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FLOOD INSURANCE STUDY 

KANAWHA COUNTY, WEST VIRGINIA AND INCORPORATED AREAS 

1.0  INTRODUCTION 

 
1.1 Purpose of Study 

 
This countywide Flood Insurance Study (FIS) investigates the existence and 
severity of flood hazards in the geographic area of Kanawha County, including: 
the Towns of Belle, Cedar Grove, Chesapeake, Clendenin, East Bank, Glasgow, 
Handley, Marmet, and Pratt; the Cities of Charleston, Dunbar, Nitro, South 
Charleston and St. Albans; and the unincorporated areas of Kanawha County 
(hereinafter referred to collectively as Kanawha County), and aids in the 
administration of the National Flood Insurance Act of 1968 and the Flood 
Disaster Protection Act of 1973. This study has developed flood-risk data for 
various areas of the community that will be used to establish actuarial flood 
insurance rates and to assist the community in its efforts to promote sound 
floodplain management. Minimum floodplain management requirements for 
participation in the National Flood Insurance Program (NFIP) are set forth in the 
Code of Federal Regulations at 44 CFR, 60.3. 
 
Please note that the City of Montgomery and the Town of Smithers are 
geographically located in Kanawha and Fayette Counties and that the City of 
Nitro is geographically located in Kanawha and Putnam Counties. Flood hazard 
information for the City of Montgomery and the Town of Smithers is not included 
in the countywide study. All of the flood hazard information for the City of Nitro 
is included as part of this countywide study. 
 
In some states or communities, floodplain management criteria or regulations may 
exist that are more restrictive or comprehensive than the minimum Federal 
requirements. In such cases, the more restrictive criteria take precedence and the 
state (or other jurisdictional agency) will be able to explain them. 

 
1.2 Authority and Acknowledgements 
 

The sources of authority for this Flood Insurance Study are the National Flood 
Insurance Act of 1968 and the Flood Disaster Protection Act of 1973. 
 
This FIS was prepared to include the unincorporated areas of, and incorporated 
communities within Kanawha County in a countywide format FIS. Information on 
the authority and acknowledgments for previous FIS issued for each jurisdiction 
in Kanawha County is as follows:  
  
Belle, Town of: the hydrologic and hydraulic analyses for the FIS 

report dated October 15, 1981, were prepared by the 
Huntington District of the U. S. Army Corps of 
Engineers (USACE) for Federal Emergency 
Management Agency (FEMA), under Inter-Agency 
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Agreement No.  IAA-H-10-77, Project Order No. 28. 
This work was completed in July 1980. 

  
Cedar Grove, Town of: the hydrologic and hydraulic analyses for the FIS 

report dated December 1, 1981, were prepared by 
the USACE for FEMA, under Inter-Agency 
Agreement No. IAA-H-10-77, Project Order No. 28, 
Amendment No.3. This work was completed in July 
1980. 

  
Charleston, City of: the hydrologic and hydraulic analyses for the FIS 

report dated April 3, 1985, were performed by the 
USACE for FEMA during the course of the FIS for 
the unincorporated areas of Kanawha County, under 
Inter-Agency Agreement No. IAA-H-9-79, Project 
Order No. 42. The Kanawha County study was 
completed in June 1983. The original hydrologic and 
hydraulic analyses for this study were also prepared 
by the Huntington District of USACE for FEMA, 
under Inter-Agency Agreement No. H-10-77, Project 
Order No. 40. This original work was completed in 
May 1980. 

  
Chesapeake, Town of: the hydrologic and hydraulic analyses for the FIS 

report dated December 1, 1981, were prepared by 
the Huntington District of the USACE for FEMA, 
under Inter-Agency Agreement No. IAA-H-10-77, 
Project Order No. 28. This work was completed in 
July 1980. 

  
Clendenin, Town of: the hydrologic and hydraulic analyses for the FIS 

report dated January 16, 1984, were prepared by the 
USACE for FEMA, under Inter-Agency Agreement 
No. IAA-H-9-79, Project Order No. 42. This work 
was completed in February 1983.  

  
Dunbar City of: the hydrologic and hydraulic analyses for the FIS 

report dated April 3, 1985, were prepared by the 
USACE for FEMA during the course of the FIS for 
the unincorporated areas of Kanawha County, under 
Inter-Agency Agreement No. IAA-H-9-79, Project 
Order No. 42. The Kanawha County study was 
completed in June 1983. The original hydrologic and 
hydraulic analyses for this study were also prepared 
by the Huntington District of the USACE for 
FEMA, under Inter-Agency Agreement No. IAA-H-
7-76, Project Order No. 15. This original work was 
completed in June 1980.  
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East Bank, Town of: the hydrologic and hydraulic analyses for the FIS 
report dated December 1, 1981, were prepared by 
the Huntington District of the USACE for FEMA, 
under Inter-Agency Agreement No. IAA-H-10-77, 
Project Order No. 28. This work was completed in 
July 1980. 

  
Glasgow, Town of: the hydrologic and hydraulic analyses for the FIS 

report dated December 15, 1981, were prepared by 
the USACE for FEMA, under Inter-Agency 
Agreement No. IAA-H-10-77, Project Order No. 28, 
Amendment No. 3. This work was completed in July 
1980. 

  
Handley, Town of: the hydrologic and hydraulic analyses for the FIS 

report dated January 5, 1984, were prepared by the 
USACE for FEMA, under Inter-Agency Agreement 
No. IAA-H-9-79, Project Order No. 42. This work 
was completed in November 1982. 

  
Marmet, Town of: the hydrologic and hydraulic analyses for the FIS 

Report dated April 3, 1985, were prepared by the 
Huntington District of the USACE for FEMA, under 
an Inter-Agency Agreement. This work was 
completed in June 1983. The original work was also 
performed by the Huntington District of the USACE 
for FEMA under Inter-Agency Agreement No. IAA-
H-10-77, Project Order No. 28. This original work 
was completed in July 1980. 

  
Nitro, City of: the hydrologic and hydraulic analyses for the FIS 

report dated October 15, 1981, were prepared by the 
Huntington District of the USACE for FEMA, under 
Inter-Agency Agreement No. IAA-H-10-77, Project 
Order No. 28. This work was completed in July 
1980. 

  
Pratt, Town of: the hydrologic and hydraulic analyses for the FIS 

report dated November 1, 1983, were prepared by 
the USACE for FEMA, under Inter-Agency 
Agreement No. IAA-H-9-79, Project Order No. 42. 
This work was completed in November 1982. 

  
South Charleston, City 
of: 

the hydrologic and hydraulic analyses for the FIS 
report dated April 3, 1985, were prepared by the 
USACE for the FEMA, during the course of the FIS 
for the unincorporated areas of Kanawha County, 
under Inter-Agency Agreement No. IAA-H-9-79, 
Project No. 42. The Kanawha County study was 
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completed in June 1983. The original work was 
performed by the Huntington District of the USACE 
for FEMA under   Inter-Agency   Agreement   Nos. 
IAA-H-7-76 and IAA-H-10-77, Project Order No. 
25. This original work was completed in June 1980. 

  
St. Albans, City of: the hydrologic and hydraulic analyses for the FIS 

report dated December 15, 1981, were prepared by 
the Huntington District of the USACE for the 
FEMA, under Inter-Agency Agreement No. IAA-H- 
10-77, Project Order No. 28. This work was 
completed in July 1980. 

  
Kanawha County, 
(Unincorporated Areas): 

the hydrologic and hydraulic analyses for the FIS 
report dated September 18, 1984, were prepared by 
the USACE for FEMA, under Inter-Agency 
Agreement No. IAA-H-9-79, Project Order No. 42. 
This work was completed in June 1983. The 
hydrologic and hydraulic analyses for the revision 
effective November 6, 1991 for the Big Coal River, 
were performed by Dodson-Lindblom Associates, 
Inc. for FEMA during the preparation of the Flood 
Insurance Study for Boone County and Incorporated 
Areas, West Virginia. This work was completed in 
January 1989. 

 
For the February 6, 2008 countywide FIS, revised hydrologic and hydraulic 
analyses were prepared for FEMA by AMEC Earth & Environmental, Inc. under 
Contract No. FS-2001-EMP-2001-RP-2411 and this work was completed in 
November 2005.  The extents of these analyses are listed in Section 2.1 of this 
report. Additional hydrologic and hydraulic analyses for Magazine Branch were 
completed by the USACE, Huntington District. AMEC used the existing 
hydraulic analyses for Kanawha County and Areas to redelineate floodplains 
based on more detailed and up-to-date topographic information. AMEC also 
added an approximate study for Green Creek. Planimetric base map and 
topographic information was provided in digital format by the Kanawha County. 
These files were compiled at scales of 6000 and 12000. Additional information 
was derived from U.S. Census Bureau TIGER Line Data. Users of this Flood 
Insurance Rate Map (FIRM) should be aware that minor adjustments may have 
been made to specific base map features. For Magazine Branch, the topographical 
data (20ft contours) for the hydrologic computations was based on Digital 
Elevation Mapping (DEM) from the US Geological Survey (USGS). The 
projection for the DEM is the UTM (NAD27) meter coordinate system. 
 
For this FIS revision, revised engineering analysis and mapping for portions of 
Elk River were prepared for the West Virginia Division of Homeland Security 
and Emergency Management (WV DHSEM) by Wood Environment & 
Infrastructure Solutions, Inc. under Mapping Activity Statement (MAS) 
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WVDHSEM-2017-2, Purchase Order Number HSE1800000001.  This work was 
completed in September 2020. In addition, an advisory study completed in 2016 
produced updated approximate floodplain boundaries which were incorporated by 
this revision for certain streams. Base map information shown on the FIRM was 
derived from U.S. Department of Agriculture's National Agriculture Imagery 
Program orthoimagery (dated 2016 and downloaded from West Virginia 
Geographic Information System (GIS) Technical Center) and National Flood 
Hazard Layer database (downloaded from FEMA Map Service Center). The 
projection used in the preparation of this map is Universal Transverse Mercator 
(UTM) zone 17, North American Datum of 1983 (NAD 83), GRS80 spheroid. 

 
1.3 Coordination 
 

An initial Consultation Coordination Officer's (CCO) meeting is held with 
representatives from FEMA, the community, and the study contractor to explain 
the nature and purpose of a FIS, and to identify the streams to be studied by 
detailed methods. A final CCO meeting is held with representatives from FEMA, 
the community, and the study contractor to review the results of the study. 
 
The dates of the initial and final CCO meetings held for Kanawha County and the 
incorporated communities within its boundaries prior to the countywide FIS are 
shown in the Table 1, "Community CCO Meetings for Precountywide FISs." 
 

  Table 1 – Community CCO Meetings for Precountywide FISs 
 

Community Name Initial CCO Date Final CCO Date 
Town of Belle September 21, 1976 May 12, 1981 
Town of Cedar Grove October 26, 1976 July 21, 1981 
City of Charleston November 5, 1975 October 8, 1981 
Town of Chesapeake September 21, 1977 July 21, 1981 
Town of Clendenin January 12, 1979 August 11, 1983 
City of Dunbar November 5, 1975 July 20, 1981 
Town of East Bank October 28, 1976 July 22, 1981 
Town of Glasgow October 28, 1976 July 7, 1981 
Town of Handley January 12, 1979 August 11, 1983 
Town of Marmet October 27, 1976 May 19, 1981 
City of Nitro September 21, 1976 May 13, 1981 
Town of Pratt January 12, 1979 June 8, 1983 
City of South Charleston August 9, 1976 July 20, 1981 
City of St. Albans October 27, 1976 July 22, 1981 
Kanawha County 
(Unincorporated Areas) 

January 12, 1979 April19, 1984 

 
For the February 6, 2008 countywide study, the initial CCO meeting was held on 
June 29, 2004. In attendance were representatives from FEMA, the State of West 
Virginia, Incorporated Communities, the National Service Provider and AMEC 
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Earth and Environmental, Inc. A final CCO meeting was held on November 9, 
2006 and was attended by representatives of FEMA, U.S. Army Corps of 
Engineers, the State of West Virginia, Incorporated Communities, the National 
Service Provider and AMEC Earth and Environmental, Inc. All problems raised at 
that meeting have been addressed in this study. 
 
For this FIS revision, a Flood Risk Review (FRR) meeting to discuss draft results 
of the Elk River restudy was held on May 30, 2019 and was attended by 
representatives of Kanawha County, Clendenin, FEMA, WV DHSEM, and the 
study contractor.  Following issuance of preliminary FIRMs and FIS Report, a 
final CCO meeting was held on [DATE TBD] and attended by [TBD]. 
 
No Letter of Map Revision (LOMRs) were recorded for this study.   
 

2.0 AREA STUDIED 
 

2.1 Scope of Study 
 

This FIS covers the geographic area of Kanawha County, West Virginia. 
 
Table 2 – Flooding Sources Studied by Detailed Methods by Precountywide FISs 
 
Stream Name Study Limits 

Big Coal River 
from a point approximately 1.4 miles downstream of 
the confluence of Dry Branch to approximately 1,850 
feet upstream of the confluence with Dry Branch; 

Big Sandy Creek 
from the downstream county boundary to a point 
approximately 0.14 mile upstream of the confluence of 
Thorofare Run; 

Blue Creek 
from its confluence with the Elk River to a point 
approximately 2.7 miles upstream; 

Cabin Creek 
from its confluence with the Kanawha River to County 
Road 76; 

Campbells Creek 
from its confluence with the Kanawha River to a point 
approximately 2.6 miles upstream of County Road 73; 

Coal River 
from its confluence with the Kanawha River to a point 
approximately 1.1 miles upstream of State Route 214; 

Coopers Creek 
from its confluence with the Elk River to a point 
approximately 0.85 mile upstream of County Road 28; 

Davis Creek 
from Interstate 64 to a point approximately 10.4 miles 
upstream; 

East Bank Tributary 
from its confluence with the Kanawha River to a point 
approximately 500 feet upstream; 

Edens Fork 
from its confluence with Twomile Creek to a point 
approximately 0.27 mile upstream of County Road 27; 
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Elk River 
from the confluence of Twomile Creek to the upstream 
county boundary; 

Elk Twomile Creek 
from its confluence with the Elk River to a point just 
upstream of County Road 46/2; 

Fields Creek 
from its confluence with the Kanawha River to a point 
approximately 0.6 mile upstream of County Road 13; 

Huggard Branch 
from its confluence with Legg Fork to a point 
approximately 1.6 miles upstream; 

Hughes Creek 
from its confluence with the Kanawha River to a point 
approximately 1.6 miles upstream; 

Hurricane Fork 
from its confluence with Kellys Creek to a point 
approximately 1.4 miles upstream; 

Kanawha River for its entire length within the county; 

Kellys Creek 
from the downstream county boundary to the 
confluence of Hurricane Fork; 

Legg Fork 
from its confluence with Tupper Creek to the 
confluence of Huggard Branch; 

Lens Creek 
from its confluence with the Kanawha River to a point 
approximately 6 miles upstream; 

Little Sandy Creek 
from its confluence with the Elk River to a point 
approximately 1.1 miles upstream of County Road 
43/14; 

Little Smith Creek 
from its confluence with Smith Creek to a point 
approximately 2.8 miles upstream; 

Paint Creek 
from its confluence with the Kanawha River to State 
Route 77; 

Pocatalico River for its entire length within the county; 

Rocky Fork 
from its confluence with the Pocatalico River to Dam 
Road; 

Smith Creek 
from its confluence with the Coal River to a point 
approximately 0.2 mile upstream of County Road 21; 

Thorofare Run 
from its confluence with Big Sandy Creek to a point 
approximately 2.4 miles upstream; 

Tupper Creek 
from its confluence with the Pocatalico River to a 
point approximately 0.16 mile upstream of U.S. Route 
21; 

Tyler Creek 
from its confluence with Kanawha River to a point 
approximately 0.4 mile upstream of State Route 62; 

Twomile Creek 
from the downstream county boundary to a point 
approximately 0.4 mile upstream of County Road 27; 

Upper Creek 
from the downstream county boundary to a point 
approximately 200 feet upstream; 

Witcher Creek 
from its confluence with the Kanawha River to a point 
approximately 0.4 mile upstream of an access road. 
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As part of the precountywide FIS reports for Kanawha County and Incorporated 
Areas, a large number of flooding sources were previously studied by detailed 
methods. The extents of these studies are listed in Table 2 above. 
 
