
2017 Multi- Hazard Pre-Disaster Mitigation Plan Update 
 

 
McDuffie County  

 
 
 
 
 
 

 

APPENDIX C 
 

OTHER PLANNING DOCUMENTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



























 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 JANUARY 2013  

UPDATED: JANUARY 2015 
 

 

Georgia	Emergency	Operations	Plan
 



Table  of  Contents  
Executive Order-January 2013 

Table of Contents ..................................................................................... 1 

Record of Changes .................................................................................. 8 

GEOP January 2015 Comprehensive Review ........................................ 9 

PREFACE ................................................................................................ 10 

1.0 Introduction ...................................................................................... 14 

1.1 Purpose..................................................................................................... 14 
1.2 Scope......................................................................................................... 14 

2.0 Situation Overview ........................................................................... 15 

2.1 Hazard Analysis ...................................................................................... 16 
2.1.1   Natural Hazards ......................................................................................................... 16 
2.1.2  Technological Hazards ............................................................................................... 21 
2.1.3  Human-Caused Hazards ............................................................................................. 23 

2.2 Impact Analysis ....................................................................................... 25 
2.2.1 Potential Impact ............................................................................................................. 26 

2.3 Planning Assumptions ............................................................................ 27 

3.0 Concept of Operations (CONOPS) .................................................. 29 

3.1 General ..................................................................................................... 29 
3.2 Plan Activation ........................................................................................ 29 
3.3 National Incident Management System ................................................ 30 

4.0 Organization and Assignment of Responsibilities ........................ 31 

4.1 Local Responsibility in Emergency Management ................................ 31 
4.1.1  Chief Elected or Appointed Official ........................................................................... 31 
4.1.2  Local Emergency Management Agency Director ....................................................... 32 
4.1.3  County, City Department and Agency Heads ............................................................. 33 

4.2 Individual Citizens Responsibility in Emergency Management ......... 33 
4.3 Private Sector Partners Responsibility in Emergency Management . 35 
4.4 Non-government & Faith Based Organizations in Emergency 
Management .................................................................................................. 35 



Georgia Emergency Operations Plan 2013 
State of Georgia  

  
  

2 

4.5 State Responsibility in Emergency Management ................................. 36 
4.6 State Emergency Support Functions (ESFs) ........................................ 36 

5.0 Direction, Control and Coordination .............................................. 40 

5.1 Direction ................................................................................................... 40 
5.2 Control and Coordination ...................................................................... 40 
5.3 Public Information / Situation Reporting ............................................. 41 
5.4 Finance and Administration .................................................................. 42 
5.5 Information Collection, Analysis and Dissemination .......................... 42 
5.5.1 Situational Awareness .................................................................................................... 42 

5.6 Communications ..................................................................................... 42 
5.6.1 Information Planning ..................................................................................................... 42 

5.7 Administration, Finance and Logistics ................................................. 44 
5.7.1 Administration and Finance ........................................................................................... 44 
5.7.2 Logistics ......................................................................................................................... 45 

6.0 Plan Development and Maintenance .............................................. 46 

7.0 Authorities and References ............................................................. 48 

7.1 State Agencies, Boards, Authorities, Partners and Private Sector and 
Non-governmental Organizations with GEOP Responsibilities ............... 49 
7.2 GEMA/HS Planning Document List ..................................................... 60 

 



 

 

2014 State of Georgia           2014 State of Georgia           2014 State of Georgia              
Hazard Mitigation Strategy Hazard Mitigation Strategy Hazard Mitigation Strategy    



Georgia Hazard Mitigation Strategy 

Standard and Enhanced Plan 

Effective April 1, 2014-March 31, 2017 

 

 

 

 

 

 

 

 

 

 

 

Prepared by the Georgia Emergency Management Agency 

 

 



i 
 

TABLE OF CONTENTS 
 
Chapter 1: Introduction to Planning Process     1 
1.1 OVERVIEW AND PURPOSE       1 
1.2 STATE ADOPTION AND FEDERAL STATUTE COMPLIANCE  3 

1.2.1 State Adoption       3 
1.2.2 Federal Statute Compliance     3 

1.3 PLANNING PROCESS       3 
1.3.1 Plan Update Narrative      3 
1.3.2 State Plan Update Participants     6 
1.3.3 Plan Review and Revisions     7 
1.3.4 Post-Disaster Review      9 

1.4 COORDINATION AMONG AGENCIES     9 
1.4.1 State and Federal Agency Participation   9 
1.4.2 Changes in Participant Coordination    9 

1.5 PROGRAM INTEGRATION       11 
1.5.1 State Planning Programs      11 
1.5.2 FEMA Mitigation Programs     12 

 
Chapter 2: Hazard, Risk, and Vulnerability Assessment   13 
2.1 OVERVIEW         13 
2.2 DEFINITION OF TERMS       14 
2.3 METHODOLOGY        16 
 2.3.1 2014 Risk Assessment      16 
 2.3.2 Hazard Risk Ranking      16 
2.4 OVERVIEW OF NATURAL HAZARDS IN GEORGIA   19 
 2.4.1 Introduction        19 

2.4.2 Hazard Profiling and Characteristics    19 
2.4.3 Presidential Declared Disasters     23 

2.5 HAZARD-SPECIFIC ASSESSMENTS     24 
2.5.1 Hurricane Wind          25 
2.5.2 Coastal Hazards       30 
2.5.3 Wind         34 
2.5.4 Severe Weather       37 
2.5.5 Tornadoes        40 
2.5.6 Inland Flooding       44 
2.5.7 Severe Winter Weather       49 
2.5.8 Drought        53 
2.5.9 Wildfire        57 
2.5.10 Earthquake        62 
2.5.11 Geologic Hazards       69 
2.5.12 Dam Failure        73 

2.6 SOCIAL VULNERABILITY ASSESSMENT     78 
 2.6.1 Methods        78 
 2.6.2 Assessing Vulnerability by Jurisdiction   79 
2.7 COMPOSITE ASSESSMENT       80 



ii 
 

2.8 LOSS POTENTIAL        83 
 2.8.1 Estimating Potential Losses by Jurisdiction   84 
 2.8.2 Assessing Vulnerability of State Facilities   86 
 2.8.3 Repetitive Loss Properties     89 
 
Chapter 3: State Mitigation Strategy      93  
3.1 OVERVIEW         93 
3.2 GEORGIA MITIGATION STRATEGY     94 
 3.2.1 Overview        94 
 3.2.2 Review and Assessment of 2011 GHMS Goals  95 
 3.2.3 Updating the Mitigation Action Plan    96 
 3.2.4 Local Plan Review       99 
 3.2.5 Action Plan        100 
3.3 STATE CAPABILITY ASSESSMENT     114 
 3.3.1 State Policies and Programs      115 
 3.3.2 State Capability Related to Development     120 
3.4 LOCAL CAPABILITY ASSESSMENT     121 
 3.4.1 Local Mitigation Policies: Building Codes and Zoning 
          And Floodplain Development Regulations and  
          Mitigation Planning       123
 3.4.2 Community Rating System     125 
3.5 STATE AND LOCAL FUNDING SOURCES     127 
 
Chapter 4: Coordination of Local Mitigation Planning   129 
4.1 LOCAL TECHNICAL ASSISTANCE      129 
 4.1.1 Plan Development Process     129 
 4.1.2 Local Planning Tools      134 
4.2 LOCAL FUNDING        134 
 4.2.1 Disaster Related Mitigation Programs    135 
 4.2.2 Non-Disaster Related Mitigation Programs   135 
 4.2.3 Other Mitigation Funding Programs    136 
4.3 LOCAL PLAN INTEGRATION      136 
4.4 PRIORITIZING LOCAL ASSISTANCE     137 
 4.4.1 Prioritization of Local Plan Updates    137 
 4.4.2 Prioritization of Local Plan Funding    139 
 4.4.3 Prioritization of Project Funding     139 
 4.4.4 Repetitive Loss Properties     140 
 4.4.5 Coordination with Repetitive Loss Jurisdictions  145 
  
Chapter 5: Plan Maintenance       147 
5.1 MONITORING, EVALUATING, AND UPDATING THE PLAN  147 
5.2 MONITORING PROGRESS OF MITIGATION ACTIVITIES  149 
 
Chapter 6: Enhanced Plan       151 
6.1 INTEGRATION WITH OTHER PLANNING INITIATIVES   151 
 6.1.1 Integration with Other Planning Initiatives   151 



iii 
 

 6.1.2 Integration with Regional Planning Initiatives   153 
 6.1.3 Integration with Federal Programs and Planning  

Initiatives         158 
6.2 PROJECT IMPLEMENTATION CAPABILITY    168 
 6.2.1 Eligibility Criteria       168 
 6.2.2 Cost Effectiveness Determination    170 
 6.2.3 System to Rank Projects      172 
6.3 PROGRAM MANAGEMENT CAPABILITY     174 
 6.3.1 Meet HMA Application Timeframe and Submission of 
 Eligible Project Applications      176 
 6.3.2 Preparing and Submitting Accurate Environmental 

Reviews and Benefit-Cost Analysis     180 
 6.3.3 Quarterly Reports       181 
 6.3.4 Grant Completion and Closeout     183 
6.4 ASSESSMENT OF MITIGATION ACTIONS    184 
 6.4.1 System to Track the Assessment of Mitigation Actions 184 
 6.4.2 Strategy to Assess Mitigation Actions    185 
6.5 EFFECTIVE USE OF AVAILABLE MITIGATION FUNDING  187 
6.6 COMMITMENT TO A COMPREHENSIVE MITIGATION PROGRAM 194 
 6.6.1 Local Mitigation Planning Support    194 
 6.6.2 Statewide Program of Hazard Mitigation   194 
 6.6.3 State Match Assistance for Mitigation Programs  196 
 6.6.4 Construction Standards for Mitigation    197 
 6.6.5 Mitigating Risks to Critical and Essential Facilities  197 
 6.6.6 Integrating Mitigation to Post Disaster Recovery 
  Operations         198 
 
APPENDIX A: Adoption and Approval Letters      
APPENDIX B: Planning Process Documentation 
APPENDIX C: Risk Ranking Methodology       
APPENDIX D: Additional Risk Information  
APPENDIX E: Mitigation Strategy Documentation    
APPENDIX F: Coordination of Local Planning Documentation  
APPENDIX G: List of Tables and Figures   
APPENDIX H: Enhanced Plan Information  
APPENDIX I: Georgia Disaster Resilient Construction Codes    
APPENDIX J: Georgia State Laws Relating to Mitigation 
    





























    

C
O

M
M

U
N

IT
Y

 

N
A

M
E

 

