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INTRODUCTION

The U.S. Army Corps of Engineers Memphis District is conducting a study to determine 

if it is feasible to construct a public harbor located at Mississippi River Mile 900, Lake 

County, Tennessee.  Concerns were expressed over the possibility of a chip mill locating 

to the harbor area if constructed during the scoping process.  Analysis does not indicate 

that a chip mill would locate in the area if a harbor facility is constructed.  No economic 

data from a chip mill were used in the economic analysis to calculate total project benefit 

to cost ratios.  However, there are no guarantees over future development.  Therefore, 

investigations were conducted to determine the existing forest resources in the area and 

describe impacts to forest resources if a chip mill were to locate in the area. 

Chipping wood in satellite locations is becoming popular in the southeast because of 

rising demands, increasingly competitive substitute products and imports, and rising 

prices (Prestemon and Abt, 2002).  Wood chips have historically been harvested from 

softwood stands.  However, hardwood stands are now being chipped because of changes 

in technology.  Chip mills have been documented to encourage harvesting in areas that 

have been historically low quality for the timber market (Missouri Department of Natural 

Resources, 2000).  Clear cutting is the method most commonly used to harvest chip 

products.

Prior to 1990, pulp mills and manufactured wood panel mills relied on remote log 

concentration yards and maintained chipping facilities at the site (Prestemon and Abt, 

2002).  Today, it is more economical to chip timber at satellite locations within the 

vicinity of the harvested area because of associated transportation costs.  Water 

transportation has historically been the least expensive method to ship goods.

The potential sourcing area in which this study will focus on is described as a 75-mile 

radius from Cates Landing, Lake County, Tennessee.  The study area was reduced to only 

include those areas that are south of the Ohio River, and east of the Mississippi River.

Figure 1 provides a map of the study area. 

Existing Natural Resources 

Existing natural resources were calculated by obtaining existing Geographic Information 

System (GIS) from different sources and modifying it to the study area. 

Land Use 

The total study area is approximately 5,277,500 acres (Tennessee = 3,761,700; Kentucky 

= 1,515,800).  Figures 2 and 3 provide a map of existing land use in the study are 

(Additional acreages were added because of GIS overlay constraints.).  Table 1 provides 

data of existing land use. Pasture/grassland is the dominant land use, followed by row 

crops, and upland deciduous forests. 
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Ecological Providences 

The study area is broken down into three ecological providences (Figure 4).  The Eastern 

Broadleaf Forest Continental Providence is characterized by low rolling hills, dissected 

plateaus, and basins.  The oak-hickory association is the dominant community.  The 

Southern Mixed Forest Providence is characterized by flat to gentle slopes and local 

relief of less than 100 feet.  Common associations present include, oak, hickory, 

sweetgum, and winged elm.  The Lower Mississippi Riverine Forest Providence is 

characterized by flat gently sloping broad floodplain and low terraces made up of 

alluvium loess.  Prior to cultivation, the area was dominated by bottomland hardwoods 

consisting of ash, elm, cottonwood, sugarberry, sweetgum, water tupelo, bald cypress, 

sycamore, pecan, and oak (SFRA, 2002).   

Hydrology

The study area contains 15 watersheds (Figure 5).  Water quality is mostly “moderately 

impacted” (West, 2002). 

Endangered and Threatened Species 

Table 2 provides a list of threatened and endangered species present by county within the 

study area. 

TIMBER INDUSTRY 

History of Timber Practices 

All of the components of the modern southern forest were in place by 5,000 B.P. (Owen, 

2002).  The meander patterns of the Mississippi River greatly influenced the habitat of 

the Cates Landing area.  The geomorphic history of the study area and vicinity reveal that 

deposits are Holocene aged.  Point bar deposits of old meander belts, abandoned 

channels, and neck and chute cutoffs are found throughout the area and are approximately 

3,000 years old.  Most of the high ground at Tiptonville and north to Cronanville and 

Cates Landing was most likely a Tulip-Oak Forest.  Floral species included tulip poplar, 

basswood, chinkapin oak, shumard oak, beech, elm, and hackberry. 

Large-scale timber removal began in the South in the years immediately after the Civil 

War after timber stocks were depleted in the Great Lakes States.  By the 1920’s most of 

the forest resources in the area had been depleted with nearly every acre harvested at least 

once in the last two centuries (Wear and Greis, 2002).  Nearly 80% of the bottomland 

hardwoods in the Mississippi River Valley have been converted to agriculture. 

Following the Great Depression there was large-scale land abandonment that allowed for 

forest regrowth to occur.  Much of the current natural stands of pine are a result seeding 
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of abandoned agriculture fields.  The South is currently heavily forested.  Forests cover 

more than 60 percent of most southern states (Wear and Greis, 2002).      

Existing Timber Products 

Wear and Gries, 2002) described the existing timber industry in the South.  The United 

States is the world’s largest producer, consumer, and importer of wood products.  

