 55,230,128 7.8% 

All groups 276,301,850 299,783,801 110,677,429 22,133,627 708,896,708 100.0% 

Percent 39.0% 42.3% 15.6% 3.1% 100.0%  
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Figure 3. Area of productive forest land excluding Site Class 7 by site productivity class, New 

England, 2011 (includes all stocking classes) 

 

 

Figure 4. Volume (in cords/acre) by site class (excluding Site Class 7) 

 

 

Assuming that the acres within each site class are evenly distributed over the range (except the highest 

site class where all the acres are assumed to be capable of producing only 120 cubic feet – to be 

conservative) provides an average productive capacity of just over 60 cubic feet/acre/year, which is 

approximately ¾ of a cord (using a conversion factor of 85 cubic feet/cord). 
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Austin Pond 

Regarding whether or not such growth is achievable in a commercial setting, a study at Austin Pond in a 

spruce-fir type in Somerset County, Maine shows that through the use of advanced silviculture 

techniques, including control of competition at the seedling stage and pre-commercial thinning (PCT), 

that growth rates of one cord/acre/year are possible over a 90+ year rotation (Figure 5). One of the 

authors of this study, Robert Wagner, reports that the Austin Pond site is an average site at best with 

soils categorized as Telos and Chesuncook soil types, “which are both characterized as poorly and 

moderately well-drained silt loams, respectively.” Thus, even on an average spruce-fir site –not the most 

productive site in the region – this study demonstrates that one cord/acre/year is achievable with 

advanced silviculture.  

Figure 5. Mean and standard error of observed and projected (separated by the broken line) total 

yield by treatment; refer to the text for significant differences. 

 

 

 

The authors of the study also evaluated the impact of the treatments on stumpage values as shown 

below. 
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Figure 6. Mean and standard error of observed and projected (separated by the broken line) 

stumpage value and financial returns by treatment; refer to the text for significant differences. 

 

As shown above, the authors of the study evaluated the discount rates at which such treatments are 

economically viable using 2010 stumpage rates and current standards for merchantability, and conclude 

“our results strongly indicated that a long term positive financial return form herbicide and PCT 

treatments in spruce-fir stands is possible when using discount rates under 4%.” (Bataineh, Wagner and 

Weiskittel 2013). 

Calibrating the Northeast Variant of the Forest Vegetation Simulator (FVS-NE) 

Again, regarding whether or not achieving such levels of production are within the realm of possibility, 

Mike Saunders (2008) used data from precommercial thinning and commercial thinning studies to 

calibrate a model commonly used in New England and the Northeast to model growth (FVS-NE), and 

concluded that FVS typically underestimates the growth response particularly from precommercial 

thinning. He went on to calculate the financial returns from advanced silvicultural treatments and 

concluded that: 

“This study is one of the first to comprehensively evaluate precommercial (PCT) and 

commercial thinning (CT) regimes in spruce-fir stands of the region. Results from this 

study indicate that PCT, in general, is advantageous for most structures on all but the 

poorest quality sites. PCT increases piece size, improves access, reduces harvest costs, 

shortens the period to commercial operability, and increases the financial yield 

considerably… Together, these thinning regimes can add 49 – 243% to the value of a 

spruce-fir stand. Obviously, the additional forest-level benefits of PCT and CT to regulate 

long-term wood flow adds even more to the financial attractiveness of these silvicultural 

treatments (Pitt and Lantteigne 2008).” 
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The Green River Precommercial Thinning Trials 

Precommercial thinning trials established in the Green River Watershed in New Brunswick around 1960 

demonstrate that growth rates well above current averages are possible on “good” sites for balsam fir. 

These stands were “cleaned” to ensure conifer dominance and then thinned to different densities eight 

years after overstory removal. As shown below, these stands achieved growth as much as 1.15 

cords/acre/year over a 40-45 year period. 

Figure 7. Average stand attributes over time. The x-axis (stand age) reflects years post-harvest – 

since trees existed as advanced regeneration prior to harvest, actual tree ages average eight years 

older than x (Table 1). Plotted values are treatment plot means. 

 

 

 

Converting cubic meters per hectare to cubic feet per acre is accomplished by multiplying the 7 cubic 

meters of growth achieved by one treatment by 14 (John Brissette, pers. comm.), which yields 98 cubic 

feet/acre/year, which when divided by 85 cubic feet per cord yield 1.15 cords/acre/year. 

The authors also found that the PCT treatment increased gross merchantable volume by 20%, sawlog 

volume by 28% and landowner stumpage revenues by as much as 23%. They also found “that PCT 

treatment may (allow???) quality stands to be moved ahead in a harvest queue upwards of 15 years” 

(Pitt, et al. 2013). (Note: that since this is a quote we are unsure of the missing word.) 
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Figure 8. Average stand production and value over time. Plotted values are treatment plot means; 

lines reflect the fit of model [A3] to each treatment. Results (p > F) from ANOVA and orthogonal 

contrasts are provided for parameter estimates from [A3] (maximum and age of maximum) and 

the last measurement taken at average stand age 56.  

