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NOTICE TO FLOOD INSURANCE STUDY USERS  

 

Communities participating in the National Flood Insurance Program (NFIP) have established 
repositories of flood hazard data for floodplain management and flood insurance purposes. This 
Flood Insurance Study (FIS) report may not contain all data available within the Community 
Map Repository. Please contact the Community Map Repository for any additional data.  

 

Selected Flood Insurance Rate Map (FIRM) panels for this community contain 
information that was previously shown separately on the corresponding Flood Boundary 
and Floodway Map panels (e.g., floodways and cross sections). In addition, former flood 
insurance risk zone designations have been changed as follows.  
 
    Old Zone(s)   New Zone 
     A1 – A30         AE 
     V1 – V30         VE 
            B            X 
            C            X 

 

The Federal Emergency Management Agency (FEMA) may revise and republish part or all of 
this FIS report at any time. In addition, FEMA may revise part of this FIS report by the Letter of 
Map Revision process, which does not involve republication or redistribution of the FIS report. 
Therefore, users should consult with community officials and check the Community Map 
Repository to obtain the most current FIS report components.  

 

Initial FIS Effective Date: November 15, 1985 

 

Revised FIS Date: September 27, 2010 
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FLOOD INSURANCE STUDY 
DISTRICT OF COLUMBIA 

WASHINGTON, D.C. 

1.0  INTRODUCTION 

 
1.1 Purpose of Study 
 

This Flood Insurance Study (FIS) revises and supersedes the FIS reports and/or 
Flood Insurance Rate Maps (FIRMs) in the geographic area of the District of 
Columbia, Washington D.C. (hereinafter referred to as D.C.), 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. This information will also be used by D.C. to update existing 
floodplain regulations as part of the Regular Phase of the National Flood 
Insurance Program (NFIP), and by local and regional planners to further promote 
sound land use and floodplain development. Minimum floodplain management 
requirements for participation in the NFIP are set forth in the Code of Federal 
Regulations at 44 CFR, 60.3.  
 
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. 
 
The hydrologic and hydraulic analyses for this study were performed by the U.S. 
Army Corps of Engineers (USACE) for the Federal Emergency Management 
Agency (FEMA) under Contract No. HSFE03-04-X-0016. The study was 
completed in December 2005. The November 15, 1985 FIS was prepared by 
Sheladia Associates, Inc., (SAI), under Contract No. H-6816. This study was 
completed in April 1983. 
 
The base mapping for this study was obtained from the D.C.’s Office of the Chief 
Technology Officer (OCTO), which is responsible for implementing and 
managing the enterprise-wide geographic information system (GIS) for 
Washington D.C.  These planimetrics were developed from aerial photography 
acquired in the spring of 1999, and originally published on June 10, 2002.  The 
planimetrics used for this study was updated in December 2004.  The data are in 
the Maryland State Plane Coordinate System and horizontally referenced to the 
North American Datum of 1983 (NAD83) and vertically to the North American 
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Vertical Datum of 1988 (NAVD88).  OCTO is located at 441 4th Street, NW, 
Suite 9305 Washington, D.C. 20002. 

 
1.3 Coordination 
 

The initial Consultation Coordination Officer (CCO) meeting for the previous 
study was held in May 1979, and attended by representatives of FEMA, D.C., and 
the study contractor.  The D.C. Department of Environmental Services (DES) 
served as the city coordinating agency for the previous study.  Results of the 
hydrologic analyses were coordinated with the U.S. Geological Survey (USGS) 
and the DES.  The results of the previous study were reviewed at the final 
meeting, on March 27, 1984, attended by representatives of the study contractor, 
FEMA, and the community.  The study was acceptable to the community.  
 
The initial CCO meeting for this study was held on February 10, 2005, and 
attended by representatives of FEMA, D.C., and USACE (Study Contractor for 
this study).   The D.C. Emergency Management Agency (EMA) served as the city 
coordinating agency for this study.  
 
Coordination with City officials and Federal, State, and regional agencies 
produced information pertaining to floodplain regulations, community maps, 
flood history, and other hydrologic data.   
 
The results of the study were reviewed at the final CCO meeting held on 
September 26, 2006, and attended by representatives of FEMA, the community, 
and the study contractor.  The 90-day statutory process for appeals was initiated 
on October 5th, 2007.  
 

 
2.0 AREA STUDIED 
 

2.1 Scope of Study 
 

This FIS covers the geographic area of D.C.  The area of study is shown on the 
Vicinity Map (Figure 1). 

 
USACE was contracted to perform detailed studies on the same streams studied 
with detailed methods in the effective FIS.  The selection of streams for detailed 
study in the original FIS was made jointly with the community officials at the 
Time and Cost Meeting held in May 1979, with priority given to all known flood 
hazard areas and areas of projected development and proposed construction 
through May 1984.  Rock Creek, a tributary of the Potomac River, was included 
in the original FIS as “an existing data study stream,” referring to a study by 
CH2MHill (1979). This study reevaluated the hydrology and hydraulics in detail 
for Rock Creek.  Table 1 lists the rivers or streams studied in whole or in part by 
detailed methods in the study. 
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USACE’s detailed methodology included comparing existing condition hydrology 
calculations to the results used in the effective FIS (refer to Section 3.1).  New 
georeferenced hydraulic models were created for each stream studied in detail, 
and the resulting GIS layers (floodplains, cross-sections, floodways) were used in 
the development of the updated FIS mapping (refer to Section 3.2). 

 
Table 1- Names of streams and rivers studied in whole or partially by 

detailed methods 
 

Anacostia River Melvin Hazen Branch 

Barnaby Run Oxon Run 

Broad Branch Pinehurst Run 

Creek along Normanstone Drive Pope Branch 

East Creek A Potomac River 

East Creek B Rock Creek 

Fenwick Branch Tributary of Fenwick Branch 

Fort Dupont Creek Watts Branch 

 
Flooding in parts of the community with low development potential or minimal 
flood hazard was studied by approximate methods. Table 2 lists the streams 
studied in whole or partially by approximate methods.  
 

Table 2- Names of streams and rivers studied in whole or partially by 
approximate methods 

 

Broad Branch1 Tributary near East Capitol Street 

Hickey Run Tributary near Gaging Station2 

Melvin Hazen Branch Tributary near Military Road 

Pinehurst Run3 Tributary through Dumbarton Oaks Park 

Piney Branch Tributary through Dupont Park2 

Tributary near Battle Kemble Park Tributary through Klingle Park 

Tributary near Dalecarlia Reservoir Tributary through Soapstone Park 

 
1- The reach of Broad Branch originally studied by approximate method was 
downstream of a portion of the same stream that had been studied in detail.  As 
part of the study, USACE included the downstream portion in the hydraulic 
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model for Broad Branch.  Because limited data were available for the downstream 
reach, the floodplain was left as a Zone A. 
 
2 - Tributary near Gaging Station and Tributary through Fort Dupont Park were 
listed in the effective FIS as streams studied via the approximate methodology, 
but a review of the effective Flood Insurance Rate Maps (FIRM) revealed that 
these streams had not been mapped.  USACE was directed by FEMA Region III 
to not include them as part of the study because of their location within park 
lands. 
 

3 - The reach of Pinehurst Branch originally studied by approximate method was 
downstream of a portion of the same stream that had been studied in detail.  As 
part of the study, USACE upgraded the downstream portion to a detailed study 
and included it in the hydraulic model for Pinehurst Run. 
 
USACE’s methodology for approximate method streams included developing the 
1-percent annual chance discharge for the stream (refer to Section 3.1).  New geo-
referenced hydraulic models were created for each approximate method stream, 
and the resulting GIS layer for the 1-percent annual chance inundation area was 
used in the development of the updated FIS mapping. 
 
This FIS incorporates Letter of Map Revision (LOMR) case number 07-03-1294P 
as issued by FEMA on August 31, 2007.  This LOMR reflects more detailed 
topographic data along the Potomac River in the vicinity of Arnold Ave SW and 
Lackland Way SW. 

 
 

2.2 Community Description 
 

D.C., the capital of the nation, is located between the states of Maryland and 
Virginia and contains an area of about 69 square miles (44,160 acres). The 
District of Columbia is bounded by Montgomery and Prince George’s Counties, 
Maryland, and the Potomac River, which separates D.C. from Virginia.  
 
In 2004, D.C. was home to more than 553,500 people (Census 2005a). The 
number of housing units in 2002 was 272,636, of which 104,866 were in 
existence prior to 1939 (Census 2005c).  
 