IN
IT

IA
L
 

ID
E

N
T

IF
IC

A
T

IO
N

 

F
L
O

O
D

 H
A

Z
A

R
D

 

B
O

U
N

D
A

R
Y

 M
A

P
 

R
E

V
IS

IO
N

S
 D

A
T

E
 

F
IR

M
 

E
F

F
E

C
T

IV
E

 D
A

T
E

 

F
IR

M
 

R
E

V
IS

IO
N

S
 D

A
T

E
 

 

 
 

 
 

 
 

 
 

D
e
a
ri

n
g
, 
T

o
w

n
 o

f*
 

 
 

 
 

 

 
 

 
 

 
 

 

 
M

c
D

u
ff
ie

 C
o
u
n
ty

 
M

a
rc

h
 2

6
, 
1
9
7
6
 

N
o
n
e
 

O
ct

o
b
e
r 

1
, 
2
0
0
4
 

 
 

 
  
(U

n
in

c
o
rp

o
ra

te
d
 A

re
a
s
) 

 
 

 
 

 

 
 

 
 

 
 

 

 
T

h
o
m

so
n
, 
C

it
y 

o
f 

S
e
p
te

m
b
e
r 

2
9
, 
2
0
1
0
 

N
o
n
e
 

S
e
p
te

m
b
e
r 

2
9
, 
2
0
1
0
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
*N

o
n
-f

lo
o
d
p
ro

n
e
 c

o
m

m
u
n
it
y 

  

 

TABLE 2 

F
E

D
E

R
A

L
 E

M
E

R
G

E
N

C
Y

 M
A

N
A

G
E

M
E

N
T

 A
G

E
N

C
Y

 

  

M
C

D
U

F
F

IE
 C

O
U

N
T

Y
, 

G
A

 

A
N

D
 I

N
C

O
R

P
O

R
A

T
E

D
 A

R
E

A
S

 
 

C
O

M
M

U
N

IT
Y

 M
A

P
 H

IS
T

O
R

Y
 

T
ab

le
 

1
 

- 
C

o
m

m
u

n
it

y
 

M
ap

 
H





  1 

 

Hazard Risk Analyses 
Supplement to the McDuffie County  
Joint Hazard Mitigation Plan 

 

 

  



  2 

TABLE OF CONTENTS 
TABLE OF CONTENTS .................................................................................... 2 

Introduction ............................................................................................ 5 

Risk Assessment Process Overview ......................................................... 5 

County Inventory Changes ........................................................................................................................ 5 

General Building Stock Updates ........................................................................................................... 6 

Essential Facility Updates ..................................................................................................................... 7 

Assumptions and Exceptions .................................................................................................................... 8 

Hurricane Risk Assessment ..................................................................... 9 

Hazard Definition ...................................................................................................................................... 9 

Probabilistic Hurricane Scenario ........................................................... 11 

Wind Damage Assessment ...................................................................................................................... 11 

Wind-Related Building Damages ........................................................................................................ 12 

Essential Facility Losses ...................................................................................................................... 13 

Shelter Requirements ......................................................................................................................... 14 

Debris Generated from Hurricane Wind ............................................................................................ 14 

Flood Risk Assessment .......................................................................... 16 

Hazard Definition .................................................................................................................................... 16 

Riverine 1% Flood Scenario ................................................................................................................ 16 

Riverine 1% Flood Building Damages ................................................................................................. 17 

Riverine 1% Flood Essential Facility Losses ........................................................................................ 19 

Riverine 1% Flood Shelter Requirements ........................................................................................... 19 

Riverine 1% Flood Debris .................................................................................................................... 21 

Tornado Risk Assessment ...................................................................... 22 

Hazard Definition .................................................................................................................................... 22 

Hypothetical Tornado Scenario .......................................................................................................... 23 

EF3 Tornado Building Damages .......................................................................................................... 25 

EF3 Tornado Essential Facility Damage .............................................................................................. 26 

Exceptions Report ................................................................................. 27 

Statewide Inventory Changes ................................................................................................................. 27 



  3 

County Inventory Changes ...................................................................................................................... 27 

General Building Stock Updates ......................................................................................................... 27 

User Defined Facilities ........................................................................................................................ 28 

 

List of Tables 

Table 1: GBS Building Exposure Updates by Occupancy Class* .................................................................... 6 

Table 2: Updated Essential Facilities ............................................................................................................. 8 

Table 3: Saffir-Simpson Hurricane Wind Scale ............................................................................................ 10 

Table 4: Tropical Systems affecting McDuffie County................................................................................. 10 

Table 5: Hurricane Wind Building Damage ................................................................................................. 13 

Table 6: Wind-Damaged Essential Facility Losses ....................................................................................... 14 

Table 7: Wind-Related Debris Weight (Tons) .............................................................................................. 14 

Table 8: McDuffie County Riverine 1% Building Losses .............................................................................. 18 

Table 9: Essential Facility Losses ................................................................................................................. 19 

Table 10: Enhanced Fujita Tornado Rating.................................................................................................. 22 

Table 11: Tornado Path Widths and Damage Curves .................................................................................. 23 

Table 12: EF3 Tornado Zones and Damage Curves ..................................................................................... 24 

Table 13: Estimated Building Losses by Occupancy Type ........................................................................... 26 

Table 14: Essential Facility Updates ............................................................................................................ 27 

Table 15: Building Inventory Default Adjustment Rates ............................................................................. 28 

Table 16: Building Count and Exposure for County and Riverine Flood Area ............................................. 28 

 

List of Figures 

Figure 1: McDuffie County Overview ............................................................................................................ 7 

Figure 2: Continental United States Hurricane Strikes: 1950 to 2011 .......................................................... 9 

Figure 3: Wind Speeds by Storm Category .................................................................................................. 12 

Figure 4: Hurricane Wind GBS Loss Ratios .................................................................................................. 13 

Figure 5: Wind-Related Debris Weight (Tons) ............................................................................................. 15 

Figure 6: Riverine 1% Flood Inundation ...................................................................................................... 17 

Figure 7: Potential UDF Loss Ratios from the 1% Riverine Flood ................................................................ 18 

Figure 8: Damaged Buildings in 1% Riverine Flood ..................................................................................... 19 

Figure 9: Estimated Flood Shelter Requirements in 1% Riverine Flood ...................................................... 20 

Figure 10: Flood Debris Weight (Tons) in 1% Riverine Flood ...................................................................... 21 

Figure 11: EF Scale Tornado Zones .............................................................................................................. 23 



  4 

Figure 12: Hypothetical EF3 Tornado Path .................................................................................................. 24 

Figure 13: Modeled EF3 Tornado Damage Buffers ..................................................................................... 25 

Figure 14: Modeled Essential Facility Damage in McDuffie County ........................................................... 27 

 

  



  5 

Introduction 
The Federal Disaster Mitigation Act of 2000 (DMA2K) requires state, local, and tribal governments to 
develop and maintain a mitigation plan to be eligible for certain federal disaster assistance and hazard 
mitigation funding programs.  

Mitigation seeks to reduce a hazard’s impacts, which may include loss of life, property damage, disruption 
to local and regional economies, and the expenditure of public and private funds for recovery. Sound 
mitigation must be based on a sound risk assessment that quantifies the potential losses of a disaster by 
assessing the vulnerability of buildings, infrastructure, and people.  

In recognition of the importance of planning in mitigation activities, FEMA Hazus-MH, a powerful disaster 
risk assessment tool based on geographic information systems (GIS). This tool enables communities of all 
sizes to predict estimated losses from floods, hurricanes, earthquakes, and other related phenomena and 
to measure the impact of various mitigation practices that might help reduce those losses.  

In 2015, the Georgia Department of Emergency Management partnered with The Polis Center (Polis) at 
Indiana University Purdue University-Indianapolis (IUPUI) to develop a detailed risk assessment focused 
on defining hurricane, riverine flood and tornado in McDuffie County, Georgia. This assessment identifies 
the characteristics and potential consequences of the disaster, how much of the community could be 
affected by the disaster, and the impact on community assets. 

Risk Assessment Process Overview 
Hazus-MH Version 2.2 SP1 was used to perform the analyses for McDuffie County. The Hazus-MH 
application includes default data for every county in the US.  This Hazus-MH data was derived from a 
variety of national sources and in some cases the data are also several years old.    Whenever possible, 
using local provided data is preferred.  McDuffie County provided building inventory information from the 
county’s property tax assessment system.  This section describes the changes made to the default Hazus-
MH inventory and the modeling parameters used for each scenario.   

County Inventory Changes 
The default Hazus-MH site-specific point inventory was updated using data compiled from the Georgia 
Emergency Management Agency (GEMA). The default Hazus-MH aggregate inventory (General Building 
Stock) was also updated prior to running the scenarios. Reported losses reflect the updated data sets. 
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General Building Stock Updates 

 

The GBS records for McDuffie County were replaced with 
data derived from parcel and property assessment data 
obtained from McDuffie County.  The county provided 
property assessment data was current as of January 2014 
and the parcel data current as of July 2014. Records without 
improvements were deleted.  The parcel boundaries were 
converted to parcel points located in the centroids of each 
parcel boundary; then, each parcel point was linked to an 
assessor record based upon matching parcel numbers. The 
parcel assessor match-rate for McDuffie County is 99.3%.  

The generated building inventory represents the approximate locations (within a parcel) of structures. 
The building inventory was aggregated by census block. Both the tract and block tables were updated. 
Table 1 shows the results of the changes to the GBS tables by occupancy class. 

 Table 1: GBS Building Exposure Updates by Occupancy Class* 

Occupancy Classification Default Count Updated Count Default Exposure Updated Exposure 

Agricultural 26 1 $6,295,000  $544,000  

Commercial 514 680 $234,374,000  $618,201,000  

Education 11 5 $19,395,000  $44,980,000  

Government 13 22 $7,638,000  $40,857,000  

Industrial 149 15 $88,867,000  $44,736,000  

Religious 67 22 $44,474,000  $18,062,000  

Residential 8,619 8,962 $1,329,029,000  $1,156,338,000  

Total 9,399 9,707 $1,730,072,000 $1,923,718,000 

*The exposure values represent the total number and replacement cost for all McDuffie County Buildings 

 

For McDuffie County, the updated GBS was used to calculate hurricane wind losses. The flood losses and 
tornado losses were calculated from building inventory modeled in Hazus-MH as User-Defined Facility 
(UDF)1, or site-specific points. Figure 1 shows the distribution of buildings as points based on the county 
provided data.  

