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Overview of Project

 Contracted by Southern Alliance for Clean Energy (SACE) to review 
TVA IRP in regard to woody biomass supply and provide additional 
supply data. 

 Documents Reviewed
• Integrated Resource Plan – TVA’s Environmental & Energy Future Draft 1 September 

2010 (TVA-IRP)

• Integrated Resource Plan TVA’s Environmental & Energy Future Environmental Impact 
Statement Draft 1 September 2010 (TVA-EIS)

 L&M Estimated Woody Biomass Inventory and Supply for Micro 
Supply Regions for Selected TVA co-fire plants

• Mill locations provided by SACE

• 50 mile procurement radius established using ESRI ArcInfo

• Data Source – USFS FIA Database Version 4.0 and Various FIA Annual Surveys

• USFS dry weight of individual tree components using component ratio method

• Excludes all public lands and stands older than 80 years

• Derived from FIA Survey Unit Level Inventories

 L&M Estimated Urban Waste Wood Supply
• Geospatial analysis cities in TVA supply area for potential supply
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L&M Estimated Woody Biomass Inventory
Data Source

 Excludes mill residues because markets already exist for this 
resource.

 Includes Logging Residues and Small Size Roundwood 
Inventory

• Derived from USFS FIA NIMS data which reflects average 
age of 2005

• Reported in Dry Tons based USFS FIA dry weight of 
individual tree components (stemwood, top, branches, 
bark, stump and coarse roots) using component ratio 
method (CRM) as described in Appendix J Biomass 
Estimation in the FIADB-Database Description and Users 
Manual

• Biomass Supply Buckets based on current timber market 
specifications

• Excludes public lands and stands over 80 years 
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L&M Estimated Woody Biomass Supply
Biomass Database Fields/Calculations

Database Fields - Acres and Dry Tons
 Management Type – Planted Pine, Natural Pine, Pine/Hardwood, Upland Hardwood, 

Bottomland Hardwood
 Age Class – Five Year
 Damaged Class – 1 – Significant 25% trees affected 0 – No Significance
 Diameter class – Tons only

Database Volume Calculations
 Mervolsum-sum of net merchantable volume in cubic feet (1 foot stump to 4 inch top bole 

diameter). This is the traditional FIA volume variable.
 Sawcfsum-sum of net volume of saw-log section in cubic feet. This is a subset of 

Mervolsum. Only populated for growing stock trees of sawtimber size.
 Bolewtsum-sum of dry weight of the merchantable bole in tons. 
 Sawwtsum-sum of dry weight of the saw-log section in tons. 
 Upstemwtsum-sum of dry weight (tons) in the upper stem (saw-log top to 4.0 inch bole 

diameter) of sawtimber trees.
 Stumpwtsum-sum of dry weight (tons) in the stump (ground level to 1.0 foot above 

ground) of trees 5.0 inches d.b.h. and larger.
 Topwtsum--sum of dry weight (tons) in the top of trees 5.0 inches d.b.h. and larger. 

Includes bole from 4.0 inch top diameter to tip and all branches. Does not include foliage.
 Sapwtsum--sum of dry weight (tons) of trees 1.0--4.9 inches d.b.h.
 Understory- dry weight (tons) of understory components (seedlings, shrubs, brush) above 

ground. Derived from Carbon_understory_AG variable
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L&M Estimated Woody Biomass Supply

Biomass Supply Buckets

Tree and Stand Components

• Slash & Brush - Under utilized and Non-Commercial species

 Logging Residue - Tops, Branches, Stumps and Unused bole 
of merchantable trees, Saplings – total tree weight

 Pulpwood Tree Volume – The portion of live trees 5.0 inches 
DBH and above not allocated to sawlog section of the tree

 Small Sawtimber Tree Volume – The sawlog section of live 
trees 10-12 DBH only

 Salvage from Fire, Insect & Disease - All tree volume 
associated with damaged stands

 Pre-Merchantable – Stands 0-10 Years

 Merchantable – Stands >10 Years
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L&M Estimated Urban Wood Waste

Assumptions
• 2007 Census Population

• Urban Wood Waste = Large Diameter Wood Generated by Tree 
Servicing Companies

• Availability Factor – 60% Source Carter etal. 2007

• Yield - .203 Green Tons/Capita/Year – Source Wiltsee 1998

• Dry Tons = .5*Green Tons
• All Cities within Procurement Radius

Results for Total Supply for TVA Coal Plants
• Large Cities >90,000 population – 118,150 Dry Tons

• Medium Cities 25,000<>90,000 population – 40,192 Dry Tons

• Small Cities <25,000 population – 127,011 Dry Tons
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L&M Estimation of Annual Biomass Supply

