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INTRODUCTION 

This Project Design Document (PDD) is prepared for The Tensas River National Wildlife 

Refuge Afforestation Project (“Tensas River Afforestation Project”) to meet The Climate, 

Community and Biodiversity Alliance’s Standard (“CCBS” or “CCBA”).  Such an afforestation 

project is for the creation of CO2 offsets (“carbon credits”) from 1,870 acres of land in 

Northeastern Louisiana along the Tensas River.  The 1,870 acres are an aggregate of an 1,100 

acre plot of land planted between December 1, 2007 and March 31, 2008 (i.e., more specifically, 

planting took place post-harvest between February 5 and February 13, 2008) and an additional 

770 acres are scheduled to be planted between October 15, 2008 and March 15, 2009 (i.e., more 

specifically, planting is scheduled to take place between January 26, 2009 and February 4, 2009).   

  The specific planting area is in the region known as the Lower Mississippi Alluvial 

Valley (LMAV), a wetland ecosystem that today supports less than 20% of its original 22 million 

acres of bottomland hardwood habitat.  Decades of conversion to agriculture including corn, 

sugarcane, millet and cotton - often with marginal productivity - have left the remaining forested 

area highly fragmented.  Wildlife dependent upon large intact forest ecosystems, such as the 

Louisiana Black Bear, the Florida Panther and many species of Neo-tropical Songbirds have 

either disappeared or experienced significant declines.1  In addition, the regional ecosystem is an 

important habitat for migrating mallards and wood ducks.2  The Tensas River National Wildlife 

Refuge Afforestation project thus offers a unique opportunity to mitigate climate change by 

sequestering carbon dioxide from the atmosphere and to contribute to the restoration of one of 

the United States of America’s most important wetland habitats in terms of ecological services, 

biological diversity, and recreation for local communities.   

  

 

 

 

 
1  Environmental Synergy, Inc., “Tensas River (Louisiana) Afforestation Project: Forestry Carbon Opportunity” 
2  Ducks Unlimited, “Mississippi Alluvial Valley,” Available: http://www.ducks.org/conservation/initiative21.aspx 
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G1. ORIGINAL CONDITIONS AT PROJECT SITE  

1. General Information  

The Tensas River National Wildlife Refuge is located in the upper basin of the Tensas 

River in Northeastern Louisiana, approximately sixty miles east of Monroe, Louisiana and 35 

miles west of Vicksburg, Mississippi.3  As mentioned previously, the region is known as the 

Lower Mississippi Alluvial Valley (LMAV) and more specifically, this afforestation project is 

located in Madison Parish and is south of the Tallulah, Louisiana metro area.  Tallulah is located 

at Latitude 32º41’ North and Longitude 91º19’ West.4   

Figure 1.  Map of Louisiana indicating relative area of Tensas River Afforestation Project in Madison Parish5 

 
3  Environmental Synergy, Inc., “Tensas River (Louisiana) Afforestation Project: Forestry Carbon Opportunity” 
4  City Data, “Tallulah, Louisiana,” Available: http://www.city-data.com/city/Tallulah-Louisiana.html 
5  Geology.com, “Louisiana Elevation Map,” Available: http://geology.com/state-map/louisiana.shtml 



In 2003, the Trust for Public Land (“TPL”) secured and began exercising an option to 

acquire approximately 11,030 acres of property within the targeted acquisition boundary of the 

Tensas River National Wildlife Refuge as part of a tri-phased, multi-year partnership initiative 

with the U.S. Fish and Wildlife Service (“USFWS”).  The property was previously a part of the 

75,000-acre expanse of land historically known as the Singer Tract (i.e., sewing machine family) 

and then later acquired by the Chicago Mill and Lumber Company.  It was timbered for a 

number of years for the World War II (“WWII”) effort, and subsequently put under agriculture 

production.   

 

 
Figure 2.  Condition of Singer Tract prior to replanting of bottomland hardwoods.    

 

Approximately 4,800 acres in Phases I and II have been planted to native bottomland 

hardwood trees and conveyed to the USFWS since 2004, with project funding for an additional 

1,372 acres committed for planting in 2009.  Investors in Phases I and II have included Entergy, 

Detroit Edison, the National Fish and Wildlife Foundation and Carbonfund.org, Foundation, Inc. 

(“Carbonfund.org”).  It is important to note, only Carbonfund.org’s portion is to be verified and 

validated to the CCBA certification standard and again, this includes the original 1,100 acres of 

 6 
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Phase II-D and the upcoming 770 acres of Phase III-B.  After being planted by Environmental 

Synergy, Inc. (“ESI”), the project lands which are currently in TPL ownership, will be conveyed 

to the USFWS as an addition to the Tensas River National Wildlife Refuge, with Investors 

retaining rights to the CO2 offsets for 99 years.6 

 

 
       Figure 3.  Aerial map displaying the three phases of TPL’s ~11,030 acre acquisition for bottomland     
       hardwood planting and conveyance to USFWS. Initial 1,100 acres of project planted in Phase II-D (Blue)  
       and the future plantings of 770 acres will be in Phase III-B (Green).  (Image courtesy of USFWS) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
6  Environmental Synergy, Inc., “Tensas River (Louisiana) Afforestation Project: Forestry Carbon Opportunity  



 
 
 
 

 
                 Figure 4.  This map delineates Phase II-D, the 1,110 acres of afforestation  
                 funded by Carbonfund.org and the first part of the Tensas River  
                 Afforestation Project.  (Image courtesy of ESI) 
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Figure 5.  This map delineates Phase III-B, the 770 acres of reforestation funded by Carbonfund.org and the 
second part of the Tensas River Reforestation Project.  (Image courtesy of ESI) 
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Geology, Topography and Ecosystems 

The Mississippi Alluvial Valley (MAV) “was once a 24.7 million acre complex of 

forested wetlands interspersed with swamps, cypress-tupelo brakes, scrub-shrub wetlands and 

emergent wetlands.  This vast complex of wetlands, through which nearly 40 percent of North 

America drains, provided wetland functions and wildlife values of incalculable worth.  However, 

the landscape in the MAV has changed dramatically during the last 200 years, with the most 

rapid change occurring within the last 75 years.  Today, only about 20 percent of the original 

forest remains in the MAV.  The rest has been converted to agricultural production.”7 

 

 
Figure 6.  False-color image of land cover in the Tensas River Basin contrasting 1972 and 1991.  The magenta 
areas represent forest cover; the lighter areas represent human use.  The sole remaining portion of Tensas 
forestlands in 1991 is the Tensas River National Wildlife Refuge. (Image courtesy of the Environmental 
Protection Agency)8 
 
 
 
 
 
 

 
7  Ducks Unlimited, “Mississippi Alluvial Valley,” Available: http://www.ducks.org/conservation/initiative21.aspx 
8  U.S. Environmental Protection Agency, “Image/Land Cover Classification,” Available:   
     http://www.epa.gov/nerlesd1/land-sci/tensas/pages2/tensas_geodata.html 



 
 
 
 
 
 

 
Figure 7. Tensas River National Wildlife Refuge, derived from Landsat TM (Thematic Mapper) 1992 
imagery.  Approximate area of Tensas River National Wildlife Reforestation Project outlined in black. 
Courtesy USGS National Land Cover Data (NLCD) 1992.   
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Regional Climate Regimes, Hydrology and Soils  

The regional climate regime of Northern Louisiana is subtropical with average summer 

temperatures of over 83 degrees Fahrenheit.  In contrast, winter temperatures in Northern 

Louisiana average approximately 46 degrees Fahrenheit.  With a vast network of tributaries 

throughout the state, Louisiana also has one of the highest levels of precipitation in the United 

States of America, as illustrated in Figure 8 below.   

Bottomland forests are subject to a hydrologic regime of alternating wet and dry periods. 

Anaerobic soils due to this hydrology are a significant feature of bottomland hardwood forests, 

controlling variations in plants.  Plant distributions are dependent on soil saturation, not because 

of the availability of water, but because of in-availability of oxygen due to the presence of 

water.9 

 

  
     Figure 8.  Annual precipitation in Louisiana10 

 

 

 
9  Louisiana Department of Wildlife and Fisheries, “The Natural Communities of Louisiana,” Available: http://www. 
     wlf.louisiana.gov/pdfs/experience/naturalheritage/naturalcommunities/LA%20NAT%20COM%200504.pdf  
10  World Book, “North American Climates: Louisiana,” Available:      
          http://www.worldbook.com/wb/Students?content_spotlight/climates/north_american_climate_louisiana  
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Vegetation Conditions  

The Mississippi Alluvial Valley (MAV) was entirely covered by bottomland hardwood 

forest at the time of European settlement.  Vegetation in the MAV was predominately hardwood 

species including several species of oak (e.g., Nuttall, Water, Willow, Cherrybark and Overcup), 

Green Ash, Sweetgum, Sweet Pecan, Sycamore, American Elm and Persimmon. Bottomland 

hardwood forests are forested, alluvial wetlands occupying broad floodplain areas flanking large 

river systems and typically mixtures of broadleaf deciduous, needle leaf, deciduous, and 

evergreen trees and shrubs.11  The Louisiana Department of Wildlife and Fisheries recognizes 

the following natural communities in bottomland hardwood forests:12 

 

a) Overcup Oak – Water Hickory Bottomland Forest 

b) Hackberry – American Elm – Green Ash Bottomland Forest 

c) Batture 

d) Sweetgum – Water Oak Bottomland Forest 

e) Live Oak Forest    

     The current vegetation conditions of the Tensas River Afforestation Project site are not 

representative of this ecological system.  No hardwoods have been present on this land since the 

1940s; instead, the production of regional agricultural crops (e.g., corn, cotton, soybeans) 

represents the only vegetation on the project site in recent decades. 

 

2. Climate Information  

Healthy, growing forest ecosystems are highly effective at naturally removing (i.e., 

sequestering) carbon dioxide from the atmosphere and storing it in forest biomass.  The climate 

(e.g., availability of sunlight and precipitation levels), soils, and other growing conditions in the 

Mississippi Alluvial Valley contribute to carbon absorption rates which are among the highest of 

any region in the United States of America.  The global climate change benefits of afforestation 

projects are widely recognized in the United States of America and may be claimed and reported 

by the Investor in a variety of greenhouse gas registries and crediting programs (i.e., Voluntary 

Carbon Standard and the Climate, Community and Biodiversity Alliance Standard). 

11  Louisiana Department of Wildlife and Fisheries, “Natural Communities of Louisiana Factsheet: Bottomland   
          Hardwood Forests,” Available: http://www.wlf.louisiana.gov/pdfs/experience/naturalheritage/ 
          naturalcommunities/bottomland%20hardwood%20forest_factsheet.pdf  
12  Louisiana Department of Wildlife and Fisheries, “The Natural Communities of Louisiana,” Available: http:// 
     www.wlf.louisiana.gov/pdfs/experience/naturalheritage/naturalcommunities/LA%20NAT%20COM%200504.pdf  
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Current Carbon Stocks  

The assumption for current carbon stocks (i.e., on agricultural lands prior to afforestation) 

is that the woody biomass carbon stocks are zero.  Generally in afforestation/reforestation 

projects, non-woody (herbaceous) biomass carbon is neglected and assumed to be constant in the 

baseline and the “with-project” case, hence no need to quantify.  Thus, the only baseline carbon 

stock is the soil carbon.  The project monitoring program includes baseline soil measurement 

from which future gains can be observed. 

 

3. Community Information  

The Tensas River Afforestation Project is located entirely within Madison Parish, 

Louisiana.  This being said, a parish is the local government equivalent to a county.  The U.S. 

Census Bureau estimated the population of Madison Parish was 12,328 in 2006, representing a 

10.2% decrease since 2000, and the estimated population density was 22 persons per square mile 

in 2000.13  The Parish Seat of Madison Parish is the city of Tallulah, Louisiana which has a 

population of approximately 8,715.  With this in mind, there are no residents living within or 

immediately adjacent to the project zone.  The following will describe the socio-economic status 

of nearby residents, education levels and current land use and tenure arrangements.      

 
Socio-economic Information  

Madison Parish is considered an economically depressed region ranking among the 

poorest counties (i.e., parishes) in the United States of America.  In 2000, Madison Parish’s 

mean household income was less than half that of the national mean household income.14  The 

Parish depends principally on agriculture, yet this activity has been declining in importance and 

productivity over the last 50 years.  The now defunct Chicago Mill and Lumber Company in 

Tallulah, Louisiana was historically the principal employer.  More recently, the Steve Hoyle 

Rehabilitation Center and associated Louisiana Department of Corrections facility operations is 

the principal employer in the region.        

According to City-Data, the median household income and median house or condo value 

for Tallulah, Louisiana as compared to the state of Louisiana is as follows: 
 
13  U.S. Census Data, “Madison Parish, Louisiana,” Available: http://quickfacts.census.gov/qfd/states/22/22065.html  
14  U.S. Census Bureau, “Madison Parish, Louisiana,” Available:  http://factfinder.census.gov/servlet/SAFFFacts?_     
        event=Search&_lang=en&_sse=on&geo_id=05000US22065&_county=Madison+Parish&show_2003_tab= 
        &redirect=Y  
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Estimated median household income in 2005: $19,400 (it was $17,142 in 2000) 
Tallulah  $19,400

Louisiana:  $36,729
 

Estimated median house/condo value in 2005: $36,400 (it was $39,000 in 2000)15 
Tallulah   $36,400 
Louisiana:  $101,700

    

     Similarly, the U.S. Census Bureau reports the median household income and poverty levels 

for the whole of Madison Parish as approximately:16 

Madison  Louisiana 
Median household income, 2004   $22,548  $35,216 
Persons below poverty, percent, 2004  30.6%   19.2% 

 

Education  

Primary and secondary education is administered by the Louisiana Department of 

Education.  Schooltree.org, a free online educational resource, recognizes seven schools with 

2,387 students (i.e., pre-kindergarten to 12th grade) in Madison Parish, Louisiana.17  According 

to U.S. Census data, 65.3% of people aged 25 and over in Madison Parish are high schoo

graduates.

l 

 

18  In contrast, 80.4% of citizens of the United States of America aged 25 and over 

have obtained a high school degree or higher.19  

 

Land Use and Tenure  

As mentioned previously, the Trust for Public Land secured and began exercising an 

option to acquire 11,030 acres of property within the targeted acquisition boundary of the Tensas 

River National Wildlife Refuge as part of a tri-phased, multi-year partnership initiative with the 

U.S. Fish and Wildlife Service (USFWS) in 2004.  Prior to the 1930s and 1940s, the property 

was part of the 75,000-acre expanse of land historically known as the Singer Tract (i.e., sewing 

machine family) and was later acquired by Chicago Mill and Lumber Company prior to World 

War II.  The land was timbered for a number of years for the war effort, and subsequently put 

15  City Data, “Tallulah, Louisiana,” Available: http://www.city-data.com/city/Tallulah-Louisiana.html 
16  Fed Stats, “Madison Parish, Louisiana,” Available: http://www.fedstats.gov/qf/states/22/22065.html 
17  SchoolTree.org, “Madison Parish Schools,” http://louisiana.schooltree.org/Madison-Parish-Schools.html  
18  U.S. Census Data, “Madison Parish, Louisiana,” Available: http://quickfacts.census.gov/qfd/states/22/22065.html 
19  U.S. Census Data, “Educational Attainment,” Available: http://factfinder.census.gov/servlet/QTTable?_bm=y&- 

geo_id=01000US&-qr_name=DEC_2000_SF3_U_QTP20&-ds_name=DEC_2000_SF3_U 
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into agriculture.  As of recent, such agricultural products include millet, corn, cotton, and 

sugarcane.  Approximately 4,800 acres in Phases I and II have already been planted to native 

bottomland hardwood trees (e.g., including various species of oak and elm) and conveyed to 

USFWS since 2004, with project funding for an additional 1,372 acres committed for planting in 

2009.  Again Carbonfund.org’s portion is the only section to be verified and validated to the 

CCBA certification standard and this includes the original 1,100 acres of Phase II-D and the 

upcoming 770 acres of Phase III-B.  After being planted by Environmental Synergy, Inc. (ESI), 

the project lands which are currently in TPL ownership, will be conveyed to USFWS as an 

addition to the Tensas River National Wildlife Refuge, with Investors retaining rights to the CO2 

offsets for 99 years.20 

 

4. Biodiversity Information  

The bottomland habitat of the Tensas River National Wildlife Refuge provides food and 

shelter for over 400 species of mammals, birds, reptiles, amphibians and fish.  It is home to one 

of the largest continuous blocks of bottomland hardwood forests remaining in the United States 

of America and to one of the last concentrations of the threatened Louisiana Black Bear.  It also 

houses large concentrations of migratory songbirds, wading birds and waterfowl.  Other 

prevalent species include the bobcat, wild turkey, river otter, mink, white-tailed deer, and the 

barred owl.  The endangered bald eagle, peregrine falcon and Bachman's warbler are occasional 

visitors, and it was on what is now refuge land that one of the last U.S. sightings of the ivory bill 

woodpecker was made in the early 1940s.21  According to Ducks Unlimited, the Mississippi 

Alluvial Valley “is the continent’s most important wintering habitat for mallards and wood 

ducks, but other species, such as gadwall and green-winged teal also are common.  Following 

widespread land conversion, the region has become more significant to northern pintails, green-

winged teal and northern shovelers, as well as snow and white-fronted geese.  (The) Catahoula 

Lake and the lower Mississippi River delta together winter approximately 10-25 percent of the 

continental population of canvasbacks.”22   

 
20  Environmental Synergy, Inc., “Tensas River (Louisiana) Afforestation Project: Forestry Carbon Opportunity  
21  See Supporting Document, “Tensas River National Wildlife Refuge,” in Appendix C 
22  Ducks Unlimited, “Mississippi Alluvial Valley,” http://www.ducks.org/conservation/initiative21.aspx 
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           Figure 9.  Louisiana Black Bear.  (Image courtesy of USFWS) 

With respect to the Louisiana Black Bear, (Ursus americanus luteolus), essential habitat 

components include food, water, cover, denning sites, and limited human access.  Remaining 

populations of Louisiana Black Bears exist primarily in bottomland hardwood and floodplain 

forests, and the U.S. Fish and Wildlife Service has found that re-linking fragmented patches of 

these forests is necessary for black bear populations to maintain and increase in the long term.   

 

Threatened Species  

Of critical biological importance in the bottomland hardwood forests are the possibly 

extinct ivory-billed woodpecker (Campephilus principalis).  While recent unconfirmed sightings 

of this bird have been reported in Arkansas and Louisiana, the last known documented case of 

this species was on the historical Singer Tract in 1944.  Due to these possible sightings, the 

ivory-billed woodpecker’s status on the IUCN Red List has been modified from Extinct in 1994 

to Critically Endangered in 2000.23   

 
23  IUCN Red List of Threatened Species, “Campephilus principalis,” Available:   
         http://www.iucnredlist.org/search/details.php/3712/all  
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Figure 10.  Ivory-billed Woodpecker, from John James Audubon’s  
Birds of America. (Image courtesy of Wikipedia)24 

  

A host of threatened species at the State, Federal and Global level are found in the project area 

due to the significant reduction of this ecosystem that maintains such a high level of biodiversity 

in North America (Please see supporting document, Appendix E: Rare, Threatened, & 

Endangered Species & Natural Communities Tracked by the Louisiana Natural Heritage 

Program, Madison Parish).  A number of these species are also recognized by the International 

Union for the Conservation of Nature (IUCN) and hold Red List designation. 