 

                                                           

1 The UDF inventory category in Hazus-MH allows the user to enter site-specific data in place of GBS data. 

General Building Stock (GBS) is an 
inventory category that consists of 
aggregated data (grouped by census 
geography — tract or block). Hazus-
MH generates a combination of site-
specific and aggregated loss estimates 
based on the given analysis and user 
input.  
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Figure 1: McDuffie County Overview 

 

Essential Facility Updates 

The default Hazus-MH essential facility data was updated to reflect 
improved information available in the Georgia Mitigation Information 
System (GMIS) as of June 2015. For these risk analyses, only GMIS data 
for buildings that Hazus-MH classified as Essential Facilities was 
integrated into Hazus-MH because the application provides specialized 
reports for these five types of facilities.  Essential Facility inventory was 
updated for the analysis conducted for this report.  The following table 
summarizes the counts and exposures, where available, by Essential 
Facility classification of the updated data for the county.  

 

 

 

 

 

Essential facilities include: 

• Care facilities 
• EOCs 
• Fire stations 
• Police stations 
• Schools 
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Table 2: Updated Essential Facilities 

Classification Updated Count Updated Exposure 

Dearing Town 

EOC 0 $0  
Care 0 $0  
Fire 0 $0  
Police 1 $250,000  
School 1 $4,500,000  
Total 2 $4,750,000  

Thomson City 

EOC 0 $0  
Care 3 $21,230,000  
Fire 3 $1,200,000 
Police 2 $685,000  
School 6 $38,150,000  
Total 14 $61,265,000  

Assumptions and Exceptions  
Hazus-MH loss estimates may be impacted by certain assumptions and process variances made in this risk 
assessment.  

• The McDuffie County analysis used Hazus-MH Version 2.2 SP1, which was released by FEMA in 
May 2015. 

• County provided parcel and property assessment data may not fully reflect all buildings in the 
county.  For example, some counties do not report not-for-profit buildings such as government 
buildings, schools and churches in their property assessment data.  This data was used to update 
the General Building Stock as well as the User Defined Facilities applied in this risk assessment.  

• GBS updates from assessor data will skew loss calculations.  The following attributes were 
defaulted or calculated: 

 Foundation Type was set from Occupancy Class 
 First Floor Height was set from Foundation Type 
 Content Cost was calculated from Replacement Cost 

• It is assumed that the buildings are located at the centroid of the parcel. 
• The essential facilities extracted from the GMIS were only used in the portion of the analysis 

designated as essential facility damage.  They were not used in the update of the General 
Building Stock or the User Defined Facility inventory. 
 

The hazard models included in this risk assessment included: 

• Hurricane assessment which was comprised of a wind only damage assessment 
• Flood assessment based on the 1% annual chance event that includes riverine assessments 
• Tornado assessment based on GIS modeling  
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Hurricane Risk Assessment  
Hazard Definition 
The National Hurricane Center describes a hurricane as a tropical cyclone in which the maximum sustained 
wind is, at minimum, 74 miles per hour (mph)2. The term hurricane is used for Northern Hemisphere 
tropical cyclones east of the International Dateline to the Greenwich Meridian. The term typhoon is used 
for Pacific tropical cyclones north of the Equator west of the International Dateline. Hurricanes in the 
Atlantic Ocean, Gulf of Mexico, and Caribbean form between June and November with the peak of 
hurricane season occurring in the middle of September. Figure 2 shows that many hurricanes have 
impacted the Atlantic and Gulf coasts of the United States.   

 
Figure 2: Continental United States Hurricane Strikes: 1950 to 20113 

                                                           

2 National Hurricane Center (2011). "Glossary of NHC Terms." National Oceanic and Atmospheric Administration. 
http://www.nhc.noaa.gov/aboutgloss.shtml#h. Retrieved 2-23-2012. 

3 Source: NOAA National Climatic Data Center 

http://www.nhc.noaa.gov/aboutgloss.shtml#TROPCYC
http://www.nhc.noaa.gov/aboutgloss.shtml#h
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Hurricane intensities are measured using the Saffir-Simpson Hurricane Wind Scale (Table 3). This scale is 
a 1 to 5 categorization based on the hurricane's intensity at the indicated time.  

 

Table 3: Saffir-Simpson Hurricane Wind Scale 

Category Wind Speed (mph) Damage 

1 74 – 95 Very dangerous winds will produce some damage 

2 96 – 110 
Extremely dangerous winds will cause extensive 
damage 

3 111 - 130 Devastating damage will occur 

4 131 -155 Catastrophic damage will occur  

5 > 155 Catastrophic damage will occur 

 

Hurricanes bring a complex set of impacts. The winds from a hurricane produce a rise in the water level 
at landfall called storm surge. Storm surges produce coastal flooding effects that can be as damaging as 
the hurricane’s winds. Hurricanes bring very intense inland riverine flooding. Hurricanes can also produce 
tornadoes that can add to the wind damages inland. In this risk assessment, only hurricane winds, and 
coastal storm surge are considered.  

The National Oceanic and Atmospheric Administration’s National Hurricane Center created the HURDAT 
database, which contains all of the tracks of tropical systems since the mid-1800s. This database was used 
to document the number of tropical systems that have affected McDuffie County by creating a 20-mile 
buffer around the county to include storms that didn’t make direct landfall in McDuffie County but 
impacted the county. Since 1851, McDuffie County has had 19 tropical systems within 20 miles of its 
county borders (Table 4).   
 
Table 4: Tropical Systems affecting McDuffie County4 
 

Year Month Day Name Wind 
(Knots) Category 

1852 August 27 UNNAMED 46 TS 
1863 October 2 UNNAMED -999 n/a  
1871 August 28 UNNAMED 34.5 TD 
1886 June 22 UNNAMED 51.75 TS 
1889 September 24 UNNAMED 51.75 TS 
1893 October 3 UNNAMED 51.75 TS 
1903 September 16 UNNAMED 34.5 TD 
1928 August 11 UNNAMED 34.5 TD 
1933 September 7 UNNAMED 28.75 TD 
1947 October 9 UNNAMED 23 TD 
1949 August 28 UNNAMED 74.75 CAT_1 

                                                           

4 Atlantic Oceanic and Meteorological Laboratory (2015). “Data Center.” National Oceanic and Atmospheric 
Administration. http://www.aoml.noaa.gov/hrd/data_sub/re_anal.html. Retrieved 12-2-2015. 

http://www.aoml.noaa.gov/hrd/data_sub/re_anal.html
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1959 June 2 ARLENE 28.75 TD 
1964 August 30 CLEO 34.5 TD 
1965 June 15 UNNAMED 46 TS 
1968 June 8 ABBY 34.5 TD 
1972 June 20 AGNES 34.5 TD 
1995 August 27 JERRY 23 TD 
2000 September 23 HELENE 28.75 TD 
2004 September 28 JEANNE 28.75 TD 

  

 
 

Probabilistic Hurricane Scenario 
The following probabilistic wind damage risk assessment modeled a Category 1 storm with maximum 
winds of 74 mph. 

Wind Damage Assessment 
Wind losses were determined from probabilistic models run for the Category 1 storm which equates to 
the 1% chance storm event. Figure 3 shows wind speeds for the modeled hurricane. 

Category Definitions: 
TS – Tropical storm 
TD – Tropical depression 
CAT_1 – Category 1 (same format for 2, 3, and 4) 
E – Extra-tropical cyclone 
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Figure 3: Wind Speeds by Storm Category 

 

Wind-Related Building Damages 

Buildings in McDuffie County are vulnerable to storm events, and the cost to rebuild may have significant 
consequences to the community. The following table shows a summary of the results of wind-related 
building damage in McDuffie County for the Category 1 (100 Year Event) storm. The loss ratio expresses 
building losses as a percentage of total building replacement cost in the county. Figure 4 illustrates the 
building loss ratios of the modeled Category 1 storm. 
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Figure 4: Hurricane Wind GBS Loss Ratios 

Table 5 shows the Hurricane Wind Building Damage results including the number of buildings damaged, 
total building damage, and economic loss. 

Table 5: Hurricane Wind Building Damage 

Storm 
Classification 

Number of 
Damaged Buildings 

Building 
Damages 

Total Economic Loss Loss Ratio 

Category 1  35 $2,513,710  $4,000  0.10 

 

Essential Facility Losses 

Essential facilities are also vulnerable to storm events, and the 
potential loss of functionality may have significant 
consequences to the community. Hazus-MH identified the 
essential facilities that may be moderately or severely 
damaged by winds.  The results are compiled in Table 6.    

 
 
 

There are 11 essential facilities in 
McDuffie County. 

Classification Number 
EOCs 0 
Fire Stations 9 
Care Facilities 3 
Police Stations 4 
Schools 8 
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Table 6: Wind-Damaged Essential Facility Losses 

Storm 
Classification 

Facilities Moderately 
Damaged (>50%) 

Facilities Completely 
Damaged (>50%) 

Facilities with 
expected loss 

(<1day) 

Category 1 0 0 24 

 

Shelter Requirements  
Hazus-MH estimates the number of households evacuated from buildings with severe damage from high 
velocity winds as well as the number of people who will require short-term sheltering. There were no 
shelter requirements resulting from the current scenario. 

 

Debris Generated from Hurricane Wind 

Hazus-MH estimates the amount of debris that will be generated by high velocity hurricane winds and 
quantifies it into three broad categories to determine the material handling equipment needed:  

• Reinforced Concrete and Steel Debris 
• Brick and Wood and Other Building Debris 
• Tree Debris  

Different material handling equipment is required for each category of debris. The estimates of debris for 
this scenario are listed in Table 7. The amount of hurricane wind related tree debris that is estimated to 
require pick up at the public’s expense is listed in the eligible tree debris column. 

Table 7: Wind-Related Debris Weight (Tons) 

Storm 
Classification 

Brick, Wood, 
and Other 

Reinforced 
Concrete/Steel 

Tree Debris 
Other Tree 

Debris 
Total 

Category 1 116 0 1,108 15,676 16,900 

 

Figure 5 shows the distribution of all wind related debris resulting from a Category 1 hurricane.   Each dot 
represents 20 tons of debris within the census tract in which it is located.  The dots are randomly 
distributed within each census tract and therefore do not represent the specific location of debris sites. 
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Figure 5: Wind-Related Debris Weight (Tons) 
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Flood Risk Assessment  
Hazard Definition 
Flooding is a significant natural hazard throughout the United States. The type, magnitude, and severity 
of flooding are functions of the amount and distribution of precipitation over a given area, the rate at 
which precipitation infiltrates the ground, the geometry and hydrology of the catchment, and flow 
dynamics and conditions in and along the river channel. Floods can be classified as one of three types: 
upstream floods, downstream floods, or coastal floods.  