For the February 6, 2008 countywide revision, the 1-percent and 0.2-percent 
annual chance floodplains have been redelineated for all streams previously 
studied in detail based on more detailed and up-to-date topographic information. 
Approximate flood zones were mapped for all stream extents with drainage areas 
greater than 0.75 square mile. These approximate analyses were used to study 
those areas having a low development potential or minimal flood hazards. The 
scope and methods of study were proposed to, and agreed upon by, FEMA and 
Kanawha County. Reaches listed in Table 3 below were studied by detailed 
methods. The areas studied by detailed methods were selected with priority given 
to all known flood hazard areas and areas of projected development and proposed 
construction.  

 
Table 3 – Flooding Sources Studied by Detailed Methods by the February 6, 2008 

Countywide Revision 
 

Stream Name Study Limits 
Reach Length 

(miles) 

Alum Creek 
From its confluence with Coal River to a 
point 3.5 miles upstream 

3.5 

Brier Creek 
From its confluence with Big Coal River to 
a point 3.6 miles upstream 

3.6 

Dutch Hollow 
From its confluence with Finney Branch to 
a point 1.5 miles upstream 

1.5 

Finney Branch 
From its confluence with Kanawha River to 
a point 1.5 miles upstream 

1.5 

Georges Creek 
From its confluence with Kanawha River to 
a point 1.5 miles upstream 

1.5 

Indian Creek 
From its confluence with Elk River to a 
point 3.5 miles upstream 

3.5 

Magazine 
Branch 

From its confluence with Elk River to a 
point 50 feet upstream of Pacific Street 

1.65 

Middle Creek 
From its confluence with Davis Creek to a 
point 1.0 mile upstream 

1.0 

Mill Creek 
From its confluence with Elk River to a 
point 5.0 miles upstream 

5.0 

Two and Three 
Quarter Mile 
Creek 

From its confluence with Kanawha River to 
a point 2.0 miles upstream 

2.0 

 
The February 6, 2008 revision also incorporated a LOMR issued on December 7, 
1993 for Kanawha River in the Unincorporated Areas of Kanawha County.  
 



9 
 

For this FIS revision, an approximately 29-mile reach of Elk River, from 2.9 
miles upstream of its confluence with Kanawha River to 0.6 miles downstream of 
the county boundary, was restudied by detailed methods in response to the June 
2016 flood event. In addition, an advisory study completed in 2016 produced 
updated approximate floodplain boundaries down to two square miles drainage 
area for selected streams in Kanawha County. This revision incorporated the 
updated approximate floodplains for Big Sandy Creek, Blue Creek, Bufflick Run, 
Falling Rock Creek, Gabes Creek, Indian Creek, Jordan Creek, King Shoals Run, 
Leatherwood Creek, Left Fork Leatherwood Creek, Left Hand Creek, Little Blue 
Creek, Mile Fork, Morris Creek, Pinch Creek, Queen Shoals Creek, Upper King 
Shoals Run, and Wills Creek. No LOMR was recorded for this study.   

 
2.2 Community Description 

 
Kanawha County is located in the west-central portion of West Virginia. It is 
bordered by Raleigh County to the south, Fayette County to the southeast, Clay 
County to the east, Roane and Jackson Counties to the north, Putnam County to 
the west, and Boone and Lincoln Counties to the southwest. The total land area 
contained within Kanawha County is 907 square miles, making it the fourth 
largest county in the state. 
 
The population of the county was 200,073 in 2000 and 193,063 in 2010 according 
to the US census and was estimated to be 187,827 by the 2013-2017 American 
Community Survey 5-Year Data. 
 
Kanawha County was formed from parts of Greenbriar and Montgomery Counties 
in 1788. It was named after the Great Kanawha River, which received its name 
from the Indian tribe that once inhabited the territory. The county seat and State 
capitol is the City of Charleston. 
 
The county grew from its beginning as an agricultural community into the leading 
manufacturing and trade center of the state. Development of the chemical industry 
occurred during World War I when a, shortage in supply of important chemicals 
made their production at home expedient. The Kanawha River valley had all the 
basic ingredients for these chemicals in its indigenous fossil fuels, especially coal 
and natural gas. The valley also had the advantage of being near the geographical 
center of the eastern third of the nation where two-thirds of the nation's people 
reside, plus excellent water and rail transportation facilities.  In recent years, 
growth in health services, government and the state banking industry has outpaced 
that of other sectors. Today, Kanawha enjoys a diverse economy. An abundant 
and well-educated workforce is employed in thriving chemical, automotive, 
telecommunications, healthcare, and professional services sectors. Retail trade 
and tourism are also thriving economic sectors. 
 
The Kanawha River divides the county as it flows northwest. The Kanawha River 
is one of the principal rivers in West Virginia. Its length of 97 miles extends from 
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the junction of the New River and Gauley River just above Kanawha Falls, West 
Virginia, northwest to Point Pleasant, West Virginia, and the Ohio River. The 
drainage area of the Kanawha River encompasses 12,242 square miles. The 
terrain of the county is characterized by level river bottom land surrounded by 
mountains. 
 
According to the Weather Observation Station in the City of Charleston, located 
in Kanawha County, the average annual precipitation is 44.0 inches with an 
average annual snowfall of 34.0 inches. The mean annual temperature is 
approximately 55 degrees Fahrenheit (°F). The lowest mean temperature of 33.4 
°F is recorded in January, and the highest mean temperature of 73.9 °F in July 
(NOAA data compiled from 1971-2000).  

   
2.3 Principal Flood Problems 

 
Portions of Kanawha County along the Kanawha River and its tributaries are 
subject to frequent flooding. The principal result is the flooding of basements, 
garages, lawns, and gardens, and a deposit of mud, filth, and refuse. Street and 
highway travel is disrupted, which causes the temporary loss of police, fire, and 
medical protection. 
 
In July 1998, severe storms caused flooding in western West Virginia resulting in 
major damage to private property. In February 2000, severe winter storms caused 
flooding in parts of western West Virginia which also caused major damage to 
private property. In June 2001, severe storms caused flooding and landslides in 
parts of southern West Virginia. Southwestern West Virginia was again hit with 
thunderstorms and subsequent flash flooding in June 2004. The July 1998, 
February 2000, June 2001 and June 2004 events all resulted in Presidential 
Disaster declarations for Kanawha County. 
 
The flood of record on the Kanawha River and the Elk River occurred in 
September 1861. The U.S. Weather Bureau gage at river mile 58.5 on the 
Kanawha River reached an elevation of 605.5 feet, 5.3 feet higher than the 
second-highest flood of record at Charleston, which occurred in September 1878 
(USACE 1958). The 1861 flood was approximately 1.5 feet lower than the 100- 
year flood under natural conditions and 9.5 feet higher than the 100-year flood 
under current modified conditions.  
 
The floods of June 23 and 24, 2016, devastated many communities across West 
Virginia, including Kanawha County. Repeated rounds of torrential thunderstorms 
dumped more than 9 inches of rain in the hardest hit areas of West Virginia, 
causing the third deadliest flood event in state history with millions of dollars in 
damage to infrastructure and economic resources.  While this flood event seemed 
to West Virginia residents to be an extremely unusual event, research by the 
USGS and the FEMA suggests otherwise.  It is critical to understand the June 
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2016 event so that West Virginia communities can take action to be safer in the 
future.  This revision was initiated as a result.  

    
2.4 Flood Protection Measures 

 
There are three existing USACE reservoirs in the Kanawha River basin being 
operated for flood control as well as other purposes. One reservoir is operated on 
the Gauley River (Summersville), another on the New River (Bluestone), and the 
third on the Elk River (Sutton). The combined functions of these reservoirs reduce 
flood heights considerably in the study area.  The information presented 
concerning future flood levels reflects the reduction of flood heights attributable 
to existing reservoirs. 
 
The Soil Conservation Service (SCS) has planned several flood retention projects 
in Kanawha County, of which six are planned for the Elk Twomile Creek basin. 
The two completed projects control approximately seven percent of the Elk 
Twomile Creek watershed. These projects will not have a significant effect on 
overall flood reductions in the basin.  
 
Other SCS projects in Kanawha County consist of one completed and one planned 
flood reduction project in the Pocatalico River basin above Sissonville. Although 
the projects are somewhat larger than those in the Elk Twomile Creek basin, they 
too will have only insignificant effects on flood reduction. 
 
A project by the SCS was completed on Blakes Creek in the early 1970's and 
controls approximately 6 square miles of drainage area. It provides flood flow 
reduction from its site downstream of its confluence with Armour Creek. Neither 
stream was studied in conjunction with this report. 
 
The National Weather Service maintains a forecast center near Yeager Airport to 
furnish river forecasts for key points in the Kanawha River basin. The forecast 
information is made available to all interested parties by the fastest means 
possible. 
 
London Lock and Dam No.3, located across the Kanawha River from Handley, is 
used for hydroelectric power generation. It does not have any effect on flood 
flows from the Kanawha River. 
 
There is one existing USACE reservoir on the Elk River being operated for flood 
control, as well as for pollution abatement, recreation, and fish and wildlife 
conservation. This dam, which forms Sutton Lake, is located 77 miles upstream of 
Clendenin and has a drainage area of 537 square miles. Completed in June 1960, 
the reservoir reduces the 100-year flood by 3 feet at Clendenin (USACE 1981). 
 
There are no local flood control structures or zoning ordinances related to 
flooding in Clendenin. 
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A flood control reservoir has been constructed on Blakes Creek. It controls 1,560 
acres of the 2.4 square miles of the watershed. The reservoir provides 541.6 acre- 
feet of flood storage, 80.6 acre-feet of recreational water storage, and 127.8 acre- 
feet of sediment storage. 

 
3.0 ENGINEERING METHODS 
 

For the flooding sources studied in detail in the county, standard hydrologic and 
hydraulic study methods were used to determine the flood hazard data required for this 
FIS. Flood events of a magnitude which are expected to be equaled or exceeded once on 
the average during any 10-, 50-, 100-, or 500-year period (recurrence interval) have been 
selected as having special significance for floodplain management and or flood insurance 
rates. These events, commonly termed the 10-, 50-, 100-, and 500-year floods, have a  
10-, 2-, 1-, and 0.2-percent chance, respectively, of being equaled or exceeded during a 
year. Although the recurrence interval represents the long-term average period between 
floods of a specific magnitude, rare floods could occur at short intervals or even within 
the same year. The risk of experiencing a rare flood increases when periods greater than 1 
year are considered. For example, the risk of having a flood which equals or exceeds the 
100-year flood (1 percent chance of annual exceedence) in any 50-year period is 
approximately 40 percent (4 in 10), and, for any 90-year period, the risk increases to 
approximately 60 percent (6 in 10). The analyses reported herein reflect flooding 
potentials based on conditions existing in the county at the time of completion of this FIS. 
Maps and flood elevations will be amended periodically to reflect future changes. 

3.1 Hydrologic Analyses 
 

Hydrologic analyses were carried out to establish the peak discharge-frequency 
relationships for each flooding source studied in detail affecting the county. 

   
Precountywide Analysis 
 
Each community within Kanawha County had a previously printed FIS report. 
The hydrologic analyses described in those reports have been compiled and are 
summarized below. 
 
Hydrologic analyses were carried out to establish the peak discharge-frequency 
relationships for each flooding source studied in detail affecting the county. 
Natural discharge-frequency curves used in this study were previously developed 
on a regional basis in accordance with the method outlined by Leo R. Beard and 
with Water Resources Council Bulletin 17 (Beard 1962; WRC 1976). Fifty gaging 
stations in the Kanawha River basin were used in the regional analysis. Periods of 
record range from 8 to 86 years and represent drainage areas of 32 to 10,419 
square miles. An "N" value of 45 years was adopted as being representative and 
was used in computing the estimated frequency for each evaluation center 
(USACE&SCS 1971). 
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The hydrologic analysis for Upper Creek was obtained from the Flood Insurance 
Study for the Town of Handley (FEMA 1983). 
 
The 1 percent annual discharges for the Big Coal River were determined by the 
USACE using data relating the drainage area to peak discharges. These data were 
developed by the USACE from flood flow-frequency data obtained at stream 
gaging stations on this stream and neighboring streams. This information was 
taken from the FIS for Boone County and Incorporated Areas (FEMA 1991). 
 
Discharges for Elk Twomile Creek and Twomile Creek were obtained from the 
Flood Insurance Study for the unincorporated areas of Kanawha County (FEMA 
unpublished). 
 
Peak discharges for Tyler Creek were obtained from the Flood Insurance Study 
for Kanawha County (FEMA unpublished). 
 
Discharges for Davis Creek were obtained from the Flood Insurance Study for 
Kanawha County (FEMA unpublished). 
 
For Wilmouth Hollow, a regional relationship was established between the 
drainage area and the depth of water based on elevation- frequency estimates for 
streams having similar characteristics at gaged locations. 
 
A summary of the drainage area-peak discharge relationships for the streams 
studied by detailed methods is shown in Table 4, "Summary of Discharges.". 
 
Countywide Analysis 
 
For the February 6, 2008 countywide revision, all flooding sources designated for 
restudy are located in the Kanawha River Basin. Alum Creek and Brier Creek are 
part of the Coal River subbasin, which is located in the southwestern portion of 
the County. Indian Creek Magazine branch, and Mill Creek fall in the Elk River 
subbasin while Middle Fork lies in the Davis Creek subbasin. Finney Branch, 
Dutch Hollow, Georges Creek and Two and Three Quarter Mile Creek drain 
directly into the Kanawha River. 
 
