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Background

On September 26 and 27, 2024, Hurricane Helene impacted multiple southern states from Florida
to Tennessee causing widespread wind and flood damage. Starting as a broad low-pressure
system in the western Caribbean Sea, Hurricane Helene developed into a Category 4 hurricane in
the Gulf of Mexico, making it the eighth named storm, fifth hurricane, and second major hurricane
of the 2024 Atlantic hurricane season. Hurricane Helene made landfall at 11:10 pm EDT on
September 26 in Florida's Big Bend region as a Category 4 with 140-mph winds. Hurricane Helen
then pushed northward into Georgia, South Carolina, and North Carolina before moving north-
westward across eastern and middle Tennessee as a tropical depression and post-tropical
cyclone. Hurricane Helene was record-breaking in several ways. Historic storm surge included 9.3
feet of inundation and 10.33 feet of peak surge at Cedar Key and 7.2 feet inundation at Tampa-St.
Petersburg metro area. Hurricane Helene's prolific rainfall across the southern Appalachians
triggered catastrophic flooding and the storm spawned numerous tornadoes. Following floods in
the mountains, rivers and streams have permanently changed their courses. At the TN-NC state
line, Interstate 40 collapsed and was washed away. In Tennessee, the town of Newport was forced
to evacuate, a flooded hospital necessitated emergency airlift operations from its rooftop, and the
Davey Crockett State Park was completely washed away. In Tennessee, seventeen (17) confirmed
fatalities are attributable to the storm.

Emergency Declaration

The Federal Emergency Management Agency (FEMA) granted a Federal Disaster Declaration for
eight (8) Tennessee counties (FEMA-4832-DR-TN): Carter, Cocke, Greene, Hamblen, Hawkins,
Johnson, Unicoi, and Washington. As of this report, northeastern Tennessee remains at a Level 3
State of Emergency and the Tennessee Emergency Management Plan (TEMP) is activated.

Timber Damage Assessment

Tennessee Division of Forestry assessed timber damage on public and private timberlands across
ten counties, parsing damage based on severity and hardwoods/softwoods classification. Across
an analysis area of 2,140,745 acres, less than 280,000 acres were classified as having damage
ranging from light to catastrophic (Table 1). Once acreage in damage classes was converted to
acres of forestland loss (see Table 1 footnote), actual lost forestland is estimated at 139,128 acres.
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Impacted acreage was overwhelmingly hardwood and mixed hardwood-pine forest
(124,379 acres after accounting for percentage of lost forestland). Less than 44,000 acres
were completely lost to catastrophic damage (see map attachment).

Table 1. Hurricane Helene impacted land area estimation (acres) by severity, ownership, and
broad forest type. Acreage estimates are based on area classified in each damage class.

Severity & Hardwoods Softwoods Non-forest All Land Classes
Owner
Damage Class 1: 1,607,289 177,323 76,374 1,860,986
Minimal
Private 734,348 72,719 67,915 874,981
Public 872,942 104,604 8,459 986,005
Damage Class 2: 56,299 4,028 3,854 64,181
Light
Private 35,989 1,907 3,291 41,187
Public 20,310 2,121 563 22,994
Damage Class 3: 75,180 4,447 5,766 85,394
Moderate
Private 50,596 1,888 4,983 57,466
Public 24,585 2,559 783 27,927
Damage Class 4: 77,500 3,080 6,393 86,973
Severe
Private 53,482 1,058 5,586 60,125
Public 24,018 2,022 807 26,847
Damage Class 5: 39,559 822 2,830 43,212
Catastrophic
Private 23,179 329 2,505 26,013
Public 16,380 493 325 17,198
Grand Total of 248,538 8,757 18,843 279,760
Damage Classes
2-5

Damage Class descriptions: Minimal (indeterminate to near zero damage), Light (4% volume/15% area),
Moderate (13% volume/45% area), Severe (50% volume, 60% area), and Catastophic (80% volume/90%

area).

Impacted areas were concentrated along the eastern Tennessee state boundary with Johnson,
Monroe, Sevier, and Carter taking the brunt of damage (Table 2). While this assessment focuses on
timber damage, non-forest areas, including productive agricultural lands, were clearly impacted
with Monroe, Polk, Sevier, and Blount having more than 1,000 acres with light to catastrophc

damage.
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Table 2. Hurricane Helene impacted land area estimation (acres) by ownership, broad forest type,
and county.
County & Type Public Lands Private Lands All Lands
Blount 5,162 7,153 12,315
Hardwoods 4,718 6,069 10,787
Pine 265 246 511
Non-forest 179 838 1,017
Carter 8,477 7,971 16,448
Hardwoods 8,425 7,539 15,964
Pine 2 6 8
Non-forest 50 426 476
Cocke 2,193 9,980 12,174
Hardwoods 1,813 9,247 11,060
Pine 169 58 227
Non-forest 212 676 888
Greene 1,043 7,351 8,394
Hardwoods 1,041 6,610 7,651
Pine 0 46 46
Non-forest 2 695 697
Johnson 10,547 15,709 26,256
Hardwoods 10,504 15,031 25,535
Pine 11 130 141
Non-forest 32 549 581
Monroe 5,412 16,682 22,094
Hardwoods 5072 14,416 19,488
Pine 122 471 593
Non-forest 218 1,795 2,013
Polk 5,110 8,684 13,794
Hardwoods 4,566 6,122 10,688
Pine 269 885 1,154
Non-forest 274 1,677 1,951
Sevier 6,091 13,850 19,940
Hardwoods 3,579 12,335 15,914
Pine 2,286 222 2,508
Non-forest 225 1,293 1,518
Unicoi 3,331 2,203 5,534
Hardwoods 3,311 2,097 5,408
Pine 3 2 5
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Non-forest 16 104 120
Washington 237 1,941 2,178
Hardwoods 232 1,651 1,883
Pine 0 2 2
Non-forest 5 289 294