As befits the Nation’s capital, D.C. is highly urbanized. Only about 19 percent of 
the D.C. area has been left relatively undisturbed (FEMA 1985). The majority of 
this area is found in the numerous parks, memorials, and national historic sites 
throughout the city, with 36 operated by the National Park Service alone. The 
largest parks are Rock Creek Park proper (over 1600 acres), Fort Dupont Park 
(376 acres), and the National Zoological Park (163 acres).  
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The topography of the District of Columbia is rolling with elevations ranging 
from sea level along the tidal portions of the Potomac and Anacostia Rivers, to as 
much as 414 feet North American Vertical Datum of  1988 (NAVD88) at 
Tenleytown.  Interstream ridges are highest in the part of the Piedmont that 
makes up the northwestern part of the city.  These ridges descend gradually to the 
coastal plains to the south and east, where hilltop elevations rarely exceed 230 
feet NAVD88.   
 
Topography indicates that much of the land drains toward Rock Creek and the 
Anacostia River. The D.C. Homeland Security Emergency Management Agency 
(DC HSEMA) reports that single family and multifamily residential flooding is 
limited because residential properties tend to rise quickly from the Anacostia and 
Potomac Rivers. Floodplain management following the preparation of the 
effective FIS (FEMA 1985) includes floodplain building code restrictions that 
also reduce exposure of residential and commercial development to flood damage.  
 
D.C. is located in the Chesapeake Bay drainage basin, on the dividing line 
between the Piedmont and the Coastal Plain province (about 60 miles east of the 
Appalachian Mountain range and 100 miles west of the Atlantic Ocean). Its 
location between the coastal plain and the mountains results in three primary 
sources of moisture (Figure 2). According to the USGS (1991), these are air 
moving inland from the Atlantic Ocean, air of tropical origin in the Gulf of 
Mexico, and air containing moisture recycled form land surfaces, lakes, and 
reservoirs. National Climatic Data Center records indicate that the mean annual 
precipitation for the period 1963-2004 is about 41.6 inches.  
 
Precipitation is distributed fairly evenly throughout the year, but can be higher in 
the summer due to short-duration, high-intensity storms. Summers are generally 
warm and humid, with the warmest temperatures in mid to late July, often above 
80 degrees Fahrenheit. Winter is normally mild, with average daily low 
temperatures below 30 degrees Fahrenheit, and average daily high temperatures in 
the around 45 degrees Fahrenheit. The coldest winter weather usually occurs in 
late January and early February.  
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Figure 2. Major Sources of Moisture to the District of Columbia (from USGS 1991). 
 

2.3 Principal Flood Problems 
 

USGS (1991) identified damaging floods in the District of Columbia as being 
associated with severe thunderstorms, hurricanes, and intense rainfall on existing 
snowpack. They reported that the difference in the frequency between winter-
spring flooding and summer-fall flooding is imperceptible. However, they do 
point out that loss of life from flooding caused by thunderstorms is more likely 
than from flooding caused by widespread winter-spring storms because of the 
flash flood nature of these storms. Floods along the Potomac and Anacostia 
Rivers generally result from a combination of tidal effects: storm surge along the 
river from Chesapeake Bay and fluvial flows. Table 3 lists major flood events in 
the District of Columbia, and a few of the more unusual events are described in 
more detail below. High water marks on the Potomac River at Great Falls, 
including the floods of 1936, 1942, 1972, and 1937 are shown in Figure 3.  
 
The earliest large flood of record in D.C. was the flood of June 1-2, 1889 (USGS 
1991, Frankenfeld 1924, Ambrose et al. 2002). This flood is very well described 
by an observer quoted by U.S. Signal Corps (1889):  
 

“The waters of the Potomac rose higher (June 2nd) than ever 
before known. At about noon the water had risen until the tide-
gauges were hidden, and was fully three feet above the 1877 flood 
mark, and that was fully eleven feet above the spring-tide high 
water. The streets and reservations on the lower levels in the centre 
of the city and all the wharves and streets along the river front 
were under water. Toward evening the water had begun to recede 
… The flood caused great damage along the river front and on 
Rock Creek; the harbor improvements were injured and two spans 
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of the Long Bridge were washed away. Serious, if not irreparable, 
damage was caused along the length of the Chesapeake and Ohio 
canal, which was rendered entirely unnavigable throughout its 
entire length …. Considerable damage was caused to the 
machinery plants and material in the Navy Yard.”  

 
Ambrose et al. (2002) report an unofficial crest of 11.5 ft above flood stage, or 
19.5 ft above flood stage at Aqueduct Bridge. The Signal Corps, which was the 
predecessor to the Weather Bureau and the National Weather Service, had 
provided a flood warning on May 31, and suggested that damages would have 
been worse except that many people took advantage of the warning to protect 
against flood damage. Ambrose et al. (2002) reprint a number of Library of 
Congress photos of this event, showing floodwaters on Pennsylvania Avenue. 
 
Other damaging floods associated with heavy rainfall are the floods of May 1924, 
October 1942, and June 1972. The May 12-15, 1924 flood in the Potomac basin 
occurred after several periods of rainfall, and once again, the banks of the 
Chesapeake and Ohio Canal were washed out for a distance (Frankenfeld 1924). 
Ambrose et al. (2002) report that this damage was the death knell for the 
Chesapeake and Ohio Canal. In October of 1942, extremely heavy rain in Virginia 
caused flooding in the Potomac River, resulting in a flood stage of 17.7 feet, 0.3 ft 
higher than the 1936 flood (Swenson 1942). DC HSEMA records indicate that 
this event flooded Washington Harbor, Wisconsin Avenue and K Streets in 
northwest Washington, and the waters approached the runway at Ronald Reagan 
Washington National Airport. Ambrose et al. (2002) report that the flood of 1942, 
with a crest of 10.7 ft above flood stage, is the official flood of record for 
Washington.  
 
Flash-floods have been reported in D.C. on several occasions, including July 22, 
1969, May 5, 1989, and August 11, 2001. Andrews (1969) reported that 9.02 
inches of rain fell at National Airport between June 20 to 28, 1969, with over 4 
inches (in.) on the 22nd. He described the rates of fall on that day (1.03 in. in 10 
min, 2.53 in. in 30 min, and 3.29 in. in 60 min) as being an all-time record. 
Ambrose et al. (2002) report that this rainfall led to substantial damages along 
Four Mile Run above its confluence with the Potomac River (on the Virginia side 
of the river). Other severe damages were reported in Maryland. The flood of June 
21-23, 1972 resulted from heavy rainfall caused by Tropical Storm Agnes. 
Wagner (1972) reported that the flood crest probably would have been higher 
except that it coincided with low tide.  In one case, according to DC HSEMA, up 
to five inches of rain fell in D.C. on May 5, 1989. Three people were killed, and 
hundreds of homes and businesses were destroyed. Ambrose et al. (2002) reported 
over seven inches of rain in northwest D.C. on August 11, 2001, following two 
inches of rain the previous day. Flood damage due to this flash flood event was 
described as “the worst in more than fifty years” and D.C. was declared a disaster 
area (Ambrose et al. 2002). 
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Table 3-Historical significant flood event summary for Washington, D.C. 
 

Event Date Type of Event Recurrence 
Interval 

Description 

June 1-2, 1889 Flood, Potomac River 
Basin 

50to>100 1 Flood of 1936. 1 

February 18, 1889 Ice Jam, Potomac River - 55K damages in 1918 dollars. 2 
March 28-30, 1924 Snowmelt and intense 

rainfall runoff, Potomac 
River Basin 

20 to> 100 1 5 Deaths, $4Million in Damage. 1 

May 12-14, 1924 Rainfall -  Greatest Damage since flood of 1889. 3 
August 23, 1933 Tidal Surge - Chesapeake-Potomac Hurricane of 1933. 
March 17-19, 1936 Thick Ice, Snowmelt and 

intense rainfall runoff, 
Potomac River Basin 

20 to> 100 1 Greatest flood since 1889 .1 Exceeded flood 
of May 1924. 4 
 

April 25-28, 1937 Rainfall - Third Largest flood after 1936 and 1889. 
Comparable to May 1924. 4 

October 13-17, 1942 Flood from extended 
rainfall 

>100 6 Potomac River Stage at Washington 0.3 ft 
higher than in 1936. 5 

August 12-13, 1955 Flood, Rock Creek, 
Potomac, Anacostia River 
Basins 

5 to 10 1 Hurricanes Connie and Diane. 