 Biomass inventory restricted for utilization constraints 
and possible environmental considerations

 Annual growth and removal projections for pulpwood 
and sawtimber derived from 2010 SOFAC SRTS 
(Subregional Timber Supply Model) Southwide V23 
Demand Run

 Projections represent historical timber removals and 
growth including land use changes

 Derived annual % growth of inventory and % removal 
inventory for pulpwood and sawtimber

 % Growth minus % Removal = Estimated available 
annual supply %
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L&M Analysis of Annual Biomass Supply by TVA Coal 
Plant 50 Mile Procurement

 Compared estimated annual demand for 50 MW Co-Fire 
plant to each 50 mile procurement radius

 Considering only the traditional biomass supply buckets 
(damage volume, slash & brush and logging residuals), six 
procurement areas have greater Annual Biomass Supply 
than Annual Biomass Demand

• Shawnee

• John Sevier

• Paradise

• Willows Creek

• Cumberland

• Gallatin

 Note Annual Biomass Supply estimates do not reflect cost 
feasibility, only supply

 Also, Annual Biomass Supply estimates do not reflect any 
management options for increasing future supply in 
roundwood supply buckets
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Estimated Total Woody Biomass Inventory (Dry Tons) Within 50 Mile Procurement Radius - Overlapping
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Estimated Woody Biomass Dry Tons Inventory Within 50 Mile Procurement Radius - Not Overlapping
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Estimated Total Woody Biomass Inventory (Dry Tons) Within 50 Mile Procurement Radius - Overlapping
Restricted for Utilization Limits and Possible Environmental Considerations
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Estimated Woody Biomass Dry Tons Within 50 Mile Procurement Radius WITHOUT Overlapping Supply
Restricted for Utilization Limits and Possible Environmental Considerations
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Estimated Annual Woody Biomass Dry Tons Within 50 Mile Procurement Radius WITH Overlapping Supply
Based on Subregional Timber Supply Model Projections (SRTS) Surplus Growth (Growth minus Removals) by FIA Unit



Southern Alliance for Clean Energy (SACE)
TVA Integrated Resource Plan- Stakeholder Review

Estimated Woody Biomass Dry Tons Within 50 Mile Procurement Radius WITHOUT Overlapping Supply
Based on Subregional Timber Supply Model Projections of Surplus Growth (Growth minus Removals) by FIA Unit



-

5,000,000 

10,000,000 

15,000,000 

20,000,000 

25,000,000 

30,000,000 

35,000,000 

40,000,000 

45,000,000 

50,000,000 

Dr
y T

on
s

TVA Coal Plants

Estimated Total Woody Biomass Inventory for Non-Overlapping 50 mile Procurement Radius
Source  - USFS FIADB Woody Biomass Database including utilization restrictions

Small Sawtimber Inventory (6) 
(8 & 9)

Pulpwood Inventory from 
Merchantable Stands (5) (9)

Pulpwood from 
Premerchantable Stands (5) 
(8)

Tops, Limbs, Stumps Pre-
merchantable (4) (8)

Tops, Limbs, Stumps 
Merchantable (4) (9)

Slash & Brush (3) (8) (9)

Salvage from Damaged 
Stands (7) (8 & 9)
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Estimated Annual Woody Biomass Supply for Non-Overlapping 50 mile Procurement Radius
Source  - USFS FIADB including utilization restrictions

Based on Subregional Timber Supply Model (SRTS) Projections of Weighted Average Surplus 
Growth by FIA Unit
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Logging Residuals Pre-
merchantable (4) (8)

Logging Residuals 
Merchantable (4) (9)

Slash & Brush (3) (8) (9)

Salvage from Damaged 
Stands (7) (8 & 9)

Est Annual Demand (11)
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Estimated Annual Woody Biomass Supply for TVA Service Area
Source  - USFS FIADB Woody Biomass Database including utilization restrictions

Based on Subregional Timber Supply Model (SRTS) Projections of Surplus Growth by FIA 
Unit
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Total TVA Future Production Demand 
Estimate
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Assumptions
2007 Census Population
Urban Wood Waste = Large Diameter Wood Generated by Tree Servicing Companies
Availability Factor - 60% - Carter et al. 2007
Yield = .203 Green Tons/Capita/Year Wiltsee 1998
Dry Tons=.5*Green Tons
Large City > 100,000 Population included 8 Cities
Medium City 25,000 <>99,000 population included 62 cities
Small City <25,000 population included over 1,695 cities

