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The profiles in this Preliminary Flood Insurance Study report are presented in a reduced scale to minimize 
reproduction costs. All profiles will be included and printed at full scale in the final published report. 

Part or all of this Flood Insurance Study may be revised and republished at any time.  In addition, part of this 
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FLOOD INSURANCE STUDY 

HENRICO COUNTY, VIRGINIA AND INCORPORATED AREAS


1.0 INTRODUCTION 

1.1 Purpose of Study 

This Flood Insurance Study (FIS) revises and updates a previous FIS/Flood Insurance Rate 
Map (FIRM) for the unincorporated areas of Henrico County, Virginia.  This information 
will be used by Henrico County to update existing floodplain regulations as part of the 
Regular Phase of the National Flood Insurance Program (NFIP).  The information will also 
be used by local and regional planners to further promote sound land use and floodplain 
development. 

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 Acknowledgments 

The sources of authority for this FIS report are the National Flood Insurance Act of 1968 
and the Flood Disaster Protection Act of 1973. 

The hydrologic and hydraulic analyses for the original Henrico County (Unincorporated 
Areas) study were performed by CH2M HILL, Inc., for the Federal Insurance 
Administration (FIA), under Contract Number H-3833. This work, which was completed 
in April 1977, covered all significant flooding sources in Henrico County. Hydraulic and 
hydrologic analyses for Tuckahoe Creek, Deep Run, Stoney Run, North Run, Thorpe 
Branch, Rocky Branch, and Hungary Creek were provided by the U.S. Army Corps of 
Engineers (USACE), Norfolk District, and were reviewed and updated by Dewberry, 
Nealon and Davis, under agreement with the FIA. 

The hydrologic and hydraulic analyses for this study were performed by Michael Baker Jr. 
Inc., under contract to Henrico County for the Federal Emergency Management Agency 
(FEMA). This study was completed in June 2005 and covers all significant flooding 
sources in Henrico County. 

1.3 Coordination 

For the original Henrico County (Unincorporated Areas) study, the flooding sources 
studied by detailed and approximate methods were identified in meetings attended by 
Henrico County officials, and representatives of the Virginia State Water Resource Control 
Board, the FIA, and the Study Contractor (SC) in March and October 1975. 

County officials and State and Federal agencies were contacted by the SC as the original 
study progressed. The following governmental organizations furnished information used in 
this study: USACE, Norfolk District; the Virginia State Water Control Board; the Virginia 
Department of Highways and Transportation; the U.S. Soil Conservation Service (SCS); 
and the U.S. Geological Survey (USGS). 
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An intermediate Consultation and Coordination Officer’s (CCO) meeting was held in 
November 1976 to discuss work progress and coordination with the ongoing county master 
drainage study. This meeting was attended by Henrico County personnel, the consultant 
for the county comprehensive drainage study, the FIA, the Virginia State Water Control 
Board and the SC. 

On July 27, 1977, results of the original study were reviewed at the final CCO meeting. 
This meeting was attended by Henrico County officials and personnel of the FIA, the 
State Water Control Board and the SC. 

The results of the study were reviewed at the final CCO meeting held on December 15, 
2005, and attended by representatives of FEMA and Henrico County. All problems raised 
at that meeting have been addressed in this study. 

2.0 AREA STUDIED 

2.1 Scope of Study 

This FIS report covers the unincorporated areas of Henrico County, Virginia. 

The April 1977 scope of detailed study included parts of the following 
sources: James River, Gillies Creek, Stony Run, Upham Brook, North Run, 
Hungary Creek, Rocky Branch, Thorpe Branch, Tuckahoe Creek, Deep Run and Stoney 
Run. 

