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NOTICE TO 
FLOOD INSURANCE STUDY USERS 

 
Communities participating in the National Flood Insurance Program have established repositories of flood 
hazard data for floodplain management and flood insurance purposes. This Flood Insurance Study (FIS) 
may not contain all data available within the repository. It is advisable to contact the community 
repository for any additional data. 
 
Selected Flood Insurance Rate Map panels for this community contain information that was previously 
shown separately on the corresponding Flood Boundary and Floodway Map panels (e.g., floodways, cross 
sections). In addition, former flood hazard zone designations have been changed as follows: 
 

Old Zone   New Zone 
 
A1 through A30  AE 
V1 through V30  VE 
B    X 
C    X 

Part or all of this FIS may be revised and republished at any time. In addition, part of this FIS may be 
revised by the Letter of Map Revision process, which does not involve republication or redistribution of 
the FIS. It is, therefore, the responsibility of the user to consult with community officials and to check the 
community repository to obtain the most current FIS components. 
 
Initial Countywide FIS Effective Date: July 22, 2010 
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FLOOD INSURANCE STUDY 

TANGIPAHOA PARISH, LOUISIANA, AND INCORPORATED AREAS 
 

1.0 INTRODUCTION 
1.1 Purpose of Study 

 
This Flood Insurance Study (FIS) revises and updates information on the existence and 
severity of flood hazards in the geographic area of Tangipahoa Parish, Louisiana, 
including the cities of Hammond and Ponchatoula; the Towns of Amite City, 
Independence, Kentwood and Roseland; the Villages of Tangipahoa and Tickfaw and 
unincorporated areas of Tangipahoa Parish (hereinafter referred to collectively as 
Tangipahoa Parish), and aids in the administration of the National Flood Insurance Act of 
1968 and the Flood Disaster Protection Act of 1973. This study has developed flood risk 
data for various areas of the community that will be used to establish actuarial flood 
insurance rates and assist the community in its efforts to promote sound floodplain 
management. Minimum floodplain management requirements for participation in the 
National Flood Insurance Program (NFIP) are set forth in the Code of Federal 
Regulations at 44 CFR, 60.3. 
 
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 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 the original City of Hammond study were 
performed by U.S. Geological Survey (USGS), for the Federal Insurance Administration 
(FIA), under Interagency Agreement No. H-9-77, Project Order No. 14, Amendment 
No. 2. The work for the original study was completed in May 1980. An updated version 
was prepared by Owen and White, Inc., Consulting Engineers. This study was completed 
in September 1984 and published on February 19, 1987 (Reference 1). The second 
revision was performed by the New Orleans District of the U.S. Army Corps of 
Engineers (USACE-NO), under Interagency Agreement No. EMW-95-E-4759, Project 
Order No. 4, Amendment No. 1. This revision was completed on July 21, 1999, to 
incorporate the results of detailed hydrologic and hydraulic analyses along Ponchatoula 
Creek and annexed flooding from Tangipahoa Parish (Reference 2). 
 
The hydrologic and hydraulic analyses for the original Town of Kentwood study were 
performed by USGS for the FIA, under Interagency Agreement No. H-9-77, Project 
Order No. 14, Amendment 2 (11-15-77). This study was completed in April 1978 
(Reference 3). 
 
The hydrologic and hydraulic analyses for the original City of Ponchatoula study were 
performed by USACE-NO, for the Federal Emergency Management Agency (FEMA), 

1 



 

under Interagency Agreement No. EMW-95-E-4759, Project Order No. 4. This work was 
completed in May 1996 (Reference 4). 
 
The hydrologic and hydraulic analyses for the original Village of Tangipahoa study were 
performed by USGS, for FIA, under Interagency Agreement No. IAA-H-9-77, Project 
Order No. 14. This study was published in March 1979 and covered all significant 
flooding sources in the Village of Tangipahoa (Reference 5). 
 
The hydrologic and hydraulic analyses for the original Village of Tickfaw study and the 
third revision of the FIS for the unincorporated areas of Tangipahoa Parish were 
performed by Pyburn and Odem, Inc. (Reference 6), on behalf of USACE-NO, for 
FEMA, under Contract No. DACW29-95-D-0014, Project Order No. 10. The original 
Village of Tickfaw study was published on August 23, 2000 (Reference 7). 
 
The original hydrologic and hydraulic analyses for the unincorporated areas of 
Tangipahoa Parish were performed by USGS, for FEMA, under Interagency Agreement 
No. H-9-77, Project Order No. 14. The work for the original study was completed in 
October 1980. In the first revision, an updated hydraulic analysis for the Natalbany River 
was prepared by Barr Engineering Company. That work was completed in 
December 1985. In the second revision, the hydrologic and hydraulic analyses were 
prepared by S.E. Huey Co., Consulting Engineers under Contract No. EMT-87-C-0146. 
That work was completed in September 1988. The hydrologic and hydraulic analysis for 
the third revision of the FIS for the unincorporated areas of Tangipahoa Parish were 
performed by the USACE-NO, under Interagency Agreement No. EMW-95-E-4759, 
Project Order No. 4, Amendment No. 1. The third revision of the FIS for the 
unincorporated areas of Tangipahoa Parish was published on August 23, 2000 
(Reference 8). 
 