Southern forests account for 58 % of U.S. production and 15.8% of world production.

Softwood saw logs account for 28% of the total output of southern forests, followed by 

softwood pulpwood (25%) and hardwood pulpwood (16%).  Changes in pulping 

technology are the reason for hardwood pulpwood accounting for 16% of the total output.  

Pulpwood requires chipping before it can be used.  Hardwood and softwood are used for 

lumber, plywood, composite boards, poles, paper, and other products.

Current and Future Removal Rates 

Wear and Gries (2002) summarized the current removal rates of southern forests.  There 

has been no significant net change in total forest land since the 1970’s and 91% of 

forested land remains of that recorded in 1907.  The South could lose 12 million forest 

acres (8% of forest land) to urbanization by 2020.  An additional 19 million acres would 

be lost by 2040.  Many agricultural areas are being converted to forests because of falling 

crop prices and rising timber prices.  Forest gains have been projected to be about 20 

million acres between 1992 and 2020.  Current growth to removal rates in northwest 

Tennessee is 1:49 to 1.0 (Ken Arney, personal communication). 

CHIP MILLS 

Existing Mills 

As of 2000, there is currently one chip mill operating within the study area (Figure 6).  

Procurement Areas 

Three basic costs dictate the geographic area where timber related industries become 

established.  They are as follows: 

1. Stumpage Costs – The fee that is paid to the landowner. 

2. Harvest Cost – The expense involved in harvesting the trees (e.g., labor and 

equipment costs). 

3. Transportation – The cost associated with transporting the logs from the harvested 

area to the mill.  Chipping the wood at satellite locations and transporting the chip 

is less expensive then transporting whole logs.  Water transportation has 

historically been the least expensive method for transportation.  

TVA et al. (1993) calculated that chip mills utilized a 75-mile radius procurement area.   

Therefore, a 75-mile radius procurement area was established for this study.  The 
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procurement area was reduced to only include areas east of the Mississippi River and 

south of the Ohio River.  The reason for the reduction was due to the fact that chip mills 

could become established at existing harbors or other suitable locations west of the 

Mississippi River and north of the Ohio River.

Harvestable Trees 

The U.S. Forest Service’s Forest Inventory Mapmaker (Miles, 2001; USFS, 2004) 

database was queried to obtain existing values of timber resources within the study area 

(Table 3).  The Commonwealth of Kentucky’s 1988 Cycle 1 Periodic Inventory and the 

State of Tennessee’s 1999 Cycle 6 Periodic Inventory  was used in the database.

There are 1,453,791 acres of forestland within the study area.  Timberland is defined as 

the forested area that is available for commercial timber production.  The total timberland 

within the study area is 1,443,405 acres (99.3% of available forestland).  Total timberland 

makes up 27% of the total land.  The total volume of timberland within the study area is 

2,735,376,655 cubic feet (cuft). 

The timber industry classifies standing timber into two categories.  The categories are 

growing stock and rough and rotten trees.  Growing stock is defined as the wood in live 

trees that are five inches dbh or larger of commercial species with the potential for 

lumber production now or in the future.  Total volume of growing stock within the study 

area is 2,369,391,639 cuft (86.6% of total timberland volume).  Rough and rotten trees 

are commercially undesirable or contain defects that make them not suitable for lumber 

(TVA et al., 1993).  The total volume of rough and rotten are 339,269,043 cuft (12.4% of 

total timberland volume) and 26,715,972 cuft (1% of total timberland volume), 

respectively.

Growing stock is subdivided into species group, size, and tree grade.  Species group is 

defined into softwood and hardwood (Table 4) and size classes. Within the study area 

7.1% of growing stock on timberland is softwood.  Hardwood was divided into tree grade 

(Table 5).  Within the study area 15% of the hardwood growing stock on timberland was 

graded as tree grade 1, 17% as tree grade 2, 27% as tree grade 3, and 41 % were too small 

to be graded or were below grade 3.  During logging operations, sawlogs (desirable trees 

used for lumber production) are usually harvested and undesirable species are left.  Chip 

mill operations encourage timber removal of lower quality timber that normally would 

not be harvested. 

Timber markets are currently excellent for higher quality trees used for saw-timber but 

weak for low quality trees that are usually used for chips (K. Arney, personal 

communication).  The total volume of potential wood chip on timberland was calculated 

as follows:  
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    Rough Trees 

+ Rotten Trees 

+ Hardwoods Graded less than 3 

+ .50 (Grade 3) 

+ Non Graded Logs 

+ Trees too small to grade

    Potential wood chip 

Whereas the flowing figures were used, 

Rough Trees =    339,269,043

Rotten =     26,715,972

Growing Stock 

 Softwood =    168,267,204 

 Hardwood 

  Grade 1 =   328,572,696 

  Grade 2 =   378, 869,851 

  Grade 3 =   585,680,644 (50% = 292,840,322)

  > Grade 3 =   209,678,471

  Non Grade =   159,613,876

  Too small to Grade =  538,708,898

Total     2,735,376,655 

Therefore, 1,566,826,582 cuft (57%) of the total volume of all live trees in the study area 

were classified as low quality trees that could potentially be used for wood chip.