 
 
 
 
 
 
 
 
 
24  Wikipedia Image, “Birds of America (book),” Available: http://en.wikipedia.org/wiki/Birds_of_America_(book)  
 



Table 1.  IUCN Red List Species thought to reside permanently or seasonally in Madison Parish, Louisiana.  
While it is believed by local biologists that the Golden Eagle and Red Wolf are not present in Madison Parish, 
the Louisiana Department of Wildlife and Fisheries was the source of this information (Please see supporting 
document, Appendix E: Rare, Threatened, & Endangered Species & Natural Communities Tracked by the 
Louisiana Natural Heritage Program, Madison Parish). 
 

Scientific Name Common Name IUCN Red List Designation 

Aquila chrysaetos Golden Eagle Least Concern 

Dendroica cerulea Cerulean Warbler Vulnerable 

Canis rufus Red Wolf Critically Endangered 

Grus canadensis Sandhill Crane Least Concern 

Macrochelys temminckii Alligator Snapping Turtle Vulnerable 

Pleurobema rubrum Pyramid Pigtoe Lower Risk Near Threatened 

 

 19 



 20 

G2. BASELINE PROJECTIONS  

1. Land Use without Project  

The most likely land-use scenario in the absence of the Tensas River Afforestation 

Project would be the continued agricultural production of crops including cotton, corn, soybean 

and sometimes millet or grape seed.  This has been the main activity on these lands since initial 

deforestation by the Chicago Mill and Lumber Company in the mid-1940s.25  In addition, no 

urban or rural settlement was located on or adjacent to the project land, so development of any 

other kind (i.e., retail, residential) is not likely in the near to distant future.  Furthermore, it 

should be noted that Madison Parish is experiencing a decline in population; again, the U.S. 

Census Bureau estimated the population of Madison Parish was 12,328 in 2006, representing a 

10.2% decrease since 2000.26     

 

2. Carbon Stock Exchanges without Project  

Carbon Stock exchanges without the Tensas River Afforestation Project would be limited 

to the net amount of carbon pooled in agricultural processes involved in crop production.  Since 

these agricultural products are grown and harvested on a yearly basis, the carbon capture 

associated with these plants would not be sustained in the long-term.  The only CO2 stock 

relatively stable in the long term would be from the soil, which was measured in sample plots 

from planted sites and is outlined in section CL1.1 below. 

 
3. Local Communities without Project 

 Without such a project, the local communities would continue their agricultural activities. 

 

4. Biodiversity without Project  

The rich biodiversity of the Lower Mississippi Alluvial Valley has been negatively 

impacted over decades of deforestation and conversion to agriculture.  The project zone 

represents a gap in the natural habitat under preservation in surrounding patches of National 

Wildlife Refuge lands.  Many of the threatened and endangered species native to the project area 

require larger connected areas of natural habitat away from regular human contact and 

interference in order to survive and proliferate.  Neotropical migratory birds that also require 
 
25  Don Morrow, “Trust for Public Land” 
26  U.S. Census Data, “Madison Parish, Louisiana,” Available: http://quickfacts.census.gov/qfd/states/22/22065.html  



more substantial blocks of forest do not benefit from the presently fragmented bottomland forest 

in Northeast Louisiana. 

 The persistent and disruptive human presence associated with agricultural production on 

project lands would in no way positively impact wildlife or biodiversity in adjacent and isolated 

bottomland hardwood forest stands of the refuge.  In fact, predator bird species often thrive in 

agricultural settings and are given an unfair advantage, thus negatively impacting biodiversity in 

surrounding forest patches of the refuge.    
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G3. PROJECT DESIGN AND GOALS  

1. Scope and Project Goals  

The objective of the Tensas River Afforestation Project is to establish an afforestation 

project on land to be conveyed from the TPL to the USFWS for incorporation into the Tensas 

River National Wildlife Refuge.  Carbonfund.org recognizes this land provides an opportunity to 

remove and sequester carbon dioxide in forest biomass and to restore biologically diverse 

ecosystems through restoration of native forest habitat while also providing local recreational 

activities.   

This tract of land is located in Northeastern Louisiana in Madison Parish and the project 

start date of the Tensas River Reforestation Project was November 07, 2007.  The project will 

use afforestation measures to restore approximately 1,870 acres of land previously dedicated to 

agriculture.  The Memorandum of Agreement (“MOA”) was drawn to formalize the relationship 

and responsibilities between the US Fish and Wildlife Service (“USFWS”), the Trust for Public 

Land (“TPL”) and Carbonfund.org Foundation, Inc (“Carbonfund.org”).  The MOA was signed 

by Carbonfund.org on November 25, 2008 for the additional 770 acres and a similar agreement 

for the original 1,100 acres was signed on December 18, 2007 by Carbonfund.org.  All such 

afforestation will thus take place on land conveyed to USFWS and to be managed under the 

umbrella of the greater Tensas River National Wildlife Refuge.   

This project proposes three broad goals that seek to increase carbon storage while 

protecting biodiversity and creating benefits for the community (as defined in Section CM1).  

These goals contribute to the long term visions of all three of the concerned parties; connecting 

and expanding a critically threatened ecosystem while sequestering carbon from the atmosphere 

and positively impacting the local community and other stakeholders. 

 

Goals 

1. Decrease atmospheric greenhouse gases through restoration of bottomland hardwood 

forests. 

2. Create long-term community benefits in the form of recreation lands (under USFWS 

management and regulation), local employment and the subject of scientific study.   

3. Conserve Louisiana’s bottomland hardwood forest ecosystem and threatened wildlife 

therein by restoring deforested lands to their original state. 
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2. Major Activities  

The four main activities associated with the Tensas River Afforestation Project are to 

evaluate the current conditions of carbon, measure carbon stocks in reference forests, prepare site 

and plant native bottomland hardwood species, and to monitor seedling growth and associate 

carbon stock changes over time.  These activities are listed in chronological order as follows: 

 

Evaluate Current Conditions of Carbon  

In Late September of 2001, ESI and contracted personnel visited sites of the Singer Tract 

to evaluate current stocks of carbon in the soil.   

 

Measure Carbon Stocks in Reference Forests 

 In 2001, under contract to ESI, Winrock International undertook a sampling of biomass 

and soil plots from varying aged stands in the LMAV region, from which a projected model for 

carbon stock change over time was developed as part of the monitoring plan design for ESI’s 

projects in the region.  In 2007, ESI led a far more extensive research effort, in collaboration 

with multiple partners, to build upon this and other earlier predictive models.  The results of this 

work and the role of the model in the project’s longer term monitoring plan will be reviewed in 

Sections CL1 and CL3. 

 

Site Preparation and Planting  

The original 1,100 acre plot of land was planted between December 1, 2007 and March 

31, 2008 (i.e., more specifically, planting took place post-harvest between February 5 and 13, 

2008).  In order to prepare the sites, 890 acres were sub soiled (i.e., plowed) and 210 acres were 

disked to remove crop ridges.  Trees were planted with low impact techniques, including the use 

of hand tools.  Tree seedlings were driven to the sites and hand-carried in sacks along planting 

lines.  ESI’s recommended planting rate of 302 seedlings per acre, based on NRCS guidelines, 

was maintained uniformly across the planted site on 12 by 12 foot spacing.  The remaining 770 

acres are scheduled for planting in the 2009 season between October 15, 2008 and March 15, 

2009 (i.e., more specifically, planting is scheduled to take place between January 26, 2009 and 

February 4, 2009) and will be in the Phase III-B component of TPL’s acquisition.  Similar site 

preparation and planting will be used for this additional acreage. 
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     Figure 11. 2008 planting carried out by Delta Wildlife Consulting. 

 

Project Monitoring 

Tree growth and survivorship will be monitored by ESI for the first ten years.  On-site 

measurements of carbon stocks will occur within 12 months after the 5th and 10th growing 

seasons to determine the carbon stock changes over those respective periods for the initial 1,100 

acres.  Carbon stock measurements for the additional 770 acres will take place after the 10th 

growing season.  Subsequently, Carbonfund.org will renew with ESI or another contractor to 

undertake such periodic measurements for the remaining life of the project. 

 

Biodiversity and Community Monitoring  

In addition to the monitoring of tree growth and carbon stock changes, the USFWS will 

also monitor biodiversity and community variables.  Carbonfund.org will compare these 

community and biodiversity variables (please see sections B1 and CM3 below for further 

elaboration on variables) every five years in conjunction with ESI’s work and the periodic 

verification work to determine if the project should be adjusted to better assist the local 

community and wildlife.  In addition, Carbonfund.org will also be monitoring U.S. Census 

Bureau data.  
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The Tensas River National Wildlife Refuge has a resident biologist on staff.  The 

biologist records harvest data on the annual public deer hunt and conducts wildlife surveys to 

monitor Neotropical migrant birds and wildfowl.  In addition, the biologist works in conjunction 

with University of Tennessee members involved in on-site Louisiana Black Bear research 

monitoring bear population dynamics, especially births and number of cubs. 

 
Stand Management 

The primary goal of the Tensas River National Wildlife Refuge is to provide the highest 

quality of wildlife habitat.  A new 15-year Forest Habitat Management Plan is being drafted by 

the Tensas River National Wildlife Refuge for 2009, but the following description represents 

likely stand management based on current procedures and practices from discussions with 

USFWS staff. 

The Tensas River National Wildlife Refuge is divided into 70 compartments of ~1000 

acres each.  Inventory crews collect data, crunch the numbers and determine treatment for each 

compartment.  In accordance with the Refuge’s primary goal, a thinning regime is utilized in 

order to provide early successional habitat for wildlife.  Mature forests are less productive for 

certain animals (i.e., deer) so thinning through small group selection cuts of around 10-15 trees 

per acre can occur if a compartment warrants such treatment.  

Process Description 
Thinning During first 5 years, the only action taken is to recommend supplemental planting 

if survival rate is poor.  The first habitat inventory will occur between 20-30 years.  
The first thinning process could occur between 30-40 years to promote growth and 
vigor in the forest ecosystem, but is more likely to occur between 60-70 years.  As 
a point of reference, present 20-25 year old stands are not being subjected to a 
thinning regime, as their growth is considered productive and conducive with 
Refuge goals. 

Fire Young forest stands under 10 years old are at a higher risk to fire.  The USFWS 
fire management team uses blocks of ~500 acres and implements 20-foot fire 
breaks to preserve as many acres of forest as possible in the event of a fire.  Fire is 
not a significant issue in the bottomland hardwood ecosystem, especially 
compared with forestry operations in the Southeast or Western states.  There are 
dry spells, and occasional fires, but not often. 

Pests Hardwood Boring Worms are identified as a local pest, but not a major problem. 
Disease Dependent on treatment recommendations resulting from inventory data.  

Judgment made on how to proceed.  Infected trees are individually marked and 
cut. 

Table 2. Stand management processes implemented by the USFWS as it applies to reforested areas, such as 
those in the Tensas River Afforestation Project 
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3. Project Location  

Maps of project site locations are provided in G1.  

 

4. Project Timeframe  

The targeted forest age at the end of the project is 99 years but the USFWS is in 

agreement to manage the land as part of the Tensas River National Wildlife Refuge for a period 

of 100 years.  With this in mind, the project start date of the Tensas River Reforestation Project 

was November 07, 2007.  The project activities, as outlined in G.3.2, will be most intensive 

during the first ten years, when planting and the main carbon monitoring will take place. 

 

5. Risks to Climate, Community, and Biodiversity Benefits  

The overall risks associated with the Tensas River Reforestation Project are low and 

justify the 10% buffer reserve established for any verified emission reductions (“VERs”).  With 

this in mind, the following risk assessment and mitigation discussion will include, but not 

exclusively consider: natural, anthropogenic and permanence risk.   

One such type of natural risk is tree survival which for this project are considered small 

as bottomland forest species are being replanted in native bottomland areas to which they are 

adapted and thrive.  The largest risks are associated with establishment of the stands in the early 

years when they are more easily affected by weather perils such as drought or prolonged 

flooding.  To mitigate the potential mortality in drought conditions, the soil undergoes a site 

preparation step called “ripping” which reduces compaction and enhances moisture retention.  In 

addition, only healthy saplings are chosen and roots are treated to ensure moisture retention.  As 

to flooding, this is a wetland ecosystem where the native habitat thrives under periodically 

flooded conditions.  Once mature trees are established, there is little further flood risk to their 

survival and continued growth.  Prolonged inundation and subsequent high mortality would only 

occur if structures, such as levees, were built that prevented the normal drainage of the region.   

In the event of other severe weather such as hurricanes, history has shown that natural 

regeneration combined with intentional management, has overcome in a short time frame (e.g., 

five years or less) damage resulting from such storms.  In Louisiana, the damage to forests 

resulting from Hurricanes Katrina and Rita were confined to coastal areas.  Monitoring of 
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seedling survival during the first five years with replacement for dead trees (i.e., if the mortality 

rate on a site exceeds a predetermined threshold) will minimize the risk of project establishment.   

 Secondary natural risk to the project, associated with any reforestation project, is fire.  The 

USFWS employs highly trained and experienced professionals in fire monitoring, control and 

prevention.27  With this in mind, fire management personnel help ensure fires do not threaten 

urban areas while also preventing damage to ecosystems and wildlife.  The USFWS office in 

Jackson, Mississippi also relayed to ESI that the last significant fire in the Delta region was in 

the early 1950s and would not likely have occurred today with greater road access and increased 

federal and state management for fire threat.  Furthermore, staff at the USFWS Tensas River 

National Wildlife Refuge office designate which reforestation areas are considered higher risk 

for fires and establish fire breaks to lessen the chance of widespread forest fires.  In addition, it 

should be noted the Lower Mississippi Alluvial Valley has some of the highest preciptation 

levels in the United States of America (see pages 5 and 12) and faces less of a fire risk than the 

Southwest or Western regions (e.g., California)   

 With regard to disease and insect infestation, careful attention is paid to planting site-

specific tree species to minimize weaknesses that lead to these perils.  This being said, the 

USFWS indicated insects (i.e., the Boring Worm) are not a major problem on the Tensas River 

National Wildlife Refuge.  In addition, the regular monitoring of seedling survival will minimize 

these risks as well as any risks associated with deer and other grazers eating the young saplings 

(also see G3.2, Stand Management section above).   

 Human-induced risks to the climate, community and biodiversity could include unlawful 

hunting, deforestation, or reckless destruction of the restored habitat on project lands.  These 

risks again are small for two reasons; the relatively small population density in Madison Parish 

combined with the lack of inhabitants on adjacent lands, as well as the Federal government 

protection and enforcement on project lands due to their National Wildlife Refuge status.  The 

USFWS Office of Law Enforcement’s mission as outlined in their 4-year strategic plan is to 

protect wildlife resources from “illegal trade, unlawful commercial exploitation, habitat 

destruction, and environmental hazards.”28    

 
27 United States Fish and Wildlife Service, “Fire Management: Keeping Fire On Our Side,” http://www.fws.gov/fire/  
28 United States Fish and Wildlife Service, “Office of Law Enforcement Strategic Plan 2006-2010,” Available:  
     http://www.fws.gov/le/AboutLE/OLEStrategicPlanDec2005.pdf  



Furthermore, there is a low chance in the United States of America of political, currency 

and economic risk which could impact the GHG emissions reductions associated with the Tensas 

River Reforestation Project.  In addition, all project proponents are capable of managing the 

project and do not pose a financial risk to the project’s permanence.  With these low risks 

assessed, Carbonfund.org will establish a 10 % buffer for any VERs issued.   

 

6. Stakeholder Identification  

The three major project participants are identified as stakeholders. The landowners in this 

project are defined as the Trust for Public Land (TPL) a California non-profit organization, who 

acquired the original title to the land and the United States Fish and Wildlife Service (USFWS), 

the recipient of the land and entity responsible for long-term management of the forest land.  

Carbonfund.org, the third major stakeholder, was the principal financier of the afforestation 

process and recipient of sequestered carbon benefits.  All associated costs and work related to 

reforestation, carbon measurements and monitoring are the responsibility of Carbonfund.org.   

 In addition, two other stakeholder groups were identified in this project: 

1) The tenant farmers whose livelihood is derived from the productive agricultural lands that 

the project will replace with bottomland hardwood forests.  These individuals are defined 

as transient farmers without title to lands and move to wherever rentable agricultural 

lands are available.  The jobs associated with this activity are temporary and at such a 

low density on acreage of this size in North America that they have been considered 

marginal for this project.  Nevertheless, TPL employs a farm manager to represent the 

interests of this group.  This is an ad hoc position whose duty it is to ensure the economic 

rights and considerations of the tenant farmers are respected and reflected in the decision-

making process and is thus the principal mechanism for soliciting comments from this 

group.   

 

2) The ~72,000 annual visitors to the Tensas River National Wildlife Refuge.  This group is 

composed of individuals, primarily outdoor recreational enthusiasts, from the adjoining 

Parishes and beyond who benefit from the expanded Tensas River National Wildlife 

Refuge.  As public lands under the jurisdiction of the USFWS, the scientific, naturalist, 

conservationist, and birding community in Louisiana and the greater Southeastern United 
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States of America will also benefit from having a larger and more contiguous piece of a 

rare and highly productive forested ecosystem and are included in this group.   

Researchers from the University of Tennessee, under the direction of Dr. Mike Pelton, 

who study the Louisiana Black Bear are also included in this group.  In accordance with 

project agreements, USFWS owns the title to projects lands, assuming management 

responsibilities and therefore Tensas River National Wildlife Refuge staff act as the 

principal mechanism for soliciting comments from this group. 

 

Please also see Appendix D for a list of additional stakeholders and Sections CM1: Net 

Community Impacts and Section CM3: Community Impact Monitoring below. 

 

7.  Project Transparency  

 This Project Design Document was made publicly available on the Climate, Community 

and Biodiversity Alliance’s website for a three week public comment period.  Furthermore, the 

model for projected carbon stock change over time that will be utilized for this project will soon 

be made public through a publication in the Journal of Wetlands.  Carbonfund.org will also keep 

all documents and records (i.e., contracts between Carbonfund.org and ESI, as well as 

agreements between Carbonfund.org, TPL and USFWS) in a secure manner for at least two years 

after the end of the project credit period.  Hard copies of documents will be kept in easily 

accessible file cabinets and electronic copies on a backed-up share drive. 