The new detailed and enhanced approximate hydrologic and hydraulic analyses for this 
study were performed by FTN/Taylor JV, for FEMA, under Contract No. 
EMT-2002-CO-0050, Task Order No. J023. This study also incorporates new detailed 
storm surge analyses performed by the USACE-NO and wave height analysis performed 
by FTN/Taylor JV. This study was completed in January 2007. 
 

1.3 Coordination 
 

The dates of the initial and final Consultation and Coordination Officer’s (CCO) 
meetings held for Tangipahoa Parish and the incorporated communities within its 
boundaries are shown in the following tabulation.  
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Community Name  Initial CCO Date  Final CCO Date
 
Amite City, Town of * * 
Hammond, City of September 27, 1976 November 10, 1980 
Independence, Town of * *  
Kentwood, Town of September 27, 1976 March 21, 1979  
Ponchatoula, City of * June 23, 1998 
Roseland, Town of * *  
Unincorporated Areas of 
 Tangipahoa Parish October 6, 1986 August 29, 1990  
Tangipahoa, Village of September 27, 1976 October 31, 1978  
Tickfaw, Village of * July 22, 1999 
 
* Data not available 

 
For this initial parishwide revision, the initial CCO meeting was held on February 9, 2006 
with representatives of FEMA, the communities, and the study contractors to identify the 
mapping needs of the communities, such as streams to be studied by detailed and 
enhanced approximate methods. The results of the study update were reviewed at the 
final CCO meeting held on March 5, 2008, and attended by representatives of FEMA, the 
communities, and the study contractor. All problems raised at those meetings have been 
addressed. 

2.0 AREA STUDIED 

2.1 Scope of Study 

This FIS covers the geographic area of Tangipahoa Parish, Louisiana, including the 
incorporated communities listed in Section 1.1. 

The areas studied by detailed methods were selected with priority given to all known 
flood hazard areas and areas of development and construction through January 2006. 
Analyses that were performed as enhanced approximate analyses were used to study 
those areas having a low to moderate development potential or minimal to moderate 
flood hazards. The scope and methods of study were proposed to, and agreed upon, by 
FEMA and Tangipahoa Parish. 

This study also combined the individual community studies into a parishwide FIS and 
converted all Flood Insurance Rate Maps (FIRMs) to Digital FIRM (DFIRM) format. 

Streams studied by detailed methods for this study and their respective study limits from 
downstream to upstream are listed below. 

Natalbany River: Reach length of approximately 16.0 miles 
(approximately 825 feet upstream of State Route 
40 to approximately 850 feet upstream of State 
Route 48) 

Streams studied by enhanced approximate methods for this study and their respective 
study limits from downstream to upstream are listed below. 
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Natalbany River Tributary 12:  Reach length of approximately 2.1 miles (reach 
limits – 800 feet downstream of the downstream 
city limits of City of Amite to approximately 
1500 feet upstream of the upstream city limits of 
City of Amite). 

All stream reaches with detailed mapping not studied for this parishwide study were 
redelineated. All stream reaches with approximate mapping not studied for this 
parishwide study were adjusted to new topographic data. This parishwide study also 
incorporates Letters of Map Change (LOMC) issued by FEMA between January 1997 
and August 2006. Additionally, corporate limits information has been updated in this 
parishwide study to reflect annexations and/or de-annexations of land by the incorporated 
communities within Tangipahoa Parish. 

2.2 Community Description 

Tangipahoa Parish is located in southeastern Louisiana, north of Lake Pontchartrain, and 
is one of the Florida Parishes. It is approximately 35 miles east of Baton Rouge and 
20 miles north of New Orleans. It is bordered by the unincorporated areas of Washington 
and St. Tammany Parishes to the east; the unincorporated areas of Amite and Pike 
Counties, Mississippi to the north; the unincorporated areas of St. Helena and Livingston 
Parishes to the West; and St. John the Baptist Parish, Lake Maurepas, and Lake 
Pontchartrain to the south. The Town of Amite City is located in the northwest portion of 
Tangipahoa Parish. The City of Hammond is located in the southwest portion of 
Tangipahoa Parish, approximately 40 miles east of Baton Rouge. The Town of 
Independence is located in the west central portion of Tangipahoa Parish. The Town of 
Kentwood is located in the northwest corner of Tangipahoa Parish, at the western edge of 
the Tangipahoa River valley. The City of Ponchatoula is located south of the City of 
Hammond. The Town of Roseland is located in the northwest portion of Tangipahoa 
Parish, north of the Town of Amite City. The Village of Tangipahoa is located 
approximately 2 miles south of Town of Kentwood. Village of Tickfaw is located 
approximately 2 miles north of City of Hammond. 