June 21-23, 1972 Flood, Rock Creek >100 1 Hurricane Agnes. 
September 5-6, 1979 Flood Rock Creek 50 to >100 1 Hurricane David $374,000 in damage. 7 
November 4-7, 1985 Flood, Potomac River 

Basin 
2 to>100 1 Hurricane Juan combined with stationary 

front. $9 million damage along C&O canal 
and $113 million along Potomac. 7 

May 5, 1989 Flood - Three people killed, hundreds of homes and 
businesses destroyed. 7 

January 19-21, 1996 Snowmelt Flood - Fifth highest flood on official record. 
September 6-8, 1996 Flood, Potomac River - Hurricane Fran, flooding similar to 

Hurricane Juan. 6 
August 11, 2001 Flash Flood, Rock Creek - Rock Creek discharge at Sherrill Drive gage 

about 1.5 times the 100-yr discharge. 1 
September 18-19, 2003 Flood, Potomac, Anacostia 

River Basins 
- Hurricane Isabel.  Caused a system 

malfunction in the 14th Street pumping 
station.  The Incident closed 395 in both 
directions for 48-Hours.  $125 million in 
property damages. 7 

June 22-23, 2006 Rainfall - Localized flooding throughout region 
damaged major Federal buildings.  $10 
million in damages. 7 

 
Symbol       > = Greater Than. 

1 USGS (1991) 
2 Henry (1918) 
3 Frankenfield (1924) 
4 Swenson (1937) 
5 Swenson (1942) 
6 Source: Ambrose et al. (2002) 
7 Source: DC HSEMA  

 



10 

 
 

Figure 3. Potomac River high water marks at Overlook 2, Great Falls National 
Park (courtesy National Park Service) 

 
 
River ice breakup was a feature of several notable floods in Washington, 
including February 1881; February 18, 1918; February 6, 1932; January and 
February, 1936; and February 16, 1948 (USACE 2005). According to Henry 
(1918), the ice jam flood of 1918 damaged all the house boats on the Potomac 
River (loss estimated at $1,500 in contemporary dollars), damaged all but three 
boat houses (loss estimated at $15,000 in contemporary dollars), and caused more 
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than $38,000 (contemporary dollars) in damages to commercial interests along K 
Street.  
 
The most severe ice-related flood was the flood of March 1936, which was the 
greatest flood experienced since the flood of 1889. Earlier freezing and thawing 
resulted in the formation of thick ice throughout the eastern U.S. comparable to 
1918 (Moxom 1936a), and ice jams on the Potomac River were reported in 
January and February of 1936 (USACE 2005). Rainy weather in late February 
and early March caused floodwaters to rise again in early March, but it was the 
extremely heavy rain on March 15 (over five inches in less than 12 hours in the 
headwaters of the Potomac River falling on saturated and semi-frozen ground that 
resulted in the record flood of March 17, 1936 (Moxom 1936b). Swenson (1937) 
reports that the peak stage at Wisconsin Avenue was 17.2 ft during this event. 
 
Winter floods in D.C. can also be associated with large snowpack. DC SHEMA 
reported that just two weeks after the Blizzard of 1996 dumped two to four feet of 
snow on the Washington area, 60-degree temperatures and heavy rain (two to five 
inches) led to rapid snowmelt. Flooding on the Potomac River damaged homes 
and businesses, and 80% of the paths and bridges in the C&O National Historic 
Park were wiped out. According to Ambrose et al. (2002), this flood was the fifth 
highest on record for the Potomac River (see high water mark of Figure 3). 

 
Flooding associated with hurricanes has also resulted in damaging floods in D.C. 
Ambrose et al. (2002) report that five hurricanes made landfall along the Virginia, 
Maryland, and Delaware coasts from 1900 to 2000, and only the Chesapeake-
Potomac hurricane of 1933 had winds greater than 100 miles per hour at landfall. 
This hurricane resulted in a tidal surge at D.C., with some areas of D.C. flooded to 
a depth of ten feet (Ambrose et al. 2002). Ten people died when a train crossing 
the Anacostia River was swept off the tracks by floodwaters (Ambrose et al. 
2002).  
 
Precipitation associated with Hurricane Able (September 1952) was reported as 
being about 3.47 inches (Ross 1952), which caused flooding along Rock Creek 
(Ambrose et al. 2002). The combined impact of Hurricanes Connie and Diane in 
August 1955 resulted in rainfall of 10.43 inches at Washington D.C., that caused 
major flooding in the Potomac River, according to Ambrose et al. (2002).  
 
On September 5, 1979, Hurricane David resulted in five to six inches of rain north 
and northeast of D.C., which caused flooding along Rock Creek Parkway (USGS 
1991), as well as funnel clouds and tornadoes throughout the city. According to 
DC HSEMA, $374,000 in damage was caused. USGS (1991) reported that the 
Rock Creek discharge at Sherrill Drive gage was about 1.5 times the 1-percent 
annual chance discharge during that event. Precipitation associated with the 
remnants of Hurricane Fran caused flooding along the Potomac River on the order 
of the 1985 flooding from Hurricane Juan (see Figure 3) (Ambrose et al. 2002). 
The most severe hurricane to impact D.C. in recent memory is Hurricane Isabel.   
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According to DC HSEMA, floods put the following areas and addresses at high 
risk: 3000 K Street, NW; 3030 K Street, NW; 3050 K Street, NW; 3524 K Street, 
NW; 3526 K Street, NW; 3528 K Street, NW; 1000 Potomac Street, NW; 3524 
Water Street, NW; 3526 Water Street, NW; Polk Street and Anacostia Avenue, 
SE; North Extension, Shoemaker Street (near Tilden Street); North Side, Quebec 
and Williamsburg Streets; 27th and Q Streets, (North Side); C&O Canal and 29th 
Street, NW; Mayfair Terrace and Jay Street; G and 22nd Streets, (northeast side); 
South of Potomac Avenue and Half Street; South of Frederick Douglas Memorial 
Bridge; East Side Ft. Lincoln Subdivision; Washington Channel (Maine & 6th 
Streets); and Georgetown Waterfront (between Key Bridge and the mouth of 
Rock Creek). 
 
A tropical weather pattern between June 19, 2006 and June 27, 2006 is 
responsible for considerable flooding in the interior of Washington DC affecting 
several Federal buildings, and the Smithsonian Institute.  The system produced 
heavy downpours, with a total recorded accumulation on June 25, 2006 of 7.09 
inches.  Storm related floodwaters collected along Constitution Avenue, and 
forced the closure of the IRS Headquarters, the National Archives, the 
Department of Commerce and the Department of Justice Buildings, in addition to 
several of the Smithsonian buildings. The system also caused flooding alone Rock 
Creek, inundating several of the National Zoos parking areas, and closing the 
Rock Creek Parkway. 
 

2.4 Flood Protection Measures  
 

Flooding on the Potomac River at Washington, D.C. is caused by tidal flooding 
from Chesapeake Bay and flood flows on the Potomac River upstream of 
Washington, D.C.  Flood flows combined with high tide elevations produced 
record flood flows of 484,000 cubic feet per second (cfs) in 1889 and 1936.  As a 
result of the 1936 flood, the existing flood control project was authorized for 
construction by the Flood Control Act of 1936 and completed in 1939.  In the 
Flood Control Act of 1946, Congress authorized the U.S. Army Corps of 
Engineers to modify the existing project to reduce the amount of emergency work 
required to close openings in the line of protection during a flood event. The 
National Park Service would be responsible for the emergency closures. 

 
FEMA Region III received notification from the Baltimore District Corps of 
Engineers of inadequate maintenance and observed deficiencies for the three 
federally maintained levees within the District of Columbia by letters dated 
January 31, 2007.   The structures no longer comply with NFIP Regulation 
44CFR 65.10.   The flood hazard mapping has been updated to reflect this non-
compliance and shows increased inundation areas landward of the levees. 
 
The following is a description of the project as completed for reference.   
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The project consisted of a levee between the Lincoln Memorial and the 
Washington Monument and a raised section of P Street, S.W., adjacent to Fort 
McNair.  The project had three openings that were to be temporarily closed during 
a flood emergency.  These openings were located at 23rd Street and Constitution 
Avenue, N.W.; 17th Street and Constitution Avenue, N.W.; and 2nd and P 
Streets, S.W.   In order for the project to provide the design level of protection, 
sandbag closures would have had to been constructed in the openings at 23rd 
Street and Constitution Avenue and at 2nd and P Streets.   
 