In addition, the completed Project Design Document will be made publicly available on 

Carbonfund.org’s website with appropriate contact information for any comments or grievances 

to be expressed.  A bound hardcopy of the final CCBA Project Design Document will also be 

provided to the staff at the Tensas River National Wildlife Refuge office for informative and 

educational use (at USFWS discretion) and will be displayed in the visitor center.  Furthermore, 

the Tensas River Afforestation Project is regularly promoted on Carbonfund.org’s website and 

project proponents can be contact below: 

Carbonfund.org  

Contact: Erkin Ozberk - Erkin.Ozberk@Carbonfund.org or (240) 247-0630 

Contact: Brian McFarland - Brian.McFarland@Carbonfund.org or (240) 595-6883 

Contact: Eric Carlson, President - Eric.Carlson@Carbonfund.org or (240) 247-0630 
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Environmental Synergy, Inc. and TerraCarbon 

 Contact: Carol Jordan, President - CJ@environmental-synergy.com 

 Contact:  David Shoch - David.Shoch@terracarbon.com 

 

Trust for Public Land 

Contact: Don Morrow - Don.Morrow@tpl.org 

 

US Fish and Wildlife Service 

Contact: Ken Clough - Ken_Clough@fws.gov 

Contact: Yancy Magee, Refuge Forester - Office: (318) 574-2664 

Contact: Ray Aycock (Jackson, Mississippi office) - Office: (601) 321-1122  

 

8.  Avoidance of GHG Emissions Reduction Double Counting 

 Carbonfund.org has internal controls and inventory record keeping built into QuickBooks 

to avoid the double counting of greenhouse gas emissions generated by the Tensas River 

Afforestation Project.  In addition, Carbonfund.org undergoes an annual portfolio audit to verify 

obligations (i.e., donations) match assets (i.e., inventory).  Furthermore in the event voluntary 

carbon units (“VCUs”) are generated, Carbonfund.org will document all such carbon credits on a 

VCS accredited registry.   
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G4. MANAGEMENT CAPACITY  

1. Management Teams’ Experience 

The management responsibilities of the Tensas River Afforestation Project are split 

between the United States Fish and Wildlife Service (USFWS) and Carbonfund.org.  The 

USFWS has entered an agreement to manage the lands under federal regulation as a National 

Wildlife Refuge.  Established in 1940, the United States Fish and Wildlife Service is a unit of the 

United States Department of the Interior that is dedicated to managing and preserving wildlife.  

As of 2006, the USFWS employs approximately 7,960 individuals.  The USFWS's mission is 

“working with others, to conserve, protect and enhance fish, wildlife, plants and their habitats for 

the continuing benefit of the American people.”29  To this end, the USFWS manages more than 

520 National Wildlife Refuges and 66 National Fish Hatcheries; this translates into the managing 

of stewardship lands encompassing 96,013,646 acres (388,533 km²).  Furthermore, the USFWS 

Tensas River Refuge was created on June 28, 1980 and after more than 25 years of operation the 

staff currently manages approximately 70,000 total acres.     

Carbonfund.org has agreed to provide funding for afforestation efforts in exchange for 

carbon rights on the project lands and is responsible for all associated work and monitoring.  

Carbonfund.org is a 501(c)(3) Silver Spring, Maryland based nonprofit working to address 

global climate change by supporting renewable energy, energy efficiency and global 

reforestation projects.  Carbonfund.org was incorporated on September 23, 2003 and over the 

past five years has grown both in terms of staff and donations received.  Thus, Carbonfund.org is 

offsetting 4 billion pounds of CO2 and is now the leading nonprofit carbon offset retailer. 

 Carbonfund.org partners with over 1,000 companies along with 400,000 individuals to 

encourage people to continually strive to reduce their carbon footprint through sensible energy 

reductions combined with cost-effective, certified and 3rd party audited carbon offsets.  

Furthermore, Carbonfund.org’s entire financial portfolio is audited by a certified public 

accountant and their project portfolio is also verified by an independent auditor.30 

Carbonfund.org does not directly employ staff with the technical skills to perform and 

execute the requisite activities and hired Environmental Synergy, Inc. to provide project 

development and monitoring services for the Tensas River Afforestation Project.   

 
29  U.S. Fish and Wildlife Service, “About the U.S. Fish and Wildlife Service,” Available:  
        http://www.fws.gov/help/about_us.html 
30  Carbonfund.org, “About Us,” Available: www.carbonfund.org 
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Environmental Synergy, Inc. (ESI) is a Delaware Corporation with headquarters in Atlanta, 

Georgia and specializes in carbon-based forestry projects.  In the past eight years, ESI has 

planted 23 million trees on 76,000 acres in the U.S., which is expected to result in 25 million 

metric tons of carbon dioxide removals.31 

 

2. Management Capacity and Project Scale  

The scale of the Tensas River Afforestation Project is thus well within the management 

capacity of the USFWS (i.e., particularly, the USFWS Tensas River Refuge office) and will 

adhere to the comprehensive management plan being drafted for the greater Tensas River 

National Wildlife Refuge.     

The scale of this project is also within the management capacity of Carbonfund.org and 

Environmental Synergy.  Carbonfund.org has developed and/or funded similar tree planting and 

reforestation efforts with carbon rights in Brazil, Nicaragua, Hungary, Nepal, India, and 

throughout the United States of America.  As previously mentioned, ESI is also capable of 

managing their responsibilities due to the fact ESI has already planted 23 million trees on 76,000 

acres in the U.S.  

 

3.  Technical Skills and Staff 
 
   Table 3. Skills employed in project and corresponding party responsible 

SKILL RESPONSIBLE PARTY 

Measuring the pre-project carbon 
 

ESI with contracted personnel from Winrock 
International. 

Monitoring of permanent carbon and 
reference forests 

ESI with contracted personnel from Winrock 
International. 

Planting of site Delta Wildlife Consulting was hired to plant 
the site, seedlings came from their nurseries 
in Winnsboro, Louisiana. 

Biodiversity monitoring USFWS Tensas River NWR staff  
Community assessment consulting and 
indirect monitoring 

Local staff from USFWS Tensas River 
National Wildlife Refuge 

 

 
31  Environmental Synergy, Inc., Available: http://www.environmental-synergy.com/main.html 



 33 

4. Financial Status of Organizations 

United States Fish and Wildlife Service 

The United States Fish and Wildlife Service have adequate financial status and do not 

pose a financial risk to the longevity of the Tensas River National Wildlife Refuge.  With this in 

mind, “the President's $2.2 billion FY 2009 budget request provides significant increases for the 

U.S. Fish and Wildlife Service for bird conservation and habitat work on private lands across the 

nation, while sustaining increases in the National Wildlife Refuge System budget and supporting 

other key Service priorities. The budget request includes $1.3 billion in discretionary funds and 

$946.9 million in permanent appropriations largely provided to States for fish and wildlife 

restoration and conservation.”32    

 

Carbonfund.org 

As mentioned previously, Carbonfund.org’s entire financial portfolio is audited by a 

certified public accountant and our project portfolio is also verified by an independent auditor.  

Fiscal year 2006 donations were approximately $750,000 while donations during fiscal year 

2007 were about $4.8 million.  Carbonfund.org’s IRS 990 forms are publicly available on 

Guidestar.org and located on Carbonfund.org’s website. 

Activities of the Tensas River Afforestation Project related to tree planting, monitoring 

and maintenance have been funded by the nonprofit Carbonfund.org.  These payments to the 

Trust for Public Land, the US Fish and Wildlife Service, and Environmental Synergy will be 

completed by March of 2009.  No other payments are necessary except for the periodic 

verification which does not pose a financial risk to Carbonfund.org or the Tensas River 

Afforestation Project due to it being a relatively minor percentage of the total project costs.    

 

 
32  United States Fish and Wildlife Service, “President’s $2.2 Billion Budget Request for U.S. Fish and Wildlife  
        Service in 2009 Supports Bird Conservation, Other Key Conservation Priorities,” Available:   
        http://www.fws.gov/budget/2009/2009%20Budget%20Press%20Release.htm  



G5. LAND TENURE  

1. Private Property and Land Rights  

All lands involved in the Tensas River Afforestation Project are legally owned by the 

United States of America and are under the stewardship of the USFWS within the Tensas River 

National Wildlife Reserve.  Copies of the deeds of conveyance between the Chicago Mill and 

Lumber Company and TPL, as well as between TPL and the USFWS were presented to 

Carbonfund.org.    

 

2. Voluntary Nature of the Project  

The lands involved in the Tensas River Afforestation Project were previously owned by 

the Chicago Mill and Lumber Company.  These lands were initially subject to timber harvesting 

and later used for agriculture.  Relocation of people did not occur because there was no prior 

residential or commercial occupation of these lands.  Furthermore, TPL’s acquisition from the 

Chicago Mill and Lumber Company was done on a willing seller basis. 

Since 1998, the USFWS has been engaged in voluntary, carbon sequestration partnership 

projects on several refuges in the Lower Mississippi River Valley and elsewhere. These 

partnerships have involved numerous private companies and nonprofit conservation 

organizations.  Afforestation tracts accomplished through these partnerships have been donated 

to the Service.  Memoranda of Agreements are utilized to document understandings among 

partners regarding the transfer of donated resources along with the planting and management of 

refuge lands.  A Memorandum of Agreement between the FWS, TPL and Carbonfund.org was 

drawn for this project. 

 

3. Potential In-Migration  

The potential for in-migration to the Tensas River Afforestation Project does not seem to 

be relevant. 

 

4. Documentation Showing Legal Rights to Carbon 

Carbonfund.org’s sole title to the carbon rights from the Tensas River Afforestation 

Project is clearly outlined in the document:  
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“MEMORANDUM OF AGREEMENT among U.S. FISH AND WILDLIFE SERVICE 

and THE TRUST FOR PUBLIC LAND and CARBONFUND.ORG FOUNDATION” 
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 G6. LEGAL STATUS  

1. Compliance with the Laws  

 The Tensas River Afforestation Project complies with all laws including state, national 

and labor.  In addition, each partner of the project has official legal status. 

 

State and National Laws 

The Tensas River National Wildlife Refuge was established in 1980 under Public Law 

96-285 for the purpose of preserving and developing environmental resources in specific 

Louisiana river basins and “to conserve the diversity of fish and wildlife and their habitat within 

the refuge.”33   

 

Labor Laws 

 Environmental Synergy, Inc. and their associated work with Delta Wildlife Consulting 

have complied with national, state and local labor laws.  Furthermore, the Carbonfund.org and 

USFWS are equal opportunity employers.  

 

Legal Status of groups 

Please refer to the “Authority” section in the Memorandum of Agreement.   

 

2. Approval from Appropriate Authorities  

 Again, please refer to the “Authority” section in the Memorandum of Agreement for 

documentation that approval was received from the appropriate authorities for the Tensas River 

Afforestation Project. 

 

3. Identify Potential Illegal Activities and Mitigation Strategy 

 Potential illegal activities include hunting or fishing without proper licensing.  In the 

future, when seedlings become mature trees, there is no significant chance of illegal logging.  

The U.S. Fish and Wildlife Service’s management plan will mitigate all such potential risks.  

Please refer to Section G3.5 for more information. 

 
33  United States Fish and Wildlife Service, “Tensas River National Wildlife Refuge,” Available:   
        http://www.fws.gov/tensasriver/ 



G7. ADAPTIVE MANAGEMENT  

1. Management Plans and Feedback 

 Monitoring of the Tensas River Afforestation Project is the joint responsibility of 

Carbonfund.org and the USFWS.  

 

Carbonfund.org 

The management plans and feedback agreement between Carbonfund.org and 

Environmental Synergy, Inc. (ESI) are designed to provide reliable carbon monitoring and 

constant feedback.  With this in mind, the contractual agreement between ESI and 

Carbonfund.org for the initial 1,100 acres states:    

Pursuant to the Overview of Monitoring Protocol, ESI will provide  
carbon monitoring services (“Monitoring Services”) as follows: 

 
• Within 12 months of the completion of planting, establish permanent monitoring plots 

and take baseline measurements of initial quantities of soil carbon. 
• Undertake a survivability analysis in the fourth year following planting to determine 

seedling survivability rate, effects of weather or other peril upon survivability and 
advisability of any replanting or overplanting. 

• Complete on-site carbon measurements of biomass and soil carbon within 12 months 
after the 5th and 10th growing seasons to determine the carbon stock change up to those 
dates and over the respective periods.  
 

The contractual agreement between ESI and Carbonfund.org for the additional 770 acres states: 

Pursuant to the Overview of Monitoring Protocol, ESI will provide  
carbon monitoring services (“Monitoring Services”) as follows: 

 
• Within 12 months of the completion of planting, establish permanent monitoring plots 

and take baseline measurements of initial quantities of soil carbon. 
• Undertake, in cooperation with USFWS, a survival analysis in the fourth year following 

planting to determine seedling survivability rate and advisability of any replanting or 
overplanting. 

• Complete on-site carbon measurements of soil and biomass within 12 months after the 
10th growing season to determine the carbon stock change to that point.  

 

United States Fish and Wildlife Service 

The Tensas River National Wildlife Refuge is located in the Southeastern United States 

(i.e., Region 4’s Office of Refuges).  The Department of Planning in Region 4 is responsible for 

guiding the development of both land protection plans and comprehensive conservation plans in 

this region.  Land protection plans guide the establishment of new refuges or the expansion of 
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existing refuges.  Plans are developed by field planners in collaboration with refuge staff and 

other USFWS personnel.  Field planners are strategically located to serve a number of refuges in 

the Southeast.  Once draft plans have been completed, the Division has responsibility to assure 

that they are consistent with Service planning policy and adhere to environmental laws and 

regulations.  Subsequently, the plans are forwarded for approval by Service management. 

Guiding the development of a comprehensive conservation plan is Part 602 of the “Fish 

and Wildlife Service Manual” and the “National Wildlife Refuge System Improvement Act of 

1997.”  This Act requires a comprehensive conservation plan be developed for each refuge in the 

Refuge System by 2012.  In accordance with this act, the 15-year management plan for the 

Tensas National Wildlife Refuge is being drafted for completion in 2009 with Tina Chouinard 

being listed as the main point of contact.34   

 
2. Plan for Documenting Decisions  

All decisions, actions and outcomes regarding planting and subsequent carbon 

sequestration monitoring (e.g., including data) will be documented by ESI and shared with 

Carbonfund.org.  With this in mind, the contractual agreement between ESI and Carbonfund.org 

states:    

 Within thirty days following completion of planting, ESI will provide Carbonfund.org a 

report detailing the planting, including a breakdown of species, photographs of the planting in 

process, a GIS map based on physical GPS measurements of the planted area, and certification 

from USFWS refuge staff that the work has been undertaken and completed to their expectation 

and satisfaction. 

 Pursuant to monitoring of the Project Area, ESI will provide Cabonfund.org the 

results of all survival analyses and carbon measurement events, together with any associated 

data.  ESI will deliver each set of results within 30 days of ESI’s completion of those results.  

Carbonfund.org shall retain the right to audit ESI’s records/results and to perform its own 

measurements or verifications, at its own expense. ESI agrees to cooperate with 

auditors/verification companies that are contracted by Carbonfund or TPL. 

ESI will, by April 30th of each year through the tenth year following planting, provide to 

Carbonfund.org annual data on carbon sequestration on the Project Area for the prior calendar 
 
34  USFWS Southeast Division of Planning, “Who We Are & What We Do,” Available:  
        http://www.fws.gov/southeast/planning/  



year.  The data for years in which actual measurements do not occur will be estimated based on 

the best available research, including research undertaken or contracted independently of this 

Agreement by ESI.  For years in which site measurements are taken, the data reported for prior 

years will be adjusted in a “trueing up” as indicated by the latest actual measurements. 

 

3. Flexibility of Plans  

 According to the contractual agreement between Carbonfund.org and ESI, “Should 

Carbonfund.org elect to undertake any replanting or supplemental planting of Project areas 

during the course of the first ten years after initial planting, ESI will undertake such work at its 

cost, plus 5 per cent, with “cost” defined as direct vendor and ESI costs to coordinate and 

supervise the planting and make any needed adjustments to the monitoring plan,” subject to the 

terms of the Memorandum of Agreement among USFWS, TPL and Carbonfund.org. 

  

4. Project Financial Sustainability  

Carbonfund.org has entered into an agreement with The Trust for Public Land (TPL) and 

the U.S. Fish and Wildlife Service (“USFWS”) in which Carbonfund.org commits, among other 

things, to contribute funding toward the acquisition and afforestation of lands for conveyance to 

Tensas River National Wildlife Refuge for the purpose of establishing, operating and 

maintaining a carbon sequestration project. 

Carbonfund.org will provide funding for afforestation project activities executed by ESI 

and their subcontracted parties (i.e., Winrock International and Delta Wildlife Consulting).  This 

funding ensures that monitoring is conducted by ESI for a period of 10 years after planting.  The 

afforested acres constituting this project will be managed by USFWS in a manner that is 

consistent with the mission of the National Wildlife Refuge System for a period of 100 years, 

allowing for certain thinning and other forestry and wildlife management techniques that 

maintain forest health and sustain ability of ecosystem habitat. 
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G8. KNOWLEDGE DISSEMINATION  

1. Documentation of Project Lessons Learned  

 There were many lessons learned from the Tensas River Afforestation Project which are 

publicly available and will be useful for future afforestation projects.  For example, the 

methodology and calculations of carbon stocks in bottomland hardwood forests will soon be 

published in the journal Wetlands.   

In addition, the U.S. Fish and Wildlife Service have documented their work of managing 

a refuge system and expanding afforestation projects through the use of carbon sequestration 

financing.  This being said, the project also demonstrates the effective collaboration and 

partnerships between several nonprofit organizations and the U.S. federal government.   

As one of the world’s first certified afforestation projects in a developed country, this 

Project Design Document will be publicly available on the website of Carbonfund.org and the 

Climate, Community and Biodiversity Alliance’s website and will be a useful tool to project 

developers looking to create similar afforestation projects.  Thus as part of our stated nonprofit 

mission, Carbonfund.org regularly educates the public and more specifically, potential project 

developers, on how such afforestation projects are developed.    

 

2. Dissemination  

Project documents and relevant information are readily available from the following 

links.   

 
Carbonfund.org, “Our Projects: Reforestation,” Available: 

http://www.carbonfund.org/site/pages/our_projects/category/Reforestation/ 
 
Climate, Community and Biodiversity Alliance’s Standard 

http://climate-standards.org/projects/index.html 
 
Environmental Protection Agency, “Tensas River Basin,” Available: 

http://www.epa.gov/nerlesd1/land-sci/tensas/pages2/tensas_geodata.html  
 
Environmental Protection Agency, “Climate Change and Louisiana,” Available: 

http://yosemite.epa.gov/OAR/globalwarming.nsf/UniqueKeyLookup/SHSU5BURCA/$Fi
le/la_impct.pdf  

 
The Nature Conservancy, “Climate Change, “Tensas River Basin Project”, Available:  

http://www.nature.org/initiatives/climatechange/work/art24028.html  
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U.S. Fish and Wildlife Service, “Tensas River National Wildlife Refuge,” Available:  
http://www.fws.gov/tensasriver/  

 http://www.fws.gov/southeast/climate/ 

 

As previously mentioned, the model for projected carbon stock changes over time in a 

bottomland hardwood forest, which was utilized for this project, will also soon be made public 

through a publication in the journal Wetlands.  Furthermore, Carbonfund.org regularly 

disseminates information about the Tensas River National Wildlife Refuge Project through 

discussions with partners and the general public using our website, newsletters, informational 

brochures and presentations.  The USFWS also educates the public about reforestation projects 

during visits to the Refuge. 
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CL1. NET POSITIVE CLIMATE IMPACTS  

1. Estimation of Net Changes in Carbon Stocks  

 The estimation of net changes in carbon stocks for the Tensas River Afforestation Project 

was originally conducted in 2001 by Winrock International in neighboring reference forests in 

conjunction with the carbon monitoring plan designed for ESI’s projects in the Lower 

Mississippi Alluvial Valley. 