The flooding sources studied by detailed methods during the June 2005 work superseded all 
areas of the original scope and study and are as follows: 

Stream	 Limits of Detailed Study 

Allens Branch 	 From its confluence with the Chickahominy River to a point 
approximately 250 feet (ft.) upstream of the Interstate (I) 295 
Ramp 

Chickahominy River 	 From just upstream of Creighton Road to a point approximately 
0.4 mile (mi.) upstream of Shady Grove Road 

Copperas Creek From its confluence with Tuckahoe Creek to a point 
approximately 140 ft. upstream of Waterford Way East 

Copperas Creek Tributary 2 From its confluence with Copperas Creek to a point 
approximately 0.4 mi. upstream of Copperas Lane 

Deep Run From its confluence with the James River to a point just 
upstream of I-64 

Fourmile Creek From its confluence with the James River to a point 
approximately 0.4 mi. upstream of Doran Road 

Fourmile Creek Tributary 7 From its confluence with Fourmile Creek to a point 
approximately 1,000 ft. upstream of the confluence 

Gillies Creek From the Henrico County Boundary to a point approximately 
0.5 mi. upstream of the railroad 
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Table 1. Summary of Discharges

 Peak Discharges (cfs)  Drainage Area 10-Percent-

2-Percent- 1-Percent- 0.2-Percent-

Flooding Source and Location (Sq. Mi.) Annual-Chance Annual-Chance  Annual-Chance  Annual-Chance 

Allens Branch 
  Above confluence with Rooty Branch 3.54 987 1,725 2,155 3,290 
0.5  mile upstream of confluence with Rooty Branch 3.40 962 1,682 2,102 3,209 

  Just downstream of Fords Country Lane 3.18 923 1,616 2,020 3,085 


Chickahominy River 
  Below Upham Brook 90.9 5,900 8,400 9,700 13,800 

Copperas Creek 
At Mouth 1.76 1,340 2,184 2,735 4,024 
  760’ downstream of Lauderdale Drive 1.65 1,290 2,104 2,636 3,880 
  100’ upstream of Lauderdale Drive 1.51 1,219 1,992 2,496 3,677 
  375’ downstream of Cambridge Drive 1.42 1,170 1,915 2,400 3,536 
  830’ upstream of Cambridge Drive 1.26 1,087 1,783 2,235 3,297 
  800’ below confluence with Copperas Creek Tributary 2 1.15 1,026 1,685 2,114 3,120 
  Above confluence with Copperas Creek Tributary 2 0.63 700 1,164 1,462 2,168 
0.4  mile downstream of Church Road 0.49 603 1,006 1,265 1,879 
0.6  mile downstream of Church Road 0.34 474 798 1,004 1,496 

Copperas Creek Tributary 2 
At Mouth 0.39 522 876 1,102 1,639 
  180’ downstream of Ridgefield Parkway 0.32 454 764 963 1,434 

Deep Run 
  Above confluence of Stony Run 4.67 2,000 2,6001 2,850 3,600 
Interstate Route 64 1.18 1,650 2,1001 2,350 2,800 

4-Percent annual chance discharge 1 



Table 1. Summary of Discharges

 Peak Discharges (cfs)  Drainage Area 10-Percent

2-Percent 1-Percent 0.2-Percent-

Flooding Source and Location (Sq. Mi.) Annual-Chance Annual-Chance  Annual-Chance  Annual-Chance 

Fourmile Creek 
At Mouth 19.82 1,429 2,368 2,923 4,428 
  Above confluence with Fourmile Creek Tributary 14 18.85 1,280 2,142 2,645 4,026 
  Above confluence with Bailey Creek 
  Above confluence with Fourmile Creek Tributary 11 

13.72 
12.51 

1,023 
968 

1,729 
1,639 

2,137 
2,026 

3,266 
3,099 

  0.3 miles downstream of New Market Road 10.93 893 1,516 1,875 2,871 
Above confluence with Deerlick Branch 5.53 615 1,055 1,307 2,007 

Fourmile Creek Tributary 7 
At Mouth 1.84 307 541 694 1064 
  100’ upstream of footbridge 1.81 304 536 687 1055 

Gillies Creek 
  Jenny Scher Road 
Laburnun Avenue 

14.3 
6.5 

3,200 
1,700 

5,800 
3,200 

7,100 
3,800 

11,000 
5,900 

  950’ downstream of Laburnum Avenue 6.34 1,528 2,385 2,954 4,328 
  Above confluence with Heckler Village Tributary 1 4.99 1,324 2,077 2,575 3,779 
  Above confluence with Gillies Creek Tributary 1 2.86 949 1,506 1,870 2,755 

Gillies Creek Tributary 1 
At Mouth 2.01 1,260 2,124 2,575 3,833 
  0.4 mile downstream of Oakleys Lane 1.86 446 755 938 1,425 
  0.2 mile downstream of Oakleys Lane 
  940’ upstream of Oakleys Lane 