The regression equations outlined in the USGS report titled Estimating Magnitude 
and Frequency of Peak Discharges in Rural, Unregulated. Streams in West 
Virginia, (U.S. Department of the Interior, 2000) were used to determine flood 
discharges for all streams listed above. All of the watersheds can be considered 
rural and unregulated 
 
The discharge for Magazine Branch was calculated using the XP-SWMM Model, 
and was check by comparison against gaging station data, a regional relation 
between base flood discharges and drainage published in the November 6, 1991 
Flood Insurance Study (FIS) report for Kanawha County, West Virginia, and a 
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regional regression equation published in USGS Water Resources Investigations 
Report (WRIR) 00-4080. 
 
Elk River Revision (TBD) 
 
For this revision, flows along Elk River were calculated at hydrologically 
significant locations. Discharges were computed following the USGS Scientific 
Investigation Report (SIR) 2010-5033 (USGS 2010) regression equations and 
weighted according to the methods presented in the report and based on records 
from the USGS gage at Queen Shoals (site 03197000), with the following 
deviation on “known” discharges. Bulletin 17C’s Expected Moments Algorithm 
analysis (England et al. 2018) was performed on post-regulation (1961-2016) 
gage records and these resultant “known” discharges were used in gage weighting 
all recurrence intervals other than the 0.2-percent annual chance event. The 0.2-
percent annual chance event was excluded from this post-regulation 17C analysis 
to account for the effects of Sutton Dam, commissioned in 1961 and 
approximately 70 miles upstream of the study area. It was concluded that the dam 
has not experienced 0.2-percent annual chance event, and its performance is thus 
unpredictable at flows of such magnitude. Therefore, gage-weighting for the 0.2-
percent annual chance flow was performed using "known" discharges computed 
from the entire (i.e. pre- and post-regulation) gage record, as provided by the 2010 
SIR. This revision incorporated results from the 2016 advisory study for Big 
Sandy Creek, Blue Creek, Bufflick Run, Falling Rock Creek, Gabes Creek, Indian 
Creek, Jordan Creek, King Shoals Run, Leatherwood Creek, Left Fork 
Leatherwood Creek, Left Hand Creek, Little Blue Creek, Mile Fork, Morris 
Creek, Pinch Creek, Queen Shoals Creek, Upper King Shoals Run, and Wills 
Creek. The hydrological analyses of the 2016 advisory study were performed 
according to the USGS SIR 2010-5033. 
 
A summary of the drainage area-peak discharge relationships for all the streams 
studied by detailed methods is shown in Table 4, "Summary of Discharges." 
 
Discharge- frequency curves for only those streams in the Pocatalico River, Coal 
River, and Elk River basins are shown in Figure 1. 
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Table 4 – Summary of Discharges 

  Peak Discharge (cubic feet per second) 

Flooding Source and 
Location 

Drainage 
Area (sq. 

miles) 

10- 
Percent- 
Annual- 
Chance 

4- 
Percent- 
Annual- 
Chance 

2- 
Percent- 
Annual- 
Chance 

1- 
Percent- 
Annual- 
Chance 

1- 
Percent- 
Plus- 
Annual- 
Chance 

0.2- 
Percent- 
Annual- 
Chance 

Armour Creek        
  Mile 0.745 6.47 862 * 1,540 1,950 * 3,399 
  Mile 1.946 2.54 338 * 605 766 * 1,334 
        
Big Coal River        
  Upstream of the 
   confluence with Fork    
   Creek 

413.5 * * * 45,000 * * 

        
Blakes Creek        
  At the confluence with 
   Armour Creek 

2.84 378 * 676 856 * 1,492 

        
Alum Creek        
  At the confluence with  
   Coal River 

5.62 740 * 1,120 1,300 * 1,740 

  Upstream of the  
   confluence with Little  
   Alum Creek 

2.48 400 * 610 700 * 950 

        
Blue Creek        
  At its confluence with  
   Elk River 

78.7 7,200 * 12,000 14,400 * 21,000 

        
Big Sandy Creek        
  At its confluence with  
   Elk River 

133.5 10,400 * 16,800 20,000 * 28,600 

        
Brier Creek        
  At confluence with 
   Big Coal River 

15.94 1,640 * 2,470 2,840 * 3,770 

  Upstream of the  
   confluence of  
   Mudlick Branch 

12.47 1,360 * 2,050 2,360 * 3,140 

        
Cabin Creek        
  At its confluence with  
   Kanawha River 

73.1 6,800 * 11,300 13,500 * 19,800 

        
Campbells Creek        
  At its confluence with  
   Kanawha River 

39.3 4,500 * 7,600 9,200 * 14,000 

        
* Data not computed        
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Table 4 – Summary of Discharges (continued) 

  Peak Discharge (cubic feet per second) 

Flooding Source and 
Location 

Drainage 
Area (sq. 

miles) 

10- 
Percent- 
Annual- 
Chance 

4- 
Percent- 
Annual- 
Chance 

2- 
Percent- 
Annual- 
Chance 

1- 
Percent- 
Annual- 
Chance 

1- 
Percent- 
Plus- 
Annual- 
Chance 

0.2- 
Percent- 
Annual- 
Chance 

Coal River        
  At its confluence with  
   Kanawha River 

899 38,500 * 56,500 66,500 * 88,000 

        
Coopers Creek        
  At its confluence with  
   Elk River 

14.4 2,400 * 4,250 5,200 * 8,200 

        
Davis Creek        
  At its confluence with  
   Kanawha River 

45.5 4,900 * 8,400 10,000 * 15,000 

        
Dutch Hollow        
  At its confluence with  
   with Finney Branch 

1.11 210 * 330 380 * 520 

  Upstream of the  
   intersection with 1-64 

0.90 180 * 280 330 * 450 

        
East Bank Tributary        
  At its confluence with  
   Kanawha River 

0.6 210 * 380 480 * 840 

        
Edens Fork        
  At its confluence with   
   Twomile Creek 

10.8 2,040 * 3,650 4,500 * 7,100 

        
Elk River         
  At its confluence with  
   Kanawha River 1 

1,536 39,500 * 58,800 75,900 * 168,000 

  Approximately 250 
   feet downstream of 
   confluence of Mill 
   Creek 

1,508.7 45,501 57,233 66,695 76,646 94,180 112,498 

  Approximately 240    
   feet downstream of  
   confluence of Blue  
   Creek 

1,416 43,381 54,657 63,773 73,409 90,203 107,681 

  Approximately 260  
   feet downstream of  
   confluence of Big  
   Sandy Creek 

1,289 40,407 51,040 59,670 68,860 84,613 100,921 

        
* Data not computed        
1 Not studied by this revision, discharge values carried over from previous FIS 
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Table 4 – Summary of Discharges (continued) 

  Peak Discharge (cubic feet per second) 

Flooding Source and 
Location 

Drainage 
Area (sq. 

miles) 

10- 
Percent- 
Annual- 
Chance 

4- 
Percent- 
Annual- 
Chance 

2- 
Percent- 
Annual- 
Chance 

1- 
Percent- 
Annual- 
Chance 

1- 
Percent- 
Plus- 
Annual- 
Chance 

0.2- 
Percent- 
Annual- 
Chance 

Elk River (cont.)        
  At the confluence  
   of Queen Shoals  
   Creek 

1,145 37,232 47,165 55,177 63,624 78,053 93,000 

        
Elk Twomile Creek        
  At its confluence with  
   Elk River 

13.1 2,300 * 4,000 5,000 * 7,800 

        
Fields Creek        
  At its confluence with  
   Kanawha River 

11.5 2,100 * 3,800 4,650 * 7,300 

        
Finney Branch        
  At its confluence with  
   Kanawha River 

3.06 460 * 710 820 * 1,100 

  Upstream of  
   confluence of Dutch  
   Hollow 

1.86 320 * 490 570 * 760 

        
Georges Creek        
  At its confluence with  
   Kanawha River 

2.56 410 * 620 720 * 970 

  Upstream of the  
   intersection with US  
   Route 60 

2.42 390 * 590 690 * 930 

        
Huggard Branch        
  At its confluence with  
   Legg Fork 

1.6 690 * 1,150 1,360 * 1,950 

        
Hughes Creek        
  At its confluence with  
   Kanawha River 

12.8 2,250 * 4,000 4,900 * 7,620 

        
Hurricane Fork        
  At its confluence with  
   Kellys Creek 

3.1 990 * 1,870 2,350 * 3,900 

        
Indian Creek        
  At its confluence with  
   Elk River 

8.08 980 * 1,480 1,710 * 2,280 

        
* Data not computed        
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Table 4 – Summary of Discharges (continued) 

  Peak Discharge (cubic feet per second) 

Flooding Source and 
Location 

Drainage 
Area (sq. 

miles) 

10- 
Percent- 
Annual- 
Chance 

4- 
Percent- 
Annual- 
Chance 

2- 
Percent- 
Annual- 
Chance 

1- 
Percent- 
Annual- 
Chance 

1- 
Percent- 
Plus- 
Annual- 
Chance 

0.2- 
Percent- 
Annual- 
Chance 

Indian Creek (cont.)        
  Upstream of the  
   confluence of  
   Flatwood Run 

4.84 660 * 1,000 1,160 * 1,560 

        
Indian Creek (Tributary to Coal River)      
  At the confluence with  
   Coal River 

0.75 280 * 470 560 * 780 

  At the confluence of  
   an unnamed tributary 

0.45 168 * 282 336 * 468 

        
Kanawha River        
  Above Pocatalico 11,435 137,300 * 175,500 215,000 * 430,000 
  Above the confluence 
   of Coal River 

10,519 113,500 * 147,200 185,000 * 365,500 

  Above Lock No. 6 10,446 111,700 * 145,000 183,000 * 360,500 
  At Patrick Street 10,419 111,000 * 144,000 182,000 * 358,000 
  Above the confluence 
   of Elk River 

8,882 95,000 * 123,000 155,000 * 305,400 

  At Marmet Locks 8,816 99,750 * 128,750 159,000 * 327,000 
  At the confluence of  
   Cabin Creek 

8,662 104,640 * 134,660 161,740 * 341,750 

  At London Locks and  
   Dam 

8,490 110,100 * 147,270 164,800 * 358,220 

        
Kellys Creek        
  At its confluence with  
   Kanawha River 

24.2 3,300 * 5,700 6,900 * 10,600 

        
Lens Creek        
  At its confluence with  
   Kanawha River 

19.6 2,900 * 5,080 6,150 * 9,500 

        
Legg Fork        
  At its confluence with  
   Tupper Creek 

9.3 2,100 * 3,300 3,800 * 5,150 

        
Little Sandy Creek        
  At its confluence with  
   Elk River 

49.8 5,200 * 8,800 10,500 * 16,000 

        
* Data not computed        
        
        
        



22 
 

Table 4 – Summary of Discharges (continued) 

  Peak Discharge (cubic feet per second) 

Flooding Source and 
Location 

Drainage 
Area (sq. 

miles) 

10- 
Percent- 
Annual- 
Chance 

4- 
Percent- 
Annual- 
Chance 

2- 
Percent- 
Annual- 
Chance 

1- 
Percent- 
Annual- 
Chance 

1- 
Percent- 
Plus- 
Annual- 
Chance 

0.2- 
Percent- 
Annual- 
Chance 

Little Smith Creek        
  At its confluence with  
   Smith Creek 

2.1 850 * 1,470 1,790 * 2,680 

        
Lower Creek        
  At confluence with  
   Kanawha River 

1.4 635 * 1,340 1,580 * 2,700 

        
Magazine Branch        
  At confluence with 
   Elk River 

1.5 1,177 * 1,652 1,833 * 2,177 

        
Middle Fork        
  At its confluence with  
   Davis Creek 

8.08 980 * 1,480 1,710 * 2,280 

        
Mill Creek        
  At its confluence with  
   Elk River 

8.27 990 * 1,500 1,740 * 2,320 

  3.4 miles upstream of  
   its confluence with 
   Elk River 

4.62 640 * 970 1,120 * 1,500 

        
Morris Creek        
  At the confluence with  
   Kanawha River 

7.4 990 * 1,760 2,230 * 3,900 

        
Paint Creek        
  At its confluence with  
   Kanawha River 

123.6 9,800 * 16,000 19,000 * 27,000 

        
Pocatalico River        
  At the downstream  
   county boundary 

320.8 13,100 * 18,400 20,900 * 26,400 

        
Rocky Fork        
  At its confluence with  
   the Pocatalico River 

18.4 3,000 * 4,400 5,200 * 6,800 

        
Smith Creek        
  At its confluence with  
   Coal River 

7.1 1,700 * 2,900 3,450 * 5,000 

        
* Data not computed        
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Table 4 – Summary of Discharges (continued) 

  Peak Discharge (cubic feet per second) 

Flooding Source and 
Location 

Drainage 
Area (sq. 

miles) 

10- 
Percent- 
Annual- 
Chance 

4- 
Percent- 
Annual- 
Chance 

2- 
Percent- 
Annual- 
Chance 

1- 
Percent- 
Annual- 
Chance 

1- 
Percent- 
Plus- 
Annual- 
Chance 

0.2- 
Percent- 
Annual- 
Chance 

Thorofare Run        
  At its confluence with  
   Big Sandy Creek 

1.3 610 * 1,200 1,510 * 2,600 

        
Tupper Creek        
  At its confluence with 
   Pocatalico River 

23.1 3,300 * 4,800 5,600 * 7,400 

        
Twomile Creek        
  At its confluence with  
   Kanawha River 

24.2 3,300 * 5,700 6,900 * 10,600 

        
Two and Three Quarter Mile Creek      
  At its confluence with  
   Kanawha River 

4.31 600 * 920 1,060 * 1,430 

  Upstream of the  
   confluence of Big  
   Spring Fork 

3.08 470 * 710 830 * 1,110 

        
Tyler Creek        
  At its confluence with  
   the Kanawha River 

3.3 1,025 * 1,940 2,420 * 4,000 

        
Upper Creek        
  At its confluence with  
   Kanawha River 

7.1 1,600 * 2,900 3,600 * 5,800 

        
Witcher Creek        
   At its confluence with  
   the Kanawha River 

21 3,000 * 5,250 6,400 * 9,800 

        
* Data not computed        

 
3.2 Hydraulic Analyses  

 
Analyses of the hydraulic characteristics of flooding from the source studied were 
carried out to provide estimates of the elevations of floods of the selected 
recurrence intervals. Users should be aware that flood elevations shown on the 
FIRM represent rounded whole-foot elevations and may not exactly reflect the 
elevations shown on the Flood Profiles or in the Floodway Data tables in the FIS 
report.  For construction and/or floodplain management purposes, users are 
encouraged to use the flood elevation data presented in this FIS in conjunction 
with the data shown on the FIRM. 
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Locations of selected cross sections used in the hydraulic analyses are shown on 
the Flood Profiles (Exhibit 1). For stream segments for which a floodway was 
computed (Section 4.2), selected cross-section locations are also shown on the 
FIRM. 
 
Flood profiles were drawn showing computed water-surface elevations for floods 
of the selected recurrence intervals. 
 
Flood elevations in the county are often raised by debris blockages that restrict the 
flow of flood waters. The hydraulic analyses for this study, however, were based 
only on the effects of unobstructed flow. The flood elevations shown on the 
profiles are thus considered valid only if hydraulic structures remain 
unobstructed, operate properly, and do not fail. 
 
All elevations are referenced to the North American Vertical Datum of 1988. 
 