Tennessee Division of Forestry estimates a loss of 74,238 thousand cubic feet (MCF) across ten
eastern Tennessee counties with a value of $59,902,544.37 (Table 3). On private lands, nearly
51,000 MCF valued at more than $41 million has been lost with nearly all volume and value
attributed to hardwoods. Although eastern Tennessee lacks strong markets for pulpwood, these
estimates are vital for estate planning and baselining tax valuation, and for understanding how
current losses to natural disasters impacts future market opportunities.

Table 3. Hurricane Helene timber damage estimation in volume (thousand cubic feet [mcf]) and
value ($) by ownership and broad timber type.

Ownership & Type Damaged Volume (MCF) Value Lost
Private 50,813 $41,146,299.82
Hardwood 50,505 $41,035,596.71
Softwood 308 $110,703.11
Public 23,425 $18,756,244.56
Hardwood 22,813 $18,535,940.50
Softwood 612 $220,304.06
Grand Total 74,238 $59,902,544.37

Observations, Methods & Assumptions

Tennessee Division of Forestry used four primary data sources for its analysis: land classification
from National Land Cover Database (NLCD), volume estimates from USDA Forest Service Forest
Inventory and Analysis Program (FIA), damage assessment from USDA Forest Service Geospatial
Technology and Applications Center (GTAC), and ownership patterns from USDA Forest Service
National Woodland Owner Survey (NWOS). Because the damage assessment from GTAC did not
cover the entire area of all ten counties analyzed for this report, proportional corrections were
used to accurately estimate volumes in the affected counties, notably Monroe, Blount, Sevier, and
Greene.

Following the assessment using these four data sources, observations from Civil Air Patrol flights
over affected counties confirmed and added context to the analytical results. Aerial surveyors
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made several general observations, including
e Damage was spatially inconsistent.
e South-facing slopes showed the majority of damage.
e Areas of heavy damage were interspersed with areas of minimal and light damage.
e While the majority of volume of timber damaged is on privately owned forestland, damage
to public forestlands remains significant.

Markets for timber in East Tennessee have been strongly influenced by the closure of three
pulpwood-using paper mills over the last three years. Conversion of the Domtar - Kingsport mill
to recycled paper, closure of Resolute Forest Products - Calhoun mill, and Evergreen Pactiv's
Canton, North Carolina and related Royal Blue chip mill in Pioneer, TN have virtually eliminated
the pulpwood market in the eastern-most counties. At the time of this analysis, pulpwood
portions of sawlog-sized trees and pulpwood-sized trees were, for the most part, being left in
the woods during harvest operations. However, a fairly steady market still exists for sawlogs in
East TN.

To estimate the lost value of damaged timber to forest landowners, stumpage price estimates
below have been developed from conversations with local mills and timber buyers.
e Hardwood pulpwood in middle and west TN: $3 per green ton
e Softwood pulpwood in middle and west TN: $5 per green ton
e Hardwood sawlogs: $12 to $119 per green ton, use $25 per green ton in East TN for the
damage analysis
e Softwood sawlogs - assume $15 per green ton (mostly white pine)

Industry sources say oak sawlog prices can average about $18 to $25 per ton for grade quality red
oak, and $100+ per ton for stave quality white oak. Chestnut oak prices may be more in line with
$35 per ton. Mixed hardwood and lower-grade, crosstie logs may be closer to $12 to $15 per ton.
Comments from a local timber buyer and TDF's Area Forester - Danny Osborne - support an
assumption that if the hurricane damage is mostly on the south-facing slopes and ridge tops, the
forest composition may be skewed to higher percentages of chestnut oak, hickory and some
associated hardwoods. Stands on the south facing slopes may be drier and include a higher
percentage of tie-quality sawlogs, rather than upper grade sawlogs. Softwood, when present, is
predominantly eastern white pine and Virginia pine, not southern yellow pine. Therefore, this
analysis used an average stumpage price for softwood sawlogs of $15 per ton, and hardwood
stumpage price of about $25 per ton. These prices are lower than the average stumpage prices
reported by Timber Mart South for North Carolina. However, given market conditions in the area,
Tennessee Department of Agriculture-Business Development Division felt that these estimates
were reasonable.
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Data: Helene Forest Damage raster based on Sentinel-2 imagery before and after event. USFS, 2024.
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