  

 

 

 

 

 

 

 

 

 

 

The Chadbourne Lands 

FIA data shows that approximately 3% of New England’s productive forest lands could produce 

between 120-160 cubic feet of wood/acre/year. This is approximately 1 1/2-2 cords. Further, 

practitioners report such levels of growth have actually been achieved. Bob Chadbourne of Chadbourne 

Timberlands, which manages substantial acreage in the Bethel area of Maine for white pine, reports that 

on some sites they have achieved more than two cords/acre/year (Bob Chadbourne, pers. comm. and 

notes on an unpublished study which documented growth rates of 5.9 to 6.4% per year in a stand with 

19,857 board feet/acre). Chadbourne employs very progressive silvicultural practices which include: 

 Choosing when to harvest to maximize regeneration of white pine, e.g., good seed years; 

 Scarifying sites to increase regeneration of white pine; 

 Interplanting where needed to regenerate white pine; and 

 Controlling competition with white pine seedlings and saplings. 

Landscape Level Sustainable Harvest Rates in Massachusetts 

Berlik, Kittredge and Foster (2002) assessed the potential for enhancing growth on forest lands in 

Massachusetts. They concluded that growth rates achievable using “conventional” rather than “highly 

intensive” could be in the range of approximately 2/3 cord/acre/year4, and they explained their 

methodology in their report entitled, “The Illusion of Preservation.” Their methodology is as follows: 

                                                 
4 A general rule of thumb is that 1,000 board feet is roughly equal to 2 cords. 
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Box 1: Estimating a Landscape Level Sustainable Harvest Rate in Massachusetts 

There are several ways to arrive at an average growth rate. Comparison of the 1998 Forest 

Inventory Analysis of Massachusetts by the US Forest Service with previous surveys indicate 

that these forests grew by 180 board feet (bf)/acre/year from 1985 to 1998, 117.3 bf/acre/year 

from 1972 to 1985 and 83.2 bf/acre/year from 1953 to 1972. These are estimates of net growth 

after deducting negative effects such as disease, natural disturbance and harvesting.  

A Harvard Forest study from 1956 to 1987 found similar rates in the years corresponding to the 

FIA surveys (unpublished data, Tom Swamp Tract). A stand simulator developed by the US 

Forest Service (NE-Twigs) predicted for an average Massachusetts stand accumulations of 291.4 

bf/acre/year for 2000–2005, 333.6 bf/acre/year for 2005–2010 and 177.2 bf/acre/year for 2010–

2015. An analysis of ten published studies that estimated growth of unharvested New England 

mixed hardwood stands based on large data sets found an average growth rate of 278.2 

bf/acre/year. However, there is reason to believe that the Massachusetts forests may exceed these 

mixed hardwoods stands due to the high growth rates of two conifers: eastern hemlock (10% of 

the basal area of Massachusetts forests) and white pine (30% of the basal area of Massachusetts 

forests). Kelty (1989) found that the yield of hardwood stands increases by 19% if they contain 

hemlock, since it can thrive in the shade of hardwoods without reducing their growth. Leak, et 

al., (1970) indicated that fully stocked white pine stands in Massachusetts have a mean growth 

rate of 865.9 bf/acre/year. Taking the mixed hardwood stands and hemlock and white pine into 

consideration, an overall sustainable growth rate for Massachusetts forests of 340 bf/acre/year 

seems reasonable (1.2 m3/ac/yr), i.e,. 20% greater than 280 bf/acre/year. This, of course, can 

vary greatly depending on site quality, species composition, age and density, and the silvicultural 

treatment history of individual stands. For purposes of comparing potential production and 

consumption at a statewide level, we believe this growth rate estimate to be appropriate, and to 

represent a rate at which Massachusetts forests could be harvested in a sustainable and non-

declining way into the future.  

What would a forested landscape look like that was sustainably producing 340 bf/ac/yr? We do 

not believe that this is an aggressive growth rate that would require highly intensive silvicultural 

methods, such as planting, fertilization, pesticides, monocultures, genetically improved trees, or 

pre-commercial thinning. All the evidence considered in the development of our overall 

sustainable growth estimate was based on conventional silvicultural scenarios of natural 

regeneration of mixed stands of native species composition, and intermediate thinning typical of 

conventional New England “woodlot” management. If some stands were aggressively managed 

they could produce significantly more than our sustainable estimate. Such higher levels of 

production would contribute toward meeting our own needs at home, and lessen the need to 

bring wood from elsewhere. To the citizen, tourist, or person enjoying the outdoors in rural 

Massachusetts, we believe that such heightened timber management would not look appreciably 

different from the current heavily forested condition. 
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Maine Timber Supply Assessment 

Wagner, Bowling and Seymour (2003) assessed the potential for wood supply in Maine with improved 

silviculture, including competition control and precommercial thinning. They projected that after a 

period of adjustment of approximately 20 years yields of 750-800 million cubic feet, or approximately 

9-10 million cords, were possible. Given that they were working with a little less than 17 million acres 

of Maine timberland, this works out to 9/17 – 10/17 cords/acre/year. The modeling that they employed 

suggested that, in general, in addition to competition control and precommercial thinning, two-stage 

shelterwood management would maximize wood production. 

Figure 9. Projected annual harvest and growth under No Future Treatment and Optimum Future 

Treatment scenarios 

 

 

In a conversation verifying the interpretation of this study, Dr. Wagner related his belief that, as 

explained in entry 4 on Calibrating the Forest Vegetation Simulator, the model that was used in this 

analysis underestimated the response of stands to thinning, and hence, the growth response predicted by 

this analysis is low (Dr. Robert Wagner, pers. comm.) 
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Figure 10. Harvest volumes (a) and acres harvested (b) by various harvest methods over 20 

periods under optimum future treatment (0 A/yr planting; 122,908 A/yr PCT; and 21,458 A/yr 

herbicide application). This is the optimum solution for unlimited future use of the three 

treatments. Each period is five years. 
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Leak, et al. on Yields of White Pine 

Leak, et al. (1970) report that at full stocking on an average site (site index 50-60) white pine can yield 

7/8 to 1 cord/acre/year at 100 years of age (using a conversion rate of 85 cubic feet/cord). Table 7 from 

their report summarizes their results. 