Precountywide Analyses 

 
Each community within Kanawha County has a previously printed FIS report. 
The hydraulic analyses described in those reports have been compiled and are 
summarized below. 
 
Analyses of the hydraulic characteristics of flooding from the sources studied 
were carried out to provide estimates of the elevations of floods of the selected 
recurrence intervals. 
 
The hydraulic analyses for Upper Creek was obtained from the Flood Insurance 
Study for the Town of Handley (FEMA 1983). 
 
The hydraulic models for the Big Coal River were obtained from a USACE 
Channel Rehabilitation Study. Modifications were made to the models to reflect 
any changes in topography or hydraulic structures that may have occurred since 
the USACE study was completed. This information was taken from the FIS for 
Boone County and Incorporated Areas (FEMA 1991). 
 
Cross-Sections 

 
Cross sections for the streams studied by detailed methods were obtained using 
photogrammetric methods (Berger and Associates 1978). The wet sections were 
obtained from soundings taken in March 1978. Cross sections were located at 
close intervals above and below bridges in order to compute the backwater effects 
of these structures. Bridge opening geometry was established by field 
measurements taken from March to August 1982. 
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Cross-sections for the backwater analysis of Indian Creek were obtained from 
field measurements taken in May 1980. Cross-sections were located at close 
intervals above and below bridges in order to compute the backwater effects. 

 
Water-Surface Elevations 
 
Water-surface elevations of floods of the selected recurrence intervals were 
computed using the USACE Hydraulic Engineering Center (HEC)-2 step-
backwater computer program (USACE 1984). Flood profiles were drawn showing 
computed water-surface elevations for floods of the selected recurrence intervals. 

 
 

Table 5 – Manning’s “n” Values from Precountywide Analyses 
   

Stream Channel “n” Overbank “n” 
Armour Creek      0.040 0.070-0.080 
Big Coal River 0.035-0.063 0.035-0.130 
Big Sandy Creek 0.045 0.060-0.070 
Blakes Creek 0.040 0.070-0.080 
Blue Creek 0.050-0.065 0.070-0.100 
Campbells Creek 0.030 0.090 
Cabin Creek 0.050-0.065 0.075-0.150 
Coal River 0.040-0.060 0.080-0.120 
Coopers Creek 0.060-0.065 0.075-0.090 
Davis Creek 0.030 0.040 
East Bank Tributary 0.040 0.070 
Edens Fork 0.030-0.060 0.070-0.100 
Elk River 0.030-0.050 0.050-0.080 
Elk Twomile Creek 0.060 0.100 
Fields Creek 0.040-0.060 0.080 
Huggard Branch 0.050-0.070 0.080-0.100 
Hughes Creek 0.060-0.070 0.080-0.100 

Hurricane Fork 0.070 0.080 
Indian Creek 0.022-0.065 0.040-0.100 
Kanawha River 0.020-0.046 0.053-0.130 
Kellys Creek 0.032-0.070 0.075-0.080 
Legg Fork 0.050-0.060 0.080-0.090 
Lens Creek 0.070 0.080-0.100 
Little Sandy Creek 0.060-0.065 0.075-0.085 
Little Smith Creek 0.075 0.080-0.100 
Lower Creek 0.035-0.070 0.070-0.150 
Little Smith Creek 0.075 0.080-0.100 
Morris Creek 0.040 0.080 
Paint Creek 0.060 0.080-0.120 
Pocatalico River 0.050-0.070 0.080-0.100 
Rocky Fork 0.035-0.070 0.050-0.090 
Smith Creek 0.032-0.060 0.060-0.100 
Thorofare Run 0.045-0.060 0.065-0.080 
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Table 5 – Manning’s “n” Values from Precountywide Analyses (continued) 
   
Stream Channel “n” Overbank 

“n” Tupper Creek 0.070 0.100 
Twomile Creek 0.060 0.100 
Tyler Creek 0.060-0.080 0.080-0.100 
Upper Creek 0.035-0.070 0.070-0.150 
Witcher Creek 0.060 0.080 

 
Starting Water-Surface Elevations 
 
Starting water-surface elevations for the Kanawha River were determined using 
the corresponding coincident flood peaks on the Ohio River at Point Pleasant. The 
profiles were then modeled to agree with established ratings at the USACE 
navigation structures on the Kanawha River at Winfield, Marmet, and London. 
Starting water-surface elevations for the remaining streams studied by detailed 
methods were determined by the slope/area method. 
 
Starting water-surface elevations for Davis Creek were determined using the 
corresponding coincident flood peaks on the Kanawha River. 
 
Starting water-surface elevations for Fields Creek were determined using normal 
depth calculations. It was determined that Fields Creek is entirely affected by 
backwater from the Kanawha River within the Town of Chesapeake. 
 
Starting water-surface elevations for Lens Creek were obtained from the FIS for 
Kanawha County (FEMA unpublished). 
 
Starting water-surface elevations for Armour Creek were selected using the 
corresponding flood crests on the Kanawha River.  Starting water-surface 
elevations for Blakes Creek were selected using corresponding flood crests on 
Armour Creek. 
 
Roughness Factors 
 
Roughness factors (Manning's "n") used in the hydraulic computations were 
determined on the basis of characteristics of historic floods and existing 
floodplain conditions. The channel "n" and overbank "n" values for the streams 
studied by detailed methods are shown in Table 5.  
 
Countywide Analyses 
 
For the February 6, 2008 countywide revision, all streams for which water-surface 
elevations had been previously calculated were redelineated using new 
topographic information, unless these streams were restudied, as described below. 
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For all restudied streams except Magazine Branch 
 
Water-surface elevations of floods for the selected recurrence intervals were 
computed using the USACE's HEC-RAS (River Analysis System) 3.1.2 computer 
program (USAUSACE, 2004).  All streams were studied using the steady flow 
program (SNET) within HEC-RAS. 
 
The HEC-GeoRAS extension was used within ArcGIS 9.1 to assist in developing 
the HEC-RAS models.  Normal depth was used for the initial water surface 
elevations in the hydraulic modeling for all of the restudied streams.  Slopes for 
the normal depth calculation were estimated from the lower reaches of the studied 
streams from land and aerial survey data. 
 
Stream centerline locations were digitized within ArcGIS using 2-foot aerial 
photographic data and field survey data.  Cross-sections were placed within 
ArcGIS using the GeoRAS extension at intervals less than 400 feet.  Stream 
stationing for each designated reach begins at its outlet. 
 
Overbank geometric data was developed from 2-foot aerial survey data provided 
by Kanawha County.  Channel cross section data was derived from field surveyed 
information at selected locations. 
 
Hydraulic structures and channel cross-sections upstream and downstream of 
these structures were surveyed for all detailed studied streams.  Cross-sections 
were placed at necessary locations near structures within ArcGIS and were 
extracted into HEC-RAS using the GeoRAS extension and the aforementioned 
process to create channel geometry for the entire length of each flooding source. 
The field survey data was used to define the structure geometry within HEC-RAS. 
 
Site visits were conducted in October 2004 to assess stream conditions, field 
survey locations and appropriate Manning's "n" values. Based upon the field 
review and comparison to values within 'Open-Channel Hydraulics' and 
'Roughness Characteristics of Natural Channels' (Interior, 1967) the following 
values were selected for use in the modeling and placed in locations using the 
aerial photography. 
 

Table 6 – Manning’s “n” value from the February 6, 2008 Revision 
Stream Channel “n” 

Alum Creek 0.045 
Brier Creek (Upper Reach) 0.044 
Brier Creek (Lower Reach) 0.045 
Dutch Hollow Creek (Upper Reach) 0.044 
Dutch Hollow Creek (Lower Reach)  0.042 
Finney Branch 0.045 
Georges Creek 0.044 
Indian Creek 0.043 
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Table 6 – Manning’s “n” value from the February 6, 2008 Revision (continued) 
Stream Channel “n” 

Middle Fork 0.043 
Mill Creek 0.043 
Two and Three Quarter Mile Creek 0.044 
 
Overbank values range from 0.055-0.1 for the above referenced flooding sources. 
 
For Magazine Branch 
 
The data that was developed in the hydraulics block in the XP-SWMM software 
was calculated using the XP-SWMM hydrology data and the HEC-GeoRAS 
extension for ArcView 3.2a.  Topographical mapping (2ft contours) provided by 
the City of Charleston, West Virginia, was used during this process.  The HEC- 
GeoRAS extension was used to generate cross sections at the locations where XP- 
SWMM nodes were defined.  Those cross sections where inserted into the XP- 
SWMM model along with Manning's n values.  The Manning's n values were 
based on engineering judgment upon viewing the study site.  The topographical 
data provided by the City of Charleston is in West Virginia State Plane 1983 
South feet coordinate system. 
 
Elk River Revision (TBD) 
 
For this revision, an approximately 29-mile reach of Elk River, from 2.9 miles 
upstream of confluence with Kanawha River to 0.6 miles downstream of the 
county boundary, was restudied using detailed methods. Light Detection and 
Ranging (LiDAR) data collected in 2016 by Quantum Spatial, Inc., as well as a 
leave-off imagery service hosted by the GIS Technical Center of West Virginia 
University were used to support the modeling effort. Structure information for the 
Henry C “Hoppy” Shores Drive bridge was obtained from a 2014 HEC-RAS 
model prepared by Michael Baker Jr, Inc.  For the State Route 114 bridge, 
structure information was recorded in 1995 by the West Virginia Department of 
Highways Structures Division.  The remaining four structures on the studied reach 
were surveyed by Erickson Contract Surveying Inc. in Spring 2018.  A one-
dimensional, steady state hydraulic model was developed using HEC-RAS 5.0.7 
to estimate the floodway and water-surface elevations for the 10-, 4-, 2-, 1-, 1- 
plus, 0.2%- percent annual chance exceedance events. The model stream 
centerline was adjusted to follow the imagery and topographic data. Cross 
sections were placed perpendicular to flow at representative locations, 
approximately 400-1200 feet apart along the stream centerline, with variation 
based on stream width and floodplain shape. Inverts from the effective model 
were used to inform the channel bathymetry in locations where there was no 
survey data. The water-surface elevation from the effective AE model 
downstream of the studied reach was applied as the downstream boundary 
condition for the model. Manning’s “n” values for the overbanks were acquired 
from the Land Use Land Cover (LULC) data set and blocked obstructions from 
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the US Buildings Layer dataset developed by Microsoft and available under the 
Open Data Commons Open Database License, and then further adjusted based on 
the imagery. The range of the model Manning’s “n” values is 0.028 – 0.120 for 
the channel and 0.016 – 0.120 for overbank. High water marks from the June 
2016 flood were used to calibrate the model. 
 
In addition, this revision incorporated results from the 2016 advisory study for 
Big Sandy Creek, Blue Creek, Bufflick Run, Falling Rock Creek, Gabes Creek, 
Indian Creek, Jordan Creek, King Shoals Run, Leatherwood Creek, Left Fork 
Leatherwood Creek, Left Hand Creek, Little Blue Creek, Mile Fork, Morris 
Creek, Pinch Creek, Queen Shoals Creek, Upper King Shoals Run, and Wills 
Creek. For the advisory study, one-dimensional, steady state hydraulic models 
were developed using HEC-RAS and USGS 1/9 arc-second DEM.  

 
3.3 Vertical Datum 

 
All FIS reports and FIRMs are referenced to a specific vertical datum.  The 
vertical datum provides a starting point against which flood, ground, and structure 
elevations can be referenced and compared. Until recently, the standard vertical 
datum in use for newly created or revised FIS reports and FIRMs was the 
National Geodetic Vertical Datum of 1929 (NGVD 29). With the finalization of 
the North American Vertical Datum of 1988 (NAVD 88), many FIS reports and 
FIRMs are being prepared using NAVD 88 as the referenced vertical datum. 
 
All flood elevations shown in this FIS report and on the FIRM are referenced to 
NAVD 88. Structure and ground elevations in the community must, therefore, be 
referenced to NGVD 88. It is important to note that adjacent communities may be 
referenced to NGVD 29. This may result in differences in base flood elevations 
across the corporate limits between the communities. 
 
For more information on NAVD 88, see Converting the National Flood Insurance 
Program to the North American Vertical Datum of 1988, FEMA Publication FIA- 
20/June 1992, or contact the Vertical Network Branch, National Geodetic Survey, 
Coast and Geodetic Survey, National Oceanic and Atmospheric Administration, 
Rockville, Maryland 20910 (Internet address http://www.ngs.noaa.gov). 
 
Bench marks cataloged by the NGS and entered into the NSRS vary widely in 
vertical stability classification. NSRS vertical stability classifications are as 
follows: 
 

 Stability A: Monuments of the most reliable nature, expected to hold 
position/elevation (e.g., mounted in bedrock) 

 
 Stability B: Monuments which generally hold their position/elevation 

(e.g., concrete bridge abutment) 
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 Stability C: Monuments which may be affected by surface ground 
movements (e.g., concrete monument below frost line) 

 
 Stability D: Mark of questionable or unknown vertical stability (e.g., 

concrete monument above frost line, or steel witness post) 
 
In addition to NSRS bench marks, the FIRM may also show vertical control 
monuments established by a local jurisdiction; these monuments will be shown on 
the FIRM with the appropriate designations. Local monuments will only be 
placed on the FIRM if the community has requested that they be included, and if 
the monuments meet the aforementioned NSRS inclusion criteria. 
 
To obtain current elevation, description, and/or location information for bench 
marks shown on the FIRM for this jurisdiction, please contact the Information 
Services Branch of the NGS at (301)-713-3242, or visit their Web site at 
www.ngs.noaa.gov. 
 
It is important to note that temporary vertical monuments are often established 
during the preparation of a flood hazard analysis for the purpose of establishing 
local vertical control. Although these monuments are not shown on the FIRM, 
they may be found in the Technical Support Data Notebook associated with this 
FIS and FIRM.  Interested individuals may contact FEMA to access this data. 

 
 
4.0 FLOODPLAIN MANAGEMENT APPLICATIONS 

 

The NFIP encourages State and local governments to adopt sound floodplain 
management programs.  To assist in this endeavor, each FIS report provides 1-percent 
annual chance floodplain data, which may include a combination of the following: 10-,   
2-, 1-, and 0.2-percent annual chance flood elevations; delineations of the 1- and 0.2-
percent annual chance floodplains; and a 1-percent annual chance floodway.  This 
information is presented on the FIRM and in many components of the FIS report, 
including Flood Profiles and Floodway Data tables. Users should reference the data 
presented in the FIS report as well as additional information that may be available at the 
local community map repository before making flood elevation and/or floodplain 
boundary determinations. 

 
4.1 Floodplain Boundaries  

 
To provide a national standard without regional discrimination, the 1-percent 
annual chance flood has been adopted by FEMA as the base flood for floodplain 
management purposes. The 0.2-percent annual chance flood is employed to 
indicate additional areas of flood risk in the county. For the streams studied in 
detail, the 1- and 0.2-percent annual chance floodplain boundaries have been 
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delineated using the flood elevations determined at each cross section. The 
delineations are based on the best available topographic information. 
 