Tangipahoa Parish is a predominantly rural parish whose economic base is comprised of 
truck, dairy, and fish farms, and the timber industry. The parish population in 2005 has 
been recorded as 103,261 (Reference 9). The parish is approximately 51 miles long and 
18 miles wide. The terrain of the parish consists of gently rolling hills with elevations that 
range from 370 feet along the northern state boundary to 0 feet in the wetlands along 
Lakes Maurepas and Pontchartrain. 

The Tangipahoa River, with a drainage area of 771 square miles at Lake Pontchartrain, 
flows from the northwestern to southeastern part of the parish (Reference 10). The 
Natalbany River, with a drainage area of 218 square miles at its mouth, flows through the 
parish in a southern direction near the western border of the parish (Reference 10). 

U.S. Route 190 and an east-west spur of the Illinois Central Gulf Railroad run roughly 
parallel to one another through the western area of the City of Hammond and along the 
southern edge of the city on its eastern side. The Illinois Central Gulf Railroad main line 
runs in a northwest to southeast direction through the City of Hammond. 
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Ponchatoula Creek, with a drainage area of 69 square miles at this mouth, begins 
approximately 10 miles north of Hammond (Reference 10). It flows in a southern 
direction, entering the Natalbany River approximately 4 miles southwest of Ponchatoula. 
Yellow Water River Canal, with a drainage area of 18.1 square miles at its mouth, begins 
approximately 10 miles north of Hammond and flows in a southern direction, connecting 
with and crossing Ponchatoula Creek approximately 0.5 miles north of the northern 
corporate limits of City of Hammond (Reference 10). After interconnecting with 
Ponchatoula Creek, Yellow Water River Canal flows in a southern direction, entering 
Ponchatoula Creek approximately 4.5 miles south of Hammond. 

Between the downstream and upstream confluence of Ponchatoula Creek and Yellow 
Water River Canal, stream flow is divided between four separate systems under flooding 
conditions: (1) Yellow Water River; (2) Drainage Canal L2; (3) Ponchatoula Creek; and 
(4) Ponchatoula Creek Lateral. Drainage Canal L2 forms an outlet for the overland flow 
that is separated from the principal flow of the Yellow Water River Canal by the divide 
of U.S. Route 51 at Columbus Drive. Ponchatoula Creek Lateral provides an alternate 
route for flow of Ponchatoula Creek between North Orange Street and the upstream 
confluence above the Illinois Central Railroad Bridge. Bridges on both of these streams 
are of sufficient size to transmit significant flows through barriers (railroad 
embankments), which would otherwise be seriously impaired. 

After interconnections of flow north of Hammond, Yellow Water River Canal flows 
under U.S. Route 51 in the northwest corner of Hammond. Land use on either side of 
Yellow Water River Canal, between U.S. Route 51 and Interstate Route 55, consists 
primarily of pasture, woodland, and scattered residential development. 

Ponchatoula Creek flows in a southeastern direction through the northeastern corner of 
Hammond and passes under two embankments of the Illinois Gulf Central Railroad track. 
Land use along Ponchatoula Creek consists primarily of residential areas and 
Southeastern Louisiana University (SLU) campus. 

U.S Highway 51 and the Illinois Central Gulf Railroad run roughly parallel to one 
another in a north-south direction through the eastern half of the Town of Kentwood. 
State Highway 38 runs in an east-west direction, splitting the town nearly in half. 
Interstate 55 runs in a north-south direction through the western half of the community. 
Most of the population is centered in an area of about 1.5 square miles, lying west of the 
Illinois Central Gulf Railroad embankment, east of Interstate 55, and to either side of 
Louisiana Highway 38. Development within the Town of Kentwood consists mostly of 
residential structures and retail establishments. 

Forming a part of the east corporate boundary of Town of Kentwood is the Tangipahoa 
River (drainage area at Kentwood about 296 square miles), which has its source in 
Mississippi and flows through the heart of Tangipahoa Parish to empty into Lake 
Pontchartrain. Terry’s Creek (drainage area about 60 square miles) enters the Tangipahoa 
River about 0.8 miles south of Louisiana Highway 38 and forms the remainder of the east 
corporate boundary. Button Creek (drainage area about 7.5 square miles) flows through 
the southwestern part of town and passes through the U.S. Highway 51 and the Illinois 
Central Railroad embankments near the southern corporate limit, to empty into the 
Tangipahoa River about 1.6 miles south of Kentwood. Most of the area in the floodplains 
of these streams is either undeveloped pasture or wooden land. 
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The Village of Tangipahoa consists primarily of residential structures and a few small 
retail stores. U.S Highway 51 and the Illinois Central Gulf Railroad run side-by-side in a 
north-south direction through the village, splitting it nearly in half. Lying about 0.4 miles 
east of village limits is the Tangipahoa River (drainage area of about 771 square miles). 
Beaver Creek, a small tributary stream (drainage area about 26 square miles), enters the 
north edge of the village at the U.S. Highway 51 and Illinois Gulf Railroad embankments 
and flows through the northeast quarter of the village before entering the Tangipahoa 
River 0.4 mile east of the village limits. 