Table 7. Cubic-foot yields per acre to a 3.0-inch i.b. top in Maine, Massachusetts, and New 

Hampshire, by age, site index (b.h. age 50), and stocking percent (applies to overstory pine trees 

3.0 inches DBH and over) 

 

Note here that Weiskettel (2013) reports that the average site index for sites in Maine is a little over 50 

(McWilliams 2013c and Attachment 2). 

 

Uneven Aged Northern Conifer Stands 

Solomon and Frank (1983) studied the growth response of managed uneven-aged northern conifer 

stands on the Penobscot Experimental Forest in Bradley, Maine. They reported an average annual gross 

growth (net growth plus mortality) of 50-70 cubic feet/acre/year – or approximately 5/8-7/8 

cord/acre/year. 
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Table 8. Average annual gross growth, net growth, survivor growth, ingrowth, and mortality by 

size class, residual basal area, and harvest interval (in merchantable cubic feet per acre – 

excluding bark, 1-foot stump, and 4-inch top).* 

 

 * For conversion to cubic meters per hectare multiply by 0.069973. 

 

Other Work on the Penobscot Experimental Forest 

Dr. Laura Kenefic (2013), a researcher for the US Forest Service working on the Penobscot 

Experimental Forest, reports: 

“Over the approximately 50 years of the study (using a cubic foot to cord conversion of 

85) we have grown on average 0.6 cords/acre/year in the 5-year selection, 0.5 

cords/acre/year in the 10- and 20-year selection and diameter-limit cut stands, and 0.8 

cords/acre/year in the uncut reference (one stand of which is on a better site than most of 

the study, and has more pine).  

The even-aged treatments have grown as little as 0.29 cords/acre/year (commercial 

clearcut, cut twice) over the 50-year period and the two-and three-stage shelterwoods 0.5 

cords/acre/year. However, these are apples and oranges comparisons because the even-

aged treatments went through periods of regeneration during which there were no 

merchantable trees (thus no trees contributing to volume growth estimates). If we look at 

more recent (last 5 or 10 year) growth rates, we see about 0.7 cords/acre/year in the two-

stage shelterwood (which has some residuals from the previous stand and is thus two-

aged) and close to 1.0 cords/acre/year in the truly even-aged three-stage shelterwood, 

with and without PCT/CT. 

These data are preliminary, as they have not been subjected to statistical analysis.” 

Dr. Kenefic also reports “The sites are highly variable re: drainage, but tend toward wet and 

conifer-dominated.”  
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Also on the Penobscot Experimental Forest, Sendak, Brissette and Frank (2003) reported on the 

growth of mixed northern conifers subject to a variety of different silvicultural systems. They 

reported that selection and shelterwood management yielded over 1/2 cord/acre/year in gross 

growth. 

Table 9. Average annual growth in volume (cubic metres per hectare per year) by 

components and treatment in order of decreasing net growth for trees ≥11.4 cm diameter 

at breast height (DBH). 

 

 

Regarding conversion rates, John Brissette of the US Forest Service advised, “to convert cubic meters 

per hectare of volume to cubic feet, per acre multiply by 14.2918,” and that a cord is generally converted 

at the rate of 85 cubic feet per cord pers. comm.). 

Quabbin Reservoir Lands 

Lloyd Irland (2013) summarized the results of forty years of management on the Quabbin Reservoir 

Lands – an area managed for watershed protection rather than maximum timber production. Lloyd 

reports:  

“The 55,000 acre Quabbin Reservation in Massachusetts has been conservatively 

managed for watershed protection for many years. An active forest management program 

has been in place as well. From 1960 to 2000, a total of 130,000 board feet of timber 
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were removed, but the inventory increased four-fold. The periodic annual growth, net of 

mortality, over this period was 181 board feet per acre per year. This rate exceeded the 

state average for the same period. Some rough arithmetic would put the growth rate at .38 

cords per acre per year. Given that maximizing timber productivity is not a management 

goal, this is an impress rate of growth” (Kyker-Snowman 2006). 

Irving Lands in New Brunswick 

Pelletier and Pitt (2008) report on the results of mid-rotational commercial thinning experiments in two 

spruce plantations age 36 and age 40 in the Black Brook District of J.D. Irving Limited. The site index 

for white spruce at both sites was estimated to be 20 m at age 50. Early competition from brush and 

hardwoods was controlled at both sites. They found that the thinnings did achieve the purpose of 

increasing growth on the residual stand, but did not significantly affect total growth. Regarding gross 

growth, they reported that these stands grew at rates of approximately 8 and 10 m3/ha per year or 

approximately 1.3 to 1.7 cords per acre per year. Merchantable growth was reported to be 10-15% less. 

A summary of their results is shown below (Tables 10 and 11). 
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Table 10. Mean stand attributes for Camp 16 in northwestern New Brunswick at age 36, all species combined 

 

 Source: Pelletier and Pitt (2008). 
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Table 11. Mean stand attributes for Black Brook Hill in northwestern New Brunswick at age 40, all species combined 

 

 Source: Pelletier and Pitt (2008). 
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What Practitioners Report 

A variety of practitioners from different areas in New England report on the low end yields of 

approximately 1/2 cord/acre/year to over 1 cord/acre/year on average sites in their areas (see Attachment 

3 for more information). 