In 2007, ESI led a far more extensive research effort to build upon this and other earlier 

predictive models of carbon sequestration in this region.  The 2007 initiative involved a 

consortium of leaders in forest science and carbon project development, drawing on expertise 

from representatives of ESI, Winrock International, The Nature Conservancy, the Yale School of 

Forestry and Environmental Studies, the USDA Forest Service Center for Bottomland 

Hardwoods Research in Stoneville, Mississippi and the U.S. Geological Survey.  The team 

amassed the most comprehensive dataset of bottomland hardwood stands yet assembled for the 

region, drawing on 540 biomass plot measurements, and produced the most reliable predictive 

model to date. 

The new model, using the new empirical biomass data together with forest inventory data 

represented in USDOE 1605(b) tabular estimates for minor pools (e.g., dead wood, understory 

and soil carbon), predicts 259 metric tons of CO2 equivalent per acre (i.e., 286 short tons per 

acre) at year 50, and 328 metric tons of CO2 equivalent per acre (i.e., 361 short tons per acre) at 

year 99.  The annualized average for the first 50 years is 5.2 metric tons of CO2 equivalent per 

acre per year (i.e., 5.7 short tons of CO2 equivalent per acre per year).  These results have been 

vetted through a rigorous internal peer review process and have been accepted for upcoming 

publication in the journal Wetlands. 

The Tensas River National Wildlife Refuge Reforestation Project will cover 1,870 total 

acres and thus offset approximately 613,360 gross metric tons of CO2 equivalent emissions 

reductions over the project lifetime.  For the purposes of the CCBS, the net metric tons of CO2 

equivalent emissions reductions will be 552,004 after subtracting 20 metric tons of greenhouse 

gases due to project activities and a 10% buffer (i.e., 61,336 metric tons) – due to project’s low 

overall risk factor – will also be withheld from any verified emission reductions (“VERs”).   
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Reference forests  

The larger Tensas River afforestation effort, of which Carbonfund.org’s 1,870 acre 

project is a part, is focused on restoring natural bottomland hardwood forest to the Lower 

Mississippi Alluvial Valley.  The previously-referenced Winrock International Monitoring plan 

developed for ESI, “Carbon Measurement and Monitoring Plan for Bottomland Hardwood 

Plantings in the Mississippi Valley Region” states that, “such afforestation activities seek to 

imitate and support natural regeneration as much as possible”. It further states that, “by using a 

diversity of trees and promoting natural regeneration, the expectation is that over time forest 

regeneration will be similar to, or more rapid than, that observed under natural regeneration 

scenarios”, and that,  therefore, in order to project future biomass, proxy or reference forest sites 

were utilized.” 

As also noted previously, the original proxy study by Winrock International was 

supplemented by Shoch et. al’s independent and more comprehensive 2007 study which the 

methodology and results of are summarized below.  The following table illustrates the result of 

the 2007 research as outlined in Shoch’s forthcoming publication in Wetlands. 
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   Measured USDOE tables   (metric) (short tons) 

Stand age 

 
Aboveground 
live tree 
tC/ha Soil 

Dead 
Wood and 
Understory TOTAL 

t CO2-
e/ac t CO2-e/ac 

0 0.8 0 0.0 0.8 1 1.4
5 4.8 0.1 1.9 6.8 10 11.2
10 14.4 0.5 5.0 19.9 30 32.6
15 29.8 1.1 7.6 38.5 57 63.0
20 49.3 1.9 9.4 60.6 90 99.0
25 70.4 2.9 10.9 84.2 125 137.6
30 90.9 4 12.1 107.0 159 175.0
35 109.6 5.1 13.3 128.0 190 209.3
40 125.7 6.2 14.6 146.5 217 239.5
45 139.1 7.3 15.5 161.9 240 264.7
50 149.9 8.3 16.6 174.8 259 285.8
55 158.5 9.2 17.6 185.3 275 302.9
60 165.2 10.1 18.4 193.7 287 316.7
65 170.3 10.7 19.4 200.4 297 327.8
70 174.3 11.3 20.2 205.8 305 336.6
75 177.4 11.8 21.0 210.2 312 343.7
80 179.7 12.2 21.6 213.5 317 349.1
85 181.4 12.4 22.4 216.2 321 353.5
90 182.7 12.7 23.2 218.6 324 357.5
95 183.7 13 23.2 219.9 326 359.6
100 184.5 13.3 23.2 221.0 328 361.3

 
Table 4.  Tabular data of projected carbon curve over 100 year period of LMV bottomland hardwood forest. 
(courtesy David Shoch, VP Forestry and Technical Services, TerraCarbon LLC) 
 

Pre-project carbon stocks  

The assumption for pre-project carbon stocks (i.e., on the agricultural lands prior to 

afforestation) is that the woody biomass carbon stocks are zero.  Generally in 

afforestation/reforestation projects, non-woody (herbaceous) biomass carbon is neglected and 

assumed to be constant in the baseline and the “with-project” case, hence no need to quantify.  

Thus the only baseline carbon stock is the soil carbon.  The project monitoring program includes 

baseline soil measurement from which future gains can be observed. 
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2. Other non-CO2
 
greenhouse gases  

Non-CO2 gases (i.e., methane, nitrous oxides, etc.) are not expected to account for a 

significant percentage of the Tensas River Afforestation Project’s overall greenhouse gas (GHG) 

impact.  Such additional GHG emissions are not considered significant because of multiple 

factors.  First, no chemical fertilizers (i.e., or pesticides such as herbicides, insecticides and 

rodenticides) were used on site during planting.  In addition, no burning was associated with this 

project and site preparation methods employed do not cause significant long-term net decreases 

of soil carbon stocks or increases of non-CO2 emissions from the soil.   

To consider and document the significance/insignificance of long term CO2 emissions 

from site preparation, particularly the disking of soil, ESI states: Of the 1,100-acre 

Carbonfund.org planting at Tensas in early 2008, 210 acres were disked post harvest (2007) and 

of the 770-acre Carbonfund planting at Tensas in early 2009, 399 acres were disked post harvest 

(2008).  Disking is undertaken to level the soil ridges that are left following harvesting of some 

crops, in particular cotton crops.  ESI’s expectation is that there are no long-term emissions 

associated with disking; only short term emissions that are quickly recovered by incorporation of 

new soil organic matter from forest growth. Regarding emissions from aboveground vegetation 

related to disking and the disturbance in site preparation, ESI draws attention to the latest CDM 

Executive Board decision: 
The Board clarified the guidance on accounting GHG emissions in A/R CDM project activities 

from the following sources: (i) fertilizer application, (ii) removal of herbaceous vegetation, and 

(iii) transportation; and agreed that emissions from these sources may be considered as 

insignificant and hence can be neglected in A/R baseline and monitoring methodologies and tools.  

The Board further requested the secretariat to revise all affected approved A/R CDM baseline and 

monitoring methodologies and tools, in order to apply the above-mentioned guidance, and make 

these methodologies available on 17 October 2008, after agreement by the chairs of the A/R WG 

and the Board. 

 

Trees were hand-planted using tree planting bars, hoedads and in most cases dibble bars 

with blades measuring 4” wide by 11” in length.  As a result, the surface area disturbed by site 

planting is a minimal percentage of total land surface and will not cause long-term net emissions 

from soil carbon. 
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The principal source of emissions from project activities is vehicular fossil fuel 

combustion caused in site preparation, planting operations, monitoring visits and other forestry 

operations.  These sources are measured and explained in the table below and accrued a sum less 

than 14.89 metric tons of CO2e.  The vehicular emissions associated with site preparation as well 

as the ATVs and tractor employed for the plantings are not measured in Table 4.  Therefore for 

the purposes of the CCBS, a total of twenty metric tons of CO2 will be discounted from the total 

GHG removals of the project due to these project activities.  

 

Activity Calculations  Metric Tons CO2 

Plantings 
Tues. Feb 5‐Wed. Feb 13, 2008  (7 weekdays) 
Distance from Winnsboro, LA  to project site: ~60 miles roundtrip  
420 miles/vehicle   x  9 vehicles                                =   < 4000 miles 
4000 miles in a 2004 Silverado (16mpg)                 =   2.22 metric tons CO2 
For 2008 and 2009 planting seasons:  2.22 x 2      =   4.44 metric tons CO2 
 

 
 
 
 
 
 

4.44 
Audit 
1 roundtrip flight DC – LA       = 0.35 metric tons CO2 
1 roundtrip flight VT – LA         = 0.5 metric tons CO2 
2 roundtrip flights NY – LA       = 0.86 metric tons CO2 
Sum:    0.35 + 0.5 + 0.86                    = 1.71 metric tons CO2 

 
 
 
 

1.71 

Monitoring Visits 
20 roundtrip flights GA – LA      = 3.2metric tons CO2 
 

 
3.2 

Other Forestry Operations 
10,000 miles in a 2004 Silverado (16mpg)  = 5.54 metric tons CO2 

 
5.54 

 
SUM TOTAL: 

 
14.89 

 
 
Table 5.  Tabular data of estimated increase in GHG from sources associated with project activities.  
Measurements for “Plantings” were a result of estimates for the travel between the Delta Wildlife Consulting 
seedling nurseries in Winnsboro, LA and the project site for both the 2008 and 2009 planting seasons.  The 
emissions of 9 vehicles were accounted for based on photographic documentation of the 2008 planting session.  
Measurements for “Audit” were a result of estimates for flights of Rainforest Alliance and other auditing 
personnel to and from the site.  Measurements for “Monitoring Visits” were a result of estimates for flights of 
Atlanta-based ESI personnel to and from the site.  Measurements for “Other Forestry Operations” were a 
result of an estimated 10,000 miles driven over project lifetime by FWS personnel in a standard pick-up 
truck. 
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3. Net Climate Impact  
 The new model, using the new empirical biomass data together with forest inventory data 

represented in USDOE 1605(b) tabular estimates for minor pools (i.e., dead wood, understory 

and soil carbon), predicts 259 metric tons of CO2 equivalent per acre (i.e., 286 short tons per 

acre) at year 50, and 328 metric tons of CO2 equivalent per acre (i.e., 361 short tons per acre) at 

year 99.  The annualized average for the first 50 years is 5.2 metric tons of CO2 equivalent per 

acre per year (i.e., 5.7 short tons of CO2 equivalent per acre per year). These results have been 

vetted through a rigorous internal peer review process and have been accepted for upcoming 

publication in the journal Wetlands. 

The Tensas River National Wildlife Refuge Reforestation Project will sequester 

approximately 613,360 gross metric tons of CO2 equivalent emissions reductions over the project 

lifetime.  For the purposes of the CCBS, the net metric tons of CO2 equivalent will be 552,004 

after subtracting from the 613,360 gross metric tons the 20 metric tons of greenhouse gases due 

to project activities and a 10% buffer (i.e., 61,336 metric tons) – due to project’s low overall risk 

factor. 

  

4. Other Considerations – Permanence  

 The comprehensive management plan of the U.S. Fish and Wildlife Service and their 

agreement to manage the Tensas River Afforestation Project for 100 years assures the project’s 

permanence. 

 

5. Other Considerations – Additionality  

Research has shown that forests on post-agricultural lands in North America do not 

naturally regenerate into healthy and diverse hardwood stands due largely to insufficient local 

seed source.35  Furthermore, reforestation activities are not a common practice (i.e., nor are they 

legally required) in the area due to competing land use activities such as agriculture.  According 

to work by David Shoch et al., the nominal values of rented agricultural lands in the LMV region 

of Mississippi are approximately $72-93/acre whereas the nominal value of reforestation carbon 

offset credits are approximately $27/acre.36 

 
35  D’Orangeville, L.; Bouchard A.; Cogliastro, A. 2008. “Post-agricultural forests: landscape patterns add to stand-  
        scale factors in causing insufficient hardwood regeneration.” 
36  David Shoch et al., “Carbon sequestration potential of bottomland hardwood afforestation in the Lower   
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CL2. OFFSITE CLIMATE IMPACTS    

1. Estimates of Offsite Decreases in Carbon Stocks  

The only recognizable offsite decreases in carbon stocks would come about as a result of 

activity shifting or displacement from the project lands to another area.  While logging played a 

significant (yet destructive) role in the area’s economic history, agriculture is the economic 

mainstay of the region and the only activity in question.  As mentioned, the project lands were 

being used for agriculture prior to being reforested in 2008 and the sub-standard economic status 

combined with a declining population in Madison Parish would imply that this is not a lucrative 

or attractive employment option.  As a result, it is not foreseen that the tenant farmers presently 

planting on the Tensas Afforestation Project lands would find a scarcity of available lands in the 

surrounding locale to rent for continued farming.   

Consequently, because most of the non-refuge lands in the area were cleared for 

agriculture in the preceding decades, almost zero carbon stocks in the form of non-protected 

forest stands remain to be cut.  Furthermore, due to the temporary and transitory nature of tenant 

farming, land clearance is not among the traditional activities associated with their livelihood as 

it is a more long-term investment.  Thus, the displaced tenant farmers potentially looking for 

offsite rentable lands are even more unlikely to produce a decrease in carbon stocks.  

 

2. Mitigation of Offsite Negative Impacts  

Mitigation of the slight possibility of project leakage due to reduced offsite carbon stocks 

is further mitigated by federal legislation already in place.  Under the provisions set forth in the 

1985 Farm Bill, particularly the Wetlands Reserve Program and Conservation Reserve Program, 

forests and wetlands of high value are protected from future agricultural production.37 38        

 

3. Subtracting Unmitigated Negative Offsite Climate Impacts  

 The possibly minimal unmitigated negative offsite climate impacts have not been 

subtracted from the overall carbon reductions but are well within the 10% buffer of carbon 

withheld for the CCBA. 
                                                                                                                                                             
        Mississippi Valley, U.S.A. Wetlands.” 
37  United States Department of Agriculture, “Conservation Reserve Program,” Available:     
        http://www.nrcs.usda.gov/PROGRAMS/crp/    
38  United States Department of Agriculture, “Wetland Reserve Program,” Available:   
        http://www.nrcs.usda.gov/PROGRAMS/wrp/  



CL3. CLIMATE IMPACT MONITORING  

1. Monitoring Plan  

Climate Impacts in Reforestation Areas  

 The monitoring plan that governs the Tensas River Afforestation project was developed in 

2001 by Winrock International for ESI with the objective to establish a scientific basis for 

measuring carbon stock changes over time on afforestation sites with similar characteristics in 

the Lower Mississippi Valley.  The following summary comes from a combination of the 

original Winrock International monitoring plan, titled “Carbon Measurement and Monitoring 

Plan for Bottomland Hardwood Plantings in the Mississippi Valley Region” and the “Overview 

of Monitoring Protocol” contained in Carbonfund.org’s services contract with ESI. 

ESI’s monitoring protocol on behalf of Carbonfund.org’s 1,100 acre planting at Tensas 

River National Wildlife Refuge will consist of three components: base-year analysis (i.e., to 

determine soil carbon stocks and establish permanent monitoring plots), tree survival analysis at 

year three, and measurement of carbon stocks after the fifth and tenth growing seasons.  A 

similar arrangement has been agreed to for the additional 770 acres, except the additional 770 

acres will have carbon stock measurements taken only after the tenth growing season (see below 

for further explanation).  In addition, CO2 emissions that will be increased by project activities 

are monitored by Carbonfund.org staff.    

The Monitoring Umbrella 
Background: 

This project will be monitored as part of a larger population of other similar afforestation 

projects undertaken by clients of ESI in the same region and the same stratum.  The monitoring 

plan accounts for spatial variability in carbon stocks in vegetation and soil of well-established 

forests as well as lands not covered by forest, which helps to determine the number of 

measurement plots across the stratum including the Project Area. 

Research undertaken by Winrock International and ESI has shown that parameters like 

flood mark height, soil series or bulk density insignificantly impact carbon sequestration and that 

therefore multiple planting sites in the Lower Mississippi Alluvial Valley, including the Project 

Area, can be treated as one population in the statistical analysis of plot measurements.  The 

Project Area will become part of the “umbrella population” of monitored tracts, hereinafter 

referred to as the “Monitoring Umbrella.” The benefit for Carbonfund.org is that, although the 

 49 



size of its project may be small, the monitoring results are derived not only from the sample plots 

installed on the site forming the Project, but from the sample plots on multiple projects afforested 

by ESI and its clients in this region, with Carbonfund.org receiving project-specific results as 

well as results on the larger population as a whole. 

 

Precision Levels 

The number of monitoring plots, together with the spatial variability, determines the 

precision of the carbon measurements in biomass and soils.  In order to reach comparable 

precision levels in biomass and soil carbon, more plots are needed in the case of soil carbon than 

for biomass. This is due to the greater spatial variability of soil carbon.  Therefore, with any 

given spatial variability, the desired precision of soil carbon measurements will drive the number 

of plots. 

The number of plots for the Monitoring Umbrella is based on a concept termed 

"minimum detectable difference" (MDD) for soil carbon, subscribed to by Winrock 

International.  At the root of this concept is the question: “by how much does soil carbon have to 

change in order that the monitoring system detects that a change has occurred with a specified 

confidence level?” 

Winrock International and ESI determined that for afforestation projects in the LMAV, 

MDD shall be no greater than 8 short tons CO2 per acre.  If soil carbon changes less than 8, then 

this change will be lost in the "noise" of spatial variability.  If it changes by more than 8, then it 

can be said with 90% confidence to have increased.  Under this concept, if the mean across all 

plots of the soil carbon increase is say 20 tons CO2/acre, then 12 tons CO2/acre can be said to 

have occurred with 90% confidence.  The greater the number of plots, the smaller the MDD 

becomes. 

I. Base-year analysis  

Within twelve months of planting, ESI will establish random plots in the Project Area 

that will be marked with GPS coordinates and physical markers to remain as permanent sample 

plots. 

 

 

 

 50 



The following base year characteristics will be measured: 

 

a. Initial carbon stocks in the soil. 

 

b. Estimates of the biomass carbon of any significant plant material existing on the site prior to 

planting. 

 

These samples will be analyzed and the initial amount of carbon contained on the site 

calculated, together with samples from other planting sites within the cohort.  This will provide 

an estimate of the baseline conditions against which future amount of sequestered carbon will be 

compared. 

 

Soil Sampling 

Soils will be sampled one of two ways depending on nature of the soil: either with a 

standard soil corer or by digging pits.  Four samples to 50 centimeters depth are collected in each 

plot, one randomly located in each quarter of the circular plot. The soil from each core will be 

bulked and all samples well-mixed together, with a sub-sample collected and placed in a labeled 

paper bag for carbon analysis.  One additional soil core is taken from each sampling point and 

placed in one sample bag to be used for bulk density measurement. 

Future sampling points will be located as close as possible to the original points to be in a 

better position to sample the same soil and to detect change.  Soil bulk density measurements 

will be adjusted for moisture and corrected to account for any rock fragments that may be 

present.  Calculating carbon contents on an equal mass basis is particularly important for 

detecting changes over time.  