The portion of the floodplain immediately adjacent to the Beaver Creek channel consists 
primarily of undeveloped pasture land. The outer fringes of the Beaver Creek floodplain 
contain mostly residential structures. The area of the village which lies in the Tangipahoa 
River floodplain mainly consists of undeveloped wooden land. 

The Village of Tickfaw is located in a predominantly rural area with an economic base 
comprising truck, dairy, and fish farms and the timber industry. Ponchatoula Creek, with 
a drainage area of 14 square miles at Genesee Road, flows through the Village in a north-
south direction. Ponchatoula Creek Tributary 1 is located east of the Illinois Central Gulf 
Railroad, while Ponchatoula Creek Tributary 2 is located west of Ponchatoula Creek. 

The mean annual temperature of the area is 67 degrees Fahrenheit (ºF). The mean 
monthly temperature ranges from a high of 83ºF in July to a low of 41ºF in January 
(Reference 11). The average annual rainfall is 62 inches. 

According to the U.S. Census Bureau, the population of Tangipahoa Parish has increased 
from 100,588 in 2000 to 103,261 in 2005 (Reference 9). 

2.3 Principal Flood Problems 

Hurricane Katrina is the most costly natural disaster ever to strike the U.S., and the 
deadliest since the Lake Okeechobee disaster (hurricane) of September 1928. In addition, 
Katrina was one of the strongest storms to impact the coast of the United States during 
the last 100 years. At landfall, sustained winds were 127 mph (a strong Category 3 
hurricane on the Saffir-Simpson scale), and the minimum central pressure was the third 
lowest on record (920 mb) (Reference 12). Katrina caused widespread, massive 
devastation along the central Gulf Coast states of the U.S. 

Hurricane Katrina had a significant impact on economic activity and workforce 
development in Tangipahoa Parish. The dairy industry, which is heavily concentrated in 
Tangipahoa Parish, had an economic loss of $1.2 million due to Hurricane Katrina. Many 
of the dairy farmers without power had to dump their product. Furthermore, future milk 
yields were expected to be lower due to increased stress and health issues and less than 
optimal milking conditions. The preliminary statewide estimate of Hurricane Katrina 
impact to the timber industry was $610.8 million. The LSU Agriculture Center estimates 
that more than 75 percent of the timber in St. Tammany, Tangipahoa and Washington 
parishes was damaged. It is further estimated that only 30 to 40 percent may be salvaged 
(Reference 13). The large number of evacuees who have relocated to Tangipahoa Parish 
has also had a significant impact on the local labor market. Although the unemployment 
rate in the parish increased from 6.3 percent in December 2004 to 7.2 percent in 
December 2005, the latter rate reflects a substantial improvement from the 17.7 percent 
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unemployment rate within the parish in November 2005. However, despite the recent 
high unemployment rates, there are severe labor shortages for a variety of occupations.  

Hurricane Camille, which occurred August 14 through 22, 1969, also affected 
Tangipahoa Parish. Wind gusts of 107 miles per hour and power failures were reported in 
Boothville, Louisiana. Hurricane Camille affected Mississippi, Louisiana, Alabama, 
Virginia, and West Virginia. Storm surge flooding was most severe in the Pass Christian-
Long Beach, Mississippi, area with tides of 24.2 feet (References 14 and 15). 

Most flooding within Tangipahoa Parish occurs during the winter and spring months; 
however, flooding can occur anytime during the year. Floods are usually due to intense 
rainfalls associated with frontal passage. During late summer and fall, very heavy rainfall 
associated with hurricanes can cause floods; however, these occurrences are rare. 

The most severe flooding of recent memory within the parish occurred in May 1953. 
Flooding along the Natalbany and Tangipahoa Rivers and their tributaries was due to 
intense rainfall. At the Tangipahoa River at Robert, a peak discharge of 50,500 cubic feet 
per second (cfs) occurred on May 3. This flood had a recurrence interval of nearly 
25 years and occurred at a stage of 30 feet. At the Natalbany River at Baptist, a peak 
discharge of 9,550 cfs occurred on May 3. This flood had a recurrence interval of more 
than 25 years and occurred at a stage of 31 feet. 

Other large floods on the Tangipahoa River at Robert occurred in 1961 (peak discharge 
of 38,200 cfs); 1966 (peak discharge of 30,800 cfs); 1973 (peak discharge of 37,900 cfs); 
and 1974 (peak discharge of 39,500 cfs). Other large floods on the Natalbany River at 
Baptist occurred in 1964 (peak discharge of 8,410 cfs); 1967 (peak discharge of 6,390 
cfs); and 1974 (peak discharge of 7,080 cfs). 

Flooding along Lake Pontchartrain and Lake Maurepas can occur as a result of either 
headwater floods, wind-driven wave action from hurricanes, or from a combination of 
both.  

Data from the following gages were used in the second revision of the FIS for the 
unincorporated areas of Tangipahoa Parish: USGS gaging station No. 07375480 on 
Chappepeela Creek at State Route 40; USGS gaging station No. 07375600 on Washley 
Creek at a bridge on U.S. Route 190; and USGS gaging station No. 07376627 at the U.S. 
Route 190 crossing on Yellow Water River. 