Upstream floods, also called flash floods, occur in the upper parts of drainage basins and are generally 
characterized by periods of intense rainfall over a short duration. These floods arise with very little 
warning and often result in locally intense damage, and sometimes loss of life, due to the high energy of 
the flowing water. Flood waters can snap trees, topple buildings, and easily move large boulders or other 
structures. Six inches of rushing water can upend a person; another 18 inches might carry off a car. 
Generally, upstream floods cause damage over relatively localized areas, but they can be quite severe in 
the local areas in which they occur. Urban flooding is a type of upstream flood. Urban flooding involves 
the overflow of storm drain systems and can be the result of inadequate drainage combined with heavy 
rainfall or rapid snowmelt. Upstream or flash floods can occur at any time of the year in Georgia, but they 
are most common in the spring and summer months.  

Downstream floods, also called riverine floods, refer to floods on large rivers at locations with large 
upstream catchments. Downstream floods are typically associated with precipitation events that are of 
relatively long duration and occur over large areas. Flooding on small tributary streams may be limited, 
but the contribution of increased runoff may result in a large flood downstream. The lag time between 
precipitation and time of the flood peak is much longer for downstream floods than for upstream floods, 
generally providing ample warning for people to move to safe locations and, to some extent, secure some 
property against damage. 

Coastal floods occurring on the Atlantic and Gulf coasts 
may be related to hurricanes or other combined 
offshore, nearshore, and shoreline processes. The 
effects of these complex interrelationships vary 
significantly across coastal settings, leading to 
challenges in the determination of the base (1-
percent-annual-chance) flood for hazard mapping 
purposes. Land area covered by floodwaters of the 
base flood is identified as a Special Flood Hazard Area 
(SFHA). The McDuffie County flood risk assessment 
analyzed at risk structures in the SFHA. 

The following probabilistic risk assessment involves an analysis of a 1% annual chance riverine flood event 
(100-Year Flood).  

 

Riverine 1% Flood Scenario 

Riverine losses were determined from the 1% flood boundaries downloaded from the FEMA Flood Map 
Service Center in October 2015.   The flood boundaries were overlaid with the USGS 10 meter DEM using 

The SFHA is the area where the National 
Flood Insurance Program’s (NFIP) floodplain 
management regulations must be enforced 
and the area where the mandatory purchase 
of flood insurance applies. The owner of a 
structure in a high-risk area must carry flood 
insurance, if the owner carries a mortgage 
from a federally regulated or insured lender 
or servicer. 
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the Hazus-MH Enhanced Quick Look tool to generate riverine depth grids.  The riverine flood depth grid 
was then imported into Hazus-MH to calculate the riverine flood loss estimates. Figure 6 illustrates the 
riverine inundation boundary associated with the 1% annual chance. 

 
Figure 6: Riverine 1% Flood Inundation 

 

Riverine 1% Flood Building Damages 

Buildings in McDuffie County are vulnerable to flooding from events equivalent to the 1% riverine flood.  
The economic and social impacts from a flood of this magnitude can be significant. Table 8 provides a 
summary of the potential flood-related building damage in McDuffie County by jurisdiction that might be 
experienced from the 1% flood. Figure 7 maps the potential loss ratios of total building exposure to losses 
sustained to buildings from the 1% flood by 2010 census block and Figure 8 illustrates the relationship of 
building locations to the 1% flood inundation boundary. 

 

 

 

 

 



  18 

Table 8: McDuffie County Riverine 1% Building Losses 

Occupancy 
Classification 

Total 
Buildings 

Total 
Buildings 
Damaged 

Total Building 
Exposure 

Total Losses to 
Buildings 

Loss Ratio of 
Exposed to 
Damaged 

Unincorporated-McDuffie 

Residential 6,322 22 $765,464,164 $893,304 0.12% 

County Total 

Total 6,322 22 $765,464,164 $893,304  
      

 
Figure 7: Potential UDF Loss Ratios from the 1% Riverine Flood  
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Figure 8: Damaged Buildings in 1% Riverine Flood  

 

Riverine 1% Flood Essential Facility Losses  
An essential facility may encounter many of the same impacts as other buildings within the flood 
boundary. These impacts can include structural failure, extensive water damage to the facility and loss of 
facility functionality (e.g. a damaged police station will no longer be able to serve the community). The 
analysis identified one Fire Station that was subject to damage in the McDuffie County riverine 1% 
probability floodplain. 

Table 9: Essential Facility Losses 

Name Category City 

McDuffie County Fire Dept. Station Fire Station Thomson 

 

Riverine 1% Flood Shelter Requirements  

Hazus-MH estimates that the number of households that are expected to be displaced from their homes 
due to riverine flooding and the associated potential evacuation.  The model estimates 149 households 
might be displaced due to the flood.  Displacement includes households evacuated within or very near to 
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the inundated area.  Displaced households represent 446 individuals, of which 47 may require short term 
publicly provided shelter. The results are mapped in Figure 9. 

 

 
Figure 9: Estimated Flood Shelter Requirements in 1% Riverine Flood   
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Riverine 1% Flood Debris  
Hazus-MH estimates the amount of debris that will be generated by the flood. The model breaks debris 
into three general categories:  

• Finishes (dry wall, insulation, etc.) 
• Structural (wood, brick, etc.) 
• Foundations (concrete slab, concrete block, rebar, etc.)  

Different types of material handling equipment will be required for each category.  Debris definitions 
applied in Hazus-MH are unique to the Hazus-MH model and so do not necessarily conform to other 
definitions that may be employed in other models or guidelines. 

The analysis estimates that an approximate total of 2512 tons of debris might be generated:  
1) Finishes – 1,150 tons; 2) Structural - 541 tons; and 3) Foundations- 821 tons. The results are mapped in 
Figure 10.  

 
Figure 10: Flood Debris Weight (Tons) in 1% Riverine Flood  
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Tornado Risk Assessment  
Hazard Definition 
Tornadoes pose a great risk to the state of Georgia and its citizens. Tornadoes can occur at any time during 
the day or night. They can also happen during any month of the year. The unpredictability of tornadoes 
makes them one of Georgia’s most dangerous hazards. Their extreme winds are violently destructive 
when they touch down in the region’s developed and populated areas. Current estimates place the 
maximum velocity at about 300 miles per hour, but higher and lower values can occur. A wind velocity of 
200 miles per hour will result in a wind pressure of 102.4 pounds per square foot of surface area—a load 
that exceeds the tolerance limits of most buildings. Considering these factors, it is easy to understand why 
tornadoes can be so devastating for the communities they hit. 

Tornadoes are defined as violently-rotating columns of air extending from thunderstorms and cyclonic 
events. Funnel clouds are rotating columns of air not in contact with the ground; however, the violently-
rotating column of air can reach the ground very quickly and become a tornado. If the funnel cloud picks 
up and blows debris, it has reached the ground and is a tornado. 

Tornadoes are classified according to the Fujita tornado intensity scale. Originally introduced in 1971, the 
scale was modified in 2006 to better define the damage and estimated wind scale.  The Enhanced Fujita 
Scale ranges from low intensity EF0 with effective wind speeds of 65 to 85 miles per hour, to EF5 tornadoes 
with effective wind speeds of over 200 miles per hour. The Enhanced Fujita intensity scale is included in 
Table 10. 

Table 10: Enhanced Fujita Tornado Rating 

Fujita 
Number 

Estimated 
Wind Speed 

Path Width Path Length Description of Destruction 

EF0     Gale 65-85 mph 6-17 yards 0.3-0.9 miles 
Light damage, some damage to chimneys, 
branches broken, sign boards damaged, 
shallow-rooted trees blown over. 

EF1 
Moderate 

86-110 mph 18-55 yards 1.0-3.1 miles 
Moderate damage, roof surfaces peeled off, 
mobile homes pushed off foundations, attached 
garages damaged. 

EF2 
Significant 111-135 mph 56-175 yards 3.2-9.9 miles 

Considerable damage, entire roofs torn from 
frame houses, mobile homes demolished, 
boxcars pushed over, large trees snapped or 
uprooted. 

EF3   
Severe 

136-165 mph 176-566 yards 10-31 miles 

Severe damage, walls torn from well-
constructed houses, trains overturned, most 
trees in forests uprooted, heavy cars thrown 
about. 

EF4 
Devastating 

166-200 mph 0.3-0.9 miles 32-99 miles 
Complete damage, well-constructed houses 
leveled, structures with weak foundations blown 
off for some distance, large missiles generated. 

EF5 
Incredible 

Over 200 mph 1.0-3.1 miles 100-315 miles 

Foundations swept clean, automobiles become 
missiles and thrown for 100 yards or more, 
steel-reinforced concrete structures badly 
damaged. 

Source:  http://www.srh.noaa.gov 

http://www.srh.noaa.gov/
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Hypothetical Tornado Scenario 

For this report, an EF3 tornado was modeled to illustrate the potential impacts of tornadoes of this 
magnitude in the county. The analysis used a hypothetical path based upon an EF3 tornado event running 
along the predominant direction of historical tornados (southeast to northwest). The tornado path was 
placed to travel through Arlington and Leary. The selected widths were modeled after a re-creation of the 
Fujita-Scale guidelines based on conceptual wind speeds, path widths, and path lengths. There is no 
guarantee that every tornado will fit exactly into one of these categories. Table 11 depicts tornado path 
widths and expected damage. 

Table 11: Tornado Path Widths and Damage Curves 

Enhanced Fujita Scale Path Width (feet) Maximum Expected Damage 

EF5 2,400 100% 

EF4 1,800 100% 

EF3 1,200 80% 

EF2 600 50% 

EF1 300 10% 

Within any given tornado path there are degrees of damage. The most intense damage occurs within the 
center of the damage path, with decreasing amounts of damage away from the center. After the 
hypothetical path is digitized on a map, the process is modeled in GIS by adding buffers (damage zones) 
around the tornado path. Figure 11 describes the zone analysis.  

 

Figure 11: EF Scale Tornado Zones 

An EF3 tornado has four damage zones, depicted in Table 12. Major damage is estimated within 150 feet 
of the tornado path. The outer buffer is 900 feet from the tornado path, within which buildings will not 
experience any damage. The selected hypothetical tornado path is depicted in Figure 12 and the damage 
curve buffer zones are shown in Figure 13. 
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Table 12: EF3 Tornado Zones and Damage Curves 

Zone Buffer (feet) Damage Curve 

1 0-150 80% 

2 150-300 50% 

3 300-600 10% 

4 600-900 0% 

 

 
Figure 12: Hypothetical EF3 Tornado Path   
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Figure 13: Modeled EF3 Tornado Damage Buffers 

 

EF3 Tornado Building Damages 
The analysis estimated that approximately 421 buildings could be damaged, with estimated building 
losses of $35 million dollars.The building losses are an estimate of building replacement costs multiplied 
by the percentages of damage. The overlay was performed against parcels provided by McDuffie County 
that were joined with Assessor records showing estimated property replacement costs.  The Assessor 
records often do not distinguish parcels by occupancy class if the parcels are not taxable and thus the 
number of buildings and replacement costs may be underestimated.  The results of the analysis are 
depicted in Table 13. 