 

II. Tree survival analysis 

 ESI foresters and other scientific guidance indicate that survivorship is best evaluated 

at age 3-4 years (Allen, J. A. 1990. Establishment of bottomland oak plantations on the Yazoo 

National Wildlife Refuge Complex. Southern Journal of Applied Forestry. 14(4): 206-210). In 

collaboration with Tensas River refuge staff, ESI will undertake a survival analysis on the 

Project Area in this timeframe and subsequently report those results to Carbonfund.org with 
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recommendations for any suggested replanting or overplanting.  ESI is committed to have at 

least 85% of saplings planted without planting errors and the USFWS will inform 

Carbonfund.org if tree survival falls below 70%. 

 

III. Monitoring of soil and tree biomass carbon during the project 

ESI will undertake on-site measurements in the sixth and eleventh years following 

planting.  Prior to such measurement, the estimated carbon sequestration in biomass will be 

based on the carbon accrual graph below, together with any new research by ESI, Winrock 

International, or other entities that may be considered to augment or supplant prior research.  

This graph reflects the results of an ESI-led research effort in 2007 to build upon earlier 

predictive models of carbon sequestered over time in the bottomland hardwood forests of the 

Lower Mississippi Valley.  This initiative included a consortium of leaders in forest carbon 

science and carbon project development including The Nature Conservancy, the Yale School of 

Forestry and Environmental Studies, the USDA Forest Service Center for Bottomland 

Hardwoods Research in Stoneville, Mississippi, Winrock International and the U.S. Geological 

Survey.  The findings have been accepted for upcoming publication in the journal Wetlands. 

On-site measurement of the Project at Year Five (i.e., for the initial 1,100 acres) will 

include live trees and dead woody material and at Year Ten (i.e., for both the initial 1,100 acres 

and the additional 770 acres), the measurement will include live trees, dead woody material, and 

repeat soil sampling, with data analysis and a report to Carbonfund.org.  Biomass equations will 

be used (and developed where necessary) for converting diameter and tree height data into total 

tree biomass data. 

 

Carbonfund.org CO2 Emissions Monitoring 

 Carbonfund.org staff regularly calculate vehicular carbon emissions and thus produced 

confident estimates for emissions increased as a result of project activities.  These calculations, 

including their underlying logic, are demonstrated in Table 5 (Section CL1.2).     
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Figure 12.  99-year Carbon Sequestration Curve for Bottomland Hardwoods, Lower Mississippi Valley.   
(Image Courtesy of Trust for Public Land) 
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CL4. ADAPTING TO CLIMATE CHANGE AND CLIMATE VARIABILITY  

1. Regional Climate Change and Climate Variability  

Regional climate change and climate variability will likely impact afforestation areas 

including the Tensas River Afforestation Project.  While changes in temperature, precipitation 

and CO2 levels have the potential to impact growth and competition of trees within the 

afforestation areas, severe storms (i.e., hurricanes) and excessive inundation have the greatest 

potential for a catastrophic impact on plantation structure and survivorship.   

          Louisiana’s climate might significantly change over the next century.  By the close of the 

21st century, Louisiana could see a 3º Fahrenheit increase in spring and summer temperatures 

(i.e., slightly less in winter, slightly more in fall).  Little change is predicted for seasonal 

precipitation totals in winter and spring, with an increase of around 10 per cent in summer and 

fall.  The frequency of extreme hot days in summer is expected to increase along with the general 

warming trend.  While the effects of El Niño events are varied depending on geography, they are 

associated with increased precipitation and severe storms in some regions, such as the Southeast 

U.S. 39   

  
       Figure 13.  20th Century Precipitation Trends in Louisiana, Madison  
       Parish is located in the upper right corner with a +10% increase.   
       From “Climate Change and Louisiana” (EPA, 1997) 

 

 
39 Field, C.B., L.D. Mortsch,, M. Brklacich, D.L. Forbes, P. Kovacs, J.A. Patz, S.W. Running and M.J. Scott, 2007: 
North America. ClimateChange 2007: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to 
the Fourth Assessment Report of the Intergovernmental Panel on Climate Change, M.L. Parry, O.F. Canziani, J.P. 
Palutikof, P.J. van der Linden and C.E. Hanson, Eds., Cambridge University Press, Cambridge, UK, 617-652. 
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Due to recent catastrophic hurricane events in the American Gulf of Mexico States, 

concern over increasing hurricane intensity and frequency prevails.  IPCC data shows that 

cumulative decadal hurricane intensity in the U.S. has risen in the last 25 years, following a peak 

in the mid 20th century and a later decline (Figure 14.1e).40  Nevertheless, both the U.S. EPA 

and IPCC maintain that it is unclear how severe storms such as hurricanes would change and 

future trends in hurricane frequency and intensity remain very uncertain.41   

 
Figure 14.  Observed trends in some biophysical and socio-economic indicators.  Note box (e) which outlines 
hurricane energy (power dissipation index (PDI) based on method of Emanuel, 2005), economic damages in 
million U.S. dollars, and deaths from Atlantic hurricanes from 1900 to 2000.  Image courtesy of IPCC42 
 

 
 
40  Field et. al, “Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to  
        the Fourth Assessment Report of the Intergovernmental Panel on Climate Change” 
41  U.S. Environmental Protection Agency, “Climate Change and Louisiana,” Available:  
        http://yosemite.epa.gov/OAR/globalwarming.nsf/UniqueKeyLookup/SHSU5BURCA/$File/la_impct.pdf  
42  Field et. al, “Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to   
        the Fourth Assessment Report of the Intergovernmental Panel on Climate Change” 
 



2. Minimizing the Potential Negative Impacts  

 The potential negative climactic impacts to the project center on severe storms or 

prolonged periods of inundation and were outlined as risks in Section G3.3.  Use of native 

species that historically thrived in this environment helps to minimize the effects of such 

calamities.  The Tensas River Afforestation Project will in fact help mitigate climate change 

impacts by reversing a previous deforestation trend and by improving watershed and wetland 

protection.  Healthy ecosystems are more resilient to climate variability and climate change 

impacts.  By restoring forests of the Lower Mississippi Alluvial Valley, the afforestation project 

is reducing the risk of severe flooding, stabilizing river and stream banks to prevent severe 

erosion, and slowing desiccation of rivers and underground water sources during severe 

droughts. 
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CL5. CARBON BENEFITS WITHHELD FROM REGULATORY MARKETS  

1. Sale of Carbon Benefits  

Future carbon benefits expected to be generated through the Tensas River Afforestation 

Project have been committed to the nonprofit organization Carbonfund.org.  This organization 

purchases and retires carbon credits on behalf of citizens and companies through a voluntary 

market.  In order to comply with the Climate, Community and Biodiversity Alliance’s Standard, 

Carbonfund.org will withhold 10% of these carbon credits from sale in the voluntary market.  

Due to the low risk of the afforestation project, this 10% buffer should also be acceptable for the 

Voluntary Carbon Standard. 
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CM1. NET COMMUNITY IMPACTS  

1. Net Benefits to Communities Resulting from Planned Project Activities  

 The Tensas River National Wildlife Refuge is a principal highlight in the otherwise 

economically depressed Madison Parish.  Individuals from the greater Madison Parish 

community, as well as other outdoor recreational enthusiasts, will be able to benefit from the 

expanded Tensas River National Wildlife Refuge.  Recreational opportunities offered in the 

refuge, including hunting, fishing, hiking, and bird watching, are all monitored and managed 

under the stringent policies of the USFWS.  Meanwhile, the scientific, naturalist, conservationist, 

and birding community in Louisiana and the greater Southeastern United States will also benefit 

from having a larger and more contiguous piece of a rare and highly productive forested 

ecosystem.   

While agriculture played a significant part of the region’s recent economic history, the 

heavily clayed soils prone to seasonal flooding in the region are not associated with highly 

productive agriculture.  Increased recreational lands and their associated economic spin-offs are 

a much more sustainable activity and are reversing a trend fueled largely by greed in the 1960s, 

1970s and even 1980s to turn rich forest ecosystems into lands not necessarily suitable for long-

term agricultural production.   

It is anticipated that by expanding and strengthening the Tensas River National Wildlife 

Refuge, residents of Madison Parish will be able to enjoy a certain economic advantage that 

accompanies the return of an area’s recreational status.  So-called “mom and pop operations”, 

such as campgrounds and country stores would begin to appear.  This type of activity will not 

only economically benefit the region but culturally also, helping to solidify its image as a 

recreational destination.  As an example of the transitioning character of the Tensas region, local 

USFWS conservationist Ray Aycock contends that 50+ years ago cotton production was a big 

deal, while now the area leads the state in deer kill, a result of the Tensas River NWR 

maintaining the largest herd of white-tailed deer in Louisiana.43       

The return of the Louisiana Black Bear would also positively contribute to this cultural 

and economic transition for its historical merit in the United States of America.  It was a 

Louisiana Black Bear that President Theodore Roosevelt famously refused to shoot and the 

 
43 Ray Aycock, “United States Fish and Wildlife Service” 
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ensuing Washington Post cartoon resulted in the creation of the popular teddy bear toy for 

children.44    

 Expansion of the Tensas River National Wildlife Refuge is also recognized as a valuable 

educational resource in the area, hosting science and biology classes from local schools as well 

as researchers from the University of Tennessee.  Tours of the refuge are offered to school, 

church and scout groups (as defined in Section G3.6) upon request, demonstrating topography 

and species composition of mature and younger forests alike.  Increasingly these groups ask for 

tours that focus on the role of carbon sequestration projects – such as those funded by 

Carbonfund.org – in forest management and development. 

While the Tensas River Afforestation Project provides short and long term economic, 

recreational, cultural and educational benefits to the community, a negative economic impact has 

been recognized in the short term.  The activities of the tenant farmers who lease cropping rights 

on project land are required to relocate these activities elsewhere.  Economic variables, such as 

the decline in importance of agriculture in the region and fluctuations in fuel prices make it 

difficult to predict the extent of the economic impact on this segment of the community.  It is 

expected that tenant farmers will maintain their livelihoods in the region but may be subject to 

higher leasing rates for land and greater distances traveled to reach them.  Further discussion 

below details the level of involvement of these individuals in project implementation and actions 

taken to minimize the impact on their activities.   

 

2. Stakeholder Participation in Project Planning  

Citizens of Louisiana participated in the stakeholder process of the Tensas River National 

Wildlife Refuge Reforestation project in part through their voting rights.  With this in mind, 

citizens are able to elect local, state and national officials for representation.  Such officials then 

decide budget allocations for the USFWS and such USFWS are government officials and are 

ultimately accountable to the citizens they serve.   

All stakeholders with legal claim to the lands involved in the Tensas River Afforestation 

Project were active project participants.  This includes the Chicago Mill and Lumber Company, 

 
44  Louisiana Delta 65, “Tensas River National Wildlife Refuge,” Available:    
        http://www.ladelta65.org/places/Tensas.River.NWR.htm  



the Trust for Public Land and the US Fish and Wildlife Service.  Presently and for the 

foreseeable future (i.e., 100 years), the USFWS has sole legal claim to the land.  

Stakeholders were identified and defined in section G3.6 and given the opportunity to 

participate in the development of the project through a public comment period hosted by the 

USFWS.  The Tensas River National Wildlife Refuge had not increased its acreage for over a 

decade and held a public comment period prior to project commencement since the plans called 

for gradual increases in refuge acreage on an annual basis.  The public comment period was 

advertised through local radio and newspapers and then took the form of two separate public 

meetings in the adjacent towns of Tallulah and Winnsboro, Louisiana.  The USFWS opened the 

floor to suggestions and recommendations especially concerning management practices 

regarding refuge enhancement through carbon-sequestration projects.  

 

3. Conflict Resolution and Grievances Procedures  

 All transactions occurred legally and the federal, state and local laws are in place to help 

resolve or mitigate potential grievances.  There is no evidence of existing unresolved conflicts or 

grievances resulting from the Tensas River Afforestation Project.   

 Carbonfund.org maintains a website with appropriate contact information addressable by 

post, phone and email.  Carbonfund.org contact information will be made available at the Tensas 

River National Wildlife Refuge visitors’ center in conjunction with a bound copy of the 

completed PDD.  TPL staff, including the farm manager, has Carbonfund.org’s contact 

information and have been encouraged to relay oral or written grievances to Carbonfund.org 

staff.   Carbonfund.org staff will attempt to resolve all reasonable grievances raised, and provide 

a written response to grievances within 30 days.  Grievances received and project responses will 

be documented electronically and in print at Carbonfund.org’s Maryland office. 

Grievances at the Tensas River National Wildlife Refuge are expressed personally to staff 

by visitors.  In addition, there is a comment box in the visitor’s center front entrance area for 

suggestions or complaints of any kind.  Usually individuals with specific grievances follow the 

political channel and voice these complaints through their local, state and federal representatives, 

whose office contacts the refuge.  Tensas River National Wildlife Refuge staff has cooperated to 

relay any grievances related to the Tensas River Afforestation Project to Carbonfund.org staff.  
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Furthermore, Carbonfund.org will place the completed PDD on their public website and 

provide contact information for any grievances to be expressed and such complaints will be 

handled in an appropriate manner. 
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CM2. OFFSITE COMMUNITY IMPACTS  

1. Potential Negative Impacts  

The potential negative impacts to the community of Madison Parish are limited to the 

tenant farmers who rented the lands for agriculture up to the time when they were replanted.  

These individuals are defined as transient farmers without title to lands and move to wherever 

rentable agricultural lands are available.  The jobs associated with this activity are temporary and 

at such a low density on acreage of this size in North America that they have been considered 

marginal for this project.     

Furthermore, additional acreage for cultivation is available throughout the region and 

according to Pat Sullivan, the TPL farm manager, the cost of rental varies but is nothing 

substantial and farmers might experience an additional 20 to 30 minute drive to their new sites.  

The low population density of Northeast Louisiana means that meaningful work of any kind 

entails significant driving distances and this increase is not especially burdensome for the 

farmers.  By comparison, some Tensas River National Wildlife Refuge staff have a 1-hour 

commute to and from their homes.   

Costs are further mitigated because the same crop options remain for farmers.  Thus, if a 

farmer historically planted cotton and needed to move to another site, he/she could continue 

planting cotton.  This allows the farmer to reuse seeds, equipment, and labor while maintaining 

their learning curve. 

 

2. Mitigation of Negative Impacts  

 TPL employs a farm manager to represent the interests of the farmers.  This is an ad hoc 

position whose duty it is to ensure the economic rights and considerations of the tenant farmers 

are respected and reflected in the decision-making process. 

 In order to mitigate potentially substantial negative community impacts, USFWS held an 

open comment period prior to project commencement as described in Section CM1.2.  In 

addition, tenant farmers were aware of the landowner’s long term land-use intentions since TPL 

acquired the acres from the Chicago Mill and Lumber Company in 2003.  Lease renewal and 

consultation between TPL farm manager and tenant farmers happens on an annual basis in 

accordance with the calendar year.  Typically, the farm manager disseminates decisions made on 

land for the following calendar year as early as possible, usually around May or June.   

 62 



3. Net Social and Economic Effects 

Besides benefits outlined in CM1.1, planting and monitoring activities will provide 

employment to the forestry services sector in the Southeast United States.  Also, the growth of 

this project under the greater USFWS scheme to reforest tracts of land through carbon 

sequestration partnerships acts as a benchmark project not only for Louisiana but the greater 

region in general.  This ultimately provides a more sustainable and dynamic economic activity 

that requires workers of various educational backgrounds (see supporting document: Carbon 

Sequestration Partnerships on National Wildlife Refuges in the Southeast Region). 

   Local employment is sustained and generated through the Tensas River National Wildlife 

Refuge Reforestation Project.  Thus as the Refuge expands through land acquisition and 

reforestation efforts, more employment opportunities will be created.  In addition, the saplings 

for the Tensas River Reforestation Project were sourced from a local tree nursery in Winnsboro, 

Louisiana and local research is conducted in partnership with the University of Tennessee and 

US Department of Agriculture Forest Service Center for Bottomland Hardwoods Research in 

Stoneville, Mississippi.  Such efforts help to diversify and strengthen the local economy. 
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CM3. COMMUNITY IMPACT MONITORING  

The United States Census Bureau along with the state and regional governments are 

traditionally responsible for accurate and concise monitoring of the economic metrics of a 

region.  This data is public and was used frequently in this project.  Meanwhile, the USFWS will 

actively and passively monitor the community benefits (as defined in CM1.1) regarding 

recreational activities and advancement in the area.  The Louisiana Department of Wildlife and 

Fisheries also actively monitors and enforces State law regarding recreation activities. 

In accordance with the anticipated and realized positive community benefits, variables 

such as income and education will be monitored in the short and long terms.  United States 

Census information relating to income levels in Madison and adjoining Parishes will be recorded 

throughout project lifetime.  The economic benefits associated with a larger and more contiguous 

Tensas River National Wildlife Refuge are not expected to be fully apparent until the afforested 

areas reach relative maturity, which could take upwards of 30-50 years.  In the meantime, 

economic indicators such as the relative abundance of recreational enthusiasts in the region and 

the prominence of outdoor recreation in the local economy can be monitored.  Monitoring these 

variables include contacting local tourism boards for data on the general trends in regional 

tourism.   

The Tensas River National Wildlife Refuge employs a Park Ranger/Public Use Specialist 

who handles visitors and school groups.  There is a sign-in sheet at the Refuge and good records 

are kept of the number and make-up (i.e., school, church, boy scouts, etc) of annual visitors to 

the Refuge.  These data can be used to infer trends in overall Refuge visitation numbers before 

and after project implementation. 

The Tensas River Afforestation Project is expected to positively impact education at the 

elementary and secondary school, as well as university level.  School groups visiting the Tensas 

River National Wildlife Refuge will be monitored by the Park Ranger with special consideration 

paid to the types of tours requested.  At the time of this writing, USFWS staff has asserted that 

the carbon sequestration component of Tensas River National Wildlife Refuge is a hot topic for 

visiting science classes and a primary reason for visiting the refuge.  In addition, University of 

Tennessee students visiting the Tensas River National Wildlife Refuge for Louisiana Black Bear 

research are monitored by USFWS staff.  While the increase or decrease of these visitors is not 

directly related to refuge size, their numbers will be monitored as well.  
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Carbonfund.org will compare these community variables as well as biodiversity variables 

every five years in conjunction with ESI work to determine if the project should be adjusted to 

better assist the local community and wildlife.  Adjustments include, but are not limited to, 

developing a better educational and awareness program for the Tensas River National Wildlife 

Refuge’s carbon sequestration projects at the visitor’s center and in the communities of Tallulah 

and Winnsboro, LA through local radio and newspapers   In addition, Carbonfund.org will also 

be monitoring the US Census Bureau data. 
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CM4. CAPACITY BUILDING 
 
The Tensas River Afforestation Project was developed with the needs of the community 

in mind and was structured to accommodate them.  As a key recreational and educational 

resource in Northeast Louisiana, the Tensas River National Wildlife Refuge is strengthened by 

this project, thus enhancing the recreational opportunities in the long term.  Meanwhile, the 

USFWS diversifies the range of topics and programs communicated at the Refuge by 

incorporating a carbon sequestration project such as this one.  In this regard, the project involves 

a significant capacity building program through the enhanced educational activity at the Refuge.   