Conclusion on the Potential for Wood Growth in Terms of Volume 

Based on this review, it appears that: 

1.  Expanding use of conventional silvicultural practices – for example, regenerating species well-

suited to each site – should yield approximately 1/2 to 2/3 cord/acre/year;  

2. Employing advanced silviculture – for example, controlling competition for regeneration, 

precommercial thinning as well as commercial thinning – should yield 3/4 to 1 cord/acre/year on 

average; and 

3. The biological potential of New England’s working forests is likely in excess of 1 cord/acre/year. 

Combining these conclusions with the information on the acreage of working forest lands leads to the 

following conclusions regarding the potential of New England’s working forests to produce wood under 

different scenarios. 

 

Table 12. Potential timber production in cords for New England under different sets of 

assumptions 

Average 

productivity 

achieved 

Working 

forestland 

reduced by 

unrestrained 

potential land use 

conversions = 

21,193,503 acres 

(see Table 3) 

Wildlands and 

Woodlands 

Report estimate 

of working 

forest = 

27,000,000 acres 

This report’s 

estimate of total 

forest lands currently 

available for timber 

management = 

28,193,503 acres 

(See Table 2, Column 

#6) 

This report’s estimate of total 

forest lands which potentially 

could be available for timber 

management in the future if 

current management 

restrictions were modified = 

29,229,504 acres 

(See Table 2, Column #7) 

½ cord/acre/year 

(conventional 

silviculture) 

10,596,752 13,500,000 14,096,752 14,614,752 

¾ cord 

(advanced 

silviculture) 

15,895,127 20,250,000 21,145,127 21,922,128 

1 cord 

(biological 

potential) 

21,193,503 27,000,000 28,193,503 29,229,504 

 

2. A Big Opportunity – Grow for Quality  

In addition to having the potential to produce a greater volume of wood, FIA data shows the quality of 

New England’s current timber stands is far below what it could be (Table 13). 
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Table 13. Net volume of growing-stock trees (at least 5 inches DBH), in cubic feet, on forest land 

(excluding site class 7) by diameter class and TREE GRADE, New England 

Forest-type group 

Tree  

Grade 1 

Tree 

Grade 2 

Tree 

Grade 3 Grade 4 Other Total Percent 

White-red-jack pine 18,051,305 12,736,734 13,746,997 7,449,977 17,667,151 69,652,165 13.0% 

Spruce-fir 29,653,148 2,317,203 3,075,916 252,829 28,626,392 63,925,489 11.9% 

Upland oak 16,483,629 20,535,241 25,922,055 6,419,425 32,671,534 102,031,883 19.1% 

Northern 

hardwoods 50,312,768 27,884,604 44,211,068 6,796,527 90,675,152 219,880,120 

41.1% 

Aspen-birch 7,014,699 2,416,055 4,708,474 515,648 17,156,188 31,811,065 5.9% 

Miscellaneous 17,774,408 3,292,884 5,319,870 1,091,385 20,427,544 47,906,092 9.0% 

Total 139,289,957 69,182,721 96,984,380 22,525,791 207,223,961 535,206,814 100.0% 

Percent 26.03% 12.93% 18.12% 4.21% 38.72% 100.00%  

 

Figure 11. Volume of timber by tree grade and major type groups 

 

According to Will McWilliams of the US Forest Service, “Tree grade one trees have the least amount of 

defect and yield the highest quality lumber. Generally, tree grades one and two are preferred by saw-

millers. Grades three is commonly used for pallets, and other low-grade products. Grade four is for tie 

and timber grade material.” 

Regarding growing for quality, Lloyd Irland reports that “maintaining proper stand densities, thinning to 

retain the highest quality stems, and pruning stems when they are approximately four inches in diameter, 

can dramatically increase the volume of trees in the higher grades. This can have significant implications 

for returns from both growing timber and manufacturing forest products. For example, high quality 

veneer can command 20 times the price of pulp quality material and more than double the price of 

typical sawlogs (see figures which follow). The potential for improvement in log quality is limited only 

by the interest and motivation of forest owners and managers.” 
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Bill Leak commented that “quality improvement in hardwoods especially is a huge opportunity” (Leak, 

pers. comm.). 

Growing for quality is challenged on many tracts because past cutting histories have degraded quality, 

often over centuries. The good trees were cut; the trees of less desirable species, form, and quality were 

left. Further, brushy understories, occasionally of exotic species, now interfere with desirable 

regeneration. Managing such “high-graded” stands for volume growth is not appealing—you are using 

the site’s growth potential for firewood and pulpwood.  

It is possible to put the high–grading process into reverse gear by sensible cutting practices. Patience is 

required, and a bit of forestry and logging skill. For particular forest conditions and areas, numerous 

guidelines are available to show how this is done. The rewards can be large, as the premium paid for a 

ton of higher quality wood can be very high. A value scale for oak in Maine illustrates this point. The 

numbers would be different in other parts of the region, but the general pattern would be the same. In 

fact, some parts of New England have higher prices for better grades of oak sawtimber than does Maine.  