The project provided a design level of protection equal to a 575,000 cfs event 
with an estimated 1-percent annual chance (100-year) return interval.  The project 
was authorized to have a top-of-protection equal to 700,000 cfs event with an 
estimated 185-year return interval.  In October 1942, portions of Washington 
were flooded when a high tide coincided with the third highest flow of record 
(447,000 cfs) on the Potomac River.  The resulting flood stage was the highest on 
record and caused an estimated $7,407,000 in damages. 

 
The District Department of the Environment (DDOE) is the regulatory agency 
that is delegated the authority pursuant to D.C. Law 1-64 (the “District of 
Columbia Applications Insurance Implementation Act”), D.C. Code §§ 5-301 et 
seq., and Mayor’s Order 98-46 to review building permits to determine whether 
the building sites are at risk for flooding, ensure that construction is designed to 
minimize flood damage, ensure that public utilities and facilities are located, 
elevated and constructed to minimize flood damage, and generally implement and 
enforce the Act.  The DDOE’s Watershed Protection Division coordinates the 
National Flood Insurance Program for DC and coordinates general floodplain 
management activities with DC HSEMA.  
 
 

3.0 ENGINEERING METHODS 
 
For the flooding sources studied by detailed methods in the community (Table 1), 
standard hydrologic and hydraulic study methods were used to determine the 
flood hazard data required for this study. Flood events of a magnitude that 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 for 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 any 
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 that equals or exceeds the 1-percent annual chance flood in any 50-year 
period is approximately 40 percent (4 in 10); for any 90-year period, the risk 
increases to approximately 60 percent (6 in 10). The analyses reported herein 
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reflect flooding potentials based on conditions existing in the community at the 
time of completion of this study. Maps and flood elevations will be amended 
periodically to reflect future changes.  

 
3.1  Hydrologic Analyses.  

 
The effective Flood Insurance Study (FIS) for the District of Columbia (FEMA 
1985) included hydrologic analyses for the areas studied in detail. The objectives 
of the hydrologic portions of the FIS update are to compare flows established for 
detailed study areas in the effective FIS to those obtained for current conditions 
and make recommendations for revision of flow values if necessary.  The current 
FIS update has an additional objective, to establish 10-, 2-, 1-and 0.2-percent 
annual chance flows for streams identified within the effective FIS and Flood 
Insurance Rate Map approximate flood zones and previously unstudied areas. 
Methods and results of the updated hydrologic analyses are presented below.  

 
Effective FIS Hydrology 
 
For gaged watersheds, discharges for the selected exceedance probabilities used 
in the effective FIS were developed using the standard method developed by the 
Water Resources Council known as Bulletin 17 (Interagency Advisory Committee 
On Water Data (IACWD) 1976). According to the effective FIS, flood 
frequencies for the Anacostia River were based on a revision of a watershed 
modeling study undertaken by the Maryland National Capital Park and Planning 
Commission. No reference to this study was given in the effective FIS. Effective 
FIS stage-frequencies for the tidally influenced portions of the Potomac and 
Anacostia Rivers were developed by a frequency analysis of the measured water-
surface elevations recorded by the tidal gage located at Haines Point, near the 
confluence of the two rivers. The effective FIS (FEMA 1985) reported that flood 
frequencies for ungaged watersheds were developed using rainfall-runoff 
relationships established through application of the Soil Conservation Service 
(SCS, now Natural Resources Conservation Service, NRCS) triangular 
hydrograph method (USDA 1972), the SCS Technical Report 55 (TR55) method 
(USDA 1975), or regression equations developed by the U.S. Geological Survey 
(USGS) for the Northern Virginia/Metropolitan Washington areas (Anderson 
1970).  

 
Potomac River 
 
The Potomac River is affected by both riverine flows in the upper portion of the 
river within the District of Columbia and tidal and storm surge effects from 
Chesapeake Bay. 
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Riverine Hydrology 
 

For the riverine portions of the Potomac River, the effective FIS is based on a 
flood frequency analysis of annual peak discharge data collected at USGS gage 
for the Potomac River near the Washington, D.C. Little Falls Pumping Station 
(USGS Station No. 01646500), which is not tidally influenced. The period of 
record was not given in the study, but is assumed to be 1931 to 1982 (based on the 
April 1983 date given for completion of the study). The effective FIS states that 
an adjusted skew coefficient was used to account for the short length of record at 
the gage but the value of the adjusted skew was not reported.  
 
The current analysis is based on extension of the period of record to cover 1931 
through 2003, including data from a historical peak on June 2, 1889. Flood 
frequencies were developed using the Corps of Engineers’ Hydrologic 
Engineering Center (HEC) Flood Frequency Analysis (FFA) program (USACE 
1992) and an updated version of the methods in Bulletin 17, given in Bulletin 17B 
(IACWD 1982). Like the method of Bulletin 17, this method assumes that a log-
Pearson Type III distribution can adequately describe flood flows. This 
distribution is a three-parameter gamma function whose shape is proscribed by 
the mean, standard deviation, and skew of the base-10 logarithms of the data. 
Note that if skew=0, the log-Pearson Type III distribution becomes the log-
normal distribution. Plate I of Bulletin 17B provides generalized skew coefficients 
for use in developing flood frequencies when detailed studies are not available.  
 
In the case of large basins such as the Potomac River (11,560 mi2 at the gage), the 
station skew computed from the peak annual discharge data can be used without 
weighting by the generalized skew. For the same reason, the skew proposed by 
USACE (1975) in a hydrology review of Tropical Storm Agnes (June 1972) was 
not applied since it was computed using much smaller basins. No adjustment in 
the computed station skew of 0.3 was made for length of record.  
 
The results of the updated hydrologic analysis are shown in Table 4, along with 
the effective FIS discharges at the same location. The effective discharges are 
well within the 5 percent and 95 percent confidence limits of the updated 
discharges (Figure 4), therefore no revisions to the Potomac River riverine 
discharges are recommended for the selected exceedance probabilities. 
 

Table 4 - Comparison of effective and updated peak discharges, Potomac 
River at Little Falls (USGS Station No. 01646500 - 11,560 m2 drainage area) 

 

Percent Chance 
Annual Exceedance 

1985 FIS Discharge 
(cfs) 

Revised Discharge 
(cfs) 

Increase (cfs) 

10 236, 000 240,000 4,000 
2 381,000 395,000 14,000 
1 457,000 475,000 18,000 

0.2 658,000 698,000 40,000 
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Figure 4. Frequency vs. Discharge curve for the Potomac River at Little Falls (USGS Station 
No. 01646500). 
 
Tidal Hydrology  
 
For the tidally-influenced portions of the Potomac River, the effective FIS is 
based on a stage-frequency analysis of measured water-surface elevations 
recorded at National Ocean Service (NOS) gage no. 8594900, which is located at 
Haines Point, near the confluence of the Potomac and Anacostia Rivers, for the 
period April 1931-April 1980. The log-Pearson Type III procedure was used in 
the analysis with data collected from 1 January 1932 through 31 December 2003. 
Table 5 presents the five highest water levels recorded at the Potomac River 
(Haines Point) tidal gage at Washington D.C.  
 
The results of the updated tidal frequency analysis are shown in Table 6, along 
with the effective FIS stages at the same location. The effective FIS reported stage 
elevations relative to National Geodetic Vertical Datum of 1929 (NGVD29), 
which lies 0.94 ft below the mean-sea level datum for NOS gage 8595900 (Nook, 
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USACE). Stages in this report are all converted to the North American Vertical 
Datum of 1988 (NAVD88). The effective stages are well within the 5 percent and 
95 percent confidence limits of the updated stages (Figure 5), therefore no 
revisions to the Potomac River tidal stages are recommended for the selected 
exceedance probabilities. 