Total Annual Biomass Supply - Dry Tons  

Total TVA 
Supply 
Area Shawnee Allen

John 
Seveir Johnsonville Paradise

 Widows 
Creek  Colbert Bull Run Cumberland Gallatin Kingston

Large Cities 181,449      -              39,342             -                       -   -            19,657                 -       11,131            7,576         35,021 -            
Medium Cities 155,833      2,174          11,332       6,330                     -   6,652        1,963             2,196             -              1,789         13,179 -            
Small Cities 309,438          14,880     14,895     16,145               4,915 6,316        21,869           8,949     10,995            4,505         17,907 6,292         
Total 646,720          17,054     65,568     22,475               4,915        12,968      43,490     11,145     22,126          13,870         66,107          6,292 
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Biomass Estimate of Urban Wood Waste in TVA Supply Area
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Megawatts (MW) 20                Megawatts (MW) 50                  Megawatts (MW) 456                 Megawatts (MW) 6,419               
Equivalent dry tons of 
wood 112,168       

Equivalent dry tons of 
wood 280,419         

Equivalent dry tons of 
wood 2,557,424       

Equivalent dry tons of 
wood 36,000,225      

Green tons of wood 224,335        Green tons of wood 560,839         Green tons of wood 5,114,847       Green tons of wood 72,000,450      
Million BTUs/year 1,890,699    Million BTUs/year 4,726,747      Million BTUs/year 43,107,933     Million BTUs/year 606,819,790    

Moisture content 
(green weight basis)* 50%

Moisture content 
(green weight basis)* 50%

Moisture content (green 
weight basis)* 50%

Moisture content (green 
weight basis)* 50%

Ash content* 2% Ash content* 2% Ash content* 2% Ash content* 2%
Btu/pound wood** 8,600            Btu/pound wood** 8,600             Btu/pound wood** 8,600              Btu/pound wood** 8,600               
Facility capacity factor* 0.83 Facility capacity factor* 0.83 Facility capacity factor* 0.83 Facility capacity factor* 0.83
Heat rate (Btu/kWhr)** 13,002          Heat rate (Btu/kWhr)** 13,002           Heat rate (Btu/kWhr)** 13,002            Heat rate (Btu/kWhr)** 13,002             

Colbert Fossil Plant Co-Fire Conversion Co-Fire Conversion All Biomass Resources***
Co-Fire Wood Waste Pulverized Coal Boilers Annual Capacity 169 MW 36,000,000 Tons Annually
29,000 MWh in 2009 Suggested Size 20 MW Annually

PPA Dedicated Boiler Conversion Biomass Energy Generation
70 MW Wood Waste Dedicated Boiler Conversion Annual Capacity - 170 MW 47 GWh Annually

Stoker/Cyclone/Circulating Boilers
Suggested Size 50 MW Annually New Facilities ***No distinction between biomass type

Stoker/Circulating Boilers
Annual Capacity - 117 MW

*http://forestencyclopedia.net/Encyclopedia/bioenergy/Encyclopedia_Page.2005-07-19.0020/Encyclopedia_Page.2006-04-12.2315
**NIST - US National Institute of Standards and Technology - 8,600 Bone Dry HHV, 13,002 - 26.25 Efficiency
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Scenarios for Supply/Demand Analysis
Scenario 1 - TVA Suggested Co-Fire 

Plant Conversion
Scenario 2 - TVA Suggested 
Dedicated Boiler Conversion

Scenario 3 - TVA Total Annual 
Production Projections

Scenario 4 - TVA Quoted Annual 
Biomass Supply Estimate

Assumptions

TVA Quoted Annual Biomass Supply 
Estimate - page 130 TVA-EIS

TVA Total Future Production 
Projections- page 147 TVA-EIS

Future Production Levels - page 147 
TVA-EIS

Current Production Levels - Page 145 
TVA-EIS

Assumptions Assumptions Assumptions
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Allocation of acres within 50 mile radius of power plant - excluding public lands
 

Power Plant
% Outside  FIA 

Unit
% Outside  FIA 

Unit AND Forested

%  Inside  FIA 
Unit AND 
Forested

Allen 0% 0% 20%
Bull Run 0% 0% 45%
Colbert 0% 0% 49%
Cumberland 0% 0% 52%
Gallatin 0% 0% 43%
John Seveir 0% 0% 52%
Johnsonville 0% 0% 56%
Kingston 0% 0% 48%
Paradise 6% 2% 40%
Shawnee 41% 9% 25%
Widows Creek 0% 0% 48%
Grand Total 4% 1% 44%

Prepared November 1, 2010
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Current Utilization Rates*
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With Overlapping Procurement Radius

Without Overlapping Procurement Radius

With Overlapping Procurement Radius

Without Overlapping Procurement Radius

2010 SRTS Model Projections*
Weighted Average Annual Removal and Growth and Percentage of Inventory