Growing for quality requires cutting in such a way as to reduce the stocking of low value species and 

stems and retain the trees with the most promise to grow valuable wood. Such treatments not only halt 

the waste involved in putting growth potential on low value trees, but it will accelerate diameter growth 

of the remaining stand. In many instances, this can yield a better return even at the end of a single 15 

year cutting cycle – though full restoration of sawtimber stands of desirable species can take much 

longer and encounter significant challenges. 

Figure 12. Oak value scale, 2007-2011, Maine average stumpage prices 

 

See for data, Attachment 4. 
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Figure 13. Stumpage values, 1959-2009 

 

G. Conclusion 

Over the next 50 years, between 21 million and 28 million acres of working forestlands could be 

retained in New England. In addition, Forest Inventory & Analysis data, silvicultural analysis and expert 

opinion suggest that productivity rates in the range of 1/2 to 1 cord per acre per year are achievable on a 

sustained yield basis. Data shows that for New England, taken as a whole, annual harvest has been 

approximately 0.29 cords per acre. We believe that through employing exemplary forestry practices it 

will be possible to double this harvest to 0.60 cords per acre per year. If there is between 21 and 28 

million acres available for management, then we could expect annual harvest in the range of 12.6 and 

16.8 million cords of wood. On the high end, this is approximately double today’s harvest. Furthermore, 

the quality of the timber New England produces could be dramatically enhanced. Improving quality has 

major positive implications for both financial returns to landowners and the economic viability of the 

region’s forest products industry. Achieving this potential, in growth and quality, is not possible with 

current management practices, a focus on short term financial rewards and the antipathy of many small 

landowners towards timber harvesting. However, if New Englanders embrace the notion that, as 

consumers of wood products, actively managing and harvesting forest lands can be done in an 

environmentally responsible manner; and if exemplary forestry as described in the report becomes more 

widely practiced, then higher levels of both production and quality are possible while protecting 

ecological and social values. The end result can be New Englanders meeting more of their own wood 

product needs from the region’s forests, improvements in certain environmental conditions such as 

wildlife habitat, and a resurgence of wood industries and employment. 
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I. Attachments 

1. Corrected Yield Tables and Eben's question 

 

McWilliams, Will -FS <wmcwilliams@fs.fed.us>  
 

Aug 12 

 

 

 

 to me, ESypitkowski  

 
 

Alec and Eben 

Please find attached a new spreadsheet that has been corrected so that the northern hardwoods are not 

double counted – you will notice that some of the per acre yields for the 120-164 site productivity class 

are lower than the yields for the 85-119 class, e.g., aspen-birch and miscellaneous – the reason for this is 

that there are too few samples to get a good estimate – for example, assuming that each FIA plots is 

about 6,000 acres, the aspen-birch yield per acre is only based on 5 plots with a sampling error of about 

60 percent – sorry for the mistake in the first spreadsheet 

Eben 

Now to your question about where in the heck are all those sites capable of producing 120-164 cu ft/acre 

at MAI? Fixing the error didn’t make them go away, there are just fewer acres than before and they 

account for 2.5 percent of the forest area – although these sites are found scattered across New England, 

most are sugar maple-beech-birch and spruce-fir stands in Maine and across northern NH and VT (note: 

New England includes CT, ME, MA, NH, RI, and VT) – thanks for the great question and prompting me 

to find the mistake 

The World is Losing Forest at a Rate of a Football Field Every four Seconds 

William H. McWilliams, Research Forester 

US Forest Service, Northern Research Station 

Forest Inventory and Analysis 

11 Campus Blvd, Suite 200 

Newtown Square, PA 19073 

610.557.4050 

wmcwilliams@fs.fed.us 

www.nrs.fs.fed.us/fia/ 

   

tel:610.557.4050
mailto:wmcwilliams@fs.fed.us
http://www.nrs.fs.fed.us/fia/
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Area of forest land, volume of growing-stock trees, and volume of growing-stock trees per acre 

for fully-stocked natural stands excluding forest land classified as site class 7 

by custom forest-type group, New England, 2011

Site productivity class

Acres 20-49 50-84 85-119 120-164 All classes Percent

White-red-jack pine 189,926 578,625 232,974 78,921 1,080,446 22.20

Spruce-fir 457,617 1,275,006 384,301 62,863 2,179,787 17.69

Upland oak 1,038,574 995,323 205,224 54,857 2,293,978 15.43

Northern hardwoods 3,042,294 2,405,775 892,280 102,053 6,442,402 28.71

Aspen-birch 395,498 697,964 228,096 32,767 1,354,325 9.22

Miscellaneous 518,685 324,425 154,808 23,982 1,021,900 6.75

5,642,594 6,277,118 2,097,683 355,443 14,372,838

Percent 39.26 43.67 14.59 2.47  

Cubic feet

White-red-jack pine 706,526,569 2,177,216,794 1,019,992,629 353,783,556 4,257,519,548

Spruce-fir 556,912,599 2,029,337,855 654,128,262 129,927,771 3,370,306,487

Upland oak 2,781,035,215 3,030,243,265 689,147,773 178,230,143 6,678,656,396

Northern hardwoods 6,420,276,492 5,384,689,103 1,910,424,356 244,018,804 13,959,408,755