The Tensas River Afforestation Project was targeted to all levels of the local community 

and aimed to increase community participation in project implementation through consultation of 

community members and through local employment.  Participating organizations were federal 

governmental and nonprofit entities while other contributing organizations were localized in 

Winnsboro, Louisiana and Atlanta, Georgia.  By eliciting the labor and expertise of local 

nurseries and planters (Delta Wildlife Consulting), and the professional carbon stock 

measurement expertise headquartered in the Southeast United States (ESI), the project 

accommodated the need to maintain and develop localized technical employment opportunities.    

  Non-elite beneficiaries of the project include the ~72,000 annual visitors to the refuge 

described in sections G3.6 and CM1 above.  These include the recreational users of the Refuge 

hailing from all economic strata.  While women are employed by Carbonfund.org, 

Environmental Synergy, Trust for Public Land and the USFWS, few to no women are employed 

as tenant farmers or planters in the region.  The Tensas River Afforestation Project was not 

directly targeting women to increase their participation but the associated activities and 

organizations encourage equal opportunity of women and minorities and involve jobs that do not 

traditionally employ only men.  In addition, the educational benefits of the project are not 

gender-specific, meaning women and girls gain as much as their male counterparts. 
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B1. NET POSITIVE BIODIVERSITY IMPACTS   

1. Net Positive Biodiversity Impacts  

In addition to mitigating climate change, the Tensas River Afforestation Project will 

result in additional environmental benefits including: 

 

Improved Water Quality  

Water quality will be improved not only along the Tensas River but further down into the 

Mississippi and even Gulf of Mexico as a result of this project.  Soil, nutrient and chemical 

inputs associated with agriculture (i.e., from fertilizers) will be reduced due to the lack of 

continued farming on project lands.  While these particles have adverse effects in the Tensas and 

Mississippi Rivers, they have especially impacted the Gulf of Mexico negatively contributing to 

the Gulf “Dead Zone”.   

The United Nations Environment Programme reports, “deforestation and forest 

degradation associated with high-impact methods of logging and mining significantly erodes 

soils in many countries, with marked economic and environmental costs through consequent 

siltation of rivers, hydropower reservoirs, irrigation systems, and coastal ecosystems.”45 

More specific to the Tensas River National Wildlife Refuge, the Louisiana State 

University Agricultural Center conducts research on local water quality and reports that “water 

quality monitoring efforts in Louisiana’s streams focus on the concentrations of sediment, 

nutrients and other compounds in the water. However, activities within the watersheds of these 

streams actually play the most critical role in determining stream water quality. The development 

and implementation of best management practices (BMPs) for all major land uses can contribute 

greatly to the protection of Louisiana’s streams, rivers and bayous.”46 

 

 

 

 

 
45  United Nations Environment Programme, “Land Use, Land-Use Change and Forestry,” Available:  

http://www.grida.no/publications/other/ipcc_sr/?src=/climate/ipcc/land_use/099.htm 
46  LSU AgCenter, “Forest Management and Stream Organisms: Role of Trees in Aquatic Food Webs,”  

Available: http://www.lsuagcenter.com/en/environment/forestry/forest_conservation/ 
forest+management+and+stream+organisms+role+of+trees+in+aquatic+food+webs.htm 

 



 68 

Natural Flood Storage and Improved Soil Protection  

As mentioned in section G1.1 the land in the Tensas River Basin is prone to a seasonal 

flooding regime.  Clearing of this once heavily forested area has exacerbated flooding and 

increased erosion.47 Returning this area to its natural state will help reduce both flooding and 

erosion because a significant portion project lands border the Tensas River in multiple locations.  

The soil on project lands would also be healthier and richer due to increased diversity of plant 

life and biomass accumulation associated with forest regeneration.  These soils would also be 

free of pesticides and fertilizers that had been employed in intensive agriculture for the past 

several years.   

 

Connected Forest Wildlife Corridors 

The Tensas River Afforestation Project is part of a greater initiative that will expand the 

Tensas River NWR and provide significant infill of natural habitat, linking the northern and 

southern sections of the refuge.  In the absence of this initiative, the northern and southern 

sections of the refuge are connected by a small area on its eastern flank only few hundred feet 

wide.  The full expansion program as envisioned by TPL would extend this eastern connection 

with a 2,723 acre block of land, create an additional connection between the northern and 

southern sections on the western flank of the refuge, and bridge these two connections in the 

middle. 

  

  

 
47United Nations Environment Programme, “Tensas River”  http://www.na.unep.net/atlas/webatlas.php?id=69  



 
Figure 15.  Tensas River National Wildlife Refuge showing TPL land parcels involved in refuge 
expansion and planted section of Tensas Afforestation Project.  (Image courtesy of 
http://maps.google.com/) 

 

Critical Habitat for Threatened/Endangered Species  

As mentioned above, the Tensas River Afforestation project will not only help create 

more critical habitat for threatened and endangered wildlife species that call the bottomland 

hardwood forest home, but also extend the total area by greatly improving the north-south 

 69 



 70 

connection within the refuge.  Both of these points are important for the majority of threatened 

and endangered species found in the project area that require large and contiguous habitat.    

The Louisiana Black Bear would be a prime beneficiary of increased and connected 

habitat resulting from this project.  The greatest densities of Louisiana Black Bears were 

associated with the once expansive bottomland hardwood forests associated with river basins in 

the LMAV.  Also, male Louisiana Black Bears in particular roam across large distances.  A 

study conducted by the USFWS and University of Tennessee on the Louisiana Black Bear in the 

Tensas River Basin indicated that adult males utilized approximately 40,000 acres while adult 

females (use) 18,000 acres.48 

 

 
Figure 16.  Mature bottomland hardwood forest behind Tensas River NWR Visitor’s Center 
 

Neo-tropical migrant birds traveling to their summer and winter homes that stretch 

between Canada and Central America respectively, require habitat of significant size and number 

 
48  See Supporting Document, “Louisiana Black Bear,” Appendix E  
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for shelter and nesting.49  Refuges like Tensas in the Lower Mississippi Valley are seen as corner 

stones for habitat of migrant or nesting neo-tropical birds so restoring an area of this rare and 

vastly depleted ecosystem would yield a significantly positively effect.  In addition, all IUCN-

listed wildlife species and threatened species (listed in supporting document: Rare, Threatened, 

& Endangered Species & Natural Communities Tracked by the Louisiana Natural Heritage 

Program, Madison Parish, Appendix D) would benefit from increased habitat. 

Were the fabled ivory-billed woodpecker to reappear in the Tensas River basin - its last 

known home (i.e., prior to rediscovery in Arkansas in 2004)50 - the role this project has in 

restoring a piece of this bird’s natural habitat cannot be understated.  At this point, regardless of 

state, federal or international designations, it is undetermined whether the ivory-billed 

woodpecker still exists in Louisiana, but this projects design and goals clearly represent a vital 

benefit to the recovery of the species.     

 

Enhanced Biodiversity 

Forest fragmentation is greatly recognized as a key threat to biodiversity in an area, so by 

connecting forest fragments of the Tensas River National Wildlife Refuge, the Tensas River 

Afforestation Project will have a significant positive effect on the biodiversity in the area.  In 

addition, the edge effects associated with fragmentation will be reduced because this project fills 

in and connects patches of forest thus reducing the ration of forest perimeter to area.51    

 

2. Possible Adverse Effects of Non-Native Species  

No non-native species were used within the Tensas River Afforestation Project.  Native 

species were collected from local seed sources through Delta Wildlife Consulting.  Seeds and 

seedlings were checked to ensure that they were free of disease before planting. 

The species favored in this project were those that saw significant reductions in numbers 

in the past several decades and are representative of the dominant overstory of bottomland 

hardwood ecosystems in the Delta National Forest and other reference forest plots.  

  

 
49  Neotropical Migrant Birds, “Why Are They Threatened?” http://www.neotropicalbirds.org/whythreatened.html  
50  Big Woods Conservation Project, “Ivory-billed woodpecker,” Available: http://www.ivorybill.org/  
51  Harris, Larry D. 1984. The Fragmented Forest: Island Biogeography Theory and the Preservation of Biotic   
        Diversity. The University of Chicago Press 



3. Identify IUCN Red List Threatened Species Possibly within Project Boundaries  

Threatened species on the IUCN Red List are provided in Section G1.4 of this project 

document.  

 

4. Identify all Species to be used by the Project  

Species used for reforestation in this project are defined in section B4 and in supporting 

documents.  There are no known invasive species to be planted under this afforestation effort.  

 

5. No use of GMOs within the Project  

No genetically modified organisms have been used to generate carbon credits from the 

Tensas River Afforestation Project.   
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B2. OFFSITE BIODIVERSITY IMPACTS  

1. Potential Negative Offsite Biodiversity Impacts  

The Tensas River Afforestation Project is partially concerned with restoring a tract of 

land to near-original bottomland hardwood habitat and connecting adjacent forest fragments.  

Biodiversity offsite will benefit from this filled-in parcel of land as a result of the decrease in the 

negative effects associated with fragmented forest island biogeography.  All positive biodiversity 

impacts associated with the project lands are extended offsite to adjacent FWS-owned lands and 

the entire Tensas River National Wildlife Refuge.    

 

2. Mitigation Plans  

 N/A 

 

3. Net Effect of Project on Biodiversity 

The net effect of project on biodiversity has been assessed as highly positive both on 

project lands and offsite in the adjacent Tensas River National Wildlife Refuge, Tensas River 

basin and Gulf of Mexico. 
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B3. BIODIVERSITY IMPACT MONITORING  

1. Plan for Biodiversity Monitoring  

The USFWS actively studies and monitors the biodiversity within the Refuge boundaries 

as part of their Habitat Management Plan in conjunction with their Comprehensive Conservation 

Plan (as described in Section G7.1).52  For example, the USFWS has published a draft recovery 

plan for the ivory-billed woodpecker and in conjunction with state governments and local 

universities, uses high tech methods to locate and record this recently rediscovered species.53 

In addition, the Louisiana Natural Heritage Program within the Department of Wildlife 

and Fisheries is the leading state program for the identification, ranking, and conservation of 

Louisiana's rare species and native natural communities.54  The program employs staff botanists 

and maintains records on rare plants and animals in the state and encourages residents to report 

sightings.     

Numerous biodiversity variables are regularly tracked by the USFWS Tensas River 

National Wildlife Refuge staff biologists.  This includes keeping track of the harvest data for 

deer hunting as well as conducting surveys on Neotropical birds and waterfowl.  In addition, 

staff biologists and researchers from the University of Tennessee are monitoring the distribution 

and mating (e.g., time/place of birth, number of cubs, etc.) of the Louisianan Black Bear.   

The USFWS Tensas River National Wildlife Refuge also has staff foresters who track 

biodiversity variables such as the total acreage of conservation land.  Furthermore, staff foresters 

maintain inventories of what trees are being used in reforestation efforts, inventory on the overall 

forest composition and track invasive species.  Two particular invasive species include the 

Chinese Tallow Tree and the Trifoliate Orange, both of which are not major problems at the 

Tensas River National Wildlife Refuge but are kept under watch by staff members. 

 
52  United States Fish and Wildlife Service, “Habitat Management Plans,”   http://www.fws.gov/policy/620fw1.html  
53  United States Fish and Wildlife Service, “Ivory-billed Woodpecker, recovery starts here…,” Available:    
        http://www.fws.gov/ivorybill/  
54  Louisiana Department of Wildlife and Fisheries, “Rare Plant Species in Louisiana,” Available:   
        http://www.wlf.louisiana.gov/experience/naturalheritage/rareplants/  



B4. NATIVE SPECIES USE  

The Tensas River Afforestation Project called for the afforestation of a tract of land to a 

biologically diverse bottomland hardwood forest similar to conditions that existed prior to it 

having been cleared for agricultural or other non-forest use.  Restoration is done through the 

controlled planting of tree seedlings of varying species that are selected based on the scientific 

knowledge of foresters and wildlife biologists familiar with the historical habitat patterns and 

ecosystem interaction of the terrain being planted.  Furthermore, the particular composition of 

tree species were chose to proportionally reflect the surrounding natural, hardwood ecosystems.  

To this end, foresters assessed the land contour to consider flood tolerance and potential wildlife 

benefits were considered with the tree selections (i.e., acorns from oak trees provide food for 

native wildlife).   

Refuge management and/or ESI Forestry Manager designated the species to be planted on 

each field constituting the planting site.  No planting can be done without their approval.  Where 

multiple hardwood species have been prescribed, efforts were made to ensure that each of the 

species were sufficiently interspersed across the site as to avoid large areas of single-species 

plantings. 

Seedlings were procured from the Louisiana nurseries of Delta Wildlife Consulting and 

Land Management Services, which meets ESI’s high standards for seedling and planting 

vendors.   

As oak varieties were the predominant hardwoods found in the reference forests from the 

Delta National Forest in Mississippi, Cache River NWR in Arkansas, and Hatchie NWR in 

Tennessee, they together constitute over half of the total trees planted in the project.  Other 

species were used to replicate extant diversity in bottomland hardwoods forests.   Table 6 

(below) outlines the variety of species and the respective numbers of each planted in the first 

1,100 acres of the project. 
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            Table 6. Seedlings planted on first 1,100 acre plot (Phase II-D)  
            at the Tensas River NWR, February 5-13, 2008.   

Quantity Seedling Species 

88,000 Nuttall Oak 

29,000 Water Oak 

42,000 Willow Oak 

19,000 Cherrybark Oak 

2,000 Shumard Oak 

11,000 Overcup Oak 

22,000 Green Ash 

24,000 Sweetgum 

12,000 Baldcypress 

16,000 Persimmon 

10,000 Red Maple 

15,000 Sweet Pecan 

7,500 Bitter Pecan 

15,000 Sycamore 

8,500 Sugarberry 

10,000 American Elm 

2,000 Cedar Elm 

333,000 
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Appendix A 
Carbon Sequestration Partnerships on National Wildlife Refuges in the Southeast Region 
 
I. Preface  
 

“When viewed with a wider lens, large-scale forest restoration would represent the reversal of a 
centuries-old pattern of human impact on forestland.  The Lower Mississippi River Valley – which 
was cut relatively recently, after 1950 – represents a small fraction of the eastern hardwood forest 
cleared over the past three centuries to enable the spread of agriculture.  If CO2 has the impact on 
climate that our current understanding suggests, this clearing of the eastern forests must have been 
one of the most significant climate change events in our country’s history.  Forest restoration 
would reverse this impact, while at the same time expanding wildlife habitat, providing 
recreational opportunities and lending much needed financial support to the agricultural sector.” 
(Comments by Detroit Edison on Proposed DOE 1605(b) Guidelines) 

 
The Service has recognized that the reforestation and management of lands acquired through 
carbon partnership projects on national wildlife refuges, will enhance the benefits to the 
American public by removing significant amounts of carbon dioxide from the atmosphere and 
supporting the mission of the National Wildlife Refuge System.  Besides restoring the capacity 
of a terrestrial ecosystem to capture and store atmospheric carbon dioxide with native tree 
species, these projects also restore, conserve, and maintain the ecological integrity of our 
Nation’s land, water, and native habitats for both wildlife and people.  
 
Lands and habitats acquired through this program are managed in a manner consistent with the 
mission of the National Wildlife Refuge System and with the authorizing purposes for individual 
national wildlife refuges.  The Service maintains these lands and habitats in accordance with the 
National Wildlife Refuge System regulations set forth in Title 50 of the Code of Federal 
Regulations. These lands and habitats will require certain management practices and other 
forestry and wildlife management techniques, including thinning, that maintain forest health and 
optimize conditions for a mature bottomland hardwood forest. 
 
This paper summarizes ongoing developments in government public policy with respect to 
carbon sequestration and is  based on the Service’s experience with carbon partnership projects 
on national wildlife refuge lands, mostly in the Southeast Region but may have application for 
other lands within the Department. 
 
II. Background  
 
Section 1605(b) of the Energy Policy Act of 1992 directs the Department of Energy, with the 
Energy Information Administration to establish a voluntary reporting program and database on 
emissions of greenhouse gases, reductions of these gases, and carbon sequestration activities.   
 
In 1994, the Department of Energy issued General Guidelines that established the Voluntary 
Reporting of Greenhouse Gases Program for recording voluntarily submitted data and 
information on greenhouse gas emissions and the results of actions to reduce, avoid or sequester 
greenhouse gas emissions. From its establishment in 1995 through the 2002 reporting year, 381 
entities, including utilities, manufacturers, coal mine operators, landfill operators and others, 
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have reported their greenhouse gas emissions and/or their emission reductions to Energy 
Information Administration. 
 
On February 14, 2002, the President directed the Secretary of Energy, in consultation with the 
Secretary of Commerce, the Secretary of Agriculture, and the Administrator of the 
Environmental Protection Agency, to propose improvements to the current section 1605(b) 
Voluntary Reporting of Greenhouse Gases Program. These improvements are to enhance 
measurement accuracy, reliability, and verifiability, working with and taking into account 
emerging domestic and international approaches. (Federal Register / Vol. 70, No. 56 / Thursday, 
March 24, 2005 / Rules and Regulations) 
 
II. How Have Carbon Projects Been Accomplished on National Wildlife Refuges in the Past? 
 
Since 1998, the Service has been engaged in voluntary, carbon sequestration partnership projects 
on several refuges in the lower Mississippi River valley and elsewhere. These partnerships have 
involved numerous private companies and non-profit conservation organizations. Collectively 
these projects have resulted in the reforestation of approximately 65,000 acres of bottomland 
hardwoods and have added over 30,000 acres of land to the National Wildlife Refuge System. It 
estimated that these projects will result in the sequestration of over 53,000 tons of CO2 from the 
atmosphere each year. 
 
Reforestation tracts accomplished through these partnerships have been donated to the Service. 
Memorandum of Agreements are utilized to document understandings among partners regarding 
the transfer of donated resources, planting and management of refuge lands.  The donations from 
partners are made subject to the condition that the partners reserve the right to report sequestered 
carbon associated with the trees planted on the refuge lands.  Reservations in title transfer 
documents have also been used to secure the right to report carbon assets in the future. The 
objectives of these projects are to restore native habitats, secure critical refuge in-holdings, and 
to establish operations and maintenance endowments.  These restoration efforts have resulted in 
the removal of carbon dioxide from the air and enable project partners to report carbon assets 
which may be provided under the law.   
 
The authority to accept these conditional donations is contained in three Service statutes; 1) The 
Fish and Wildlife Act of 1956 which authorizes the Service “to accept donations for the benefit 
of the Service, and such gifts may be made subject to restrictions or conditions when deemed by 
the Secretary of the Interior”; 2) The Fish and Wildlife Coordination Act which authorizes the 
Service to “provide assistance to, and cooperate with, Federal, State, and public or private 
agencies and organizations in the development, protection, rearing, and stocking of all species of 
wildlife, resources thereof, and their habitat.” and 3) The Refuge Administration Act which 
authorizes the Service to “accept donations of funds and to use such funds to acquire or manage 
lands or interests therein.”  
 
III. How do the Guidelines for Voluntary Greenhouse Gas Reporting, 1605(b), Relate to National 
Wildlife Refuges? 
 
The revised General Guidelines included in this interim final rule are designed to enhance the 
measurement accuracy, reliability and verifiability of information reported under the 1605(b) 
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program and to contribute to the President’s climate change goals. The guidelines are currently 
under review and in the process of being finalized. To a large extent, the outcome of this 
rulemaking process will determine to what extent, if any, national wildlife refuges will continue 
to support conservation partnerships. 