In April 1977, severe flooding occurred in the City of Hammond. During a 3-day period 
from April 20 to 22, 12.54 inches of rain was recorded in the Hammond area 
(Reference 16). This flood was caused by intense rainfall and aggravated by partially 
clogged drainage mains and laterals. Growth of vegetation in and along Ponchatoula 
Creek and Yellow Water River Canal also restricted flow. The most severe flooding 
occurred along Ponchatoula Creek in the vicinity of SLU. Morris Road from Orange 
Street to the Dande Food Store was blocked by water, as were segments of Range Road, 
Oak Street, and General Pershing Drive. Water damaged 75 to 80 homes in Whitmar 
Acres. Up to 4 feet of water covered parts of the SLU campus (Reference 17). University 
Cinema and the Book Nook at SLU were inundated to a depth of 18 inches. There was 
approximately $527,000 in flood damage in Hammond during this flood (Reference 17). 
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The last severe flooding in the City of Hammond occurred in April 1983. During a 3-day 
period from April 6 to April 8, 13.89 inches of rain were recorded in the Hammond area 
(Reference 18). During this time, numerous residences were flooded and streets were 
closed as indicated in the following accounts: 

“Morley Drive was closed and five other streets were barricaded….” 

“West Thomas Street in front of the Pitt Grill was closed in a couple of hours....” 

“Barricades were up at North Orange Street from Colorado to Magazine Street....” 

“Blocked off Church from Bonita to Chestnut....” 

“Barricades were up for several hours at Cypress and Coleman....” 

“Residents of College Town Apartments on U.S. 51N near Columbus said they were 
flooded as did residents near Apartments on Bankston Road.” 

“Most streets in the northern end of the city were closed.” 

“Water covered the streets in Whitman Acres and Woodbridge Subdivision.” 

“Morris Avenue from North James Drive to Railroad Avenue had been flooded….” 

“Bonita Street and practically all of Columbus Drive was under water.” 

“Cherry Street was closed…as water rose above the bridge....” “Southeast Louisiana 
University was closed to traffic” (Reference 18). 

A crest-stage gage in operation since 1948 on Yellow Water River Canal at the Illinois 
Gulf Central Railroad Bridge recorded a peak of 36.99 feet on September 27, 1964, and 
35.46 feet on April 6, 1983. A crest-stage gage located on Ponchatoula Creek at the U.S. 
Route 190 Bridge recorded a peak of 39.11 feet on April 21, 1977, and 38.22 feet on 
April 7, 1983. Both of these peaks represent maximums for the period of record. Based 
on the flood frequencies computed for this study, the flood in 1964 on Yellow Water 
River Canal has a recurrence interval of approximately 11 years, and the flood of 1977 on 
Ponchatoula Creek has a recurrence interval of approximately 22 years. It should be 
stressed that the computed frequencies for these floods are based on the combined 
discharges of Ponchatoula Creek and Yellow Water River Canal. Thus, different 
combinations of stage may produce the same recurrence interval. 

In May 1974, the Town of Kentwood experienced the most severe flooding in recent 
memory. During a 3-day period, 14.30 inches of rain fell in the Kentwood area 
(Reference 19). It is believed that nearly 12 inches of this fell during a 30-hour period. 
Floodwater depths as much as 3 feet occurred in parts of downtown Kentwood, 
particularly in the areas adjacent to Louisiana Highway 38, from Eleventh Street 
eastward to the Illinois Central Gulf Railroad. The flooding that occurred in downtown in 
1974 is primarily attributable to inadequate local drainage, especially along a small 
drainage canal just south of Louisiana Highway 38. The possibility of experiencing a 
flood as extensive as that of 1974 in the future has been alleviated by recent drainage 
improvements. 
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At present, the focus for potential flood problems in the Town of Kentwood is in the 
easternmost part of town. The primary cause of the problems is flooding on the 
Tangipahoa River and Terry's Creek. In addition, certain areas in the southern part of 
town are affected by flooding on Button Creek. Other areas of town, particularly those in 
the vicinity of Louisiana Highway 38 west of the Illinois Central Gulf Railroad, may be 
subject to shallow flooding during periods of intense local rainfall, but this flooding will 
be limited in extent. 

A crest-stage gage has been maintained since 1951 on the Tangipahoa River at the 
Louisiana Highway 38 Bridge about 0.3 miles east of Kentwood. The peak stage during 
the period of record at this gage (1951-77) is 194.9 feet recorded on April 22, 1977. 
Based on the flood profiles computed for the original FIS for Town of Kentwood, this 
flood has a recurrence interval of about 21 years. Fortunately, the area within Kentwood 
subject to flooding from the Tangipahoa River and Terry's Creek is mostly undeveloped 
wooded land. 