For the February 6, 2008 revision, topographic mapping was provided by 
Kanawha County to support floodplain mapping efforts. The county provided 2-
foot and 10-foot contour data developed from aerial topographic information. The 
2-foot contour data existed in more densely populated areas, while 10-foot 
contour data was present for the entire county. This aerial data was supplemented 
with ground survey data for the specified detailed study reaches. For the streams 
studied in detail, the 1-percent annual chance floodplains have been delineated 
using the water-surface elevations determined at each cross section. The 
delineation was based on the aforementioned topographic mapping. Floodplains 
were delineated from the provided contour data using the Ras Mapper extension 
in HEC-RAS 5.0.7 software. 
 
For this revision, a 1-meter cell size DEM derived from the LiDAR data collected 
in 2016 by Quantum Spatial, Inc. was used to intersect the water-surface grid to 
delineate floodplain boundaries in ArcGIS. 
 
The 1- and 0.2-percent annual chance floodplain boundaries are shown on the 
FIRM. On this map, the 1-percent annual chance floodplain boundary corresponds 
to the boundary of the areas of special flood hazards (Zones A and AE), and the 
0.2-percent annual chance floodplain boundary corresponds to the boundary of 
areas of moderate flood hazards. In cases where the 1- and 0.2-percent annual 
chance floodplain boundaries are close together, only the 1-percent annual chance 
floodplain boundary has been shown. Small areas within the floodplain 
boundaries may lie above the flood elevations but cannot be shown due to 
limitations of the map scale and/or lack of detailed topographic data. 
 
For the streams studied by approximate methods, only the 1-percent annual 
chance floodplain boundary is shown on the FIRM. 

 

4.2 Floodways  

Encroachment on floodplains, such as structures and fill, reduces flood-carrying 
capacity, increases flood heights and velocities, and increases flood hazards in 
areas beyond the encroachment itself. One aspect of floodplain management 
involves balancing the economic gain from floodplain development against the 
resulting increase in flood hazard. For purposes of the NFIP, a floodway is used 
as a tool to assist local communities in this aspect of floodplain management. 
Under this concept, the area of the 1-percent annual chance floodplain is divided 
into a floodway and a floodway fringe. The floodway is the channel of a stream, 
plus any adjacent floodplain areas, that must be kept free of encroachment so that 
the 1- percent annual chance flood can be carried without substantial increases in 
flood heights. Minimum federal standards limit such increases to 1.0 foot, 
provided that hazardous velocities are not produced. The floodways in this FIS 
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are presented to local agencies as minimum standards that can be adopted directly 
or that can be used as a basis for additional floodway studies. 
 
The floodways presented in this FIS were computed for certain stream segments 
on the basis of equal conveyance reduction from each side of the floodplain. For 
the streams studied in detail for the revision, floodway widths were computed at 
cross sections. Between cross sections, the floodway boundaries were 
interpolated. The results of the floodway computations are tabulated for selected 
cross sections (Table 7). The computed floodways are shown on the FIRM. In 
cases where the floodway and 100-year floodplain boundaries are either to close 
together or collinear, only the floodway boundary is shown. 
 
For streams that were redelineated for the February 6, 2008 countywide revision, 
floodway boundaries were digitized from the effective floodway maps and 
superimposed on the revised floodplain boundaries. All floodway widths, section 
areas, flows and elevations were taken directly from the effective floodway tables, 
with a datum adjustment of 0.61 downward applied to the elevations. Floodway 
adjustments were necessary to comply with more detailed topographic mapping 
for stream alignment refinements. 
 
Near the mouths of streams studied in detail, floodway computations are made 
without regard to flood elevations on the receiving water body. Therefore, 
"Without Floodway" elevations presented in Table 7 for certain downstream cross 
sections are lower than the regulatory flood elevations in that area, which must 
take into account the 1-percent annual chance flooding due to backwater from 
other sources. 
 
Encroachment into areas subject to inundation by floodwaters having hazardous 
velocities aggravates the risk of flood damage, and heightens potential flood 
hazards by further increasing velocities. A listing of stream velocities at selected 
cross sections is provided in Table 7, "Floodway Data." In order to reduce the risk 
of property damage in areas where the stream velocities are high, the community 
may wish to restrict development in areas outside the floodway. 
 
The area between the floodway and 1-percent annual chance floodplain 
boundaries is termed the floodway fringe. The floodway fringe encompasses the 
portion of the floodplain that could be completely obstructed without increasing 
the water-surface elevation of the 1-percent annual chance flood by more than 1.0 
foot at any point. Typical relationships between the floodway and the floodway 
fringe and their significance to floodplain development are shown in Figure 2. 
 
For this revision, floodway was computed for the updated reach of Elk River and 
mapped using ArcGIS. 
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Figure 2: Floodway Schematic 
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BASE FLOOD 
FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATION 

(FEET NAVO) 

SECTION MEAN 

CROSS SECTION DISTANCE1 WIDTH AREA VELOCITY REGULATORY WITHOUT WITH INCREASE (FEET) (SQUARE (FEET PER FLOODWAY FLOODWAY 
FEET) SECOND) 

Coopers Creek 

A 395 84 809 6.4 605.9 589. 0
2 

589.0 0.0 

B 625 122 1,454 3.6 605.9 589.9
2 

589.9 0.0 

C 1,250 122 1,307 4.0 605.9 591. 0
2 

597.4 0.8 

D 2,662 75 970 5.4 605.9 596. 5
2 

599.4 0.9 

E 3,660 99 1,101 4.7 605.9 598. 5
2 

600.4 0.9 

F 4,080 65 733 7.1 605.9 599. 6
2 

601.5 0.8 

G 4,538 101 950 4.5 605.9 600. 6
2 

602.6 0.9 

H 5,038 80 661 6.4 605.9 6 02. 0
2 

604.2 0.6 

I 5,432 150 1,072 4.0 605.9 603.4
2 

591. 8 0.8 

J 6,310 99 881 4.8 606.5 606.5 607.1 0.6 

K 6,948 76 688 6.2 608.5 608.5 608.8 0.3 

L 7,855 104 1,084 3.9 610.7 610.7 611.2 0.5 

M 7,982 129 1,343 3.2 611. 5 611.5 612.2 0.7 

N 8,770 98 858 4.7 612.4 612.4 613.1 0.7 

0 9,360 96 765 5.2 613. 9 613.9 614.7 0.8 

p 9,500 109 1,055 3.8 615.0 615.0 615.9 0.9 

Q 10,135 135 960 4.2 616.1 616.1 616.9 0.8 

R 10,571 131 919 4.4 617.2 617.2 618.0 0.8 

s 10,775 99 711 5.6 618.3 618.3 619.2 0.9 

T 11,813 55 576 6.7 622.9 622.9 623.7 0.8 

u 11,964 49 428 9.0 624.4 624.4 625.0 0.6 

V 12,825 99 852 4.5 629.2 629.2 629.9 0.7 

w 13,660 98 711 5.4 631.7 631. 7 632.4 0.7 

X 13,855 119 799 4.8 633.2 633.2 608.8 0.9 

y 14,430 85 681 5.3 635.1 635.1 635.8 0.7 

z 14,618 78 624 5.7 635.7 635.7 636.4 0.7 

1 
Feet above confluence with Elk River 

2
Elevation computed without consideration of backwater from Elk River 

-I 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

)> FLOODWAY DATA 
a, 

KANAWHA COUNTY, WV 

...... 
AND INCORPORATED AREAS COOPERS CREEK 

50



xmmmommmn—OOU_7 w<mm<Dm._.<m_0n_m002_024.E
25.tzaoo<z>><z<xL <29><>>ooo._u_mT >Uzm0<tEm0<Z<E>02mGN—m5mAlp—mom”.

l‘\l’I‘ll

Hw>fimmSufi;wonwdfimcoo968m“9mmF
m.owékb~2mb.mbmm4»NowmOHODH.mNN4
o.Hv.wbmv.mbwwimbmb.mwwmmmmwm.mm3d
v.0m.wm.wm.Hbmo.mNmNN¢omm~mN>¢
m.oH.0bmN.mwwN.mmwH.mHmmHMHommNDfl
w.om.mwmmfibwmmb.mHbmmmmmmJVNBAN
m.omébwm.wmww.mmwm.movwmHHmbm~mwmfl
m.ow.wmmm.mmwm.mmmb.¢mmvNbwmmxmmmfi
m.o¢.mmwm.¢mmm.vwmw.vmbd.a;owwimm04a
m.oNimww«immmw.Nwwo.mmmvNbbwm.NNm4“
m.ov.Nmmmlnmmmlnmwm.NmbmNNHMbw‘NNOd
m.oH.NmmNinmmNimmwb.N“gumWNHmmm.NNZ.“
m.ob.mmmm.bmmw.bmwN.vmmmHNHmwnNSAN
m.oo.mmwH.mmmH.mmmo.¢warHmomm.om1H4
oiflH.mmwH.¢mmH.¢mmm.mHmmHOHowmkmfiMd
m.om.mmwo.mmwo.mmmm.mmvmmmmmw.mHhim
m.om.omm0.0mm0.0mmm.mmmmNwmma~maH4
m.om.m¢mo.mwwo.wvwm.mbobmmmom.mH34“
o.._..N.m¢mN.bvmN.bvmw.NomN.HN41”mmmKH04¢
m.om.m¢mo.m¢mo.m¢mm.mNNO.HDHHomN‘bH.md
m.oNélum«.mvmv.m¢mm.mNHwmbmmn.m._um4
m.omljvmm.o¢mw.o¢wN.wHmmNNHomm‘maDd
0.0N.mmmm.mmmm.mmw«ivONmMOHNmoimfiUfl
m.o¢.mmmm.bmwm.bmwm.¢mbbwmwmvHm<\
m.ow.bmmw.mmww.wmmN.m«mmmmmmb~wflg

Emsnflunoov
xmmuomHmmoov

><>>oood><>>ooo._n_mmuwflmwmvmmfiammeAv $552.It;501:;E9538”.Eoo._m><mm<hmnwwsmozfima295mmmmomo
2%.:205mm

6><zEm“:
zo:<>m:mwofimammags><>>ooodmomaom02500.: 000:mm<m

Hl‘\l‘ILI

51



xmmN—ow_><n_

<._.<D><>>OOOIE

w<mm<om...<m0n_m_002_DZ<
>>>.>._.ZDOU<I>><z<x

>Uzm0<._.2w_>_m0<z<s_>s0mm5m—Agmnmu—TA
B

LE
7

._o>_mmcgmcmv.Eat563x02ho:ozfiwymcoo505:5umSaocozmsmm
52mmEsmcmx53>oocozccooo>onmEmu—

N
F

oHv.0Hm«.mommimomm.mHum;SHomw~wflN o.Hm.wommfiommEowm.mmmmJmmowvdfiM o.Hm.>omm.momm.womw.Nmmm\NmamOHNKHx o.Hofiomo.momo.momm.NHmm~mcan2.d3 o.Hm.momwhomm.mom“vimNomdmmH3”i> m.oo.momH.mowHimowo.m33...”0:”oom‘mfiD m.oN.mom«tmuomvéomm.mmawdmmH0.3;;.H. w.omzvomh.momb.momm.mmHN.N3;0.8::m
m.oHéowm.mommimomm.Nmmimcam0.354m
m6¢.mowm.mowm.mowm6mHm~Nmomovo.m.n0 v.0N.Nowm.aowméomRim9:?“mmHomqmam
v.0méomm.oomm.oomm.vmmm.mmudorodaO w.oH.Homm.oomm.oom¢.mmmoJHwNommJnHz
m.oH.oomm.mmmw.mmmHimwbmJHHHCami:E
m.om.mmm¢.vmmwzvmmm.mmMH.HmmommdaA
04m.mmmm.mmmw.Nmm“RmHNNZNm5”031mK
m.obémmum.ommmémmm.mNmmémmomvdb
m.om.omm~m.mmmmtnmmb4omH‘mmmH0.3KH
6.0N.mmmNmmminmmm.mmph;HMHoomdm
w.oH.wmmum.mmmm.HmmaimmmwtmmmaorimU
m.oN.Hmm~¢.owmwémmm.moroJ0.:ONHJm
m.o“.1mNNBbmwinmmRimbmw‘fimu:mmvdm
v.0em~m.mhmmlmmmm.mmmmfnMHHcom;a
v.0mm~m.mbmmémmb.mmankmv3”mNNJHU
m.o9mmm.mbmmémmm4Hmokmmmhamm
H.om.mbm«bdrmmémmo.mboat.”onHemd

muomfi>mo

><>>oood<>>ooo._“_hmumwwwvmmfimmmvAV >Eu $562It;50155E95305Eood><mm<Em?mozfima20.5%mmomo
z<m=2205mm

E><zmm$
205;mmofimzw$22,><>>ooofimomDOw@2509“. goodmm<m

HHi1"lI‘{I

52



xmmmo£337 w<mm<om._.<~_0n_m_ooz_024.E ‘I
n

L <._.<n_><>>DOOIE>>>>._.z:Oo<I>><z<xM
T >ozm0<hswG<z<E>ozmommsfiAémnmu

L‘

Loammsgmcmx53>mocmsccoom>onmEmu:
m.ov.35m.wwm93$v.mm3”;«maomm~mmNd
m.o.7m95$mfifimN.¢morJEHomvfimMum
m.om.m¢wmimwwm.mvm>6bmoJmHHommimv2
m.ominwmoéwwoévmm.mFHNJHNH009mm23
m.oHémmm.mmmm.mmm¢.mH¢M.Hmmaomm~mmNE m.o0.3mmH.mmmH.mmw0%mtwmmommdmD<
m.oH.mmm«.mmmN.Nmmo.m9qmwaommdmHum
m.oH.0mwN.mNm«.mmwN.m«9min3;chimmmfl
o.HN.mwwNSNmNHmwm42.4V...”mommdwma 0...”«SamwGNm¢.mmmm.mmam...”mmmomwdm9m
m.omémwozvmw9vN.mmpmé9:oomn3
m.o5..wmémwwimmmH6HwHJ”mmombdmCd
m.ow.mHmm.m.nmm.wawo.mmmwtnNmHomwfimz<
m.oH.mHmN.mN.mamo.mHHmImmomommJNe2
m.ow.w.$méflmmBawm.Nmmm.mmvmomoJN12
m.om.w.nw9mmBamKENomw~mmvwommimmv2
m.ov.56mimamm.mHm«JV0mm...”mmHoom.mm9w
m.o936o.mam9mNJmonéHmHormdmHm
m.o«.mfimmimamm.m.$m6mom;wmaoma.NN34
o.H9m“v.36v.36o.¢mJ”mNHommém64
GA.7mHéflwHJVHwmgvmmmtnmmH2.mmd.
oinmQam93wm.mawm.mNam;¢maomHJNMR
02H523$5.6.3“Imamm.mm.mmommdm9w
o.H€36v.26«imamo.mt~mtommdm9w
0%m.m.nmw.NHmm.NHmm.mmom;mNHom¢.omm4
0...”imamwtnam«Jawv6Nmma.“oawda4d