 

 

 

 

 

 



  26 

Table 13: Estimated Building Losses by Occupancy Type 

Occupancy Classification Buildings Damaged Building Losses 

Residential 388 $26741771 

Commercial 29 $4,225,446 

Education 2 $3,750,231 

Religious 1 $355,902 

Total 421 $35,259,387 

   

EF3 Tornado Essential Facility Damage 

There were two essential facilities located in the tornado path – McDuffie County Board of Education, 
Thomson Middle School.  According to the modeling, these two facilities would suffer major damage 
should such a tornado strike occur.  

According to the Georgia Department of Education, Thomson-McDuffie Middle School enrollment was 
approximately 840 students as of October 2015.  Depending on the time of day, a tornado strike as 
depicted in this scenario could result in significant injury and loss of life.  In addition, arrangements would 
have to be made for the continued education of the students in another location. 

The location of the damaged Essential Facilities is mapped in Figure 14. 
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Figure 14: Modeled Essential Facility Damage in McDuffie County 

 

Exceptions Report 
 

Hazus Version 2.2 SP1 was used to perform the loss estimates for McDuffie County, Georgia.  Changes 
made to the default Hazus-MH inventory and the modeling parameters used to setup the hazard scenarios 
are described within this document. 

Reported losses reflect the updated data sets. Steps, algorithms and assumptions used during the data 
update process are documented in the project workflow named PDM_GA_Workflow.doc. 

Statewide Inventory Changes 
The default Hazus-MH Essential Facility inventory was updated for the entire state prior to running the 
hazard scenarios for McDuffie County. 

Statewide facility data were supplied by GEMA through the GMIS in June 2015.  These updates were 
applied by The Polis Center.  Table 14 summarizes the difference between the original Hazus-MH default 
data and the updated data for McDuffie County. 

Table 14: Essential Facility Updates 

Occupancy 
Classification 

Default Replacement Cost 
Default 
Count 

Updated Replacement Cost 
Updated 

Count 

Care $0  0 $21,230,000  3 

EOC $0  0 $1,760,000  2 

Fire NA 1 $3,710,000  9 

Police $1,464,000  2 $1,685,000  4 

School $3,246,025  1 $50,150,000  8 

 

County Inventory Changes 
The GBS records for McDuffie County were replaced with data derived from parcel and property 
assessment data obtained from McDuffie County.  The county provided property assessment data was 
current as of January 2014 and the parcel data current as of July 2014. 

 

General Building Stock Updates 

The parcel boundaries and assessor records were provided to The Polis Center by the University of 
Georgia, Carl Vinson Institute of Government who obtained them from McDuffie County.  Records without 
improvements were deleted.  The parcel boundaries were converted to parcel points located in the 
centroids of each parcel boundary.  Each parcel point was linked to an assessor record based upon 
matching parcel numbers.  The generated Building Inventory represents the approximate locations (within 
a parcel) of building exposure.  The Building Inventory was aggregated by Census Block and imported into 
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Hazus-MH using the Hazus-MH Comprehensive Data Management System (CDMS).  Both the 2010 Census 
Tract and Census Block tables were updated. 

The match between parcel records and assessor records was based upon a common Parcel ID.  For this 
type of project, unless the hit rate is better than 85%, the records are not used to update the default 
aggregate inventory in Hazus-MH.  The Parcel-Assessor hit rate for McDuffie County was 99.3%. 

Adjustments were made to records when primary fields did not have a value.  In these cases, default 
values were applied to the fields.  Table 15 outlines the adjustments made to McDuffie County records.  

Table 15: Building Inventory Default Adjustment Rates 

Type of Adjustment Building Count Percentage 

Area Unknown 464 5% 

Construction Unknown 2,151 22% 

Condition Unknown 364 4% 

Foundation Unknown 2,112 22% 

Year Built Unknown 1,814 19% 

 

Portions of the CAMA values were either missing (<Null> or ‘0’), did not match CAMA domains or were 
unusable (‘Unknown’, ‘Other’, ‘Pending’).  These were replaced with ‘best available’ values.  Missing 
YearBuilt values were populated from average values per Census Block.  Missing Condition, Construction 
and Foundation values were populated with the highest-frequency CAMA values per Occupancy Class.  
Missing Area values were populated with the average CAMA values per Occupancy Class.  

The resulting Building Inventory was used to populate the Hazus-MH General Building Stock and User 
Defined Facility tables.  The updated General Building Stock was used to calculate flood and tornado 
losses.  Changes to the building counts and exposure that were modeled in McDuffie County are sorted 
by General Occupancy in Table 1 at the beginning of this report.  If replacements cost or building value 
were not present for a given record in the Assessor data, replacement costs were calculated from the 
Building Area (sqft) multiplied by the Hazus-MH RS Means ($/sqft) values for each Occupancy Class.   

Differences between the default and updated data are due to various factors.  The Assessor records often 
do not distinguish parcels by occupancy class when the parcels are not taxable; therefore, the total 
number of buildings and the building replacement costs for government, religious/non-profit, and 
education may be underestimated.   

User Defined Facilities 

Local parcel and CAMA data were used to develop points representing the locations of buildings in the 
county, referred to as User Defined Facilities (UDF) in the Hazus model.  For the flood model, this includes 
only buildings located in the 1% Annual Chance Riverine Flood Area.  Table 16 identifies the total building 
count & exposure for the county and the total building count & exposure for buildings located in the 1% 
Annual Chance Riverine Flood Area. 

Table 16: Building Count and Exposure for County and Riverine Flood Area 

Feature Counts Exposure 

Total buildings in the County 9,708 $154,049,260 

Total buildings inside the 1% Annual 
Chance Riverine Flood Area 

57 $6,910,566  
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It should be noted that UDFs are only used in the flood modeling process, due to the fact that it is 
important to identify if individual buildings are located within the flood area to obtain the depth of flood. 

Assumptions 

• Flood analysis was performed on UDF.  The point locations are parcel centroid accuracy. 
• The analysis is restricted to the county boundary within the flood area.  Events that occur 

near the county boundary do not contain loss estimates from adjacent counties. 
• The following attributes were defaulted or calculated: 

 First Floor Height was set from Foundation Type 
 Content Cost was calculated from Building Cost 
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1.1 Regional Plan Overview 
 
The CSRA Regional Plan 2035 (hereinafter ‘the Plan’) is the long-range plan for the management of 
the region’s projected growth by local governments and the CSRA Regional Commission. The Plan’s 
horizon is twenty years but will be updated in ten years to address changing regional conditions.  
The process is divided into three distinct parts, per the Regional Planning Requirements established 
by the Georgia Department of Community Affairs (DCA): 
 

 Regional Assessment: Identification and analysis of existing conditions using available data 
 Stakeholder Involvement Program: Strategy for public participation in the development of the 

Regional Agenda 
 Regional Agenda: Regional vision and implementation program 

 
The resulting analysis will assess the state of the region’s socioeconomic, land use, and 
environmental opportunities and threats. The CSRA’s vision and goals, together with an appraisal of 
the region, will set the strategic direction for the regional agenda. The regional agenda establishes 
program priorities for implementation. 
 

This document contains the Regional Assessment and the Stakeholder Involvement Program, 
which will set the stage for the development of the Regional Agenda. 
 
1.2 Regional Assessment Overview 
 
This Regional Assessment includes a thorough analysis of issues and opportunities backed by 
extensive data gathering and analysis. It contains a map of Projected Development Patterns 
and an assessment of Areas Requiring Special Attention, which includes a range of categories, 
such as areas where rapid development is occurring or where infill or redevelopment is 
desirable. Finally, it includes an assessment of the region’s development patterns in light of the 
state’s Quality Community Objectives. 
 
1.3 Stakeholder Involvement Program 
 
This program outlines the process for participation by stakeholders in the creation of the 
Regional Agenda. It identifies stakeholders, outlines participation techniques and includes a 
schedule for the completion of the Regional Agenda. 
 
1.4 Regional Agenda 
 
The Regional Agenda is the culmination of the planning process. It will include a vision of the 
CSRA’s future, along with an implementation program for how to get there. 
 
1.5 How to Use This Plan 

 
The CSRA Regional Plan is intended to serve as a reference and implementation point for potential 
users. A number of companion planning documents should be used in conjunction with the Regional 
Plan. These include: 
 

 CSRA Comprehensive Economic Development Strategy 
 Augusta Area Diversification Initiative 
 Fort Gordon Joint Land Use Study 
 CSRA Regionally Important Resources Plan 
 County and City Comprehensive Plans 
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 Statewide Plans 

 
1.6  The Central Savannah River Area 

 
The Central Savannah River Area (CSRA) encompasses an area nearly 6,500 square miles — the 
largest political region in the state. Located in the east-central Georgia, along the Savannah River, 
the CSRA includes 13 counties: Burke, Columbia, Glascock, Hancock, Jefferson, Jenkins, Lincoln, 
McDuffie, Richmond, Taliaferro, Warren, Washington, and Wilkes (Figure 1). The largest city in the 
CSRA is Augusta – the economic core of the region. 

 
Figure 1: CSRA Location Map 
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1.6 About the CSRA Regional Commission 

 
The CSRA Regional Commission (CSRA RC) serves thirteen counties and 41 municipalities in east-
central Georgia, providing services in the areas of planning and land-use development, grant writing 
and administration, economic development, historic preservation, and geographic information 
systems development and implementation to member jurisdictions.  
 
Additionally, the CSRA RC serves as the state-designated Area Agency on Aging (AAA) for the 
region. In this capacity, the CSRA RC works with local providers to ensure that services for the 
elderly are provided and monitored. By utilizing pass-through funds from state and federal sources, 
the Commission’s AAA serves as a gateway for programs and resources aimed at helping senior 
citizens improve the quality of their lives during their retirement years.  
 
The CSRA RC is also the parent company of the CSRA Business Lending. CSRA Business Lending 
makes loans to small and start-up businesses for the purposes of creating jobs and economic 
development opportunities within its service area. 
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2.  Potential Issues and Opportunities 
 
This section provides an objective, professional analysis (not based on public or stakeholder input) 
of the region. This section, presented in divisions relating to classical planning analysis areas such 
as housing and transportation, presents a preliminary catalog of potential focal points to be 
examined during the development of Plan.  
 