Little specific historical data is available on Button Creek in the southern part of Town of 
Kentwood. However, local residents agree that during extreme occurrences, floodwaters 
from Button Creek overtop U.S. Highway 51 in the vicinity of Newman park, just outside 
the south corporate boundary. A high-water mark obtained at a processing plant located 
on the left bank (looking downstream) of Button Creek between U.S. Highway 51 and the 
Illinois Central Gulf Railroad showed that in this area Button Creek reached a peak of 
about 199.9 feet in May 1974. Based on the flood profiles developed for the original FIS 
for Town of Kentwood, the recurrence interval of this flood exceeded 500 years. As with 
the Tangipahoa River floodplain, most of the Button Creek floodplain is either 
undeveloped wooded or pasture land. 

The principal flood problems in the City of Ponchatoula are caused by Ponchatoula 
Creek. 

Much of the Village of Tangipahoa is flooded either by the overflow of Beaver Creek or 
by backwater from the Tangipahoa River. Backwater caused by the U.S. Highway 51 and 
Illinois Central Gulf Railroad embankments increases flooding in the western half of the 
village. Backwater from the Tangipahoa River causes flooding in parts of the eastern half 
of the village. 

The worst flood in the Village of Tangipahoa in recent history occurred in May 1974. 
Floodwaters from an extreme flood backed up behind the highway and railroad 
embankments and flooded much of the western half of the village. Parts of the eastern 
half of the village were also flooded. The high-water marks, pointed out by local 
residents, showed peak elevations for this flood at about 175.0 feet above the National 
Geodetic Vertical Datum of 1929 (NGVD), at the downstream side of the railroad 
embankment and 179.1 feet, NGVD, about 300 feet upstream of the highway 
embankment. The recurrence interval of this flood on Beaver Creek is about 100 years. A 
crest-stage indicator on the Tangipahoa River at the downstream side of the Louisiana 
Highway 440 Bridge (0.4 mile east of the village limits) recorded a peak of 169.34 feet, 
NGVD, on May 23, 1974. This is the highest stage recorded since the installation of the 
gage in 1959. This flood had a recurrence interval of about 10 years at the Tangipahoa 
River gaging station at Robert, about 34 river miles below the Village of Tangipahoa. 
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Flooding from Beaver Creek is increased in the western half of the Village of Tangipahoa 
if debris is allowed to accumulate behind bridges during high water. This is especially 
true of the Illinois Central Gulf Railroad Bridge, which has many large, closely spaced 
pilings. Debris behind this bridge had a significant effect on the extent of flooding west 
of the highway and railroad embankments during the flood of May 1974. 

Most flooding within the Village of Tickfaw occurs during the winter and spring months; 
however, flooding can occur anytime during the year. Floods are usually due to intense 
rainfalls associated with frontal passage. During late summer and fall, very heavy rainfall 
associated with hurricanes can cause floods; however, these occurrences are rare. 

2.4 Flood Protection Measures 

In 1983, the Louisiana Department of Public Works began an excavation and 
rehabilitation project on the Yellow Water River. The channel was dredged from its 
confluence with Ponchatoula Creek to Adams Road and rehabilitated by clearing and 
snagging from Adams Road to U.S. Route 190. The project was completed in 1985 and 
has helped alleviate shallow flooding along the western side of City of Hammond. No 
major flood-control structures exist in Tangipahoa Parish. The potential for flood damage 
throughout most of the parish should be minimal because much of the floodplain adjacent 
to the flooding sources is presently undeveloped, wooded, or pastureland. Only during 
extreme floods is considerable damage likely to occur. 

During the development of the original FIS for the unincorporated areas of Tangipahoa 
Parish, the Tangipahoa Parish Police Jury was in the process of improving a reach of an 
unnamed canal draining a part of town of Kentwood south of Louisiana Highway 38. The 
reach runs southward for about 2,400 feet along the east side of the Illinois Central Gulf 
Railroad from a point just south of U.S. Highway 51, then turns eastward to the 
Tangipahoa River. This measure is expected to alleviate local drainage problems in the 
area of the Town of Kentwood along Louisiana Highway 28 west of the railroad 
embankment. Because this canal drains only a small area (less than one square mile) and 
because the problem is of a local nature, a detailed study of this area is not considered to 
be within the scope of this report. 

In 1975, the Beaver Creek channel was straightened by cutting across a bend in the 
stream just below the Illinois Central Gulf Railroad embankment. This serves to improve 
drainage somewhat in the areas immediately upstream and downstream of the 
embankments. 

3.0 ENGINEERING METHODS 

For the flooding sources studied by detailed methods in the community, 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-annual-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, 
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the risk of having a flood that equals or exceeds the 1-percent-annual-chance (100-year) 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 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 

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

3.1.1 New and Restudied Detailed Study Streams 

In this study, the discharges for the restudied reach of Natalbany River were 
based on new hydrologic analyses. 

The hydrologic analyses of discharges for the restudied reach of Natalbany River 
were based on design storms computed using the HEC-HMS computer program 
(Reference 20). The HEC-HMS computer program computes flood hydrographs 
using a unit hydrograph defined by the Soil Conservation Service (SCS) method 
parameters. In order to use this program, the estimated SCS Curve Number, the 
lag time (tL), the storm rainfall, and drainage areas had to be defined as input 
parameters. The SCS Curve Number Method, the SCS Unit Hydrograph Method 
and the Modified Puls Method were used to determine the loss-rate, transform 
rainfall excess into surface runoff, and route the flow through the channel for 
steady-state simulations, respectively. Rainfall data were developed using the 
National Weather Service Technical Memorandum NWS Hydro-35, “Five– to 
60- minute Precipitation Frequency for the Eastern and Central United States” 
(HYDRO-35) and Weather Bureau Technical Paper No. 40, “Rainfall Frequency 
Atlas of the United States” (TP-40) (References 21 and 22). 