Avmdcfiunouv
MUMHUmflxfimfl

><>>009$580:mmuwwwmvmmfimnwmvAv m>Fm mm<mmoz_It;501:;5.9538”.C_oo._m_><mm<ImewsmozEmazo_5mmmmomo
2%.:20.5%

8><zEm":
2055mmmofimnm$22,><>>ooo._u_momaom@2500: goodmm<m

lHH\l‘L‘H[II

53



Xmmmuw_><n_7 m<mm<Dm._.<~_0n_~_002_DZ<E nL <._.<D><>>DOO|_u_>>>>._.ZDOU<I>><Z<¥M
T >Ozm0<hzm2m0<z<2>02m0¢m2m4<¢momn

HL‘

52¢mEsmcmx53>mocmzccoow>onm6q
m.om.NmmO.w¢.HmmN.mv‘flmO¢N.omNm m.om.Hmwm.Hmmo.Hmmm.Nmmm.HmmHoao.omMm m.om.omwm.ommm.mwww.mmwN~HHMHomm.mvXm O.Hm.mmmN.mwmm.bmm¢.mwmo\HHOHomw.m¢3m o.Hw.hwmN.bmwm.wwmm.wm~HHHHomN.m¢>m O.Hm.mmmm.mmmm.mmm¢.mmvo~HD¢Hovm\bvDm m.oo.¢wwb.mwmH.mwmH.mMHH.HMPHOHH~D¢Hm O.H«.mmmo.Nmm¢.HmwN.mmmo~H«HHommxmwmm m.om.oww0.0mw¢.mbwb.mmm¢.amwaomm.m¢mm m.om.mbwm.mhwb.bbwN.¢wmm~HbNHOHo~m¢Om 0.0¢.bbmH.bbmm.wbmb.m«Hm.HmMHomN\v¢mm o.Hv.mbmo.mbw¢.v>mo.m¢¢N.HwOHovN.m¢Om m.oN.¢bmm.mnmm.mbm¢.wHumowomo‘mw2m o.Ho.mrww.to.wv.momH.HwoaO¢m~mfiEm
m.ob.0bm¢.Obmm.mmmo.mmNo.Hmmomm.Hwam
m.om.0bm0.0bm$.mmw¢.mm¢H\Hhmowb.HvKm m.om.hmwm.hwmo.bmmm.vmmN\HwwHObm~owhm O.Hm.mmmm.mwwm.mwmN.vwm¢~H05HOMH.O¢Hm O.HO.mwmm.¢mmo.vwmH.mHNO.HmHHovm~mmmm m.om.Nmmm.Nmmb.mb.wmmmNmON¢.mmUm o.HH.Hmwb.0wmH.0mmm.m«OH.Hmbomm.wmmm o.Ho.owww.mmwo.mmwm.¢dmm~aMNHomm.wmmm
m.om.bmwN.bmmm.mmmm.bmNmwho¢o.wmQm o.Hm.mmmH.0mmm.mmmm.mmfiw.amvHomm\bmUm
m.om.mmmw.Nmmo.NmmH.mbmbNOHOHm.mmmm m.oO.Nmmw.HmmN.HmmH.mOHN.HmNHoor.wmflm

dnfiucoov
wHUmax/MD

><>>ooofi><>>ooofi«mmuomwwvmmoflmmmvAV $55;It;501:;$02.58”.Eood><mm<rhmfiwx>mozfima205%$05
25220.5%

E><zmm“:
2055mmofimammmEs><>>ooo._n_momzom@2509“. goodmm<m

HHlHIII"{I

54



30.30...10.50Ivim—mo2337 w<mm<om...<m_on_mooz_oz<E n

>>>>._.z:Oo<I>><z<xB
<._.<n_><>>QOO._..._M

>ozmo<hzmzmc<z<s>ozmommsm.253“.

soc—Em>055.Eot300%0995.03ho8590988502:;umSaoco=m>m_w0
cocmhmzoccE£3,oocmsccoom>onm“own.“
521226:3.53>oocosccoom>onm“mm“:

0.00.0000.m0000000.000mm”$0.0H 0.0H.NmmH.NmmH.Nmmv.mvmHm«mmo.nm
m.om.bwm>.wvm>.m¢wm.Hmbammummm.mo
0.00.0000.080.080.00000«03.0m H.oo.>mmm.mmmm.mmmm.mmmmNNow¢~mm
0.00.0.000:0000.800.0003“03:00 H00.3m0.300.3m0.0008”30:00 0.00.3m00.0000.00m0.0003“00000m 0.00.00mmH.0000.0000.00Smm«0004a

soHHomgouso
o.HN.m0bN.mo>m.worN.NHmo.mmmmFomm.vmHU
o.Hw.>o>m.wo>w.morm.¢bNo.HmmFommdmmo
o.Hm.bo>m.monm.mo>N.mbmwmmFomimmOU
m.ow.mo>b.m0bb.m0bm.mmmbHmFomw.mmmo
m.oH.morN.morN.m0bm.¢¢bmNma.or¢.mmmu
o.HH.N0bH.H0bH.H0bw.mmmbMbFomm~mmDU
o.Hm.H0bm.oonm.00bH.mvNmFommdmUU
o.Hm.mmwm.bmwm.hmmm.mmommpFowmrnmmo
w.om.mmmm.mmmm.mmwm.mHmvmmFowoJm<0

Avmsnflunoov
MwMHUmH>MD

o5200mmV5mm.0A0 hiso._n_><>>ooo._n_mumEmu.mm<3wEm”. mm<mmoz_1:2,50:25E9538”.>too._m><mm<1.5.3mozfiwa295mmmwomo
2%.:20.5%

632Em“:
205$mmoEmswE22,><>>ooodmomDOm02509“. 909".mw<m

55



TA
B

LE
7 >m<._.:m_m._.xz<m...m<m_w<mm<om._.<m_0n_w_ooz_nz< \l‘5

>>>>._.z:Oo<I>><z<x

>ozm0<hzmsmo<z<s>ozmommsmdemon”.

32¢mcgmcmx5:5mocmsccoom>onm“mm”:

0.0H.mmbH.mm\.H.mmbm.wmmmmmmm.mm
m.omémwm.ommm.ommm.mormmwomdw
m.o«InmwHéwm.7wHRhmmmvwa‘mm
0.0méwwwévmméwmm.mmmmmSvmfmm
N.omémmhémw5..vb.NbraommmoéQ
m.oméNmo.ommo.ommm.mmmaow.wbmU
0.0b.mamv.36b.mHmH.mmmmmbwbm
0.0m.mHmm.mHmm.mHmm.¢¢0Hmammwd

52350399

xnmmuwmm

260025096200mmcmmouwvAv ><.E><n.mumEm".«25Em“. mm<mmoz_TE>>501:2,E9538”.>.:oo._m_>5%15:5mozfiwazOEQmmmmomo
z<w§20:.omm

8><zEm“:
2055mm.mofimsw$23><>>ooo._n_momDOw02509”. good3%

i‘

56



v3.0".wzmnm

<._.<n_><>>DOO._..._

x020w__EoE.Set$625.03hocozflmgmcoo305:5cqEoocozm>2m

La

m<mm<Dm._.<m_0n_M_OUZ_DZ<
>>>.>._.ZDOU<I>><Z<¥

>uzm0<hzmzmo<z<z>ozm0mmsm.258".

N x9200:282;53>mucosccoom>onmEmu:
v.0b.wmmo.mmmo.mmmN.NbumommbvxmflN m.om.w¢mw.m¢mm.m¢mw.mvmo.HmmmmmJUHM. m.om.mwm¢.mwm¢.m¢wH.¢mmmOOHOHOJHHN m.oH.v¢mm.mwmm.m¢wm.mHowomomm~oa3 m.oN.mmwm.mmmm.mmmHimbmvommHm\m> w.ob.mmmm.Nmmm.Nmm“Tmmowmmoww.mD v.0w.m«.mmm«.mmwm.mmwmwmombfi..H. v.0m.bNmm.mm.wNmNivNammHHOHb.wm v.0H.mfiévmm¢.¢Nmm.mmamomONm\mm m.om.¢Nmw.mmww.mmm«TVmNO.Hmmmvm.mO m.ow.NNmminmwmimmwm.mmamNmombimm m.oN.NNmm.HNmm.HNmH.m0mmNOHomw.mO m.om.omwv.m.nmw.m.nwm.wmvworONmiu.Z m.om.mm.w.nmm.mHmH.mmwbmmomH‘mZ m.om.mwKHmm.hHmm.mHwbommmmiv.H m.oN.w.nw~1mmKHmhimhmbmmoovvH m.o5..mm.mHmm.mb4“0mmOHHombiwh. m.oN.mm.mm.mm.mHmmmmO¢N.wH m.oH.¢HmN.MHmN.m.nwHiwown.vmmm>.mm 02—”h.maw“Imamb.N._uwm4»mmmHVHowm.m0 Dino.mamo.NHmo.NHmm.mmmN.HOHNommimm 02—”H.NHmH.H.nmHIT—Hmm.¢HmoinmNH0mm.Nm w.ob.momm.bomm.bomm.mmmbmmomo.NQ m.oh.bom~w.momm.bowm.NoowxfimNNCom...”U w.oN.mowmm.momm.bomw.mOhm.Nbmwbm 02mmimommmJVomm.bowm.¢mmmmNH0mm«a

MHOMMCQUW

><>>oood$5009“.hmumwwmvmmmammeAV >m $55;It;Sort;E9535Eood><mm<Ipmem‘,Fmoziwa205%$05
252205mm 3><zEm“:

zo:<>m._mmofimam$23><>>ooo._u_momDOm@2500: goodmm<m
HLl[{II

TA
B

LE
7

57



v3.0".mzmom7 Hm<mm<omr<m0mmooz_024.E n

>>>>._.z:Oo<I>><z<xB
<._.<o><>>QOO.._u_m

>ozme<pzmzmw<z<s>ozmommsmimmom".
l‘

x090m__EozF5:5mocozccoom>onm50%

0.0m.wmrm.wwrodorH6Hmommflmfnm9N
o.HH.mrrH.NrrH.Nrrm6mrrmmHvTHNmfl
«.0ma?H5:fimmrWmmpmm3mo< o.owimmrm.mmrm.mmrm.wHrm¢oomom24w
momovrmowrmowrm.mrmHmmamomE
0.0moi.movrmowrH.rmmvmmmmdaAd.
o.omémrmémrmémr¢.rmmmmmmm.m._uM4
Nom.rNrr.rNrr.rNrN.mmwamwomfimab4
o.oNimmrN.mmr«.mmrHormwmoamdflHAN
o.oméarm.vHrvarm.mOOHrmwww.mH3w
0.0o.moro.morodorm.mmNHmwoom.rH9w
w.ov.morodorm.morm.morNmrmom~rH.mfl
Nomémmmémmmémwourmanorommkmamd
moHowmN.mrmN.mrwr.¢mmmm:oamfia9w
0.0crowo.rmmcrow«.mrmm«moomJHDd
r.oH.rmm¢.wmwvommN4ommmmomH.mHm4
moN.rmwTmmmvommN.Nommmmommomag

Anmdnfiunouv
xHommfiwvm

o8200mCmmm.oAv ><>>ood><>>ooo._n_mmaEmumagwEm“. mm<mmoz__.E>>501:2,Ecrfioomm>tood><mm<15:5Fmoziwa20:85305
z<m=2zO_._.0mw

655mm“:
zo_r<>m._m_moimnmmmr<>>><>>ooo._u_momDOw@2500: 000dmw<m

iI\l\lI

58



59



LOCATION FLOODWAY

WIDTH

(FEET)

SECTION

AREA

(SQ. FEET)

MEAN

VELOCITY

(FEET/SEC)

1% ANNUAL CHANCE FLOOD WATER SURFACE

ELEVATION (FEET NAVD88)

WITHOUT

FLOODWAY

WITH

FLOODWAY
INCREASEREGULATORY

CROSS

 SECTION
DISTANCE

1

P 8.7 595.3 596.1 0.8595.315,090 264 8,840

Q 8.7 595.5 596.3 0.8595.515,933 273 8,795

R 9.3 595.9 596.6 0.7595.917,527 258 8,241

S 8.1 596.4 597.0 0.6596.417,850 292 9,490

T 4.9 597.2 598.1 0.9597.218,567 493 15,753

U 7.2 597.3 598.2 0.9597.321,193 329 10,656

V 7.3 597.8 598.7 0.9597.823,003 342 10,451

W 8.8 597.9 598.8 0.9597.924,588 290 8,663

X 8.0 598.5 599.4 0.9598.525,252 289 9,564

Y 8.5 598.7 599.5 0.8598.726,622 290 8,971

Z 7.2 599.7 600.5 0.8599.728,489 377 10,576

AA 7.4 600.4 601.3 0.9600.429,793 363 10,289

AB 8.4 600.6 601.4 0.8600.630,902 324 9,159

AC 8.2 601.0 601.9 0.9601.031,808 318 9,325

AD 8.5 601.3 602.1 0.8601.332,678 300 8,990

AE 8.3 602.4 603.1 0.7602.435,168 283 9,210

AF 7.7 602.8 603.5 0.7602.835,849 308 9,927

AG 8.2 603.8 604.4 0.6603.838,301 272 9,318

AH 7.8 604.3 604.9 0.6604.339,861 308 9,828

AI 7.4 604.8 605.5 0.7604.841,165 329 10,354

FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA

Feet above confluence with Kanawha River1

FLOODING SOURCE: ELK RIVER

KANAWHA COUNTY, WV

AND INCORPORATED AREAS

T
A

B
L

E
 7
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LOCATION FLOODWAY

WIDTH

(FEET)

SECTION

AREA

(SQ. FEET)

MEAN

VELOCITY

(FEET/SEC)

1% ANNUAL CHANCE FLOOD WATER SURFACE

ELEVATION (FEET NAVD88)

WITHOUT

FLOODWAY

WITH

FLOODWAY
INCREASEREGULATORY

CROSS

 SECTION
DISTANCE

1

AJ 4.8 605.8 606.4 0.6605.841,949 512 15,956

AK 7.3 606.1 606.6 0.5606.143,838 312 10,562

AL 7.9 606.5 607.1 0.6606.545,590 275 9,646

AM 7.5 606.8 607.5 0.7606.846,629 296 10,272

AN 8.2 607.0 607.6 0.6607.047,868 279 9,387

AO 7.6 607.4 608.0 0.6607.448,733 304 10,123

AP 7.9 607.4 608.0 0.6607.449,156 291 9,668

AQ 7.9 607.8 608.4 0.6607.850,482 304 9,664

AR 6.7 608.4 609.1 0.7608.452,041 373 11,360

AS 8.4 608.6 609.2 0.6608.653,988 307 9,110

AT 7.0 609.9 610.4 0.5609.956,834 340 10,992

AU 7.1 610.1 610.6 0.5610.158,036 351 10,722

AV 7.6 610.3 610.8 0.5610.359,402 334 10,128

AW 7.7 611.4 611.9 0.5611.462,117 316 9,971

AX 7.7 612.0 612.6 0.6612.063,561 285 9,930

AY 6.9 612.3 612.9 0.6612.364,420 356 11,035

AZ 7.3 612.7 613.3 0.6612.765,733 323 10,464

BA 6.1 613.5 614.3 0.8613.566,520 420 12,554

BB 6.8 614.1 614.5 0.4614.167,716 360 11,194

BC 8.3 614.6 615.3 0.7614.669,749 252 9,184

FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA

Feet above confluence with Kanawha River1

FLOODING SOURCE: ELK RIVER

KANAWHA COUNTY, WV

AND INCORPORATED AREAS

T
A

B
L

E
 7
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LOCATION FLOODWAY

WIDTH

(FEET)