The Georgia Department of Community Affairs (DCA) publishes a list of typical issues and 
opportunities as part of the State Planning Goals and Objectives. This list, in addition to an 
evaluation for the region’s consistency with the DCA’s Quality Community Objectives, was used as 
the starting point for developing the Potential Issues and Opportunities list (please refer to the 
Appendix of this document for an assessment of the region based on these objectives). Further 
issues and opportunities were identified as part of a thorough analysis of regional datasets and 
regional development patterns. The issues and opportunities compiled in this Regional Assessment 
are preliminary in nature; they will be reexamined and a final list will be assembled as part of the 
Regional Agenda planning process.  
 
 
2.1 Population 
 
The population growth illustrated in historical trends is expected to continue over the twenty-year 
period. However, this growth is not uniform across the CSRA.  
 
 

 By 2035, the 13-county region’s population is projected at 575,304, an increase of 
approximately 26.5 percent over the 2010 population and 67.4 percent from 1980. This 
increase will have implications for housing, jobs, transportation, land use, environmental 
resources, and infrastructure.  
 

 While the urbanized area (Augusta-Richmond and Columbia Counties) has enjoyed 
population growth, the rural areas continue to lag. Eight of eleven rural counties lost 
population since the last census. What little population growth is occurring in rural areas is 
further away from incorporated municipalities, where infrastructure is already established. 
Should this trend continue, county governments will have to pay more to extend and 
maintain public services in these areas.  
 

 Household incomes continue to lag the state average. Most concerning, nearly a third of 
CSRA households are at income levels near or below the poverty line. 
 

 The CSRA is aging rapidly. The proportion of residents 45 years and older has increased 10 
percent since 1990, while the proportion of residents under 29 years declined by 8 percent. 
Needs associated with an aging population (affordable housing, transportation, and medical 
services) are anticipated to increase over the next twenty years. 

 
 
Detailed data on population can be found on pages 21 through 25. 
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2.2 Housing 
 
 
 
 
 
 
 
The CSRA’s housing stock is both a strength and weakness for residents. 
 

 The region’s housing stock contains a good balance of owner and rental units (55 percent 
and 30 percent respectively). 
 

 Housing stocks are plentiful in the urbanized area but inadequate in rural counties. Although 
the official vacancy rate stands at 15 percent, over a third of vacant units are unavailable for 
purchase or rent. Another 17.2 percent of the region’s housing is valued at less than 
$50,000, an indicator of poor housing conditions. 
 

 Median ($99,937) and average ($127,997) housing values are among the lowest in the state 
and nation. Low housing costs are a major reason for the CSRA’s low cost of living, and a 
major strength for new residents and business attraction. 
 

 While affordable housing values are a benefit for the region, sprawl threatens county budgets 
by requiring public services further away from established municipalities. Sprawl also makes 
it more likely that transportation costs will increase for residents as they have to commute 
farther to work.  

 
Detailed data on housing can be found on pages 25 through 27.  
 
 
2.3 Economic Development 
 
 
 
 
 
 
 
The CSRA region’s economy is diverse, and communities typically make concerted efforts to attract 
new business. However, coordinated economic development planning and promotion could be 
strengthened, both on a region-wide scale and between proximately-located communities. 
 

 The CSRA RC serves as the region’s Economic Development District in coordination with 
the U.S. Economic Development Administration (EDA), and encourages cooperation 
between local government officials, community-based organizations, and the private sector. 
Per EDA requirements, the CSRA RC developed a Comprehensive Economic Development 
Strategy (CEDS) in 2011. 
  

 The CSRA’s job base has shifted significantly in the last two decades. The service sector 
now accounts for 60 percent of all CSRA jobs, an increase of 20 percent since 1990. The 
goods-producing sector has declined from 35 percent in 1990 to less than 15 percent of 
employment today. 

State Planning Housing Goal: To ensure that all residents of the state have access to adequate 
and affordable housing.  

 

State Planning Economic Development Goal: To achieve a growing and balanced economy, 
consistent with the prudent management of the state's resources, that equitably benefits all 
segments of the population.  
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 The region’s jobs balance is heavily slanted towards the urbanized area. Augusta-Richmond 

and Columbia Counties account for 78 percent of the CSRA’s 233,147 jobs. The urbanized 
area also accounted for over 90 percent of job growth since 1990. Seven of 11 rural CSRA 
counties have fewer jobs today than they did in 1990. This corresponds to trends in 
population, which saw eight of those counties lose residents since 2000. 
 

 Unemployment levels in the CSRA’s rural counties have been chronic during the last 
decade. All rural counties have unemployment rates above the state average (9.7 percent). 
Three counties (Hancock, Jenkins, and Warren) have unemployment rates of 17 percent or 
higher. All rural counties meet the criteria of Economically Distressed Areas, according to the 
federal Public Works and Economic Development Act. The rapid increase in rural 
unemployment was caused by the closure of major manufacturing employers, which had 
sustained local economies. 
 

 The CSRA lags behind the state in educational performance, raising concerns about 
workforce readiness in the new service economy. CSRA scores on the Scholastic Aptitude 
Test, Georgia High School Graduations Tests, and End-of-Course Assessments all fall below 
the state average.  

 
Detailed data on economic development can be found on pages 27 through 50.  
 
 
2.4 Land Use 
 
 
 
 
 
 
 
The CSRA is a primarily rural region, with an urban core in the Augusta-Richmond County and 
Columbia County area. Approximately 88 percent of the region’s land area is rural.  
 

 The vast majority of the region’s housing and commercial growth has occurred in the 
urbanized area. This corresponds to population trends, which saw the two urban counties 
gain 35,509 residents since 2000, while the 11 rural counties saw a net gain of only 433 
people. Even that figure masks population decline in much of the area. In fact, eight counties 
- Hancock, Jefferson, Jenkins, Lincoln, Taliaferro, Warren, Washington and Wilkes – 
combined to lose 2,550 residents since 2000. 
 

 The growth effect that has occurred in the last three decades (development away from 
established municipalities) resulted in sprawl beyond cities and city centers.  
 

 While cities and downtown areas still have the largest densities, this is quickly eroding as 
residents locate into unincorporated areas. Revitalization efforts are critical in stemming city 
population decline.  

 
 If the trend of growth in unincorporated areas continues, this will result in the region’s county 

governments incurring additional costs of providing public infrastructure (such as water & 
sewer lines, parks, libraries, etc.) further away from established population centers. 

 
 

State Planning Land Use and Transportation Goal: To ensure the coordination of land use 
planning and transportation planning throughout the state in support of efficient growth and 
development patterns that will promote sustainable economic development, protection of natural 
and cultural resources and provision of adequate and affordable housing.  
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Detailed data on land use can be found on pages 50 through 52.  
 
2.5 Transportation and Community Facilities  
 
 
 
 
 
 
The region’s physical infrastructure is extensive and diverse, featuring state and federal highways, 
hospitals, facilities to manage solid waste and wastewater, and other resources. Most community 
facilities are locally operated and maintained.  
 

 The CSRA has a small network of interstates and four-lane U.S. highways that provide east-
west and north-south access to regional and national markets. Interstates 20 and 520, as 
well as U.S. 1 and U.S. 25 link the CSRA’s major cities to each other as well as to the state’s 
major cities, such as Atlanta, Macon, and Savannah (Figure 25). However, the highway 
system does not fully meet needs throughout the region. Combined, the interstates and U.S 
1 and U.S. 25 serve only portions of the CSRA, leaving large areas in the northern and 
southern part of the region without adequate highway infrastructure. 
 

 While the transportation system serves automobiles relatively well, it is less friendly to other 
users. Many streets are designed only with vehicle traffic in mind, making them unsafe or 
unpleasant for pedestrians and cyclists. Moreover, development patterns in many cases 
continue to separate uses and rely on arterial roads to make connections. These two factors 
limit mobility for many residents and contribute to inactivity and growing obesity levels for 
children and adults in the region. 
 

 The region’s two primary rail freight carriers: Norfolk Southern and CSX Rail Service carry 
among the lowest volumes of rail freight in the state. Only Augusta-Richmond and Warren 
Counties have direct connections to major rail freight hubs in Atlanta and Macon.   
 

 Augusta Regional Airport provides regularly-scheduled commercial flights. The airport 
currently has 21 daily departures and 22 daily arrivals to three major hubs (Atlanta, Charlotte 
and Dallas) from three carriers (Delta, U.S. Air and American). In calendar year 2010, the 
annual passenger volume at the Augusta airport was 246,587, compared to 198,489 (24.2 
percent increase) in 2009. Between 2005 and 2010, Augusta Regional’s growth rate was 
57.9 percent, making it one of the fastest growing small commercial services airports in the 
nation. Air freight information is unavailable.  
 

 Fixed-route public transit in the CSRA is limited to Augusta-Richmond County. Augusta 
Public Transit operates nine routes from Monday through Saturday, with daily ridership 
averaging approximately 3,000. The rest of the CSRA is served with demand-response 
service.   
 

 Most areas of the CSRA outside of the urbanized parts of Columbia and Augusta-Richmond 
Counties lag in both choice and quality of broadband service. Most of these areas are not 
served by any land broadband service provider, making slower satellite internet service the 
only option. The CSRA RC considers broadband the region’s top infrastructure priority and 
has been aggressively pursuing state and federal funding to remedy this deficiency by 
extending broadband infrastructure to areas of the region that currently lack it. 
 

State Planning Community Facilities and Services Goal: To ensure the provision of 
community facilities and services throughout the state to support efficient growth and 
development patterns that will protect and enhance the quality of life of Georgia's residents.  
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 Local community facilities such as parks, water and sewage services, public water, libraries, 
and medical facilities, are mostly located within incorporated municipalities. Access to some 
public facilities, however, remains a concern as rural county populations are widely 
dispersed.   

 
Detailed data on transportation and community facilities can be found on pages 52 through 58. 
 
 
2.6 Natural and Environmental Resources 
 
 
 
 
 
The CSRA contains a wealth of natural and environmental resources that provide the region with 
numerous social, economic, and environmental benefits. However, these same resources are in 
need of protection if they are to continue providing these benefits. 
 

 Timber resources account for 2.3 million acres in the CSRA, and are a major driver of the 
region’s forest products industry. 
  

 Kaolin, a type of clay, is the major mineral extracted in the region, providing substantial 
employment in Jefferson and Washington counties. This sector is under pressure from South 
American kaolin, which is now being exported around the world. 
 