 
Table 5- Highest Water-Surface Elevations Recorded at Potomac River 

(Haines Point) Tidal Gage, NOS #8595900, Washington, D.C. (1932-2003) 
 

     Water-Surface Elevation 
Rank  Date  (ft mean sea level)        (ft NAVD88) 
 
  1 17 October 1942    9.50   9.65 

  2        20 March 1936   9.00   9.15 

  3        19 September 20031   8.74   8.89 

  4 24 June 1937    7.10   7.25 

  5        9 September 19962   6.60   6.75 

 
1 – Hurricane Isabel 
2 – Hurricane Fran 

 
 

Table 6- Summary of Stage-Frequency Analysis for Potomac River (Haines Point) 
Tidal Gage NOS #8595900, Washington, D.C. (1932-2003) 

 

Percent 
Chance 
Annual 

Exceedance 

1985 FIS Water 
Surface Elevation  

(ft. NGVD) 

1985 FIS Water 
Surface Elevation 

(ft. NAVD88) 

Updated Stage-
Frequency Analysis 

Water Surface 
Elevation  

(ft. NAVD88) 

10 6.7 5.9 5.8 

2 9.7 8.9 8.9 

1 11.4 10.6 10.5 

0.2 14.9 14.1 14.7 
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Figure 5.  Water-surface elevation versus return period for Potomac River (Haines Point) Tidal Gage, NOS 
#8595900, Washington, D.C. (1932-2003). 

 
Watts Branch 

 
The effective FIS (FEMA 1985) reported that flood frequencies for ungaged 
watersheds were computed by either Soil Conservation Service rainfall-runoff 
methods (USDA 1972, 1975) or regression equations for the Northern 
Virginia/Metropolitan Washington areas (Anderson 1970). More recently, a 
gaging station (USGS 01651800 Watts Branch at Washington D.C.) was placed 
along Watts Branch within the District of Columbia corporate limits. 
Approximately 3.28 square miles of the total 3.7 square-mile drainage area is 
upstream of the gaging station. The period of record available at the gaging 
station at the time of this study is 1992 through 2003; however, the peak 
measured for 2003 is an estimate as of January 2005, the time of this analysis. 

   
Application of Hydrologic Engineering Center’s Flood Frequency Analysis 
(HEC-FFA) (USACE 1992) and the techniques of Bulletin 17B (IACWD 1982) 
to peak annual discharges for the period of record from 1992 to 2002, with a 
generalized skew of 0.7 from both Bulletin 17B and Figure 13 of USACE (1975), 
yield the estimated flood frequencies shown in Table 7. The station skew is 
computed as -0.006. The effective discharges fall outside of the confidence limits 



19 

of the peak discharges computed based on the flood frequency analysis at the 
gage (Figure 6).  

 
Table 7- Comparison of 1985 FIS and updated discharges, Watts Branch at 

Washington D.C. (USGS Station No. 01651800) 
 

 
 
Because the record length of the gage is less than 25 years, a comparison of we 
compared the updated discharges to regional discharge estimates for similar 
watersheds per FEMA guidelines (FEMA 2003b) was done. For comparison 
purposes, the FIS 1-percent annual chance discharges for streams in Prince 
Georges County, Maryland, and the District of Columbia listed in Table 8 were 
examined. The FIS 1-percent annual chance discharges for streams in the 
neighboring watersheds were computed in previous flood studies using drainage 
area discharge curves developed by analyzing stream gage records for streams in 
and around Prince George’s County, Maryland, and rainfall runoff methods or 
regression equations in the District of Columbia.  
 
The regional 1-percent annual chance discharges were plotted logarithmically 
versus drainage area to establish linear relationships for the region (Figure 7). The 
Watts Branch 1-percent annual chance effective FIS discharge and the Watts 
Branch 1-percent annual chance discharge based on the flood frequency analysis 
of 10 years of record were also plotted for comparison. The comparison shows 
that the Prince George’s County 1-percent annual chance discharge estimate 
relationship falls mid-way between the effective FIS 1-percent annual chance 
discharge and the updated gage analysis 100-year discharge for Watts Branch. 
The District of Columbia discharge estimate relationship agrees with the effective 
FIS 1-percent annual chance discharge for Watts Branch.  

 
Given that the Watts Branch gage has only 10 years of record and the Watts 
Branch gage analysis 1-percent annual chance estimate appears low compared to 
both Prince George’s County and District of Columbia FIS 1-percent annual 
chance discharges, it is recommended that the effective FIS discharges for Watts 
Branch as listed in the District of Columbia FIS report be used until additional 
Watts Branch gage data is available. 

 
 

Percent Chance 
Annual Exceedance 

1985 FIS 
Discharge (cfs) 

Revised  
Discharge (cfs) 

Decrease (cfs) 

10 2,545 1,419 1,126 

2 3,368 1,812 1,556 

1 3,872 1,986 1,886 

0.2 4,880 2,413 2,467 
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Table 8- 1985 FIS discharge estimates for regional watersheds similar to Watts 
Branch. 

 

River Name/Location Drainage Area (Mi.2) 
Discharge for 1 percent 

Annual Chance Flood (cfs) 
Prince George’s County, MD 

Paint Branch 31.07 11200 
17.64 7700 

Indian Creek 29.2 10800 
25 8800 

10.4 5742 
2.6 2154 
1.9 1497 

Beaverdam Creek 14.85 6900 
7.97 4600 
3.36 2550 
2.12 921 

Burch Branch 3.78 2800 
Bear Branch 2.79 1900 

1.04 1200 
Little Paint Branch 10.39 5500 

7.78 4500 
4.17 3000 

Slingo Creek 11.35 5800 
6.86 4200 

Brier Ditch 7.52 4400 
3.81 2800 

Long Branch 1.76 1650 
Cabin Branch 3.43 2600 

2.25 1950 
Ammendale Branch 2.2 1950 

Muirkirk Branch 1.76 4470 
District of Columbia streams 

Normanstone Creek 0.344 980 
East Creek A 0.41 788 
East Creek B 0.086 292 

Fort Dupont Creek 0.57 560 
Broad Branch 1.7 3295 

Melvin Hazen Branch 0.23 849 
Fenwick Branch 1.4 3565 

Barnaby Run 3.9 4384 
Oxon Run 8.3 7545 
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Figure 6. Frequency vs. Discharge curve for Watts Branch 
 
 

Figure 7. Drainage area vs. 1-percent-annual-chance discharge curve for Watts Branch 
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Anacostia River 
 
Riverine Hydrology 

 
The Anacostia River Reach of interest drains a watershed area of 163 square 
miles. Four USGS gages are located in the general area (Table 9). The upstream 
USGS Anacostia. The Northeast Branch of the Anacostia River at Riverdale, MD 
(USGS Gage # 01649500) records peak flows for approximately 72.8 square 
miles of this watershed. Since a significant portion of the study area is ungaged, 
the effective FIS discharges for the Anacostia River were obtained employing 
watershed model simulations of design storms obtained circa 1982 (FEMA 1985).  
 
The presumption is that the hydrology portion of the effective FIS for the 
Anacostia River used all information available at the time, including gage records, 
for estimating and evaluating the watershed model simulated flow-frequency 
curve. Presumably, a restudy would be advisable if peak events have occurred 
since the study was performed which provides information for modeling that 
would significantly change the estimated curve. The influence of peaks occurring 
on flood frequency estimates during the intervening period since the effective FIS 
study was assessed by considering the record at the gages shown in Table 9. 
These gages were selected because: 1) the Northeast Branch Anacostia River gage 
at Riverdale, MD is located upstream of the study reach; 2) the Rock Creek gage 
is located immediately to the north; and 3) the Potomac River gage provides 
information on major regional events, because of its large drainage area, that 
might have bypassed by chance the smaller drainages areas served by the other 
gages; and, 4) all the gages have significant periods of record. 

 
Table 10 presents the top five ranked peak annual flows in the period of record at 
these gages. As can be seen, the four largest peaks occurred prior to the 
completion of the current flood insurance study (circa 1982). Furthermore, the 
event of record (June 1972) at the North Branch Anacostia River and Rock Creek 
gages is significantly larger than the next largest event in the period of record. 
Consequently, it is unlikely that the additional period of record would increase 
flow-quantile estimates, particularly the 1 percent chance flood. 
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Table 9 -  Gages near confluence of Potomac and Anacostia Rivers used for 
comparison of Anacostia River effective and updated hydrology. 

 

Gage Name 
USGS Gaging Station 

Number 
Drainage Area (Mi2) Period of Record 

Northeast Branch 
Anacostia River at 

Riverdale, MD 
 

1649500 72.8 1933-2003 

Rock Creek at Sherrill 
Drive, D.C. 

 

1648000 62.2 1930-2003 

Potomac River near 
Washington D.C., 
Little Falls Pump 

Station 

1646500 11560 1931-2003 

 
 

Table 10 - Top ranked peak annual events in gage record 
 

Northeast Branch Anacostia 
River at Riverdale, MD 

 

Rock Creek at  
Sherrill Drive, D.C. 