 
Given the current uncertainty in the overall carbon program, the Service supports an approach 
that would keep future carbon program options open. In particular, the Service encourages and 
supports continued partnerships that support Service conservation mission. Over time, it may be 
desirable to expand the scope of these partnerships, however, as these projects are all voluntary 
and market place driven, the trading value of carbon is the primary factor influencing 
partnerships.  
 
 It is expected that most, if not all, national wildlife refuges will be classified as small emitters.  
Reporting entities, including refuges, with average annual emissions of less than 10,000 tons of 
CO2 equivalent are considered small emitters. Currently, the guidelines would allow individual 
refuges to report on their own behalf or carbon assets could be reported by an “aggregator”.  An 
aggregator could be any trade association, company or organization that collects or compiles 
information and reports on behalf of businesses, organizations, households or other entities that 
could report directly. 
 
It is important that reporting requirements are not overly complex and duplicative. Such a  
reporting process would force many small reporting entities, including refuges, out of the market.  
Similarly, the primary reporting entity could either be the refuge or the aggregator, but not both.  
An example typical simplified report summary for documenting carbon sequestration assets on a 
national wildlife refuge could include the following information; 
 

An emission inventory assessment of the entity which owns the land on which the 

Spanish Lake Carbon Offset project is located is as follows: The Project is located on 
the Red River National Wildlife Refuge which is a legal entity created by Public Law 

106300. The Refuge has designated boundaries and currently encompasses 8,900 acres. 
The Refuge has it own budget and financial accounting and operates as a distinct 

business unit. 
             

Emissions related activities include: 915 gallons of gasoline used annually; 700 gallons 
of diesel fuel used annually; and administrative management is conducted out of the 

Monroe, LA FWS office and electric usage attributed to the Red River Refuge, is 5,853 
kilowatts. 

     
Carbon stock changes in forestry activities include: 1,109 acres of bottomland 

hardwoods planted by PowerTree, which is sequestering 909 tons of CO2e annually; 
617 acres of bottomland hardwoods planted by Entergy, which is sequestering 506 tons 

of  CO2e annually; 838 acres of bottomland hardwoods planted by DTE, which is 
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sequestering 678 tons of CO2e annually; 150 acres of newly planted CRP bottomland 
hardwoods which is sequestering 123 tons of CO2e annually; and 300 acres of 40 to 50 

year old bottomland hardwood forest which has an annual an increase in forest carbon 
stocks of 1,845 tons. Emissions related to agricultural activities on 2,704 acres have 

been stopped which results in additional emission reductions.  
 
The Red River National Wildlife Refuge is a small emitter and has a net positive change in carbon 
stocks.  Therefore, PowerTree Carbon Company LLC will report 909 tons of CO2 for this project for 
2004. (from Comments of Powertree Carbon Company and Utilitree Carbon Company on Proposed 
DOE 1605(b) Guidelines) 

 
III. Expanding the Program on National Wildlife Refuges in the Southeast 
 
The expansion of carbon partnerships beyond our current program may require significant 
changes in policy.  This approach is consistent with the President’s goals for implementing the 
1605(b) Guidelines as mentioned earlier.  If it is possible to implement this program, it has the 
potential for not only achieving habitat objectives on national wildlife refuges but also 
influencing conservation goals throughout the lower Mississippi River Valley and eventually 
other ecosystems. Elements of such a program on national wildlife refuges would require the 
following; 
 

• Establish a process for determining a base year,  emissions and offset reporting, and 
monitoring carbon benefits over time 

 
The base year for carbon reporting will be a single year between 1998 and 2002, carbon offset 
reporting will begin in 2002. The details of these requirements are addressed in the Guidelines.  
Initially, the Lower Mississippi River Valley Joint Venture Office and the Atlanta Regional 
Office, Division of Realty could establish the protocols necessary to accomplish these tasks.   
The geographic information system for the lower Mississippi River Valley contains most of the 
necessary spatial data to undertake this analysis. Annual reports can then be generated which will 
document the carbon that is sequestered for selected habitats and refuges. This “carbon pool” can 
then provide partnership leverage for additional projects on refuges in the lower Mississippi 
River Valley. This spatial data can be linked to official tract records on file in the Division of 
Realty. 
 
Currently, the Division of Engineering is responsible for providing annual energy utilization 
reports on refuges. These reports which are provided by the individual filed stations can provide 
the basis for documenting Guideline emission requirements. 

 
• Develop a process to utilize pooled carbon assets to leverage partnerships  
 

Under this concept, a “pool” of carbon assets would accrue over time from sequestration 
activities on a refuge. As most existing forests are less than 50 years old, a significant amount of 
carbon is currently being sequestered on an annual basis. Additional carbon can also be captured 
through other habitat types. This carbon may either be reported by the Service directly or through 
a third party, acting on behalf of the Service and used at a discounted rate to leverage additional 
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partnerships.  There are many ways deals could be structured but the primary concept is that 
carbon assets would be made available to a private company seeking offsets upfront, in return, 
the company would be responsible for providing additional carbon stocks at a prescribed rate 
over time. More succinctly, a company would be able to utilized pooled assets in the short term, 
in return for a higher rate of sequestered carbon over the life of the project. The problem of long 
term amortization of carbon benefits is described by Detroit Edison this way; 
 

“In contrast to the long-term time horizon for forest sequestration, most corporations deploy a 3-5 
year planning time horizon.  Our company plans in great detail one year ahead, develops a working 
three-year plan, struggles to develop a five-year plan that we really believe, and has never ventured a 
ten-year financial plan.  Although we conduct studies that look five, ten and fifteen years ahead, we 
know that changes in markets, technology and regulation have a high probability of rendering those 
studies obsolete. 

 
Given these facts, it is difficult to imagine energy companies (or other industries) investing in forest 
sequestration, knowing that they would reap the first substantial benefits two to three decades out, 
and earn the full economic benefit over a century.  The probability that events in the intervening years 
would render the investments economically obsolete is simply too high.  This, however, is what the 
current accounting convention for forest sequestration requires.” (Comments of Detroit Edison on 
DOE’s Interim Final Guidelines and Proposed Technical Guidelines Under Section 1605(b) of the 
Energy Policy Act) 

 
In the future, the value of carbon benefits could be established either through a “fair market” 
determination based on active market trading or through a competitive bid process. Currently, 
carbon partnerships in the Southeast Region may use the current per ton Climate Change 
Exchange Board (CCX) trading value for sequestered carbon as the minimum value for 
determining the match ratios.  In the future, the Service may require deals to be structured on a 
higher dollar valuation per ton of sequestered carbon than the CCX value.  
 

• Develop carbon sequestration rates for important habitats on national wildlife 
refuges. 

 
Carbon sequestration rates and associated lookup tables should be developed for other habitat 
types.  In particular, wetland and prairie habitats should be considered. In the Southeast Region, 
some research has been completed for Pocosin wetland habitats but reliable sequestration still 
have not established.  The International Association of Fish and Wildlife Agencies recognized, 
“Wetlands should be included in the description of carbon pools along with a process by which 
carbon stored in wetlands can contribute to an entity’s registered reductions.”  Ducks Unlimited 
recommended that DOE “…consider adding seasonal prairie wetland restoration as an allowable 
carbon offset activity.” 

 
The use of “lookup” tables contained in the Technical Guidelines is useful tools to determine 
estimates of CO2 that will be sequestered over a 100 year time period. These estimates apply to 
various forest habitats and all croplands. To the extent these estimates can be refined by 
approved monitoring protocols, additional verification may be desirable. In any case, lookup 
tables are useful but rudimentary. 
 
https://ostiweb.osti.gov/pighg/ghgc0202.idc  
http://www.pi.energy.gov/enhancingGHGregistry/ 
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Appendix B 
Refuges and Carbon Sequestration – A Brief History (June 2007) 

 
During the late 1980s and on into the 1990s, the National Wildlife Refuge System in the 
Southeast Region increased dramatically in size as several new refuges were acquired in the 
Lower Mississippi Valley (LMV).  These acquisitions were primarily driven by the need to 
acquire habitat for waterfowl, especially species like pintails, which were in trouble continently.  
Prior to the mid-1980s, the Southeast Region had a policy against acquiring un-forested land 
unless it came with forested tracts.  
 
During this ten year period, some of our bigger refuges were acquired or significant tracts of 
agricultural land were added to existing refuges.  New refuges such as Cache River NWR 
(57,000 acres), Catahoula NWR (14, 900 acres), Bayou Cocodrie NWR (13,200 acres), Lake 
Ophelia NWR (17, 555 acres), Tensas River NWR (66,395 acres), Upper Ouachita NWR 
(45,860 acres), and St. Catherine Creek NWR (24,900 acres) are just a few of the major 
acquisitions that took place. Another new refuge, Red River NWR, with significant reforestation 
needs also was established in the early 2000s. 
 
The Lower Mississippi Valley went through the land clearing boom up until the mid-1980s when 
wetland laws were enacted and farm commodity prices faltered.  Only four million acres 
remained of the original 24 million acres of forested wetlands.  Much of the land brought into the 
refuge system was row crops that were farmed for soy beans and other crops for the benefit of 
waterfowl and it was kept in this state through a cooperative farming program.  In addition, new 
refuges came without any start up money to convert farm land to a different wildlife habitat. 
 
During this time period Service employees, especially wildlife biologists and foresters grappled 
with the need to reforest significant portions of this land.  A great deal of field research on the 
planting of both seeds and seedlings were tried at several stations, especially Tensas River NWR 
and the Roosevelt Refuge Complex in Mississippi.  Much of this early field research in 
conjunction with the U.S. Forest Service Bottomland Hardwood Laboratory located in 
Stoneville, Mississippi became the back bone of much of the hardwood reforestation that is 
practiced today with USDA’s Conservation programs. 
 
During the early and mid-1990s, continental waterfowl numbers increased substantially and the 
Service became more conscious of its role in the management of neo-tropical birds which were 
threatened with deforestation of their habitat in Central and South America and fragmentation of 
habitat in the LMV.  Lower Mississippi Valley refuges were seen as corner stones of habitat for 
migrants and nesting neo-tropical birds.  Biologists with Wildlife Habitat and Management 
began to work with refuges, universities, and other refuges to combat this deteriorating habitat 
situation. 
 
In the mid-1900s, a new system of management evolved within the Service where management 
was more focused on specific geographical areas and ecosystem management grew enormously.  
These new service management units were set up as ecosystem management units with some 
adherence to State boundaries, but more to watersheds.  The Lower Mississippi Valley became 
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one of these ecosystem management units with its on set of administrators.  The LMV stretched 
from the Gulf of Mexico to Cairo, Illinois and was one of the most altered ecosystems. 
 
This new management concept empowered the group to tackle important ecological issues.  The 
first committee to be set up by the LMV was the Reforestation Committee which was charged 
with reforesting in excess of 50,000 acres of marginal agricultural land located on national 
wildlife refuges.  The Reforestation Committee was co-chaired by District Forester Clyde 
Stewart and Wildlife Habitat and Management Biologist Ray Aycock.  Committee members 
were refuge foresters, refuge managers and biologists. 
 
The Reforestation Committee sought funding of any type as well as assistance from field stations 
to begin this effort, since there was no service funding to begin this rather arduous task. Funding 
and assistance was obtained from a variety of sources including the National Fish and Wildlife 
Foundation, Wild Turkey Federation, National Tree Trust, Audubon Society, American Forests, 
Entergy, Bayou State Bow Hunters, North Louisiana Bird Club, Union Parish Volunteers and 
other participants.   
 
Acorns were acquired, nurseries obligated to grow seedlings, and a planting crew was put 
together to start the process at a number of refuges.  The major focus was at refuges where 
limited staff, especially refuge foresters was available.  Stations that had foresters, worked with 
the Committee collaterally where independent station personnel and funding was available.  
Major efforts took place at Upper Ouachita NWR, Overflow NWR, Cache River NWR, 
Catahoula NWR (Bushley Bayou NWR), Saint Catherine Creek NWR, and Bayou Cocodrie 
NWR.  
 
Progress was measured in hundreds of acres per year due to funding and manpower limitations.  
Much needed neo-tropical bird habitat remained in cooperatively farmed agriculture because that 
was the best way to maintain the land until the status quo could be resolved?  Although, progress 
was slow in restoring habitat the LMV Eco-team learned to cooperate with each other and 
worked diligently to accomplish this important habitat restoration. 
 
In 1997, the Reforestation Committee was approached by a representative of a group of utility 
investors known as Utilititree about the possibility of  funding approximately 1500 acres of 
reforestation on Upper Ouachita NWR and Overflow NWR.  The Utilitree representative, Mr. 
Randy Williams, worked for Entergy Cooperation and had worked with Mr. Aycock on other 
projects.  He understood the need for utility companies to start thinking about carbon off-sets as 
a result of their power plant carbon releases and the subsequent impact on global climate.  Mr. 
Aycock, at the request of the LMV Reforestation Committee went to Washington DC and met 
with the Utilitree group and the first carbon sequestration partnership was formed.  
 
This first reforestation project funded by carbon sequestration basically supplied funding for the 
Service to pay for seedlings, supplies, acorns, etc.  The Service used this funding as a match for 
additional funding from the Fish and Wildlife Foundation.  This action set a precedent for 
additional matches with the Foundation.  Planting continued to be done by the Service or its 
contractors.  
 

 88 



In late1998, a new company called Environmental Synergy Inc. (ESI) was formed.  The two 
owners, Randy Williams and Joe Wisniewski, developed a business relationship with Illinova 
Generating Company who was a member of Utilitree.  ESI then approached the Service 
representative Ray Aycock about imitating an MOA that committed Illinova to reforest up to 
100,000 acres of refuge lands through a contract with ESI.  The agreement was signed by 
Aycock and later reauthorized under a slight modification by the Regional Director.  Soon 
thereafter, District Forester Clyde Stewart, retired and went to work with ESI coordinating this 
effort. 
 
In February of 1999, a large scale study was imitated with the Stoneville, Mississippi 
Bottomland Hardwood Forestry Laboratory to compare reforestation techniques.  The study was 
imitated on a unit of the Teddy Roosevelt National Wildlife Refuge Complex in Sharkey County, 
MS known as the Brown Tract. Cooperators in the Study included the Service, National Forests, 
National Biological Service, NRCS, COE, EPA, MSU, Michigan Technical University, Stephen 
F. Austin College, and National Council of the Paper Industry for Air and Stream Improvement, 
Southern Regional Center, Crown Vantage, Inc. and International Paper Company.   
 
In 2000, this new arrangement resulted in the reforestation of over 20,000 acres of marginal 
refuge farm land on 13 refuges in five states.  The Reforestation Committee had accomplished its 
objective and was soon dissolved because ESI took over all reforestation activities in conjunction 
with its investors such as Illinova.  Mr. Aycock continued to work with ESI on its carbon 
sequestration project as well as new investors such as American Electric (AEP) and Texaco.  The 
Joint Venture Office in Vicksburg became a regular participant in tours conducted for potential 
investors and tried to address habitat issues on a landscape basis. 
 
In early 2000, an MOU was signed by the Service, La. Dept. of Wildlife and Fisheries, ESI, 
Louisiana TNC, The Conservation Fund, BBCC, DU, and Wildlife Mississippi to document 
agreement among the participants, to coordinate efforts, to reforest, and to restore priority 
forested wetlands in the LMV using a variety of funding sources, in particular an emerging 
opportunity known as carbon sequestration.  A series of meetings were held to coordinate this 
effort.  
 
By 2002, Illinova Generating Company was purchased by Dynergy Corporation and the original 
agreement with ESI was not pursued any further, so ESI began to court other investors.  AEP, 
under the direction of Gary Kaster became the big player with the purchase of approximately 
11,000 acres of land from Tensas Land Company as part of a larger deal where the Service also 
purchased several thousand acres.  This land would form the basis of a new Unit for Catahoula 
NWR called Bushley Bayou NWR.  AEP would reforest their land as well as the Service land for 
the carbon credits and turn over the land to the Service for long term management.  They also 
included funding for maintenance of the subject property.  This criteria is still in use today, 
although due to escalating land practices the carbon credit swap has been changed.  For every 
acre acquired for the Service, a similar amount or greater amount owned by the Service is 
provided to the carbon investor. 
 
By the early 2000’s, more thought was being directed at sharing unique opportunities to 
biologically restore historical landscape for the benefit of species of special concern, endangered 
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or threatened species such as the Louisiana Black bear, and to improve biodiversity.  Despite 
these good intentions, most refuge projects were initiated due to other than biological reasons 
such as land prices, availability of land that met restoration criteria, and the willingness of both 
the land owner and the investor. 
 
The Conservation Fund and The Land for Public Trust began to be important partners in seeking 
out investors for carbon sequestration and they worked closely with ESI and the Service to 
negotiate the best deal for the respective refuges.  A one time maintenance fee of $50 per acre 
was established with the AEP/Catahoula NWR expansion that went to the refuge and has been 
used since then with other companies.  Both John Rogers (CF) and Don Morrow (TPL) became 
important partners for the Service at Red River NWR and Tensas River NWR.  Mr. Morrow set 
up a partnership with Entergy that resulted in an option on approximately 11,000 acre addition to 
Tensas River NWR.  Since the option was acquired, Entergy, Detroit Edison, and Conoco have 
all contributed toward the reforestation and acquisition of over 4,000 acres of this total.  Had it 
not been for Hurricane Katrina and its devastating impact on Entergy, this project probably 
would have been completed by now. 
 
Over the last 4-5 years, approximately 4,000 acres have been reforested in northwest Louisiana 
on the Red River NWR Complex.  John Rogers and the Conservation Fund deserve much of the 
credit for finding the investors which included Entergy, SWEPCO, POWERTREE, and TNC.  
POWERTREE is another group of utility companies who have pooled their resources for carbon 
sequestration.  Gary Kaster, AEP’s representative on this group was real instrumental in making 
them a participant prior to his retirement. 
 
Land acquisition has slowed tremendously over the past few years, leaving limited opportunity 
for additional carbon sequestration investment in both land acquisition and reforestation of 
habitat.  One of the few exceptions has been at the relatively new Holt Collier NWR in 
Humphreys County, Mississippi where Detroit Edison has worked with Wildlife Mississippi and 
the Conservation Fund to acquire several hundred acres.   
 
Carbon sequestration has probably been the single most important catalyst for both land 
acquisition and habitat modification for the Service in the Southeast Region.  Relatively cheap 
land prices, high carbon return, and the recognition investors got for this voluntary effort have 
been the driving forces behind its success.  Future partnerships in this area depend on Service 
initiative, politics that influence land acquisition, global warming, new research on carbon 
sequestration returns, and caps on carbon releases from industry. 
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Appendix C 
TTTEEENNNSSSAAASSS   RRRIIIVVVEEERRR   NNNAAATTTIIIOOONNNAAALLL   WWWIIILLLDDDLLLIIIFFFEEE   RRREEEFFFUUUGGGEEE   
Northeast Louisiana - Madison, Tensas, Franklin Parishes 

Carbon Sequestration and Habitat Restoration Opportunity 
 
 

 
Photo: Courtesy U.S. Fish and Wildlife Service  

TThhee  RReeffuuggee  
 
Tensas River National Wildlife Refuge (NWR), established in 1980 with 9,000 acres, today encompasses 
approximately 67,000 acres in the upper basin of the Tensas River in northeast Louisiana.  It is home to 
one of the largest continuous blocks of bottomland hardwood forests remaining in the United States and 
to one of the last concentrations of the threatened Louisiana black bear. 
 