SECTION

AREA

(SQ. FEET)

MEAN

VELOCITY

(FEET/SEC)

1% ANNUAL CHANCE FLOOD WATER SURFACE

ELEVATION (FEET NAVD88)

WITHOUT

FLOODWAY

WITH

FLOODWAY
INCREASEREGULATORY

CROSS

 SECTION
DISTANCE

1

BD 7.0 615.7 616.5 0.8615.771,721 315 10,972

BE 4.9 616.8 617.6 0.8616.873,521 5503 15,499

BF 3.4 617.3 618.1 0.8617.374,621 694 22,865

BG 6.8 618.1 618.8 0.7618.176,419 332 10,857

BH 6.4 618.7 619.5 0.8618.778,575 358 11,425

BI 6.5 619.2 620.0 0.8619.279,905 353 11,254

BJ 5.6 619.9 620.6 0.7619.981,086 468 13,115

BK 6.5 620.1 620.9 0.8620.182,231 349 11,288

BL 4.6 621.1 621.8 0.7621.183,743 532 15,974

BM 6.3 621.7 622.4 0.7621.786,121 340 11,578

BN 6.5 622.1 622.8 0.7622.187,102 390 11,368

BO 7.2 622.5 623.2 0.7622.588,530 321 10,190

BP 6.9 623.4 624.1 0.7623.490,434 419 10,650

BQ 4.8 624.5 625.2 0.7624.591,669 460 15,310

BR 6.9 624.8 625.5 0.7624.893,809 3753 10,573

BS 5.2 625.8 626.4 0.6625.895,460 496 13,999

BT 5.2 626.2 626.9 0.7626.296,946 460 14,048

BU 5.2 626.4 627.2 0.8626.497,880 425 14,254

BV 5.6 627.5 628.1 0.6627.5101,337 410 13,063

BW 6.1 627.8 628.5 0.7627.8102,904 380 12,037

FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA

Feet above confluence with Kanawha River1

FLOODING SOURCE: ELK RIVER

KANAWHA COUNTY, WV

AND INCORPORATED AREAS

T
A

B
L

E
 7

3 While a bare earth Digital Elevation Model is used for this study, some buildings are modeled as obstructions in the HEC-RAS model. Floodway width reported by HEC-RAS
excludes obstructions therefore is different from the floodway width measured on the map.
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LOCATION FLOODWAY

WIDTH

(FEET)

SECTION

AREA

(SQ. FEET)

MEAN

VELOCITY

(FEET/SEC)

1% ANNUAL CHANCE FLOOD WATER SURFACE

ELEVATION (FEET NAVD88)

WITHOUT

FLOODWAY

WITH

FLOODWAY
INCREASEREGULATORY

CROSS

 SECTION
DISTANCE

1

BX 5.0 628.2 628.9 0.7628.2103,858 585 14,576

BY 5.3 628.7 629.5 0.8628.7106,061 380 13,823

BZ 6.3 629.1 629.8 0.7629.1107,671 335 11,658

CA 5.6 629.6 630.4 0.8629.6109,718 440 13,209

CB 6.0 630.4 630.9 0.5630.4111,707 370 12,266

CC 6.1 630.5 631.2 0.7630.5112,747 3743 11,205

CD 4.5 631.5 632.4 0.9631.5114,374 4823 15,446

CE 5.8 631.8 632.6 0.8631.8116,823 4653 11,912

CF 5.1 632.1 632.9 0.8632.1117,435 5073 13,502

CG 5.8 632.3 633.3 1.0632.3119,180 445 11,787

CH 4.2 633.3 634.2 0.9633.3120,805 532 16,391

CI 5.0 633.8 634.6 0.8633.8123,069 4993 13,735

CJ 5.0 634.6 635.3 0.7634.6125,342 485 13,772

CK 4.6 635.1 635.8 0.7635.1126,988 455 15,122

CL 6.1 635.3 636.1 0.8635.3129,025 392 11,299

CM 6.2 635.8 636.6 0.8635.8130,664 395 11,049

CN 4.8 637.3 638.0 0.7637.3133,324 450 14,242

CO 5.2 637.7 638.4 0.7637.7134,964 411 13,325

CP 5.6 638.1 638.6 0.5638.1136,345 362 11,446

CQ 7.0 638.6 639.4 0.8638.6138,918 305 9,051

FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA

FLOODING SOURCE: ELK RIVER

KANAWHA COUNTY, WV

AND INCORPORATED AREAS

T
A

B
L

E 7

1 Feet above confluence with Kanawha River

3 While a bare earth Digital Elevation Model is used for this study, some buildings are modeled as obstructions in the HEC-RAS model. Floodway width reported by HEC-RAS
excludes obstructions therefore is different from the floodway width measured on the map.
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LOCATION FLOODWAY

WIDTH

(FEET)

SECTION

AREA

(SQ. FEET)

MEAN

VELOCITY

(FEET/SEC)

1% ANNUAL CHANCE FLOOD WATER SURFACE

ELEVATION (FEET NAVD88)

WITHOUT

FLOODWAY

WITH

FLOODWAY
INCREASEREGULATORY

CROSS

 SECTION
DISTANCE

1

CR 7.2 639.5 640.3 0.8639.5140,883 290 8,869

CS 5.9 640.5 641.3 0.8640.5143,597 365 10,714

CT 6.8 641.1 641.9 0.8641.1145,827 281 9,352

CU 6.4 641.7 642.5 0.8641.7147,575 310 9,941

CV 6.2 641.9 642.7 0.8641.9148,870 365 10,326

CW 6.8 645.6 646.3 0.7645.6159,272 323 9,374

CX 7.6 646.1 646.8 0.7646.1160,882 280 8,367

CY 5.2 647.0 647.8 0.8647.0162,297 445 12,270

CZ 6.7 647.3 648.0 0.7647.3164,621 342 9,464

FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA

Feet above confluence with Kanawha River1

FLOODING SOURCE: ELK RIVER

KANAWHA COUNTY, WV

AND INCORPORATED AREAS

T
A

B
L

E
 7

DA 5.8 647.6 648.6 1.0647.6166,249 415 11,178
DB 8.8 647.8 648.8 1.0647.8167,189 280 7,374
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BASE FLOOD 
FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATION 

(FEET NAVO) 

SECTION MEAN 

CROSS SECTION DISTANCE1 WIDTH AREA VELOCITY REGULATORY WITHOUT WITH INCREASE (FEET} (SQUARE (FEET PER FLOODWAY FLOODWAY 
FEET) SECOND) 

Thorofare Run 

A 85 46 293 5.2 631. 5 613. 0
2 

614.0 1.0 

B 1,065 61 227 6.7 631. 5 620. 9
2 

621.7 0.8 

C 2,190 so 230 6.6 635.8 635.8 636.5 0.7 

D 3,445 41 165 7.0 650.9 650.9 651. 3 0.4 

E 4,065 so 198 5.8 658.2 658.2 658.3 0.1 

F 4,900 50 178 6.5 668.2 668.2 668.4 0.2 

G 5,630 47 155 7.4 682.4 682.4 682.5 0.1 

H 5,800 18 127 9.1 686.8 686.8 687.3 0.5 

I 5,975 73 386 3.0 689.5 689.5 690.3 0.8 

J 6,410 57 161 7 .1 694.4 694.4 694.4 0.0 

K 6,930 23 107 10.8 704.3 704.3 704.3 0.0 

L 7,100 30 163 7.1 706.8 706.8 707.4 0.6 

M 7,525 26 117 9.8 713 .3 713 .3 713. 3 0.0 

N 7,655 87 526 2.2 719. 0 719. 0 719. 7 0.7 

0 8,100 20 103 11. 2 725 .4 725.4 725 .4 0.0 

p 8,650 20 105 6.7 734.0 734.0 734.8 0.8 

Q 8,870 63 473 1.5 741.1 741.1 741. 9 0.8 

R 9,060 48 203 3.5 741.1 741.1 741.9 0.8 

s 9,195 46 201 3.5 744.7 744.7 745.6 0.9 

T 10,130 38 103 6.8 764.7 764.7 764.7 0.0 

u 10,840 45 127 5.5 776.1 776.1 776.9 0.8 

V 11,035 50 110 6.4 781. 5 781.5 782.5 1.0 

w 11,710 23 77 9.1 800.5 800.5 800.7 0.2 

X 12,650 16 72 9.7 844.6 844.6 844.6 0.0 

1Feet above confluence with Big Sandy Creek 
2Elevation computed without consideration of backwater from Big Sandy Creek 

-I 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

)> FLOODWAY DATA 
m 

KANAWHA COUNTY, WV 

AND INCORPORATED AREAS 
...... THOROFARE RUN 
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5.0       INSURANCE APPLICATIONS 
 

For flood insurance rating purposes, flood insurance zone designations are assigned to a 
community based on the results of the engineering analyses. These zones are as follows:  

 
Zone A  
 
Zone A is the flood insurance risk zone that corresponds to the 1-percent annual 
chance floodplains that are determined in the FIS by approximate methods.  
Because detailed hydraulic analyses are not performed for such areas, no Base 
Flood Elevations (BFEs) or base flood depths are shown within this zone. 
 
Zone AE  
 
Zone AE is the flood insurance risk zone that corresponds to the 1-percent annual 
chance floodplains that are determined in the FIS by detailed methods.  In most 
instances, whole-foot BFEs derived from the detailed hydraulic analyses are 
shown at selected intervals within this zone. 
 
Zone AH 
 
Zone AH is the flood insurance rate zone that corresponds to the areas of 1-
percent annual chance shallow flooding (usually areas of ponding) where average 
depths are between 1 and 3 feet. Whole-foot base flood elevations derived from 
the detailed hydraulic analyses are shown at selected intervals within this zone. 
 
Zone AO 
 
Zone AO is the flood insurance rate zone that corresponds to the areas of 1-
percent annual chance shallow flooding (usually sheet flow on sloping terrain) 
where average depths are between 1 and 3 feet. Average whole-depths derived 
from the detailed hydraulic analyses are shown within this zone. 
  
Zone V 
 
Zone V is the flood insurance rate zone that corresponds to the 1-percent annual 
chance coastal floodplains that have additional hazards associated with storm 
waves.  Because approximate hydraulic analyses are performed for such areas, no 
base flood elevations are shown within this zone. 
 
Zone VE 
 
Zone VE is the flood insurance rate zone that corresponds to the 1-percent annual 
chance coastal floodplains that have additional hazards associated with storm 
waves. Whole-foot base flood elevations derived from the detailed hydraulic 
analyses are shown at selected intervals within this zone. 
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Zone X 
 
Zone X is the flood insurance risk zone that corresponds to areas outside the 0.2-
percent annual chance floodplain, areas within the 0.2-percent annual chance 
floodplain, areas of 1-percent annual chance flooding where average depths are 
less than 1 foot, areas of 1-percent annual chance flooding where the contributing 
drainage area is less than 1 square mile, and areas protected from the 1-percent 
annual chance flood by levees. No BFEs or base flood depths are shown within 
this zone.  
 
Zone D 
 
Zone D is the flood insurance rate zone that corresponds to unstudied areas where 
flood hazards are undetermined, but possible. 

 
 
6.0 FLOOD INSURANCE RATE MAP  

 

The FIRM is designed for flood insurance and floodplain management applications.  

For flood insurance applications, the map designates flood insurance risk zones as 
described in Section 5.0 and, in the 1-percent annual chance floodplains that were studied 
by detailed methods, shows selected whole-foot BFEs or average depths. Insurance 
agents use the zones and BFEs in conjunction with information on structures and their 
contents to assign premium rates for flood insurance policies.  

For floodplain management applications, the map shows by tints, screens, and symbols, 
the 1- and 0.2-percent annual chance floodplains. Floodways and the locations of selected 
cross sections used in the hydraulic analyses and floodway computations are shown 
where applicable.  

The current FIRM presents flooding information for the entire geographic area of 
Kanawha County.  Previously, separate Flood Hazard Boundary Maps and/or FIRMs 
were prepared for each identified flood-prone incorporated community and the 
unincorporated areas of the county. This countywide FIRM also includes flood hazard 
information that was presented separately on Flood Boundary and Floodway Maps 
(FBFMs), where applicable.  Historical data relating to the maps prepared for each 
community, up to and including this countywide FIS, are presented in Table 8, 
"Community Map History." 
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COMMUNITY 
NAME 

INITIAL 
IDENTIFICATION 

FLOOD HAZARD 
BOUNDARY MAP 
REVISIONS DATE 

INITIAL FIRM 
DATE 

FIRM REVISIONS DATE 

       
       

 Belle, Town of 
 
 

March 1, 1974 April 25, 1975 
October 31, 1975 

April 15, 1982 February 6, 2008 
 

 

        
 Cedar Grove, Town of 

 
 

March 8, 1974 June 4, 1976 June 1, 1982 February 6, 2008 
    

 

        Charleston, City of 
 
 

May 10, 1974 January 24, 1975 June 15, 1983 April 3, 1985 
February 6, 2008 

 

 

  
 

         
 

 

 Chesapeake, Town of March 15, 1974 June 11, 1976 
March 25, 1977 

June 1, 1982 February 6, 2008 
    

 

       
 Clendenin, Town of August 9, 1974 June 11, 1976 July 16, 1984 February 6, 2008 

  
 

 Dunbar, City of March 1, 1974 November 14, 1975 June 1, 1982 April 3, 1985 
February 6, 2008 

 

 

      
 East Bank, Town of March 22, 1974 September 26, 1975 June 1, 1982 February 6, 2008 

 
 

       
 Glasgow, Town of March 8, 1974 October 10, 1975 June 15, 1982 February 6, 2008 
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COMMUNITY 
NAME 

INITIAL 
IDENTIFICATION 

FLOOD HAZARD 
BOUNDARY MAP 
REVISIONS DATE 

INITIAL FIRM 
DATE 

FIRM REVISIONS DATE 

       
       

 Handley, Town of 
 
 

January 17, 1975 None July 5, 1984 February 6, 2008 
    
 

 

        
 Kanawha County  

   (Unincorporated Areas) 
 

April 25, 1975 December 12, 1975 
December 24, 1982 

March 18, 1985 February 6, 2008 
       

 

       
 Marmet, Town of 

 
 

April 12, 1974 June 11, 1976 April 15, 1982 April 3, 1985 
February 6, 2008 

 

 

  
 

     

 Nitro, City of March 15, 1974 October 17, 1975 April 15, 1982 February 6, 2008 
    

 

       
 Pratt, Town of March 8, 1974 September 26, 1975 May 1, 1984 February 6, 2008  

 South Charleston, City of November 1, 1974 None June 15, 1982 April 3, 1985 
February 6, 2008 

 

      
 St. Albans, City of March 8, 1974 October 3, 1975 June 15, 1982 February 6, 2008  

       
       

       
       
       

T
A

B
L

E
 8

 

        FEDERAL EMERGENCY MANAGEMENT AGENCY 
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7.0 OTHER STUDIES 
 
An advisory study for Kanawha County was complete in 2016. It produced updated 
approximate floodplain boundaries for selected streams down to two square miles 
drainage area. The updated approximated floodplains for Big Sandy Creek, Blue Creek, 
Bufflick Run, Falling Rock Creek, Gabes Creek, Indian Creek, Jordan Creek, King 
Shoals Run, Leatherwood Creek, Left Fork Leatherwood Creek, Left Hand Creek, Little 
Blue Creek, Mile Fork, Morris Creek, Pinch Creek, Queen Shoals Creek, Upper King 
Shoals Run, and Wills Creek were incorporated by this revision where appropriate. 
 