 

Potomac River near 
Washington D.C., Little Falls 

Pump Station 
 

Date 
 

Discharge 
(cfs) 

 
Date 

 

Discharge 
(cfs) 

 
Date 

 

Discharge 
(cfs) 

 
6/22/1972 12,000 6/22/1972 12,500 3/19/1936 484,000 

9/26/1975 10,800 9/6/1979 8,940 10/17/1942 447,000 

8/23/1933 10,500 7/21/1956 7,220 6/24/1972 359,000 

 
 

FEMA considers that a new estimate of a flow frequency curve is significantly 
different if the existing curve lies outside the most recently estimated curve’s 90 
percent confidence interval (FEMA 2003b). The period of record available at the 
North Branch Anacostia River gage was analyzed using Bulletin 17B (IACWD 
1982) procedures to determine if there is a significant difference based on this 
criterion. A similar analysis for Rock Creek is discussed in detail in Section 3.2.5 
below. These gages were selected because the gages provide a reasonable 
representation of the potential change that occurs due to the additional period of 
record. 
 
The Bulletin 17B analysis was used to compute both a new estimate of the 
frequency curves at the gages, including confidence intervals, for the entire period 
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of record; and, frequency curves obtained from the period used to establish the 
current FIRM map (circa 1982). The resulting frequency curves obtained by: 

 
 assuming that the current FEMA FIRM maps are representative of a period of 

record up to water year 1980; 
 assuming the data over the period of record is homogenous (effects of 

urbanization are minimal) 
 using the information in the USGS data base for Rock Creek to give historic 

treatment to the 1933 event; 
 noting that the regional skew provided in Bulletin 17B is not relevant to urban 

watersheds, and consequently, the adopted skew was set equal to the station 
skew. 
 

The 1 percent exceedance computed flow values estimated for the period of 
record up to 1980 are contained within the 90 percent confidence interval 
obtained from the full period of record for both gages, as can be seen from Figure 
8 for the Anacostia River at Riverdale and Figure 4 for the Potomac River at 
Little Falls. Consequently, the difference between estimates would not be 
considered significant based on the FEMA criterion. 
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 Figure 8: Northeast Branch Anacostia River frequency curves for approximate FEMA study period of record   
               and current period of record. 

 
The period of record gage information does not indicate that significant changes 
to the study reach frequency curve would occur because of the additional period 
of record since the last study performed to establish the effective FIS for the 
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Anacostia River. No significantly large events have occurred since 1980. 
Furthermore, an analysis of gages either upstream or in proximity of the study 
reach does not indicate that the additional period of record since the effective FIS 
was completed would significantly change the flow frequency curve based on the 
FEMA criterion. Consequently, it is not recommended to initiate any study to re-
estimate the study area flow frequency curves because the additional period or 
record is not likely to make any significant difference.  

 
Tidal Hydrology 

 
For the tidally-influenced portions of the Anacostia River, the effective FIS is 
based on a stage-frequency analysis of measured water-surface elevations 
(WSELs) recorded at National Ocean Service (NOS) gage no. 8594900, which is 
located at Haines Point, near the confluence of the Potomac and Anacostia Rivers, 
for the period April 1931-April 1980. See Tidal Hydrology for the Potomac River. 

 
Rock Creek  
 
No frequency discharges or method of analysis is contained within the effective 
FIS (FEMA 1985) for Rock Creek, which was included in the FIS as an “existing 
data study stream.” CH2M Hill (1979) completed a study titled “Rock Creek 
Watershed Conservation Study” for the National Park Service in October 1979, 
which included hydrologic analyses. They reported that Rock Creek had 
undergone two significant changes prior to 1979. The first was the construction of 
two lakes, Lake Needwood and Lake Frank in 1966 and 1968, respectively. The 
second change was the urbanization of the watershed. The CH2MHill did not 
account for the regulation effects in their frequency curves from the dams in the 
upper Rock Creek. However, if this were to be considered, it would affect the 
lower portion of the frequency curve, with the impact of decreasing the discharges 
below the ten year return interval event. The upper frequencies are not likely to be 
impacted. According to KCI Technologies (2002), CH2MHill used the Anderson 
(1970) method to develop discharge rates, which would have accounted for 
urbanization effects. 

 
More recently, in June 2002, KCI Technologies (2002) prepared a report as part 
of the Woodrow Wilson Bridge Project titled “Final Hydraulic Study of Fish 
Passage Improvements.”  The KCI study, based on annual series gage data 
collected for the period 1930 to 1999 at the USGS gage located 200 feet 
downstream of Sherrill Drive on Rock Creek, used three different analyses to 
determine whether the discharges calculated for the earlier CH2M Hill study were 
still appropriate for Rock Creek in 2002. KCI performed Log-Pearson Type III 
analyses for the three periods 1930-1965, 1969-1999, and 1930-1999. The results 
showed quite a variation between the frequency curves developed for the three 
periods. However, in comparing the results to the analysis performed by CH2M 
Hill, they concluded CH2M Hill’s discharges still to be the best representation of 
frequency discharges for Rock Creek. 
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The discharges in Table 11 were determined by plotting values for the 2, 10 and 
1-percent annual chance frequency events from KCI (2002) and best fitting 
graphical log plots based on drainage area changes in the Rock Creek watershed 
(Figure 9). The drainage areas shown in Table 11 were determined using a digital 
elevation model based on 100-foot cells; therefore, some small amount of 
difference is expected from the drainage areas reported in the effective FIS. 
Figure 10 provides the discharge-frequency curve comparison between CH2MHill 
(1979) and curves for three periods of record for USGS gage Rock Creek at 
Sherrill Drive. 

 
Table 11- Rock Creek updated frequency analysis peak discharges 

 
River 

Mile 
Drainage 

Area (Mi²) 

10-percent 
Annual Chance 
Discharge (cfs) 

2-percent 
Annual Chance 
Discharge (cfs) 

1-percent 
Annual Chance 
Discharge (cfs) 

0.2-percent 
Annual Chance 
Discharge (cfs) 

0 78 8,400 14,200 16,700 22,200 

0.9 77.5 8,400 14,100 16,600 22,100 

4.05 73.3 8,000 13,500 16,000 21,500 

4.83 68.6 7,600 12,900 15,200 20,400 

6.5 65.4 7,100 12,200 14,400 19,400 

7.5 63.6 6,900 11,800 13,900 18,800 

9 62 6,400 11,000 13,000 18,000 

9.01 60.4 5,800 10,000 12,000 16,500 
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Figure 9. Drainage area vs. discharge curve for Rock Creek. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Figure 10. Comparison between CH2MHill (1979) discharge-frequency curve and curves for three periods of record 
for USGS gage Rock Creek at Sherrill Drive. 
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Hydrology Summary  
 
FEMA considers that a new estimate of a flow frequency curve is significantly 
different if the existing curve lies outside the most recently estimated curve’s 90 
percent confidence interval (FEMA 2003b). Updated hydrological analyses for 
the Potomac River, Watts Branch, Anacostia River, and Rock Creek did not 
reveal significant differences between the discharges calculated for the effective 
FIS and those resulting from updated hydrological analyses. Therefore, the 
effective FIS discharges for these rivers shown in Table 12 are used in the current 
study. Table 12 also includes discharges for the  other detailed study rivers in the 
current revision. 

 

Table 12- Summary of Discharges 
 

Flooding Source and Location 
 

Drainage 
Area (Mi²) 

Exceedance Probability Discharge (cfs) 
10 percent         2 percent     1 percent     0.2 percent

Potomac River at downstream 
city limits 

11,560 23,6000 381,000 457,000 658,000 

Anacostia River at confluence 
with Potomac River 

163 24,884 34,241 39,462 50,000 

Watts Branch at confluence with 
Potomac River 

3.7 2,545 3,368 3,872 4,880 

Creek along Normanstone Drive 
at confluence with Rock Creek 

0.344 468 816 980 1,430 

East Creek A at downstream city 
limits 

0.41 366 652 788 1,200 

East Creek B upstream of Glen 
Brook Road 

0.086 136 242 292 505 

Fort Dupont Creek upstream of 
Chessie System Railroad 

0.57 231 450 560 895 

Broad Branch at downstream 
limit of detailed study 

1.7 2,100 2,840 3,295 4,230 

Melvin Hazen Branch upstream 
of Connecticut Ave. 