1.72 
1.39 

425 
374 

720 
637 

896 
792 

1,362 
1,207 

  530’ downstream of Holly Avenue 
  Kalmia Avenue 

0.46 
0.38 

317 
283 

522 
469 

652 
586 

973 
876 



Table 1. Summary of Discharges

 Peak Discharges (cfs)  Drainage Area 10-Percent-

2-Percent- 1-Percent- 0.2-Percent-

Flooding Source and Location (Sq Mi.) Annual-Chance An nual-Chance A nnual-Chance A nnual-Chance 

Harding Branch 
At Mouth 1.80 1,360 2,215 2,774 4,080 
Dam 1.58 1,255 2,048 2,566 3,779 
  Above confluence with Harding Branch Tributary 1 1.21 1,059 1,738 2,180 3,216 
  710’ upstream of confluence with 
    Harding Branch Tributary 1 1.09 992 1,631 2,047 3,022 

  30’ downstream of Church Road 1.02 949 1,562 1,960 2,895 

0.2  miles downstream of Gayton Road 0.87 862 1,424 1,788 2,644 

  330’ downstream of Gayton Road 0.79 811 1,342 1,685 2,494 

  370’ upstream of Lauderdale Drive 0.49 599 1,000 1,257 1,867 

  410’ upstream of Park Terrace Drive 0.39 515 865 1,088 1,619 

  260’ upstream of Footbridge 3 0.24 297 517 652 986 


Harding Branch Tributary 1 
At Mouth 0.24 385 652 821 1,226 

Heckler Village Tributary 1 
At Mouth 1.22 569 918 1,143 1,694 
  Above confluence with Heckler Village Tributary 2 0.82 448 730 909 1,352 
0.2  mile downstream of Colwyck Drive 0.67 399 652 813 1,211 

  Colwyck Drive 0.62 378 620 773 1,152 

  230’ upstream of Colwyck Drive 0.46 193 337 420 645 


Heckler Village Tributary 2 
At Mouth 0.32 143 254 317 490 
  220’ downstream of Colwyck Drive 0.30 123 221 276 430 
  310’ upstream of Wynfield Terrace 0.16 73 134 168 264 



Table 1. Summary of Discharges

 Peak Discharges (cfs)  Drainage Area 10-Percent

2-Percent 1-Percent 0.2-Percent-

Flooding Source and Location (Sq. Mi.) Annual-Chance Annual-Chance  Annual-Chance  Annual-Chance 

Horsepen Branch 
At Mouth 1.90 1,963 3,008 3,702 5,290 
  520’ downstream of I-64 1.80 1,897 2,907 3,576 5,108 
  380’ downstream of Bethlehem Road 1.66 1,808 2,770 3,405 4,860 
  0.2 mile upstream of Bethlehem Road 1.52 1,716 2,629 3,231 4,607 
  870’ downstream of West Broad Street 1.39 1,622 2,486 3,053 4,349 
  Above confluence with Horsepen Branch Tributary 3 1.00 1,335 2,044 2,505 3,558 
  540’ downstream of Engle Road 
  Above confluence with Horsepen Branch Tributary 1 

0.96 
0.58 

1,302 
959 

1,993 
1,467 

2,443 
1,793 

3,468 
2,532 

Hungary Creek 
At Mouth 3.20 2,800 3,920 4,280 5,440 
  Richmond, Fredricksburg, and Potomac Railroad 2.28 2,200 3,150 3,450 4,435 
Staples Mill Road 
Sunburst Road 

1.32 
0.11 

1,600 
340 

2,200 
490 

2,400 
530 

3,100 
690 

James River 
  USGS Gage at Westham Bridge 6,758 131,000 232,000 290,000 475,000 

Jordans Branch 
  0.4 mile downstream of Interstate 64 3.56 2,366 3,850 4,632 6,876 
Interstate 64 3.42 2,309 3,758 4,521 6,711 

Railroad Yard 
2.34 1,834 2,984 3,589 5,329 

  750 feet upstream of Railroad Yard 2.26 1,793 2,917 3,510 5,210 
  0.2 mile downstream of Staples Mill Road 
Staples Mill Road 