Rate of Harvest 

Table 6 provides data on annual growth and removal rates.  Within the study area, 

51,856,998 cuft of timber is removed annually.  Hardwood removal is 44,460,138 

cuft/year (86%).  Total growth rates are 5,594,749 cuft annually.  Hardwood growth rates 

are 63,841,761 cuft/year.  Total growth to removal ratios in the study area are 1.3.

Hardwood growth to removal ratios are 1.4. 

Chip mills produced 47 million tons of chips in 1998, 45 million tons in 1999, and 39 

million tons in 2000.  In 1999, 58% of wood chips were obtained from hardwood (Wear 

and Gries, 2002).  An average chip mill produces 200,000 tons of wood chips per year 

(K. Arney, personal communication).

Potential Chip Mill Locating in Northwest Tennessee 

An average size chip mill would produce 200,000 tons of chip annually.  One ton of dry 

chip would approximate 91.6 cuft of hardwood.  Therefore a 200,000-ton chip mill would 

require the removal of 18,320,000 cuft of low grade hardwoods. 
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Growth to Removal Ratios 

Current growth to removal ratio in the study area for hardwood is 1.4.  An additional 

18,320,000 cuft/year harvest would lower the growth to removal ratio to 1.37.   

Increased Harvest 

TVA et al. (1993) determined that 38.56 tons of hardwood chip are produced on a one-

acre clearcut plot.  The additional harvest of 200,000 tons would impact an additional 

5,186 acres of timberland.  This figure represents less than 1% of the total timberland in 

the area.

It is important to note that clearcutting is widely used to obtain chips.  The impacts and 

potential benefits of clearcutting forested areas have been widely studied.

CONCLUSION

It is highly unlikely that a chip mill would locate in the study area because current 

markets are excellent for higher quality trees used for saw-timber but weak for low 

quality trees used for chips.  The United States is currently not competitive for hardwood 

fiber chips (K. Arney, personal communication).  However, the following impacts would 

occur if new markets were to become established and an average size chip mill was to 

locate to the study area: 

1. A chip mill would lower the growth to removal ratio from 1.4 to 1.37.  This is still 

a positive ratio. 

2. A chip mill would require an additional 5,186 acres of timberland to be cleared.   
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Table 1 

Land Use 

Land Use Tennessee

(acres) 

Kentucky

(acres) 

Total

(acres)

Forested Wetland 207,437 624,191 649,863 

Non-vegetated 688 2,768 2,309 

Nonforested Wetland 23284 54,255 6,9472 

Open Water 55687 631,187 276,308 

Pasture/Grassland 848114 1,690,002 2,467,617 

Row Crop 329898 3,706,527 1,629,700 

Upland Coniferous Forest 21595 66,199 67,921 

Upland Deciduous Forest 332990 1,787,860 1,215,842 

Upland Mixed Forest 28290 1,062 70,160 

Urban/Developed 15884 191,221 81,270 
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Table 4 

Major species group of growing stock on timberland  

by county, cuft.

  Total Softwoods Hardwoods 

21007 BALLARD 69,604,416 0 69,604,416 

21035 CALLOWAY 84,067,480 97,274 83,970,206 

21039 CARLISLE 42,581,004 0 42,581,004 

21075 FULTON 61,504,311 0 61,504,311 

21083 GRAVES 92,647,828 2,591,090 90,056,737 

21105 HICKMAN 24,623,226 0 24,623,226 

21139 LIVINGSTON 14,492,173 0 14,492,173 

21145 MCCRACKEN 41,386,857 4,758,102 36,628,755 

21157 MARSHALL 86,792,925 0 86,792,925 

47005 BENTON 256,997 0 256,997 

47017 CARROLL 246,990,973 18,488,994 228,501,979 

47033 CROCKETT 21,366,974 0 21,366,974 

47045 DYER 55,828,049 0 55,828,049 

47047 FAYETTE 16,312,058 11,991,040 4,321,017 

47053 GIBSON 106,862,186 745,999 106,116,187 

47075 HAYWOOD 168,272,223 4,187,999 164,084,224 

47077 HENDERSON 15,852,007 0 15,852,007 

47079 HENRY 228,974,858 8,980,995 219,993,864 

47095 LAKE 70,573,984 33,916,987 36,656,997 

47097 LAUDERDALE 177,996,526 3,107,989 174,888,537 

47113 MADISON 206,201,857 18,178,945 188,022,912 

47131 OBION 260,182,042 45,010,808 215,171,234 

47167 TIPTON 102,389,100 0 102,389,100 

47183 WEAKLEY 173,631,586 16,210,981 157,420,605 

Total 2,369,391,639 168,267,204 2,201,124,436 
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