0.23 547 719 849 1,111 

Fenwick Branch at confluence 
with Rock Creek 

1.4 2,241 3,002 3,565 4,769 

Fenwick Branch upstream of 
confluence with tributary of 

Fenwick Branch 
0.76 853 1,456 1,738 2,550 

Tributary of Fenwick Branch at 
confluence with Fenwick Branch 

0.35 679 1,096 1,282 1,750 

Pope Branch upstream of 
Fairlawn Ave. 

0.39 433 755 902 1,300 

Pinehurst Run upstream of 
Oregon Ave. 

0.75 1,120 1,580 1,805 2,425 

Barnaby Run at confluence with 
Oxon Run 

3.9 2,808 3,779 4,384 5,598 

Oxon Run at confluence with 
Anacostia River 

8.3 4,795 6,490 7,545 9,660 
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3.2  Hydraulic Analyses  
 

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. Users should be aware that flood elevations shown on the 
Flood Insurance Rate Map (FIRM) represent rounded whole-foot elevations and 
may not exactly reflect the elevations shown on the Flood Profiles or in the 
Floodway Data table in the FIS report. Flood elevations shown on the FIRM are 
primarily intended for flood insurance rating purposes. For construction and/or 
floodplain management purposes, users are cautioned to use the flood elevation 
data presented in this FIS report in conjunction with the data shown on the FIRM. 
 
A triangulated irregular network (TIN), which is a 3-D model of a ground surface, 
was created from 1-meter contours and spot elevations provided by the Office of 
the Chief Technology Officer (OCTO).  OCTO is responsible for implementing 
and managing the enterprise-wide geographic information system (GIS) for 
Washington D.C.  The contours and spot elevations were compiled from aerial 
photography acquired in the spring of 1999.  The elevations of the contours and 
spot elevations were converted to feet prior to the creation of the TIN.  Cross 
sections for the backwater analyses were obtained from this TIN. The below-
water portions of the cross sections were obtained from the effective hydraulic 
models, which were originally obtained by field survey or from sounding maps.  
Locations of selected cross sections used in the hydraulic analyses are shown on 
the Flood Profiles (Exhibit 1) and on the FIRM (Exhibit 2). 
 
All bridges and culverts in the original hydraulic models were surveyed to obtain 
elevation data and structural geometry.  In an effort to identify any bridges that 
had been modified since the original FIS had been conducted, USACE contacted 
the Washington D.C. Department of Transportation (DDOT) and the National 
Park Service (NPS) to acquire the most recent data on all bridges and culverts.  
The data from DDOT and NPS were compared to the effective hydraulic models 
and if a difference existed, the bridge data were replaced with the more recent 
information.  There were several bridges and culverts for which DDOT or NPS 
did not have data.  For these crossings, USACE conducted a field survey to 
acquire the data required to model the bridge or culvert. (NOTE:  There are a few 
bridges and culverts that have been built since the previous study for which 
USACE could not obtain any information.  No information on these new stream 
crossings was available from DDOT or NPS, and USACE could not gain access 
to the bridges or culverts due to fences around private property, or due to safety 
concerns.  Notes have been added to the hydraulic models for any stream with this 
situation.) 
 
Water-surface elevations for floods of the selected recurrence intervals were 
computed through use of the USACE Hydrologic Engineering Centers River 
Analysis System (HEC-RAS version 3.1.1) step-backwater computer program. 
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Starting water-surface elevations were calculated using the slope-area method for 
most detailed study streams.  Where the detailed study began at an existing 
structure, the headwater elevation for each frequency flood was acquired from the 
effective FIS and used as the starting water surface elevation in the hydraulic 
analysis. 
 
Channel and overbank roughness factors (Manning’s “n” values) used in the 
original hydraulic computations were chosen by engineering judgment and were 
based on field observations of the stream and floodplain areas.  Roughness values 
for the main channel of the Potomac and Anacostia Rivers ranged from 0.025 to 
0.04, while floodplain roughness ranged from 0.035 to 0.08 for all floods.  
Roughness values for the main channels and overbanks of smaller streams ranged 
from 0.015 to 0.05 and 0.035 to 0.12 respectively. 
 
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.   

 
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 (NGVD29). With the finalization of 
the North American Vertical Datum of 1988 (NAVD88), many FIS reports and 
FIRMs are being prepared using NAVD88 as the referenced vertical datum. 
 
All flood elevations shown in this FIS report and on the FIRM are referenced to 
NAVD88. Structure and ground elevations in the community must, therefore, be 
referenced to NAVD88. It is important to note that adjacent communities may be 
referenced to NGVD29.  This may result in differences in Base Flood Elevations 
(BFEs) across the corporate limits between the communities.  The vertical datum 
conversion factor from NGVD29 to NAVD88 for Washington D.C. is –0.80 feet. 
 
For more information on NAVD88, see the FEMA publication entitled 
Converting the National Flood Insurance Program to the North American Vertical 
Datum of 1988 (FEMA, June 1992), 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. 

 
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 
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Technical Support Data Notebook associated with the FIS report and FIRM for 
this community. Interested individuals may contact FEMA to access these data. 

 
 

4.0 FLOODPLAIN MANAGMENT APPLICATIONS 

 
The National Flood Insurance Program (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 (100-year) flood has been adopted by FEMA as the base flood for 
floodplain management purposes.  The 0.2 percent annual chance (500-year) 
flood is employed to indicate additional areas of flood risk in the community.  For 
each stream studied in detail, 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 
triangulated irregular network discussed in Section 3.2. 
 
Delineation in and around the DC mall area, including the Smithsonian, 
monument areas and Andrews Air force base was delineated using topography  
generated from DEMs.  The DEMs used to delineate the floodplain were derived 
from LiDAR data that were developed by the Army.  NGA processed this LiDAR 
in 2004 to remove trees and buildings to create DEMs that show “bare earth”.  
The heights shown in the DEMs are orthometric NAVD88 that have an accuracy 
of +/- .5 meter (NGA). 
 
The 1- and 0.2-percent annual chance floodplain boundaries are shown on the 
Flood Insurance Rate Maps (Exhibit 2).  In cases where the 1- and 0.2-percent 
annual chance floodplain boundaries are close together, only the 1-percent annual 
chance boundary has been shown.  Small areas within the floodplain boundaries 
may lie above the flood elevations but cannot be shown due to the limitations of 
the map scale. 
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For the streams studied by approximate methods only the 1-percent annual chance 
floodplain boundary is shown. 

 
4.2   Floodways  
 

Encroachment into the floodplain, such as by structure and fill placement, reduce 
the flood carrying capacity, increase the flood height and velocity, and increase 
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 National Flood 
Insurance Program, 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 following streams had floodway analyses conducted as part of the previous 
FIS:  Barnaby Run, Broad Branch, Creek along Normanstone Drive, East Creek 
A, East Creek B, Fenwick Branch, Fort Dupont Creek, Melvin Hazen Branch, 
Oxon Run, Pinehurst Run, Pope Branch, Tributary of Fenwick Branch, and Watts 
Branch.  The floodways presented in the effective FIS were computed on the basis 
of equal conveyance reduction from each side of the floodplain.  The majority of 
the floodway analyses conducted during the previous study resulted in floodways 
within the stream channel.  A few of the aforementioned streams are also located 
within National Park boundaries.  Because floodways are typically only used for 
regulatory purposes, having floodways within the banks of a stream, or in a 
National Park where no development is likely to occur, it was decided during this 
update to reduce the number of streams with floodway analyses to only those that 
have a substantial floodway (in terms of width), and are not within a National 
Park. 
  
For this update, USACE conducted floodway analyses on the following streams:  
Broad Branch, Fenwick Branch, Oxon Run, and Watts Branch.  The objective of 
the floodway analyses was to replicate the same floodways on the aforesaid 
streams as those presented in the effective FIS.  The floodway encroachments 
were set by matching the locations from on the effective Flood Insurance Rate 
Maps, and only adjusted if necessary to keep the increase in water-surface 
elevation compared to the 1-percent annual chance flood less than 1.0 foot.   The 
results of these computations were tabulated at selected cross sections for each 
stream segment for which a floodway was computed and are presented in Table 
13. 
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As shown on the updated Flood Insurance Rate Maps (Exhibit 2), the floodway 
boundaries were computed at cross sections.  Between cross sections, the 
boundaries were interpolated.  In cases where the boundaries of the floodway and 
the 1-percent annual chance flood are either close together or collinear, only the 
floodway boundary has been shown. 
 