1.83 
1.59 

1,577 
1,466 

2,567 
2,354 

3,088 
2,832 

4,584 
4,203 

Broad Street 1.33 1,300 2,116 2,545 3,778 
Markel Road 1.22 1,233 2,006 2,413 3,582 
  170 feet upstream of Markel Road 
  570 feet upstream of Fitzhugh Avenue2

110 feet downstream of Monument Avenue2

1.20 

1.13 0.92 

1,220 
0 
0 

1,986 
740 
652 

2,389 
1,129 
995 

3,546 
2,247 
1,980 

2All discharges reduced by 10-percent-annual-chance discharge, which is contained in the Willow Lawn Drive Culvert 



Table 1. Summary of Discharges

 Peak Discharges (cfs)  Drainage Area 10-Percent

2-Percent 1-Percent 0.2-Percent-

Flooding Source and Location (Sq. Mi.) Annual-Chance Annual-Chance  Annual-Chance  Annual-Chance 

Meredith Branch 
At Mouth 3.99 2,250 3,609 4,507 6,593 
  300’ upstream of Road to Tidewater Quarry 
  Above confluence with Meredith Branch Tributary 3 

3.79 
3.56 

2,179 
2,095 

3,498 
3,367 

4,370 
4,207 

6,395 
6,159 

  430’ upstream of Echo Lake Dam 
  390’ downstream of Footbridge 

3.43 
3.28 

2,045 
1,986 

3,290 
3,197 

4,111 
3,996 

6,020 
5,854 

  70’ upstream of Footbridge 
  190’ downstream of confluence with  

3.16 1,941 3,128 3,910 5,728 

    Meredith Branch Tributary 4 
  Above confluence with Meredith Branch Tributary 4 

3.00 
2.33 

1,881 
1,603 

3,033 
2,598 

3,792 
3,251 

5,558 
4,774 

  750’ upstream of confluence with  
    Meredith Branch Tributary 4 2.29 1,583 2,565 3,210 4,715 
  Above confluence with Meredith Branch Tributary 5 
  Above confluence with Meredith Branch Tributary 1 

1.55 
1.04 

1,237 
960 

2,021 
1,580 

2,532 
1,983 

3,729 
2,929 

North Run 
At Mouth 17.04 8,325 11,160 12,500 20,050 
  Above confluence of Rocky Branch 12.48 6,600 9,375 10,225 16,000 
  Above confluence of Hungary Creek 
  Richmond, Fredericksburg, and Potomac Railroad 

6.30 
0.96 

4,080 
1,725 

5,800 
2,410 

6,350 
2,625 

8,500 
3,400 

Rocky Branch 
At Mouth 2.46 2,750 3,825 4,175 5,360 
  Richmond, Fredericksburg, and Potomac Railroad 
  Stoneman Road 

1.75 
1.07 

2,575 
1,800 

3,640 
2,600 

3,990 
2,800 

4,790 
3,200 

Rooty Branch 
  500’ downstream of Nuckols Road 1.12 1012 1,663 2,085 3,079 
  340’ upstream of Nuckols Road 0.97 921 1,517 1,904 2,814 
  180’ downstream of dam 0.83 835 1,380 1,733 2,564 



Table 1. Summary of Discharges

 Peak Discharges (cfs)  Drainage Area 10-Percent-

2-Percent- 1-Percent- 0.2-Percent-

Flooding Source and Location (Sq. Mi.) Annual-Chance Annual-Chance  Annual-Chance  Annual-Chance 

Stoney Run 
At Mouth 2.70 1,600 2,100 2,350 2,800 
Church Road 1.47 1,400 1,850 2,000 2,450 

Stony Run 
At Mouth 4.80 1,400 2,600 3,200 4,900 
Nine Mile Road 2.58 950 1,800 2,200 3,300 

Thorpe Branch 
At Mouth 0.79 700 970 1,070 1,240 
  Hermitage Road 0.59 440 600 660 720 
Warwick Road 0.35 230 320 350 38 