 Farmland accounts for 22.1 percent of the CSRA’s land mass, and sustains approximately 5 
percent of the region’s employment. The number of farms in the region today is less than half 
the number of farms in operation in 1982, highlighting a trend towards large, industrial-scale 
farming. 
 

 The CSRA contains a number of protected watershed areas in Lincoln, Wilkes, McDuffie, 
Warren, Burke, and Augusta-Richmond counties. The region’s watersheds will need to be 
monitored to ensure future development does not render them vulnerable. 
 

 The region’s river basins and major lakes ensure adequate water supplies. However, 
continued growth of the urbanized area and out-of-region impacts over the next twenty years 
will place pressure on these supplies, as well as pollution threats from growth. 
 

 The CSRA has a rich history and counts no less than 184 properties and districts listed in the 
National Register of Historic Places, including National Historic Landmarks, State Historic 
Parks and Sites. Most of these resources, however, lack preservation plans.    

 
 
Detailed data on natural and environmental resources can be found on page 58 through 73.  
 
 
2.7 Intergovernmental Coordination 
 
 
 
 
 
 

State Planning Natural and Cultural Resources Goal: To conserve and protect the 
environmental, natural and cultural resources of Georgia's communities, regions and the state.  

 

State Planning Intergovernmental Coordination Goal: To ensure the coordination of local 
planning efforts with other local service providers and authorities, with neighboring communities 
and with state and regional plans and programs.  
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The CSRA RC, founded in 1962, offers member governments avenues to coordinate planning, 
economic development, workforce development, and aging services. Other instances of 
intergovernmental coordination takes place between municipalities within a given county, between 
counties, from region to region, and with state and federal government agencies.  
 

 The CSRA RC Area Agency on Aging provides consolidated services for seniors (including 
transportation) for the CSRA. 
 

 The CSRA RC serves as the Economic Development District for the region. 
 

 The CSRA RC serves as the coordinating mechanism for CSRA Unified Development 
Council (UDC). The UDC is a project-oriented volunteer organization comprised of 
economic, industrial, and regional development organizations, as well as service and 
educational institutions representing the entire CSRA. The UDC serves as the marketing arm 
for the CSRA. 
 

 The CSRA RC serves as the coordinating mechanism for CSRA Unified Development 
Authority (UDA). The UDA promotes the economic development of the CSRA and 
encourages cooperation among economic development organizations within the member 
counties. 
 

 The CSRA RC reviews and comments on applications for federal and state grant, loan, and 
permit assistance submitted by local governments and other applicants within the region. 
This is known as the Georgia Intergovernmental Consultation Process (Executive Order 
12372), and is intended to offer comment on a proposed project’s consistency with local and 
regional comprehensive plans.  
 

 The CSRA RC develops and maintains the CSRA Regionally Important Resources Plan and 
the CSRA Comprehensive Economic Development Strategy.  
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BACKGROUND 
A winter storm impacted multiple southern states and more than 90 Georgia counties experienced some 
form of winter precipitation, beginning February 11th and lasting through the 13th.  Northern tier counties 
recorded snowfalls of up to 13” (Rabun County), and although some timber / tree impacts occurred in this 
“snow zone,” they were not widespread or considered severe. 
 
During the storm, ice accumulation was measured from between a tenth of an inch and one inch (or 
possibly higher) in a zone from roughly north metro Atlanta to Augusta in northern Georgia, and from 
Macon to Sylvania in central Georgia. Because ice is much heavier than snow, widespread tree damage 
occurred, resulting in power disruption to nearly a million customers. 
 
Governor Deal declared a state of emergency 
on Monday, February 10th, and a presidential 
declaration of emergency was issued as the 
storm hit the state. The map below depicts this 
zone (Figure 1). 
 
The National Weather Service provided 
estimates of ice accumulations, and this 
information, coupled with field observation 
reports, helped define the area surveyed by the 
Georgia Forestry Commission for timber impact 
accounts. Small amounts of ice are known to 
affect trees, and higher amounts (especially 
exceeding three-fourths of an inch) can cause 
serious damage to certain timber types and age 
classes.   
 
Another factor that affects tree damage is wind. 
Once ice accumulations peaked, a cold front 
moved through the state.  Although wind speed 
varied, some areas reported winds of up to 
35mph. Even minor winds during ice-loading can 
break or uproot trees. These occurrences were 
a major factor in the timber / tree damage 
associated with this storm, and may account for 
some of the variability detected. 
 

Figure 1: Counties included in the presidential declaration zone 

TIMBER IMPACT ASSESSMENT
Georgia Ice Storm, February 11-13, 2014 

 

By: James Johnson, Chip Bates & Gary White, Georgia Forestry Commission 
(jjohnson@gfc.state.ga.us; cbates@gfc.state.ga.us ; gwhite@gfc.state.ga.us) 
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OBSERVATIONS 
A team of Georgia Forestry Commission foresters surveyed the zone believed to have endured the 
greatest impacts to our forests, and developed the map below. Please note that damage was observed 
beyond these counties, but it tended to be less intense than those shown by the map’s shaded areas.  
Some of the highlighted counties had tremendous variations in the amount of damage observed. In 
addition, timber damage evaluation surveys were separated into rough categories of damage (at the 
county level), isolated timber stands within counties in the two lesser categories may have severe 
damage, and stands in the severe counties may only have minor damage. The variability of damage to 
similar stands even a few miles apart was extreme, so mangers should carefully evaluate timber 
throughout this broad region. 

 
This survey examined landscape-level 
impacts and classifies them accordingly. 
 
The categories of damage are based 
upon field observations about: 
 
 Occurrence (frequency) of 

damage within a county. 
 

 Levels of damage within two types 
of pine that were most frequently 
damaged (young pine stands, and 
pine stands on which a first-
thinning had recently occurred.) 

 
Ice Damage Intensity: 
 
Light to moderate damage – Only 
branches and limbs broken from the 
tree, with minor damage to the overall 
stand and trees bent less than 45 
degrees. No salvage operation will be 
necessary and the stand should recover 
with no additional management 
requirements, though long term yields 
will likely be impacted. 
 

Moderate to severe damage – Branches and limbs broken from the trees with damage to the overall 
stand. More than 25% of stems broken and a salvage operation should be considered to minimize losses 
and remove trees that likely will not survive. 
 
Severe damage – More than 30% of stems broken, tops broken out across the stand, limbs stripped, and 
trees bent more than 45 degrees. A salvage operation must be considered and a clearcut may be the 
prudent management decision. 

Figure 2: Counties with widespread Ice Damage 
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Ice damage was not detected on most timber types but was concentrated on two types of pine: 
recently thinned pine stands, and younger stands less than 25 feet in height. 
 
Recently thinned pine stands:  These are primarily pine plantations that were thinned for the first time 
within the past several years. Trees adjust to the amount of space and competition within a stand, and 
those that have been thinned for the first time are adjusting to reduced protection from neighboring trees 
and are growing in diameter, which strengthens the main stem. They also respond by accelerating root 
growth which helps anchor the tree and aids in the increased moisture uptake needed to support larger 
live crowns. Depending on residual stand-density after thinning, it takes trees about five years to fully 
respond to the increased growing space. In the meantime, they are more prone to wind (and ice) 
damage. 
 
These stands were particularly hard hit, which is unfortunate for landowners who have invested 15 to 20-
plus years of growth getting their trees to this size. First-thinnings typically remove lower value wood 
(such as pulpwood / fuel wood), with the objective of allowing the residual stand to produce higher value 
products (such as sawtimber, plywood, and poles). From an investment standpoint, timber growth 
following a first thinning maximizes profits, so salvaging an ice-damaged stand is a devastating blow to 
expected returns. 

 
 
 
 
 
 

 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo (left) – Twenty-one 
year old loblolly stand in 
Burke County; suffered 
over 30% stem breakage. 
 
Thinning likely occurred 
two years ago. 

Photo (right) – 
Nineteen year old 

loblolly stand in 
Jefferson County; 

suffered almost 50% 
stem breakage. 

 
Thinning occurred 

within the past year. 
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Numerous older pine stands that had been thinned twice (or more) were also examined. Although some 
had damage, most would be considered minor, with many not requiring a salvage operation. The damage 
in these stands tended to be uprooted trees rather than stem breakage. This type of wind throw (tree that 
is completely uprooted) in older stands seemed prevalent throughout the region. 
 
Landowners and managers of storm-damaged stands are highly encouraged to read and understand the 
implications of ice on different types of stands. Web links which provide detailed guidance are provided 
on the last page of this document. 
 
Young pine stands: Pine plantations (of most species) that were 25 feet and taller - and had never been 
thinned - seemed to weather this ice storm well. The ability of dense stands to provide tree-to-tree 
support and prevent winds from uprooting individual trees was a big factor in these stands’ withstanding 
minimal damage. Younger (and shorter) stands, however, didn’t fare as well. One of the critical factors 
seemed to be that the trees still had many live branches almost to ground level, which likely accumulated 
so much ice that breaking points were reached for limbs and main stems. 
 
Young stands of about six feet in height also seemed to fair well. Some of these have many bent stems 
(with some breakage), but young trees tend to correct this problem. 
 
Some younger loblolly stands were damaged (especially in the counties noted as “Severe” on the map 
on page 2), but more damage occurred on longleaf and slash pine. Longleaf stands suffered the worst 
damage with stem and limb breakage but no stands seen were completely leveled. The resiliency of 
nature can be surprising, and the fate of these stands will become evident over the next few years. When 
tops break out, a lateral branch will assume dominance and there will be variation in long-term stem 
straightness.   
 
Careful examination will be needed to determine the amount of permanent problems this storm has 
inflicted on each stand. Re-evaluation after the next growing season should give managers a better 
perspective on what lies ahead. 

 
 
 
 

 
 
 

	
	
	
	
 
 
 

Photo (Left) – Five year old slash 
pine stand in Burke County showing 
many bent and leaning trees, with 
some breakage. Note the many 
leaning trees with limb breakage. 
 

Photo (Right) – Nine year old 
longleaf pine stand in Burke County 

showing top and limb breakage. 
Note the many tops broken and 

some limb breakage. 
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EXTENT OF DAMAGE 
GFC foresters evaluated the counties noted on the previous map and developed estimates of damage 
based upon a combination of this field work combined with a geospatial analysis of this region. These 
estimates do not include areas outside this zone, nor do they include hardwood, which was also 
impacted. Most hardwood damage consisted of limb and top breakage with most trees retaining enough 
live branches to support survival. Damage can be expected in the growth form of these trees and 
possibly in sluggish growth rates. 
 