Aspen-birch 611,861,772 980,126,783 339,742,943 20,103,703 1,951,835,201

Miscellaneous 988,697,995 698,046,369 346,397,932 31,710,204 2,064,852,500

Cubic feet per acre

Site Productivity Class

20-49 50-84 85-119 120-164 All classes

White-red-jack pine 3720.0 3762.7 4378.1 4482.8 3940.5

Spruce-fir 1217.0 1591.6 1702.1 2066.8 1546.2

Upland oak 2677.7 3044.5 3358.0 3249.0 2911.4

Northern hardwoods 2110.3 2238.2 2141.1 2391.1 2166.8

Aspen-birch 1547.1 1404.3 1489.5 613.5 1441.2

Miscellaneous 1906.2 2151.6 2237.6 1322.3 2020.6
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2. Table from Aaron Weiskittel (2013) 

 

Row 

Labels 

Average of 

SI 

Count of 

SI 

AB 18.53285714 14 

BA 18.85333333 3 

BF 13.02360759 632 

BO 26.103 10 

BS 11.58742268 97 

BT 24.57294118 34 

EH 11.62389381 113 

GA 17.62 1 

PB 16.97147727 88 

QA 20.46694915 59 

RM 19.06308642 81 

RO 19.76521739 115 

RS 13.30885488 882 

SM 18.71752688 93 

TA 16.35346154 26 

WA 19.38736842 133 

WC 9.106796117 103 

WO 17.24 2 

WP 17.24229282 362 

WS 15.09606557 122 

YB 17.54755556 45 

Grand 

Total 14.90716418 3015 
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3. Notes from Conversations with Practitioners 

Everett Towle, whose area of practice is in southwestern Maine, said that with silviculture, including 

regenerating the right species for the right sites, thinning, in his area he felt that average sites could 

produce approximately 1 cord/acre/year and good sites could produce 2 cords/acre/year and some could 

produce even more. 

Bob Chadbourne, who owns a good deal of land and practices forestry in the Bethel, Maine area, an area 

which includes some deep well-drained alluvial soils, reports that on the best sites yields of 2 

cords/acre/year are possible and on average sites, he would expect between 3/4 and 1 cord/acre/year. 

Richard Morrill, forest manager for Baxter State Park, reports “Our even age management in spruce-fir 

stands produces between 0.33 and 0.6 cord/acre/year depending on site quality, assuming an 80+ year 

rotation. I believe this can be increased (perhaps up to 1.0+ cords) with more intensive early stand 

treatments, which we are just beginning to experiment with. The multi-age stands are closer to 0.33-0.4 

cord/acre/year, although we don’t have great data to support those values yet.” 

Michael Bartlett, a forester for Hull Forest Products in Western Massachusetts and northwestern 

Connecticut, reports that their lands which are currently growing 100 board feet/acre/year could be 

enhanced to approximately ½ cord/acre/year. 

Donald Feeney, who practices in western Maine and who reports that most of the land he works in is 

mixed wood, he feels that yields of greater than 1 cord/acre/year are possible with a good forest 

management and the right rotations which he feels are approximately 75 years for spruce-fir and 95-120 

for hardwoods. 

Sherman Small who practices in central and western Maine reports yields of 0.4-0.6 cords/acre/year with 

the .6 representing what he believes would be if “ideal forestry were practiced.” 
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4. Oak Workbook 

 

Oak Workbook
Oak MBF =

 5.4 green tons

Oak MBF =

 5.4 green tons

Oak MBF =

 5.4 green tons

 Oak

Veneer 

 Oak

Veneer 

 Oak

Sawlogs 

 Oak

Sawlogs 

 Oak

Blended

Sawlogs 

 Oak

Landrun

Sawlogs 

Year
 Nominal Price

($/MBF) 

 Nominal Price

($/Green Ton) 

 Nominal Price

($/MBF) 

 Nominal Price

($/Green Ton) 

 Nominal Price

($/MBF) 

 Nominal Price

($/Green Ton) 