Tributary A to Gillies Creek Tributary 1 
At Mouth 0.66 221 385 480 739 

  820’ upstream of Hawkes Lane 0.33 145 257 321 497 

Tributary A to Gillies Creek Tributary 1 Tributary
 At Mouth 0.17 75 139 174 274 

Tuckahoe Creek 
At Mouth 56.41 10,900 15,0001 16,500 21,000 
Above confluence of Deep Run 42.75 9,500 12,9001 14,200 17,700 

Upham Brook 
At Mouth 37.5 6,300 11,500 14,000 21,000 
Interstate 95 32.7 7,000 12,900 15,700 24,000 
Confluence of North Run 16.0 4,300 7,700 9,300 14,000 
  Confluence of Trumpet Branch 12.9 4,100 7,200 8,700 13,000 
Confluence of Jordans Branch 6.8 2,200 4,100 5,000 7,800 
Confluence of Horsepen Creek 4.2 1,600 2,900 3,500 5,400 

4-Percent annual chance discharge 1 









The Manning’s “n” values for all streams studied in detail are shown below in Table 2. 

Table 2. Manning’s “n” Values 

Stream Channel “n” Overbank “n” 

Allens Branch 0.040-0.050 0.100-0.200 
Chickahominy River 0.040-0.075 0.050-0.400 
Copperas Creek 0.045-0.055 0.100-0.200 
Copperas Creek Tributary 2 0.040-0.055 0.110-0.200 
Deep Run 0.060 0.060 
Fourmile Creek 0.045 0.100-0.200 
Fourmile Creek Tributary 7 0.045 0.140 
Gillies Creek 0.040-0.060 0.080-0.200 
Gillies Creek Tributary 1 0.050 0.110-0.200 
Harding Branch 0.035-0.055 0.060-0.200 
Harding Branch Tributary 1 0.035-0.045 0.060-0.200 
Heckler Village Tributary 1 0.035-0.050 0.100-0.200 
Heckler Village Tributary 2 0.035-0.050 0.100-0.280 
Horsepen Branch 0.035-0.050 0.100-0.200 
Hungary Creek 0.045 0.045 
James River 0.028-0.080 0.050-0.200 
Jordans Branch 0.020-0.050 0.060-0.140 
Meredith Branch 0.035-0.055 0.100-0.200 
North Run 0.045-0.060 0.045-0.060 
Rocky Branch 0.045 0.045 
Rooty Branch 0.035-0.050 0.100-0.200 
Stoney Run 0.060 0.100 
Stony Run 0.040-0.050 0.080 
Thorpe Branch 0.045 0.045 
Tributary A to Gillies Creek Tributary 1 0.050 0.100-0.200 
Tributary A to Gillies Creek Tributary 1 
Tributary 0.050 0.110-0.200 
Tuckahoe Creek 0.060-0.120 0.060-0.120 
Upham Brook 0.055-0.140 0.050-0.150 

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. 

The hydraulic analyses for this study were based on unobstructed flow.  The flood 
elevations shown on the Flood Profiles (Exhibit 1) are thus considered valid only if 
hydraulic structures remain unobstructed, operate properly and do not fail. 
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 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 used for newly created 
or revised FIS reports and FIRMs was the National Geodetic Vertical Datum of 1929 
(NGVD). With the completion of the North American Vertical Datum of 1988 (NAVD), 
many FIS reports and FIRMs are now prepared using NAVD as the referenced vertical 
datum. 

Flood elevations shown in this FIS report and on the FIRM are referenced to the NAVD. The 
conversion factor for areas within Henrico County was found to be NGVD - 1.04=NAVD. 
These flood elevations must be compared to structure and ground elevations referenced to 
the same vertical datum. For information regarding conversion between the NGVD and 
NAVD, visit the National Geodetic Survey website at www.ngs.noaa.gov, or contact the 
National Geodetic Survey at the following address: 

Spatial Reference System Division 
National Geodetic Survey, NOAA 
Silver Spring Metro Center 3 
1315 East-West Highway 
Silver Spring, Maryland 20910 
(301) 713-3191 

To obtain current elevation, description, and/or location information for benchmarks shown 
on this map, please contact the Information Services Branch of the NGS at (301) 713-3242, 
or visit their website at www.ngs.noaa.gov. 