Peak discharge-drainage area relationships for the flooding sources studied by 
detailed methods are shown in Table 1, “Summary of Discharges”. 

3.1.2 New and Restudied Enhanced Approximate Study Streams  

In this restudy, the discharges for Natalbany River Tributary 12 were based on 
the Regional Regression Equations (RRE) developed for rural streams for the 
Pine-Hills region in Louisiana by the U.S. Geological Survey (USGS), 2001 
(Reference 23). No gage calibrations were performed on streams that were 
studied by enhanced approximate methods. 

Peak discharge-drainage area relationships for the flooding sources studied by 
Enhanced Approximate methods are shown in Table 1, “Summary of 
Discharges”. 

3.1.3 Redelineated Detailed Study Streams 

In the original FIS for the unincorporated areas of Tangipahoa Parish, peak 
discharge-frequency relationships for the Tangipahoa River at Robert and the 
Natalbany River at Baptist were developed in accordance with the methods 
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described by Neely (Reference 24) using guidelines established in Bulletin 17A 
(Reference 25). At sites along these two streams where peak-discharge data were 
unavailable, discharges for selected recurrence intervals were computed using 
regional equations developed by Neely and the station flood-frequency values at 
the nearby gaged sites. The methodology for developing regional equations is 
fully explained by Neely (Reference 24). 

During extreme flooding, Ponchatoula Creek acts as a distributary to the 
Natalbany River. The water leaves the Natalbany River basin near State Route 40 
west of Independence and eventually rejoins the River near Ponchatoula, several 
miles south of U.S. Route 190. On Button Creek, the 0.2-percent-annual-chance 
discharge is attenuated in the downstream direction due to storage in the 
overbanks.  

Peak discharge-frequency relationships for the gage of Chappepeela and Little 
Chappepeela Creeks at State Route 40 were developed using the 20 years of 
record and USGS Bulletin 17B guidelines (References 26 and 27). Discharges for 
ungaged sites were determined by regression and weighting techniques presented 
in Reference 26. Coefficients for the 0.2-percent-annual-chance regression 
equation were obtained by extrapolating coefficients for the 50-percent-annual-
chance through 1-percent-annual-chance events on a log-probability plot. The 
USGS methodology of utilizing regression equations with weighting techniques 
was used to determine peak discharges on the ungaged Bedico Creek 
(Reference 28). 

The gaging station on Washley Creek at U.S. Route 190 provided 19 years of 
recorded stage data and 12 years of stage-discharge data. After a stage-discharge 
curve was developed, Log-Pearson Type III statistics were computed for the gage 
site according to Bulletin 17B with adjustments for low outliers (Reference 27). 
USGS adjustment calculations for gaged to ungaged sites provided peak 
discharges for the stream (Reference 28). 

Yellow Water River discharges were calculated from the weighted averages 
published in Reference 28 for the gage at U.S. Route 190 with 7 years of record. 
The weighted average discharges were used with the USGS methodology for 
stream sites above the confluence of Yellow Water River and the Yellow Water 
River Canal where drainage areas were definable. The discharges for the Yellow 
Water River Canal at U.S. Route 190, as published in the City of Hammond 
Flood Insurance Study, along with available gage data on the canal, were used to 
compute equivalent drainage areas. These equivalent drainage areas were 
included with the definable areas for locations downstream of the confluence to 
compute the total drainage area (Reference 1). When the total drainage area was 
computed, USGS methods were employed to determine peak discharges 
(Reference 28). 

The discharge-frequency relationship for Button Creek and Beaver Creek was 
developed using the method outlined by Neely for computing flood frequencies 
at ungaged sites. This method is based on a regional analysis relating physical 
and climatic characteristics of river basins to flood characteristics at gaging 
stations. In the development of peak discharge-frequency relationship, the degree 
of urbanization of the Beaver Creek floodplain was deemed insignificant. 
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In the original FIS for the City of Hammond, peak discharge-frequency relations 
for Ponchatoula Creek and Yellow Water River Canal were determined by fitting 
a log-Pearson Type III Distribution to the combined discharges of the two 
waterways. Using a system analysis was necessary because of the hydraulic 
complexity of the interconnection of Ponchatoula Creek with Yellow Water 
River Canal. This system analysis is based on the assumption that rainfall will be 
uniform over the drainage basin of the Ponchatoula Creek and Yellow Water 
River Canal system for the 10-, 2-, 1-, and 0.2-percent-annual-chance flood 
events. 