This is a multi-volume FIS. Each volume may be revised separately, in which case it 
supersedes the previously printed volume. Users should refer to the Table of Contents in 
Volume 1 for the current date of each volume; volumes bearing these dates contain the 
most up-to-date flood hazard data. 
 
This FIS report either supersedes or is compatible with all previous studies published on 
streams studied in this report and should be considered authoritative for the purposes of 
the NFIP.  
 
FISs have been prepared for the following adjacent countywide studies, which may 
undergo separate periodic updates (whether full or partial), and users are encouraged to 
reference the latest information at the FEMA Map Service Center (www.msc.fema.gov): 
Boone, Clay, Fayette, Jackson, Lincoln, Putnam, Raleigh, and Roane Counties, West 
Virginia. 
 

 
8.0  LOCATION OF DATA 
 

Information concerning the pertinent data used in the preparation of this study can be 
obtained by contacting the Flood Insurance and Mitigation Division, Federal Emergency 
Management Agency, One Independence Mall, Sixth Floor, 615 Chestnut Street, 
Philadelphia, PA 19106-4404.  
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APPENDIX A 

With this revision, a subset of the FIRM panels for Kanawha County, including the Town 
of Clendenin, have been updated to the most current format. Each FIRM panel may 
contain specific notes to the user that provide additional information regarding the flood 
hazard data shown on that map. However, the format of the FIRM panel does not contain 
enough space to show all the notes that may be relevant in helping to better understand 
the information on the panel. Figure 3 contains the full list of these notes for the panels 
updated in this revision. 

Figure 3: FIRM Notes to Users 

NOTES TO USERS 
For information and questions about this Flood Insurance Rate Map (FIRM), available 
products associated with this FIRM, including historic versions, the current map date for 
each FIRM panel, how to order products, or the National Flood Insurance Program (NFIP) in 
general, please call the FEMA Map Information eXchange at 1-877-FEMA-MAP (1-877-336-
2627) or visit the FEMA Flood Map Service Center website at https://msc.fema.gov. 
Available products may include previously issued Letters of Map Change, a Flood Insurance 
Study (FIS) Report, and/or digital versions of this map. Many of these products can be 
ordered or obtained directly from the website. 
 
Communities annexing land on adjacent FIRM panels must obtain a current copy of the 
adjacent panel as well as the current FIRM Index. These may be ordered directly from the 
Flood Map Service Center at the number listed above. 
 
For community and countywide map dates, refer to Table 8 in this FIS report. 
 
To determine if flood insurance is available in this community, contact your Insurance agent 
or call the National Flood Insurance Program at 1-800-638-6620. 
 
PRELIMINARY FIS REPORT: FEMA maintains information about map features, such as 
street locations and names, in or near designated flood hazard areas. Requests to revise 
information in or near designated flood hazard areas may be provided to FEMA during the 
community review period, at the final Consultation Coordination Officer's meeting, or during 
the statutory 90-day appeal period. Approved requests for changes will be shown on the 
final printed FIRM. 
 
 
The map is for use in administering the NFIP. It may not identify all areas subject to flooding, 
particularly from local drainage sources of small size. Consult the community map repository 
to find updated or additional flood hazard information. 
 
BASE FLOOD ELEVATIONS: For more detailed information in areas where Base Flood 
Elevations (BFEs) and/or floodways have been determined, consult the Flood Profiles and 
Floodway Data and/or Summary of Stillwater Elevations tables within this FIS Report. Use 
the flood elevation data within the FIS Report in conjunction with the FIRM for construction 
and/or floodplain management. 
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FLOODWAY INFORMATION: Boundaries of the floodways were computed at cross 
sections and interpolated between cross sections. The floodways were based on hydraulic 
considerations with regard to requirements of the National Flood Insurance Program. 
Floodway widths and other pertinent floodway data are provided in the FIS Report for this 
jurisdiction. 
 
FLOOD CONTROL STRUCTURE INFORMATION: Certain areas not in Special Flood 
Hazard Areas may be protected by flood control structures. Refer to Section 2.4 "Flood 
Protection Measures" of this FIS Report for information on flood control structures for this 
jurisdiction. 
 
PROJECTION INFORMATION: The projection used in the preparation of the map was 
Universal Transverse Mercator (UTM) Zone 17. The horizontal datum was NAD83, 
GRS1980 spheroid. Differences in datum, spheroid, projection or State Plane zones used in 
the production of FIRMs for adjacent jurisdictions may result in slight positional differences 
in map features across jurisdiction boundaries. These differences do not affect the accuracy 
of the FIRM. 
 
ELEVATION DATUM: Flood elevations on the FIRM are referenced to the North American 
Vertical Datum of 1988. These flood elevations must be compared to structure and ground 
elevations referenced to the same vertical datum. For information regarding conversion 
between the National Geodetic Vertical Datum of 1929 and the North American Vertical 
Datum of 1988, visit the National Geodetic Survey website at http://www.ngs.noaa.gov/ or 
contact the National Geodetic Survey at the following address: 
 
NGS Information Services 
NOAA, N/NGS12 
National Geodetic Survey 
SSMC-3, #9202 
1315 East-West Highway 
Silver Spring, Maryland 20910-3282 
(301) 713-3242 
 
Local vertical monuments may have been used to create the map. To obtain current 
monument information, please contact the appropriate local community. 
 
BASE MAP INFORMATION: Base map information shown on the FIRM was provided by 
various sources. For information about base maps, refer to Section 1.2 “Authority and 
Acknowledgements” in this FIS Report. 
 
Corporate limits shown on the map are based on the best data available at the time of 
publication. Because changes due to annexations or de-annexations may have occurred 
after the map was published, map users should contact appropriate community officials to 
verify current corporate limit locations. 
 
Base map information shown on the FIRM was derived from U.S. Department of 
Agriculture's National Agriculture Imagery Program orthoimagery (dated 2016 and 
downloaded from West Virginia Geographic Information System (GIS) Technical Center) 
and National Flood Hazard Layer database (downloaded from FEMA Map Service Center). 
 
The map reflects more detailed and up-to-date stream channel configurations than those 
shown on the previous FIRM for this jurisdiction. The floodplains and floodways that were 
transferred from the previous FIRM may have been adjusted to conform to these new 
stream channel configurations. As a result, the Flood Profiles and Floodway Data tables 
may reflect stream channel distances that differ from what is shown on the map. 
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NOTES FOR FIRM INDEX 
REVISIONS TO INDEX: As new studies are performed and FIRM panels are updated within 
Monroe County, West Virginia, corresponding revisions to the FIRM Index will be 
incorporated within the FIS Report to reflect the effective dates of those panels. Please refer 
to Table 4 of this FIS Report to determine the most recent FIRM revision date for each 
community. The most recent FIRM panel effective date will correspond to the most recent 
index date.  
 
ATTENTION: The corporate limits shown on this FIRM Index are based on the best 
information available at the time of publication.  As such, they may be more current than 
those shown on FIRM panels issued before {date}. 
 
FLOOD RISK REPORT: A Flood Risk Report (FRR) may be available for many of the 
flooding sources and communities referenced in this FIS Report. The FRR is provided to 
increase public awareness of flood risk by helping communities identify the areas within their 
jurisdictions that have the greatest risks. Although non-regulatory, the information provided 
within the FRR can assist communities in assessing and evaluating mitigation opportunities 
to reduce these risks. It can also be used by communities developing or updating flood risk 
mitigation plans. These plans allow communities to identify and evaluate opportunities to 
reduce potential loss of life and property. However, the FRR is not intended to be the final 
authoritative source of all flood risk data for a project area; rather, it should be used with other 
data sources to paint a comprehensive picture of flood risk. 
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Each FIRM panel contains an abbreviated legend for the features shown on the maps. 
However, the FIRM panel does not contain enough space to show the legend for all map 
features. Figure 4 shows the full legend of all map features that could apply to the panels in this 
revision. Note that not all of these features may appear on the FIRM panels in Kanawha County, 
West Virginia. 

Figure 4: Map Legend for FIRM 

SPECIAL FLOOD HAZARD AREAS: The 1% annual chance flood, also known as the base flood or 
100-year flood, has a 1% chance of happening or being exceeded each year. Special Flood Hazard 
Areas are subject to flooding by the 1% annual chance flood. The Base Flood Elevation is the water 
surface elevation of the 1% annual chance flood. The floodway is the channel of a stream plus any 
adjacent floodplain areas that must be kept free of encroachment so that the 1% annual chance flood 
can be carried without substantial increases in flood heights. See note for specific types. If the 
floodway is too narrow to be shown, a note is shown. 

 

Special Flood Hazard Areas subject to inundation by the 1% annual 
chance flood (Zones A, AE, AH, AO, AR, A99, V and VE) 

Zone A The flood insurance rate zone that corresponds to the 1% annual chance 
floodplains. No base (1% annual chance) flood elevations (BFEs) or 
depths are shown within this zone. 

Zone AE The flood insurance rate zone that corresponds to the 1% annual chance 
floodplains. Base flood elevations derived from the hydraulic analyses are 
shown within this zone. 

Zone AH The flood insurance rate zone that corresponds to the areas of 1% annual 
chance shallow flooding (usually areas of ponding) where average depths 
are between 1 and 3 feet. Whole-foot BFEs derived from the hydraulic 
analyses are shown at selected intervals within this zone. 

Zone AO The flood insurance rate zone that corresponds to the areas of 1% 
annual chance shallow flooding (usually sheet flow on sloping terrain) 
where average depths are between 1 and 3 feet. Average whole-foot 
depths derived from the hydraulic analyses are shown within this zone. 

Zone AR The flood insurance rate zone that corresponds to areas that were 
formerly protected from the 1% annual chance flood by a flood control 
system that was subsequently decertified. Zone AR indicates that the 
former flood control system is being restored to provide protection from 
the 1% annual chance or greater flood. 

Zone A99 The flood insurance rate zone that corresponds to areas of the 1% 
annual chance floodplain that will be protected by a Federal flood 
protection system where construction has reached specified statutory 
milestones. No base flood elevations or flood depths are shown within 
this zone. 

Zone V The flood insurance rate zone that corresponds to the 1% annual chance 
coastal floodplains that have additional hazards associated with storm 
waves. Base flood elevations are not shown within this zone. 

Zone VE Zone VE is the flood insurance rate zone that corresponds to the 1% 
annual chance coastal floodplains that have additional hazards 
associated with storm waves. Base flood elevations derived from the 
coastal analyses are shown within this zone as static whole-foot 
elevations that apply throughout the zone. 
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Regulatory Floodway determined in Zone AE. 

OTHER AREAS OF FLOOD HAZARD 

 

Shaded Zone X: Areas of 0.2% annual chance flood hazards and areas 
of 1% annual chance flood hazards with average depths of less than 1 
foot or with drainage areas less than 1 square mile. 

 

Future Conditions 1% Annual Chance Flood Hazard – Zone X: The flood 
insurance rate zone that corresponds to the 1% annual chance 
floodplains that are determined based on future-conditions hydrology. No 
base flood elevations or flood depths are shown within this zone. 

 

Area with Reduced Flood Risk due to Levee: Areas where an accredited 
levee, dike, or other flood control structure has reduced the flood risk 
from the 1% annual chance flood. See Notes to Users for important 
information. 

OTHER AREAS 

 

Zone D (Areas of Undetermined Flood Hazard): The flood insurance rate 
zone that corresponds to unstudied areas where flood hazards are 
undetermined, but possible. 

 

Unshaded Zone X: Areas of minimal flood hazard. 

FLOOD HAZARD AND OTHER BOUNDARY LINES 

   
    (ortho)       (vector) 

Flood Zone Boundary (white line on ortho-photography-based mapping; 
gray line on vector-based mapping) 

 
Limit of Study 

 Jurisdiction Boundary 

 
Limit of Moderate Wave Action (LiMWA): Indicates the inland limit of the 
area affected by waves greater than 1.5 feet 

GENERAL STRUCTURES 

 
Aqueduct 
Channel 
Culvert 

Storm Sewer 
 

Channel, Culvert, Aqueduct, or Storm Sewer 

__________ 
Dam 
Jetty 
Weir 

 

Dam, Jetty, Weir 

 
Levee, Dike, or Floodwall 

 
Bridge 

 

Bridge 

REFERENCE MARKERS 

NO SCREEN
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River mile Markers 

 

CROSS SECTION & TRANSECT INFORMATION 

  
Lettered Cross Section with Regulatory Water Surface Elevation (BFE) 

 
Numbered Cross Section with Regulatory Water Surface Elevation (BFE) 

 
Unlettered Cross Section with Regulatory Water Surface Elevation (BFE) 

 
Coastal Transect 

 

Profile Baseline: Indicates the modeled flow path of a stream and is 
shown on FIRM panels for all valid studies with profiles or otherwise 
established base flood elevation.  

 

Coastal Transect Baseline: Used in the coastal flood hazard model to 
represent the 0.0-foot elevation contour and the starting point for the 
transect and the measuring point for the coastal mapping.  

 
Base Flood Elevation Line 

ZONE AE 
(EL 16) Static Base Flood Elevation value (shown under zone label) 

ZONE AO 
(DEPTH 2) Zone designation with Depth 

ZONE AO 
(DEPTH 2) 

(VEL 15 FPS) 
Zone designation with Depth and Velocity 

BASE MAP FEATURES 

Missouri Creek River, Stream or Other Hydrographic Feature 

 

Interstate Highway 

 
U.S. Highway 

 
State Highway 

 County Highway 

MAPLE LANE 

 

Street, Road, Avenue Name, or Private Drive if shown on Flood Profile 

 
RAILROAD  

Railroad 

 Horizontal Reference Grid Line 

 Horizontal Reference Grid Ticks 



 

124 
 

 Secondary Grid Crosshairs 

Land Grant Name of Land Grant 

7 Section Number 

R. 43 W.  T. 22 N. Range, Township Number 

4276000mE Horizontal Reference Grid Coordinates (UTM) 

365000 FT Horizontal Reference Grid Coordinates (State Plane) 

80 16’ 52.5” Corner Coordinates (Latitude, Longitude) 
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