For pine type timber, an estimated 70,000+ acres were impacted, valued in excess of $65 million.  
The majority of these acres (61,000+) were in the recently thinned pine category. This estimate doesn’t 
include damage outside of the zone shown on the map (page 2), and it does not account for hardwood 
damage acreages or values, so it should be considered conservative. Some of the merchantable pine will 
likely be salvaged, which could reduce the damage estimate somewhat. However, the values used were 
based upon landowners intending to grow these stands for at least 30 years, with the growing objective 
of solid wood products (sawtimber, plywood, and poles). So even if salvage occurs, part of the “loss” is 
in the future growth of these higher value products. 

 

RECOMMENDATIONS 
With the wide range of damage inflicted by this ice storm, there will likely be three distinct categories by 
which landowners make their evaluations: 
 

1) Light damage or losses that may not warrant a salvage operation. This could include 
merchantable stands (trees are large enough to sell), which simply don’t have enough timber 
damage to warrant a commercial harvest, or pre-merchantable stands where there is a good 
chance they will recover over time. 

 
2) Stands with significant damage, mandating a salvage operation to recoup whatever value can be 

obtained from the stand. This might include a complete harvest for widespread damage, or a 
partial harvest of damaged timber to provide a commercial harvest. 
 

3) Situations falling between the two scenarios above, in which a good bit of the timber is damaged 
but there might be enough timber to leave growing. In these cases, landowners are encouraged 
to use the services of a professional forester to help make the best decision for the situation. 
Immediately following a storm, it is difficult for landowners to accurately gauge how well a stand 
may recover, or to measure the amount of timber that could be allowed to remain for future 
growth and income. 

 
For landowners facing a complete harvest to salvage their damaged timber, please consider reforesting 
the area. The Farm Service Agency has a cost share program that can assist with site preparation and 
planting costs called the Emergency Forest Restoration Program (EFRP).  Apply at your local office. 
 
 

Special thanks to other GFC foresters who helped develop this information: 
Jeff Kastle, Chris Thompson, Chris Howell, Chris Barnes, Jeremy Hughes and Charles Bailey 
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URBAN TREE ASSESSMENTS 
Georgia Forestry Commission certified arborist/foresters surveyed damage and storm-generated tree 
debris left to be removed from urban and rural communities. Survey results showed counties that 
experienced the most damage to their rural stands also suffered the most damage to their urban trees. 
The highest amount of damage, as one might expect, was found in Burke County.   
 
Neighborhoods with large pine trees experienced the most loss, with the bulk of damage to branches 
and tree tops which were broken by the weight of ice. Additionally, "leaf on" trees, such as magnolia and 
cherry laurel, and old water oaks with structural issues, made up a large component of community forest 
tree failure. Crews observed very few trees that were completely destroyed or uprooted by the storm. 
 
Much debris remains to be cut and stacked by homeowners and tree care companies before its removal 
from community rights-of-way can begin. Many trees that have lost more than 50% of their limbs, and 
trees that have been uprooted or split so that heartwood of the main trunk is evident, will need to be 
removed. Otherwise, impacted trees will require pruning, with particular attention being paid to higher 
risk trees with “hangers” (limbs broken, but not yet detached) and split limbs (see photo below). This will 
likely increase beyond initial assessments the total biomass that will eventually be collected. 
 

Although the tree at left suffered minor ice damage, notice the 
branches that are broken and still hanging in the tree.  These 
could impact the structure, the vehicle or humans.  These 
“hangers” should be removed. 
 
The pine tree at right 
lost half of the living 
portion of its crown 
and pruning is 
needed to remove 
branch stubs. 

 
 
 
 
 
 

 
 
 
 
 
 

 
Special thanks to GFC foresters who helped with field work: Gary White, Joe Burgess, Joan Scales,  

Mark McClellan, Jeremy Hughes, Keith Murphy, Chris Howell and also Mark Millirons. 
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These resources can help forest landowners learn more about options and considerations for situations 
in which trees have been damaged by winter weather: 
 
 
TIMBERLAND WIND / ICE DAMAGE: 
How to Evaluate and Manage Storm-Damaged Forest Areas: 
http://www.fs.fed.us/r8/foresthealth/pubs/storm_damage/contents.html 
 
Evaluating wind / ice damage stands: 
http://www.forestry.uga.edu/outreach/pubs/pdf/forestry/assessing_tornado_damaged_forest_stands    
5-30-08_1.pdf 
 
Wind Wood Utilization (this has numerous documents and links that are beneficial): 
http://www.windwoodutilization.org/salvage.asp 
 
 
URBAN AND HAZARD TREE SAFETY: 
http://www.gatrees.org/community-forests/management/trees-storm-safety/ 
 
Excellent site for Storm Damage…with an Urban Forestry angle: 
http://hort.ifas.ufl.edu/treesandhurricanes/ 
 
 
TAXES: 
National Timber Tax website (Master Index has good list of subject areas): 
http://www.timbertax.org/ 
 
TIMBER SALES: 
General information: 
http://www.gatrees.org/forest-management/private-forest-management/timber-selling/ 
 
 
Landowners are encouraged to utilize professional foresters and arborists to help with decisions 
about timber management or potentially hazardous trees around homes and urban environments. 
Seeking independent advice is a sound way to reduce hasty judgments and insure all available 
options are considered. 

 



  

  

 
 
 

McDuffie County 
Georgia 

   

 

 2012 2007  % change 

Number of Farms 208 213 
 

- 2 

Land in Farms 37,989 acres 36,109 acres 
 

+ 5 

Average Size of Farm 183 acres 170 acres 
 

+ 8 

    

Market Value of Products Sold $27,785,000 $24,926,000 
 

+ 11 

Crop Sales (D)  

Livestock Sales (D)  

Average Per Farm $133,584 $117,022 
 

+ 14 

    

Government Payments $251,000 $90,000 
 

+ 179 

Average Per Farm Receiving Payments $8,382 $2,423 
 

+ 246 

    

  

       

 Farms by Size, 2012
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McDuffie County  –  Georgia 

 
Ranked items among the 159 state counties and 3,079 U.S. counties, 2012 

Item Quantity State Rank Universe 
1
 U.S. Rank Universe 

1

MARKET VALUE OF AGRICULTURAL PRODUCTS SOLD ($1,000) 
 
Total value of agricultural products sold 
  Value of  crops including nursery and greenhouse 
  Value of livestock, poultry, and their products 
 
VALUE OF SALES BY COMMODITY GROUP ($1,000) 
 
Grains, oilseeds, dry beans, and dry peas 
Tobacco 
Cotton and cottonseed 
Vegetables, melons, potatoes, and sweet potatoes 
Fruits, tree nuts, and berries 
Nursery, greenhouse, floriculture, and sod 
Cut Christmas trees and short rotation woody crops 
Other crops and hay 
Poultry and eggs 
Cattle and calves 
Milk from cows 
Hogs and pigs 
Sheep, goats, wool, mohair, and milk 
Horses, ponies, mules, burros, and donkeys 
Aquaculture 
Other animals and other animal products 
 
TOP CROP ITEMS (acres) 
 
Forage-land used for all hay and haylage, grass silage, and greenchop 
Corn for silage 
Nursery stock crops 
Short-rotation woody crops 
Wheat for grain, all 
 
TOP LIVESTOCK INVENTORY ITEMS (number) 
 
Cattle and calves 
Pullets for laying flock replacement 
Layers 
Horses and ponies 
Goats, all 

 
 

27,785 
(D) 
(D) 

 
 
 

59 
- 
- 

28 
32 

(D) 
(D) 

306 
106 

2,025 
(D) 

4 
26 
37 

(D) 
(D) 

 
 
 

4,318 
(D) 
(D) 
(D) 
(D) 

 
 
 

6,384 
1,036 

804 
690 
368 

 
 

89 
50 

100 
 
 
 

127 
- 
- 

122 
132 

2 
51 

110 
111 

65 
19 
71 
61 
50 
44 

(D) 
 
 
 

46 
18 
6 

(D) 
(D) 

 
 
 

61 
48 
79 
19 
69 

 
 

159 
159 
159 

 
 
 

151 
29 
84 

152 
156 
144 

65 
157 
153 
158 

67 
124 
154 
143 

57 
135 

 
 
 

159 
73 

113 
48 

120 
 
 
 

158 
116 
156 
159 
155 

 
 

2,192 
(D) 
(D) 

 
 
 

2,705 
- 
- 

2,363 
1,960 

(D) 
(D) 

2,629 
1,379 
2,321 

(D) 
2,432 
2,306 
2,438 

(D) 
(D) 

 
 
 

2,302 
(D) 
(D) 
(D) 
(D) 

 
 
 

2,266 
546 

2,027 
1,680 
1,587 

 
 

3,077 
3,072 
3,076 

 
 
 

2,926 
436 
635 

2,802 
2,724 
2,678 
1,530 
3,049 
3,013 
3,056 
2,038 
2,827 
2,988 
3,011 
1,366 
2,924 

 
 
 

3,057 
2,237 
2,077 

793 
2,537 

 
 
 

3,063 
2,637 
3,040 
3,072 
2,996 

 

Other County Highlights, 2012 
  

Economic Characteristics Quantity

Farms by value of sales: 
  Less than $1,000 
  $1,000 to $2,499 
  $2,500 to $4,999 
  $5,000 to $9,999 
  $10,000 to $19,999 
  $20,000 to $24,999 
  $25,000 to $39,999 
  $40,000 to $49,999 
  $50,000 to $99,999 
  $100,000 to $249,999 
  $250,000 to $499,999 
  $500,000 or more 
 
Total farm production expenses ($1,000) 
  Average per farm ($) 
 
Net cash farm income of operation ($1,000) 
  Average per farm ($) 

 
83 
29 
21 
21 
21 
4 

11 
- 
9 
5 
- 
4 
 

23,016 
110,655 

 
5,716 

27,479 

 
Operator Characteristics Quantity

Principal operators by primary occupation: 
  Farming 
  Other 
 
Principal operators by sex: 
  Male 
  Female 
 
Average age of principal operator (years) 
 
All operators by race 2: 
  American Indian or Alaska Native 
  Asian 
  Black or African American 
  Native Hawaiian or Other Pacific Islander 
  White 
  More than one race 
 
All operators of Spanish, Hispanic, or Latino Origin 2 

 
73 

135 
 
 

179 
29 

 
59.1 

 
 

- 
- 
9 
- 

302 
3 
 

2 

 
 See “Census of Agriculture, Volume 1, Geographic Area Series” for complete footnotes, explanations, definitions, and methodology. 
 - Represents zero.  (D) Withheld to avoid disclosing data for individual operations. 
 1 Universe is number of counties in state or U.S. with item.  2 Data were collected for a maximum of three operators per farm.  
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