1959 $40.00 $7.41 $16.30 $3.02 $21.57 $3.99

1960 $30.83 $5.71 $16.88 $3.13 $19.64 $3.64

1961 $32.00 $5.93 $18.00 $3.33 $22.31 $4.13

1962 $31.00 $5.74 $18.00 $3.33 $22.06 $4.09

1963 $29.00 $5.37 $16.00 $2.96 $20.33 $3.77

1964 $29.00 $5.37 $17.00 $3.15 $21.00 $3.89

1965 $31.00 $5.74 $17.00 $3.15 $20.68 $3.83

1966 $30.00 $5.56 $20.00 $3.70 $22.50 $4.17

1967 $25.00 $4.63 $18.00 $3.33 $19.56 $3.62

1968 $28.00 $5.19 $20.00 $3.70 $21.88 $4.05

1969 $33.00 $6.11 $24.00 $4.44 $25.80 $4.78

1970 $35.00 $6.48 $22.00 $4.07 $25.71 $4.76

1971 $38.00 $7.04 $22.00 $4.07 $25.43 $4.71

1972 $40.00 $7.41 $26.00 $4.81 $28.15 $5.21

1973 $39.00 $7.22 $25.00 $4.63 $27.43 $5.08

1974 $40.00 $7.41 $24.17 $4.48 $32.09 $5.94

1975 $70.59 $13.07 $38.85 $7.19 $38.85 $7.19

1976 $76.70 $14.20 $44.75 $8.29 $44.75 $8.29

1977 $118.15 $21.88 $47.46 $8.79 $48.16 $8.92

1978 $115.78 $21.44 $49.07 $9.09 $50.21 $9.30

1979 $140.06 $25.94 $87.75 $16.25 $88.30 $16.35

1980 $59.75 $11.06 $77.17 $14.29 $77.05 $14.27

1981 $150.00 $27.78 $94.68 $17.53 $94.74 $17.54

1982 $197.56 $36.59 $99.41 $18.41 $104.73 $19.39

1983 $212.29 $39.31 $115.39 $21.37 $117.51 $21.76

1984 $303.17 $56.14 $153.55 $28.44 $161.19 $29.85

1985 $189.23 $35.04 $101.47 $18.79 $102.91 $19.06

1986 $99.96 $18.51 $111.48 $20.64 $111.44 $20.64

1987 $270.05 $50.01 $142.99 $26.48 $159.96 $29.62

1988 $386.27 $71.53 $161.70 $29.94 $184.91 $34.24

1989 $317.19 $58.74 $182.00 $33.70 $198.44 $36.75

1990 $305.88 $56.64 $209.87 $38.86 $217.35 $40.25

1991 $358.25 $66.34 $180.50 $33.43 $199.71 $36.98

1992 $257.47 $47.68 $165.94 $30.73 $176.18 $32.63

1993 $297.55 $55.10 $188.69 $34.94 $207.33 $38.39

1994 $566.06 $104.83 $251.01 $46.48 $317.93 $58.88

1995 $612.14 $113.36 $240.89 $44.61 $324.36 $60.07

1996 $609.96 $112.96 $256.91 $47.58 $343.58 $63.63

1997 $573.97 $106.29 $244.38 $45.26 $329.53 $61.02

1998 $532.15 $98.55 $236.85 $43.86 $309.39 $57.29

1999 $461.86 $85.53 $216.65 $40.12 $285.41 $52.85

2000 $568.53 $105.28 $237.15 $43.92 $344.68 $63.83

2001 $465.51 $86.21 $214.72 $39.76 $291.11 $53.91

2002 $517.81 $95.89 $224.08 $41.50 $312.05 $57.79

2003 $541.63 $100.30 $262.77 $48.66 $348.36 $64.51

2004 $566.47 $104.90 $290.90 $53.87 $372.27 $68.94

2005 $552.00 $102.22 $264.07 $48.90 $338.94 $62.77

2006 $536.00 $99.26 $220.42 $40.82 $302.28 $55.98

2007 $448.00 $82.96 $224.36 $41.55 $283.44 $52.49

2008 $494.00 $91.48 $219.10 $40.57 $303.48 $56.20

2009 $457.00 $84.63 $176.34 $32.66 $265.27 $49.12

2010 $498.00 $92.22 $192.10 $35.57 $296.22 $54.86

2011 $444.00 $82.22 $194.29 $35.98 $271.84 $50.34

Most Recent 5 Yr: $86.70 $37.27 $52.60
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Oak Workbook (cont.)
MXD Hwd MBF = 

4.95 green tons

MXD Hwd Cords = 

2.475 green tons

Fuelwood Cords = 

2.475 green tons
 MXD HWD

(Pallet)

Sawlogs 

 Mxd Hwd

(Pallet)

Sawlogs 

 MXD HWD

Rough

Pulpwood 

 Mxd Hwd

Rough

Pulpwood 

 Fuelwood/

Firewood 

 Fuelwood/

Firewood 

 Biomass

Chips 

Year
 Nominal Price

($/MBF) 

 Nominal Price

($/Green Ton) 

 Nominal Price

($/Cord) 

 Nominal Price

($/Green Ton) 

 Nominal Price

($/Cord) 

 Nominal Price

($/Green Ton) 

 Nominal Price

($/Green Ton) 