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, Floodway Data tables, and Summary of 
Stillwater Elevation 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 community. For each stream studied by detailed methods, or redelineated, the 1- and 
0.2-percent-annual-chance floodplain boundaries have been delineated using the flood 
elevations determined at each cross section.  Between cross sections, the boundaries were 
interpolated using the digital topographic base map provided by Henrico County, with a 
contour interval of 2 ft. (Reference 28).  Both automated and manual delineation methods 
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were used. Topographic data for the floodplain models and delineation was developed using 
aerial photography flown in February of 1998 at a scale of 1”=100’ and 2 ft. contours, with 
ASPRS accuracy standards for 1”=100’ mapping (Reference 29).   

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, 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 base flood can be carried without substantial increases in flood heights.  Minimum 
Federal standards limit such increases to 1 ft., provided that hazardous velocities are not 
produced.  The floodways in this study 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 study were computed for certain stream segments on the 
basis of equal-conveyance reduction from each side of the floodplain. 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 (see Table 3, Floodway Data). In cases where the floodway and 
1-percent-annual-chance floodplain boundaries are either close together or collinear, only the 
floodway boundary is shown. 

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 WSEL of the base flood more than 
1 ft. at any point. Typical relationships between the floodway and the floodway fringe and 
their significance to floodplain development are shown in Figure 1. 
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FLOODING SOURCE FLOODWAY 

CROSS 
SECTION DISTANCE1 WIDTH 

(FEET) 
SECTION AREA 
(SQUARE FEET) 

MEAN 
VELOCITY 
(FEET PER 
SECOND) 

Hungary Creek 

A 700 117 588 7.2 
B 1,100 81 540 7.8 
C 3,000 140 787 5.1 
D 4,350 200 1,197 3.2 
E 5,000 333 1,751 2.1 
F 5,717 161 599 6.1 
G 6,700 165 702 5.1 
H 7,612 39 532 2.1 
I 9,253 211 689 2.4 
J 10,020 255 1,780 0.9 
K 10,868 241 1,393 1.7 
L 11,578 188 1,897 1.3 
M 12,988 156 779 2.1 
N 14,088 280 2,594 0.6 
O 14,848 265 1,348 1.2 
P 15,748 84 222 5.4 
Q 16,676 104 243 4.9 
R 17,078 45 239 2.2 

1 Feet above mouth 

TA
B

LE 3

FEDERAL EMERGENCY MANAGEMENT AGENCY 

HENRICO COUNTY, VA 
AND INCORPORATED AREAS 

BASE FLOOD WATER SURFACE 
ELEVATION 

REGULATORY 
(NAVD) 

WITHOUT 
FLOODWAY 

(NAVD) 

WITH 
FLOODWAY 

(NAVD) 
INCREASE 

174.4 174.4 174.9 0.5 
176.1 176.1 176.7 0.6 
182.7 182.7 183.4 0.7 
187.5 187.5 188.2 0.7 
188.0 188.0 188.7 0.7 
188.7 188.7 189.3 0.6 
191.9 191.9 192.5 0.6 
203.4 203.4 203.4 0.0 
206.6 206.6 206.6 0.0 
208.0 208.0 208.3 0.3 
208.2 208.2 208.4 0.2 
214.3 214.3 215.2 0.9 
215.0 215.0 215.8 0.8 
224.1 224.1 225.1 1.0 
224.1 224.1 225.1 1.0 
228.1 228.5 228.1 0.0 
234.1 234.1 235.1 1.0 
239.4 239.3 239.6 0.2 

FLOODWAY DATA 

HUNGARY CREEK 







FLOODING SOURCE FLOODWAY 

CROSS 
SECTION DISTANCE1 WIDTH 

(FEET) 
SECTION AREA 
(SQUARE FEET) 

MEAN 
VELOCITY 
(FEET PER 
SECOND) 

Jordans Branch 

A 3,104 222 1,610 2.9 
B 4,112 269 1,570 3.0 
C 6,111 57 929 3.8 
D 6,575 49 670 5.2 
E 7,103 80 983 3.6 
F 8,091 79 1,021 3.0 
G 8,755 67 715 4.3 
H 9,525 86 732 3.9 
I 10,097 68 529 5.4 
J 10,770 63 494 5.7 
K 12,429 48 443 5.4 
L 12,604 130 174 6.5 
M 12,945 227 421 2.7 
N 13,339 175 233 4.9 
O 13,628 110 213 5.3 
P 13,920 120 546 2.1 
Q 14,224 200 453 2.2 
R 14,454 129 273 3.6 
S 14,782 218 369 2.7 
T 15,052 218 484 2.1 