The area between the floodway and the 1-percent annual chance floodplain 
boundaries is termed the floodway fringe.  The floodway fringe thus encompasses 
the portion of the floodplain that could be completely obstructed without 
increasing the water-surface elevation of the 1-percent annual chance flood 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 11. 

 

 
 

Figure 11. Floodway Schematic 
 
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. 



CROSS SECTION DISTANCE WIDTH3 (FEET)
SECTION AREA 
(SQUARE FEET)

MEAN VELOCITY 
(FEET PER 
SECOND)

REGULATORY Feet 
(NAVD88)

WITHOUT FLOODWAY 
Feet (NAVD88)

WITH FLOODWAY 
Feet (NAVD88)

INCREASE (FEET)

BROAD BRANCH
A 3,070 1 33 237 13.9 102.9 102.9 103.8 0.8
B 3,680 1 30 216 15.3 116.5 116.5 116.5 0.0
C 4,260 1 50 269 12.3 133.8 133.8 133.8 0.0
D 5,160 1 35 240 13.7 150.3 150.3 150.5 0.2
E 6,620 1 45 274 12.4 178.1 178.1 178.5 0.4

FENWICK BRANCH
A    162 2 90 407 8.8 175.7 167.7 4 167.9 0.2
B 1,050 2 90 388 9.2 175.7 174.1 4 174.2 0.1
C 1,230 2 131 1,171 3.0 190.2 190.2 191.2 1.0
D 1,460 2 120 1,369 2.6 190.5 190.5 191.4 0.9
 E 1,850 2 90 895 1.9 191.0 191.0 192.0 1.0
F 2,700 2 50 189 9.2 193.4 193.4 193.6 0.2
G 4,420 2 50 195 8.9 217.4 217.4 217.5 0.1

FLOODING SOURCE FLOODWAY
BASE FLOOD 

WATER-SURFACE ELEVATION

,
H 5,180 2 50 200 8.7 231.7 231.7 231.7 0.0

OXON RUN
A   8,666 3 120 1,274 5.9 26.5 26.5 27.5 0.9
B   9,556 3 120 800 9.4 28.8 28.8 29.6 0.8
C 10,265 3 200 2,087 5.7 39.2 39.2 39.9 0.7
D 10,845 3 210 1,716 4.4 39.5 39.5 40.4 0.9
E 10,894 3 200 1,827 4.1 39.5 39.5 40.5 1.0
F 13,053 3 63 481 15.7 46.9 46.9 47.0 0.1

1 Stream distance in feet above confluence with Rock Creek
2 Stream distance in feet above confluence with Rock Creek
3 Stream distance in feet above confluence with Potomac River
4 Elevation computed without consideration of backwater effects from Rock Creek

FEDERAL EMERGENCY MANAGEMENT AGENCY

 DISTRICT OF COLUMBIA
     WASHINGTON D.C.

FLOODWAY DATA

BROAD BRANCH - FENWICK BRANCH - OXON RUN

TABLE 13

agetz
Typewritten Text



CROSS SECTION DISTANCE WIDTH (FEET)
SECTION AREA 
(SQUARE FEET)

MEAN VELOCITY 
(FEET PER 
SECOND)

REGULATORY Feet 
(NAVD88)

WITHOUT FLOODWAY 
Feet (NAVD88)

WITH FLOODWAY 
Feet (NAVD88)

INCREASE (FEET)

OXON RUN
(continued)

G 13,242 1 162 1,441 5.3 51.1 51.1 51.2 0.1
H 14,551 1 190 835 9.1 53.6 53.6 53.6 0.0
I 14,788 1 120 1,454 6.0 61.4 61.4 61.4 0.0
J 17,079 1 190 813 9.3 69.0 69.0 69.6 0.6
K 17,213 1 200 1,666 6.3 75.1 75.1 76.0 0.9
L 17,800 1 180 1,749 4.3 76.2 76.2 77.2 0.9
M 18,473 1 115 1,662 4.5 77.4 77.4 78.4 1.0
N 19,182 1 420 3,038 2.5 83.4 83.4 83.5 0.1
O 20,983 1 300 1,535 5.0 90.1 90.1 91.1 1.0
P 22,983 1 260 1,495 5.1 101.9 101.9 101.9 0.1
Q 24, 023 1 130 995 7.6 105.6 105.6 106.2 0.6

WATTS BRANCH

FLOODING SOURCE FLOODWAY BASE FLOOD  WATER-SURFACE ELEVATION

WATTS BRANCH

A    253 2 65 478 8.1 14.5   4.5 3 5.0 0.5
B    991 2 88 620 6.2 14.5   11.0 3 11.0 0.0
C 1,662 2 170 690 5.6 14.5   11.7 3 11.6 0.0
D 2,567 2 95 579 6.7 14.5   13.1 3 13.2 0.1
E 3,389 2 205 1,106 3.5 14.6 14.6 14.7 0.1
F 4,796 2 85 508 7.6 17.6 17.6 18.0 0.4
G 5,136 2 67 348 12.3 19.1 19.1 19.1 0.0
H 5,696 2 77 797 4.9 29.6 29.6 29.6 0.0

1 Stream distance in feet above confluence with Potomac River 2 Stream distance in feet above confluence with Anacostia River
3

Elevation computed without consideration of backwater effects from Anacostia River

FEDERAL EMERGENCY MANAGEMENT AGENCY

 DISTRICT OF COLUMBIA
     WASHINGTON D.C.

FLOODWAY DATA

OXON RUN - WATTS BRANCH

TABLE X
TABLE 13



CROSS SECTION DISTANCE
1 WIDTH (FEET)

SECTION AREA 
(SQUARE FEET)

MEAN VELOCITY 
(FEET PER 
SECOND)

REGULATORY Feet 
(NAVD88)

WITHOUT FLOODWAY 
Feet (NAVD88)

WITH FLOODWAY 
Feet (NAVD88)

INCREASE (FEET)

WATTS BRANCH
(continued)

I 6,218 145 812 4.8 30.6 30.6 30.6 0.0
J 6,796 100 1,051 3.7 34.2 34.2 34.5 0.3
K 7,441 114 982 3.9 36.1 36.1 36.7 0.6
L 8,200 120 957 4.1 37.3 37.3 37.7 0.4
M 8,999 66 549 7.1 40.5 40.5 40.7 0.2
N 11,212 40 359 10.8 55.0 55.0 55.9 0.9
O 11,451 65 693 5.6 59.9 59.9 60.3 0.4
P 11,947 75 544 7.1 60.8 60.8 61.3 0.5
Q 12,576 75 523 7.4 63.2 63.2 63.8 0.6
R 13,602 125 435 8.9 70.0 70.0 70.1 0.1
S 13,738 90 756 5.1 72.9 72.9 73.5 0.6
T 14,371 55 476 8.1 75.4 75.4 75.8 0.4
U 14,949 120 881 4.4 77.8 77.8 78.3 0.5
V 15 529 141 701 5 5 81 2 81 2 81 1 0 0

FLOODING SOURCE FLOODWAY BASE FLOOD 

V 15,529 141 701 5.5 81.2 81.2 81.1 0.0
W 15,706 100 817 4.7 87.3 87.3 87.7 0.4
X 16,128 100 741 5.2 87.9 87.9 88.7 0.8

1 Stream distance in feet above confluence with Anacostia River

FEDERAL EMERGENCY MANAGEMENT AGENCY

 DISTRICT OF COLUMBIA
     WASHINGTON D.C.

FLOODWAY DATA

WATTS BRANCH

TABLE 3
TABLE X

TABLE 13
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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 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 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 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.  

 
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.  
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7.0 OTHER STUDIES 
 

A Flood Insurance Study is being conducted for Prince Georges County, Maryland, 
which borders the D.C. on the northeast And Fairfax and Arlington Counties Virginia 
which border D.C on the West A Flood Insurance Study for Montgomery County was 
completed in 2006 (FEMA 2006).  The results of these Flood Insurance Studies are in 
agreement.  Results contained in the Flood Insurance Study for the City of Alexandria, 
Virginia (FEMA 1982), published in 1982, is at variance with the Potomac River flood 
elevations presented in this study.   
 
This FIS report either supersedes or is compatible with all previous studies on streams 
studied in this report and should be considered authoritative for 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 the Flood Insurance and Mitigation Division, Federal Emergency 
Management Agency, One Independence Mall, 6th floor, 615 Chestnut Street, 
Philadelphia, PA 19106. 
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