1959 $2.10 $0.85

1960 $1.88 $0.76

1961 $1.75 $0.71

1962 $1.50 $0.61

1963 $1.75 $0.71

1964 $1.75 $0.71

1965 $1.75 $0.71

1966 $2.00 $0.81

1967 $2.25 $0.91

1968 $2.25 $0.91

1969 $2.50 $1.01

1970 $3.50 $1.41

1971 $2.25 $0.91

1972 $2.50 $1.01

1973 $22.00 $4.44 $2.75 $1.11

1974 $22.75 $4.60 $3.00 $1.21

1975 $28.04 $5.66 $4.38 $1.77

1976 $21.55 $4.35 $4.30 $1.74

1977 $18.41 $3.72 $4.12 $1.66

1978 $24.20 $4.89 $4.92 $1.99 $4.65 $1.88

1979 $27.02 $5.46 $5.07 $2.05 $5.85 $2.36

1980 $26.49 $5.35 $6.54 $2.64 $6.59 $2.66 $3.86

1981 $24.03 $4.86 $7.09 $2.87 $6.77 $2.73 $3.11

1982 $33.17 $6.70 $7.63 $3.08 $7.16 $2.89 $3.32

1983 $27.82 $5.62 $6.83 $2.76 $7.81 $3.16 $3.44

1984 $49.30 $9.96 $7.27 $2.94 $7.41 $2.99 $2.75

1985 $38.85 $7.85 $7.11 $2.87 $6.65 $2.69 $2.17

1986 $48.47 $9.79 $7.07 $2.86 $7.79 $3.15 $1.96

1987 $41.55 $8.39 $6.50 $2.63 $7.48 $3.02 $2.29

1988 $75.99 $15.35 $7.99 $3.23 $8.24 $3.33 $2.10

1989 $50.86 $10.27 $5.66 $2.28 $6.13 $2.48 $1.88

1990 $49.67 $10.03 $5.61 $2.27 $7.84 $3.17 $1.89

1991 $41.08 $8.30 $7.39 $2.99 $7.38 $2.98 $3.85

1992 $42.93 $8.67 $8.00 $3.23 $10.00 $4.04 $1.77

1993 $31.00 $6.26 $8.00 $3.23 $10.00 $4.04 $2.00

1994 $53.24 $10.76 $8.20 $3.31 $11.00 $4.44 $1.63

1995 $59.12 $11.94 $9.10 $3.68 $11.00 $4.44 $1.78

1996 $54.64 $11.04 $9.18 $3.71 $11.00 $4.44 $2.07

1997 $55.97 $11.31 $9.13 $3.69 $11.00 $4.44 $1.44

1998 $61.50 $12.42 $9.76 $3.95 $10.43 $4.21 $1.12

1999 $61.47 $12.42 $9.29 $3.75 $10.96 $4.43 $1.08

2000 $74.20 $14.99 $9.37 $3.78 $11.00 $4.44 $0.99

2001 $76.81 $15.52 $10.26 $4.14 $10.44 $4.22 $1.35

2002 $73.51 $14.85 $10.18 $4.11 $10.27 $4.15 $1.17

2003 $91.46 $18.48 $11.67 $4.71 $12.00 $4.85 $1.00

2004 $96.33 $19.46 $16.17 $6.53 $15.00 $6.06 $1.36

2005 $57.00 $11.52 $13.80 $5.58 $15.00 $6.06 $1.63

2006 $60.00 $12.12 $11.50 $4.65 $16.00 $6.46 $1.92

2007 $54.00 $10.91 $11.50 $4.65 $18.00 $7.27 $2.24

2008 $61.00 $12.32 $20.70 $8.36 $22.00 $8.89 $2.54

2009 $63.00 $12.73 $16.10 $6.51 $19.00 $7.68 $2.93

2010 $61.11 $12.35 $18.40 $7.43 $20.00 $8.08 $3.59

2011 $63.00 $12.73 $20.70 $8.36 $22.00 $8.89 $2.44

Most Recent 5 Yr: $12.21 $7.06 $8.16 $2.75
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Oak Workbook (cont.)
see cht below See 1977 and 2006 beech data --

BEECH

Ratios BEECH  per M

Year
 Veneer over 

logs 

Logs 

over 

pallet blended logs

Ratio, 

beech to 

Oak 

Blended

ratio to 

pallet 

logs  Q:  these blended RO and WO? 

1959 2.45 11.78$            55%

1960 1.83 12.69$            65%

1961 1.78 12.67$            57%

1962 1.72 12.50$            57%

1963 1.81 14.08$            69%

1964  1.71 13.46$            64%

1965 1.82 12.53$            61%

1966 1.50 12.67$          56%

1967 1.39 13.25$            68%

1968 1.40 15.50$            71%

1969 1.38 17.07$            66%

1970 1.59 18.25$            71%

1971 1.73 16.33$            64%

1972 1.54 17.46$            62%

1973 1.56 1.14 15.95$            58% 72%

1974 1.65 1.06 15.52$            48% 68%

1975 1.82 1.39 16.30$            42% 58%

1976 1.71 2.08 18.12$            40% 84%

1977 2.49 2.58 32.10$            67% 174% Anomaly?    Typo or something?

1978 2.36 2.03 21.09$            42% 87%

1979 1.60 3.25 20.89$            24% 77%

1980 0.77 2.91 23.21$            30% 88%

1981 1.58 3.94 21.73$            23% 90%

1982 1.99 3.00 26.24$            25% 79%

1983 1.84 4.15 26.54$            23% 95%

1984 1.97 3.11 28.44$            18% 58%

1985 1.86 2.61 25.47$            25% 66%

1986 0.90 2.30 27.38$            25% 56%

1987 1.89 3.44 31.62$            20% 76%

1988 2.39 2.13 30.10$            16% 40%

1989 1.74 3.58 32.59$            16% 64%

1990 1.46 4.23 39.94$            18% 80%

1991 1.98 4.39 44.43$          22% 108%

1992 1.55 3.86 41.00$            23% 95%

1993 1.58 6.09 35.00$            17% 113%

1994 2.26 4.71 53.03$            17% 100%

1995 2.54 4.07 52.33$            16% 89%

1996 2.37 4.70 55.15$            16% 101%

1997 2.35 4.37 65.92$            20% 118%

1998 2.25 3.85 63.96$            21% 104%

1999 2.13 3.52 61.81$            22% 101%

2000 2.40 3.20 55.32$            16% 75%

2001 2.17 2.80 53.73$            18% 70%

2002 2.31 3.05 61.94$            20% 84%

2003 2.06 2.87 65.00$            19% 71%

2004 1.95 3.02 90.00$            24% 93%

2005 2.09 4.63 75.00$            22% 132%

2006 2.43 3.67 124.00$          41% 207% anomaly?

2007 2.00 4.15 74.00$            26% 137%

2008 2.25 3.59 77.00$            25% 126%

2009 2.59 2.80 63.00$            24% 100%

2010 2.59 3.14 $74.00 25% 121%

2011 2.29 3.08 $73.00 27% 116%
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Ratio to next lower

For plot:Veneer Logs 86.70$               1.65$                

Landrun Sawlogs 52.60$               4.31$                

Pallet wood 12.21$               1.73$                

Pulpwood 7.06$                  0.87$                

Fuelwood 8.16$                  2.97$                

Biomass 2.75$                  n.a.
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