1 Feet above mouth 

TA
B

LE 3

FEDERAL EMERGENCY MANAGEMENT AGENCY 

HENRICO COUNTY, VA 
AND INCORPORATED AREAS 

BASE FLOOD WATER SURFACE 
ELEVATION 

REGULATORY 
(NAVD) 

WITHOUT 
FLOODWAY 

(NAVD) 

WITH 
FLOODWAY 

(NAVD) 
INCREASE 

160.9 160.9 161.8 0.9 
163.0 163.0 163.9 0.9 
181.5 181.5 181.6 0.1 
181.7 181.7 181.9 0.2 
184.6 184.6 184.9 0.3 
185.4 185.4 185.8 0.4 
185.5 185.5 186.2 0.7 
188.8 188.8 189.4 0.6 
189.3 189.3 190.3 1.0 
191.1 191.1 191.9 0.8 
199.8 199.8 200.0 0.2 
201.9 201.9 201.9 0.0 
205.2 205.2 205.2 0.0 
206.3 206.3 206.3 0.0 
206.9 206.9 207.0 0.1 
207.0 207.0 207.5 0.5 
207.0 207.0 207.5 0.5 
207.1 207.1 207.6 0.5 
207.7 207.7 207.9 0.2 
207.9 207.9 208.1 0.2 

JORDANS BRANCH 

FLOODWAY DATA 































1-PERCENT-ANNUAL-CHANCE FLOODPLAIN 

Figure 1. Floodway Schematic 

5.0 INSURANCE APPLICATION 

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 rate zone that corresponds to the 1-percent-annual-chance floodplains 
that are determined in the FIS report by approximate methods. Because detailed hydraulic analyses 
are not performed for such areas, no BFEs or depths are shown within this zone. 

Zone AE 

Zone AE is the flood insurance rate zone that corresponds to the 1-percent-annual-chance floodplains 
that are determined in the FIS report by detailed methods.  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 areas of 1-percent annual chance 
shallow flooding (usually areas of ponding) where average depths are between 1 and 3 feet. Whole-
foot BFEs derived from the detailed hydraulic analyses are shown at selected intervals within this 
zone. 
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Zone AO 

Zone AO is the flood insurance rate zone that corresponds to 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-foot-depths derived from the detailed hydraulic analyses are shown within this 
zone. 

Zone AR 

Zone AR is the flood insurance risk zone that corresponds to an area of special flood hazard formerly 
protected from the base flood event by a flood-control system is being restored to provide protection 
form the 1-percent-annual-chance or greater flood event.  

Zone A99 

Zone A99 is the flood insurance rate zone that corresponds to areas of the 1-percent-annual-chance 
floodplain that will be protected by a Federal flood protection system where construction has reached 
specified statutory milestones. No BFEs or depths 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 BFEs 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 BFEs derived from 
the detailed hydraulic analyses  are shown at selected intervals within this zone.  

Zone X 

Zone X is the flood insurance rate 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 ft., areas of 
1-percent-annual-chance flooding where the contributing drainage area is less than 1 sq. mi., and 
areas protected from the base flood by levees.  No BFEs or depths are shown within this zone. 

Zone X (Future Base Flood) 

Zone X (Future Base Flood) is the flood insurance risk zone that corresponds to the 1-percent-annual­
chance floodplains that are determined based on future-conditions hydrology. 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.  
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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 rate 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 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. 

The countywide FIRM presents flooding information for the entire geographic area of Henrico 
County. Previously, FIRMs were prepared for each incorporated community and the 
unincorporated areas of the County identified as flood-prone.  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 are 
presented in Table 4, “Community Map History.” 
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7.0 OTHER STUDIES


The original FIS for Henrico County (Unincorporated Areas) was published by FEMA on 
February 4, 1981 (Reference 25). 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. 

8.0 	 LOCATION OF DATA 

Information concerning the pertinent data used in the preparation of this study can be obtained by 
contacting FEMA, Mitigation Division, 615 Chestnut Street, Philadelphia, Pennsylvania 19106. 
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