Decades of agriculture and associated flood control measures have reduced the native bottomland 
hardwoods of the fertile Lower Mississippi River Valley from a land cover of 25 million acres in the 
1800's to less than five million acres today. Wildlife dependent upon large forested tracts has either 
disappeared from the area or experienced significant declines.  Tensas River NWR is among a network of 
refuges managed by the U.S. Fish and Wildlife Service devoted to preserving and restoring habitat for 
native wildlife and migratory birds. 
 
The bottomland habitat of Tensas River NWR provides food and shelter for over 400 species of 
mammals, birds, reptiles, amphibians and fish.  It houses large concentrations of migratory songbirds, 
wading birds and waterfowl.  Other prevalent species include the bobcat, wild turkey, river otter, mink, 
white-tailed deer, and the barred owl. The endangered bald eagle, peregrine falcon and Bachman's 
warbler are occasional visitors, and it was on what is now refuge land that one of the last U.S. sightings of 
the ivory bill woodpecker was made in the early 1940's.   
 
Expansion of the Tensas River NWR is part of an effort by the U.S. Fish & Wildlife Service and its State, 
NGO and corporate partners to restore large forested blocks and re-link fragmented forests for the benefit 
of the threatened Louisiana black bear, neotropical migratory birds and other wildlife species. 
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The refuge also abounds in opportunities for public recreational enjoyment, including hunting, fishing, 
wildlife photography, hiking, bird watching, a primitive canoe launch, and educational outreach at the 
efuge visitor center. r
 
AA  TTeennssaass  RRiivveerr  CCaarrbboonn  SSeeqquueessttrraattiioonn  ooppppoorrttuunniittyy  
 
In 2003, TPL secured an option to acquire 11,029 acres of property in three stages from Chicago Mill and 
Lumber Company.  The property, lying within the acquisition boundary of the Tensas River National 
Wildlife Refuge, will become part of the refuge upon its acquisition.  Originally part of an 80,000 acre 
expanse of land historically known as the Singer Tract (the sewing machine family), it was largely 
timbered in the late 30's and 40's to support the war effort.  Over time, portions of the Singer Tract have 
been acquired by the Tensas River NWR and restored to forest.  The new acquisition parcels have been in 
agriculture for many years, currently in rice, cotton and soybeans subject to farming leases that expire 
annually on December 31.  Reforestation will continue to increase the size of contiguous forest, 
decreasing forest fragmentation and providing habitat benefits to a diversity of wildlife. Current research 
indicates that approximately 400 short tons CO2 per acre will be sequestered as carbon over a 70-year 
growth cycle of the forest.  
 
The staged acquisition is scheduled as follows: 
 
• Phase I:  4,085 acres were acquired in February 2004, of which 1,500 were immediately reforested 

(funded by Entergy Corporation).  Another 708 acres are already in existing forest and 1,215 are 
available for reforestation in early 2005. 

 
• Phase II:  4,221 acres are to be acquired in early 2005, of which 646 are in existing forest.  690 acres 

will be available for reforestation in early 2005, with 2,885 acres available for reforestation in early 
2006. 

 
• Phase III:  2,723 acres are to be acquired in the first calendar quarter of 2006, of which 2,460 will be 

available for reforestation in early 2007. 
 
This multi-year project is structured so that government and conservation resources will fund 
approximately two thirds of the acquisition cost of this high priority inholding, with the balance needed 
from corporate partners.  The funding contribution of Entergy Corporation to the initial land acquisition 
launched the Phase I acquisition.  The 1,500 acres reforested in early 2004, also funded by Entergy, will 
be monitored for carbon sequestration over time.  As a major energy company with power production, 
distribution operations and related diversified services, Entergy is committed to reducing the impact that 
emissions of greenhouse gases appear to be having on the earth’s climate.  Entergy Chairman of the 
Board, Robert Luft, stated in a recent speech, “To live a full and healthy life, we know we are dependent 
on our air, water, atmosphere and, yes, our economy. To run a successful business, we must also accept 
that we are dependent on the same elements – the protection of our air, water, atmosphere and economy, 
which are as vital to true prosperity as they are to health.” 
 

Acquired acres remain under TPL ownership through the planting process, with conveyance of 

the land soon thereafter to the USFWS as an addition to the Tensas River National Wildlife 

Refuge.  
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BBeenneeffiittss  ooff  ppaarrttnneerrsshhiipp  iinncclluuddee::  
 
• Compliance with President Bush's call for voluntary action to address CO2 emissions.  

• Favorable public relations impact that comes from an environmentally friendly investment which 
improves biodiversity and reduces global warming. 

• Significant contribution to wildlife and biodiversity objectives of the U.S. Fish & Wildlife Service for 
whom this tract is a high priority target for annexation to their refuge system. 

• Potential future revenues on the sale of excess carbon credits. 
 
 
THE PARTNERS 
 
The Trust for Public Land  
The Trust for Public Land (TPL), established in 1972, is a national nonprofit land conservation 
organization specializing in conservation real estate by applying its expertise in negotiations, public 
finance, and law, to conserve land for people to enjoy as parks, gardens, and natural areas.   The Trust for 
Public Land works nationwide to help citizens and government agencies identify lands they wish to see 
protected and accomplish their conservation goals. Across the nation, TPL has helped protect more than 
1.6 million acres in 45 states. 
 
U.S. Fish & Wildlife Service 
The U.S. Fish & Wildlife Service administers the National Wildlife Refuge System for the conservation, 
management and where appropriate, restoration of the fish, wildlife and plant resources and their habitats 
within the United State for the benefit of present and future generations of Americans 
 
Environmental Synergy, Inc. 
Environmental Synergy, Inc. (ESI) is an Atlanta-based service organization providing reforestation and 
carbon quantification services to corporate clients as a means to offset carbon dioxide (CO2) emissions 
and promote sustainable forestry.  
 
Entergy Corporation 
Entergy Corporation is an integerated energy company engaged primarily in electric power production, 
retail distribution operations, energy marketing and trading, and gas transportation.  It is Entergy’s policy 
to ”Develop and conduct our business in a responsible manner that is environmentally, socially and 
economically sustainable; promote environmentally cleaner and more efficient generation, transmission, 
distribution, and use of energy; and, encourage employees to conduct their personal and corporate lives in 
such a way that earth's environment is preserved for future generations.” 
 
 
For more information contact: Sam Hamilton, Regional Director, Southeast Region,(404)679-4000, 
Sam_Hamilton@FWS.Gov 
 

SSiittee  mmaapp::   ((AATTTTAACCHHEEDD))  
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Of the yellow-lined areas constituting Phase I, 1500 acres were planted during the 2003/2004 planting season.  (The 
total Phase I acquisition is 4,085 acres). 
 
For the 2004/2005 planting season, the red overlay designates the remaining area of Phase I to be planted (1,215 
acres), plus the portion of Phase II ready for reforestation (690 acres). 
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Appendix D 
 

Specific Stakeholders of Tensas River Reforestation Project 
• Carbonfund.org Foundation, Inc. 
• U.S. Fish and Wildlife Service 

o International Association of Fish and Wildlife Agencies 
• Trust for Public Land 
• Environmental Synergy 
• Delta Wildlife Consulting 
• Tenant Farmers 
• Communities of Madison, Franklin, Tensas, Richland and East Carroll Parishes, LA  
• TerraCarbon, LLC 
• Yale School of Forestry 
• USDA Forest Service Center for Bottomland Hardwoods Research 
• Nature Conservancy 
• Winrock International 
• Louisiana Natural Heritage Program 
• Louisiana Department of Wildlife and Fisheries 
• Audubon Society 
• North Louisiana Bird Club 

  
General Stakeholders of Tensas River Reforestation Project 

• Hikers and Bikers 
• Hunters, Fishermen, Photographers 
• All Terrain Vehicle (“ATVs”) Users 
• School Groups 
• Scout Troops 
• Church Groups 
• Domestic Forestry and Carbon Sequestration Project Developers 
• Scientific Community such as Biologists, Foresters and Ecologists 
• Birding Community and Wildlife Conservationists 

 
Other Possible Stakeholders of Tensas River Reforestation Project 

• National Wildlife Federation 
• Ducks Unlimited 
• Rainforest Alliance 
• Voluntary Carbon Standard 
• Climate, Community and Biodiversity Alliance 
• Conservation International 
• Department of Energy (1605B Program) 
• The Conservation Fund 
• Entergy Corporation, Detroit Edison (i.e., separate contributors to TRNWR) 

 
Please note, this list is not exhaustive and is not intended to exclude or rank stakeholders 



Rare, Threatened, & Endangered Species & Natural Communities 
Tracked by the Louisiana Natural Heritage Program 

Madison Parish  -  April 2008 
  
 
 

 
PARISH:  Madison      
Scientific Name Common Name State Rank Global Rank State Status Federal Status 
Actinonaias ligamentina Mucket SH G5     
Aquila chrysaetos Golden Eagle S1N G5     
Bottomland hardwood forest Bottomland Hardwood Forest S4 G4G5     
Canis rufus Red Wolf SX G1Q   LE,XN 
Dendroica cerulea Cerulean Warbler S1B G4     
Elliptio dilatata Spike S2S3 G5     
Fusconaia ebena Ebonyshell S3 G4G5     
Grus canadensis Sandhill Crane S1N G5   PS 
Lampsilis siliquoidea Fatmucket S1S3 G5     
Lasmigona complanata White Heelsplitter S1 G5     
Macroclemys temminckii Alligator Snapping Turtle S3 G3G4 Restricted Harvest   
Mimulus ringens Square-stemmed Monkey-flower S2 G5     
Pleurobema rubrum Pyramid Pigtoe S2 G2G3     
Pleurocera canaliculata Silty Hornsnail S2 G5     
Rhynchospora scirpoides Long-beaked Baldrush S3 G4     
Spartina pectinata Prairie Cordgrass S2 G5     
Sterna antillarum athalassos Interior Least Tern S1B G4T2Q Endangered PS:LE 
Strophitus undulatus Squawfoot S2 G5     
Ursus americanus luteolus Louisiana Black Bear S2 G5T2 Threatened LT 
Waterbird Nesting Colony Waterbird Nesting Colony SNR GNR     

 1

http://www.wlf.louisiana.gov/pdfs/experience/naturalheritage/rareanimal/goldeneagle.pdf
http://www.wlf.louisiana.gov/pdfs/experience/naturalheritage/naturalcommunities/Bottomland_Hardwood%20Forest_BTNEP.pdf
http://www.wlf.louisiana.gov/pdfs/experience/naturalheritage/rareanimal/Canis_rufus-red%20wolf.pdf
http://www.wlf.louisiana.gov/pdfs/experience/naturalheritage/rareanimal/sandhill_crane.pdf
http://www.wlf.louisiana.gov/pdfs/experience/naturalheritage/rareanimal/whiteheelsplitter.pdf
http://www.wlf.louisiana.gov/pdfs/experience/naturalheritage/rareanimal/Alligator_Snapping_Turtle-_Macroclemys_temminckii.pdf
http://www.wlf.louisiana.gov/pdfs/experience/naturalheritage/rareplant/Mimulus_ringens.pdf
http://www.wlf.louisiana.gov/pdfs/experience/naturalheritage/rareanimal/pyramidpigtoe.pdf
http://www.wlf.louisiana.gov/pdfs/experience/naturalheritage/rareplant/Rhynchospora_scirpoides.pdf
http://www.wlf.louisiana.gov/experience/threatened/interiorleasttern.cfm
http://www.wlf.louisiana.gov/pdfs/experience/naturalheritage/rareanimal/Louisiana_Black_Bear-Ursus_americanus_luteolus.pdf
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EXPLANATION OF RANKING CATEGORIES EMPLOYED BY NATURAL HERITAGE PROGRAMS NATIONWIDE 
Each element is assigned a single global rank as well as a state rank for each state in which it occurs.  Global ranking is done under the guidance of NatureServe, Arlington, VA.  State ranks are 
assigned by each state’s Natural Heritage Program, thus a rank for a particular element may vary considerably from state to state.  Federal ranks are designated by the U.S. Fish & Wildlife Service 
under the provisions of the Endangered Species Act of 1973.  DISCLAIMER:  This document is not an official copy of the laws in effect and should not be utilized or relied upon as such.  For this 
reason, the accuracy of the information contained within this document cannot be guaranteed and the reader is cautioned that it is his/her responsibility to be apprised of the laws in effect at any given 
time.  These laws include those contained within the Louisiana Revised Statutes, particularly Title 56, the official regulations of the Louisiana Wildlife and Fisheries Commission, federal laws, and 
any local or parish ordinances.
FEDERAL RANKS (USESA FIELD): 
LE   =  Listed Endangered  
LT  = Listed Threatened  
PE  = Proposed endangered 
PT = Proposed Threatened 
C = Candidate 
PDL = Proposed for delisting 
E (S/A) or T (S/A) = Listed endangered or threatened because of similarity of appearance 
XE  = Essential experimental population 
XN = Nonessential experimental population 
No Rank = Usually indicates that the taxon does not have any federal status.  However, 

because of potential lag time between publication in the Federal Register and entry in 
the central databases and state databases, some taxa may have a status which does not 
yet appear. 

(Rank, Rank) = Combination values in parenthesis = The taxon itself is not named in the 
Federal Register as having U.S. ESA status; however, all of its infraspecific taxa 
(worldwide) do have official status.  The statuses shown in parentheses indicate the 
statuses that apply to infraspecific taxa or populations within this taxon.  THE SPECIES 
IS CONSIDERED TO HAVE A COMBINATION STATUS IN LOUISIANA 

(PS) = partial status= Status in only a portion of the species’ range.  Typically indicated in a 
“full” species record where an infraspecific taxon or population has U.S. ESA status, but 
the entire species does not.  THE SPECIES DOES NOT HAVE A STATUS IN 
LOUISIANA 

(PS: Rank) = partial status= Status in only a portion of the species’ range.  The value of that 
status appears because the entity with status does not have an individual entry in 
Natureserve.  THE SPECIES MAY HAVE A STATUS IN LOUISIANA 

GLOBAL ELEMENT RANKS: 
G1 = critically imperiled globally because of extreme rarity (5 or fewer known 
         extant populations) or because of some factor(s) making it especially  
         vulnerable to extinction 
G2 = imperiled globally because of rarity (6 to 20 known extant populations) or 
         because of some factor(s) making it very vulnerable to extinction throughout its range 
G3 = either very rare and local throughout its range or found locally (even abundantly at some 

of its locations) in a restricted range (e.g., a single physiographic region) or because of 
other factors making it vulnerable to extinction throughout its range (21 to 100 known 
extant populations) 

G4 = apparently secure globally, though it may be quite rare in parts of its range, especially at 
the periphery (100 to 1000 known extant populations) 

G5 = demonstrably secure globally, although it may be quite rare in parts of its range, 
especially at the periphery (1000+ known extant populations) 

GH = of historical occurrence throughout its range; i.e., formerly part of the established biota, 
with the possibility that it may be rediscovered (e.g., Bachman’s Warbler) 

GU = possibly in peril range-wide, but status uncertain; need more information 
G?  = rank uncertain.  Or a range (e.g., G3G5) delineates the limits of uncertainty 
GQ = uncertain taxonomic status 
GX = believed to be extinct throughout its range (e.g., Passenger Pigeon) with virtually no 

likelihood that it will be rediscovered 

T    = subspecies or variety rank (e.g., G5T4 applies to a subspecies with a global species rank 
of G5, but with a subspecies rank of G4) 

STATE ELEMENT RANKS: 
S1   = critically imperiled in Louisiana because of extreme rarity (5 or fewer known extant 

populations) or because of some factor(s) making it especially vulnerable to extirpation 
S2   = imperiled in Louisiana because of rarity (6 to 20 known extant populations) or because 

of some factor(s) making it very vulnerable to extirpation 
S3   = rare and local throughout the state or found locally (even abundantly at some of its 

locations) in a restricted region of the state, or because of other factors making it 
vulnerable to extirpation (21 to 100 known extant populations) 

S4   = apparently secure in Louisiana with many occurrences (100 to 1000 known extant 
populations) 

S5  = demonstrably secure in Louisiana (1000+ known extant populations) 
(B or N may be used as qualifier of numeric ranks and indicating whether the occurrence is 

breeding or nonbreeding) 
SA = accidental in Louisiana, including species (usually birds or butterflies) recorded once or 

twice or only at great intervals hundreds or even thousands of miles outside their usual 
range 

SH = of historical occurrence in Louisiana, but no recent records verified within the last 20 
years; formerly part of the established biota, possibly still persisting 

SR = reported from Louisiana, but without conclusive evidence to accept or reject the report 
SU = possibly in peril in Louisiana, but status uncertain; need more information 
SX = believed to be extirpated from Louisiana 
SZ = transient species in which no specific consistent area of occurrence is 

identifiable 
STATE PROTECTION STATUS: 
State status are contained in Title 56 of the Louisiana Revised Statutes as well as 
 relevant rules and regulations adopted by the Louisiana Wildlife and Fisheries 
Commission and the Secretary of the Department of Wildlife and Fisheries.  The 
Secretary of the Department of Wildlife and Fisheries is authorized to implement 
additional restrictions in emergency situations in order to protect fish and wildlife 
resources. 
Endangered = Taking or harassment of these species is a violation of state and  
federal  laws. 
Threatened = Taking or harassment of these species is a violation of state and  
federal  laws. 
Threatened/Endangered = Taking or harassment of these species is a violation of  
state and federal  laws. 
Prohibited = Possession of these species is prohibited.  No legal harvest or  
possession. 
Restricted Harvest = There are restrictions regarding the taking and possession of  
these species  



 Louisiana Black Bear 
Ursus americanus luteolus 

 
 

 
 
 
 

Reason for Decline 
 Hunting in the early 1900’s reduced Louisiana black bear populations. 

 
 The major contributor to the population decline of the Louisiana black 

bear has been the destruction of bottomland hardwood forest habitat. In 
1980, over 80% of bottomland hardwood forest habitat had been lost to 
two major causes: 

1. Reservoir construction flooded extensive areas of bottomland 
hardwood forest. 

2. Bottomland hardwood forest was cleared to make way for 
agricultural land and housing developments.  

 
 Today, remaining habitats have been reduced by fragmentation, making 

them too small to be suitable black bear habitat.  
 


	Tensas River Afforestation CCBA PDD
	Primary and secondary education is administered by the Louisiana Department of Education.  Schooltree.org, a free online educational resource, recognizes seven schools with 2,387 students (i.e., pre-kindergarten to 12th grade) in Madison Parish, Louisiana.  According to U.S. Census data, 65.3% of people aged 25 and over in Madison Parish are high school graduates.  In contrast, 80.4% of citizens of the United States of America aged 25 and over have obtained a high school degree or higher. 
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