In the original FIS for the City of Hammond, discharges for Ponchatoula Creek 
and Yellow Water River Canal were determined from a stage-discharge relation 
developed for the gage sites by slope-conveyance and was based on 21 years of 
peak-stage record. The annual maximum discharge at each site was determined 
using the annual peak. The annual maximum discharges for the two sites were 
combined and one yearly maximum discharge was used in the log-Pearson 
analysis. Division of the discharges was determined by the step-backwater 
method. It was first determined that the bridge under the Illinois Central and Gulf 
Railroad, along Drainage Canal L2, was of sufficient capacity to transmit the 
discharge crossing Columbus Road east of the U.S. Route 51 divide for each 
storm; therefore, the discharge to be transmitted along Yellow Water River Canal 
is reduced accordingly. Then, by routing a series of different discharge 
combinations through each of the three remaining channels, a water surface 
elevation for a given discharge at the stream interchange just north of Hammond 
was obtained. Discharges for each stream were used in the separate hydraulic 
analysis of each stream. 

The original FIS for the unincorporated areas of Tangipahoa Parish was revised 
on August 23, 2000 to incorporate the results of detailed hydrologic and 
hydraulic analyses along Ponchatoula Creek. The hydrologic and hydraulic 
analyses for the restudy were performed by the USACE-NO, under Interagency 
Agreement No. EMW-95-E-4759, Project Order No. 4, Amendment No. 1. This 
restudy was completed in May 1996. In addition, Ponchatoula Creek, 
Ponchatoula Creek Tributary 1, and Ponchatoula Creek Tributary 2 were studied 
separately by Pyburn and Odem, Inc., on behalf of the USACE-NO, for FEMA, 
under Contract No. DACW29-95-D-0014, Project Order No. 10. This work was 
completed in September 1997. Ponchatoula Creek was studied from U.S. 
Highway 51 north of the City of Ponchatoula to approximately 50 feet 
downstream of Morris Avenue and from the Illinois Central Gulf Railroad Bridge 
to New Genessee Road, and from Old Genessee Road to upstream of Nuccio 
Road.  

Ponchatoula Creek, with a drainage area of 14 square miles at Genessee Road, 
flows through the Village of Tickfaw in a north-to-south direction. Ponchatoula 
Creek Tributary 1 east of the Illinois Central Gulf Railroad was studied from the 
confluence with Ponchatoula Creek to approximately 3,000 feet upstream of 
State Highway 442, and Ponchatoula Creek Tributary 2 west of Ponchatoula 
Creek was studied from the confluence with Ponchatoula Creek to Chapel Road.  

Incremental rainfall patterns used in the hydrologic analysis of Ponchatoula 
Creek were obtained from U.S. Weather Bureau Technical Paper No. 40, 
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"Rainfall Frequency Atlas of the United States" (TP-40) (Reference 22) and 
compared to regional rainfall-runoff relations set forth by the USGS. The Natural 
Resources Conservation Service (NRCS) (formerly the Soil Conservation 
Service) lag method was used to compute a lag time for the stream's subbasins. 
The lag time was input into the HEC-1 computer program NRCS dimensionless 
unit-hydrograph routine (Reference 29). The HEC-1 model was first used to 
verify the discharges used in the Flood Insurance Study for the City of 
Hammond, Louisiana, dated February 19, 1987 (Reference 1). A reasonable 
reproduction was achieved. The model also accounts for flow lost from the 
Ponchatoula Creek basin to the Yellow Water River Canal. The model was then 
modified to determine discharges for a range of storm frequencies at appropriate 
locations both upstream and downstream of the City of Hammond. 

In the original FIS for the Village of Tickfaw, discharges were determined by 
using the HEC-1 computer program (Reference 29) for five different stream 
sections within the Village of Tickfaw study area. The drainage basin for each 
section was determined using a 7.5-minute USGS topographic map. The HEC-1 
model was run using the NRCS runoff method for a hypothetical 24-hour storm 
event. The NRCS lag method was used to compute lag time for each of the 
stream subbasins. Incremental rainfall patterns used were based on TP-40 and 
HYDRO-35 (References 22 and 21). Runoff curve numbers (CNs) were 
determined by assessing the permeability of the soil types mapped by the NRCS 
for the area and the type of cover found in each subbasin. A weighted CN was 
then derived using the NRCS runoff method, found in the NRCS Engineering 
Field Manual for estimating runoff. The results obtained from use of the original 
HEC-1 model for the overall basin at Old Genessee Road, developed for the 
Tangipahoa Parish Flood Insurance Study, were used to calibrate the HEC-1 
models for the Village of Tickfaw studies. 

A summary of the drainage area-peak discharge relationships for the redelineated 
streams studied by detailed methods is shown in Table 1, “Summary of 
Discharges.” 
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Table 1 – Summary of Discharges 
 

PEAK DISCHARGES (cfs)

FLOODING SOURCE AND LOCATION

DRAINAGE 
AREA 

(sq. miles)
10% Annual 

Chance
2% Annual 

Chance
1% Annual 

Chance
0.2% Annual 

Chance
      
Beaver Creek      

At Mouth  25.6 5,950 10,100 12,400 18,900 
      
Bedico Creek      

At Station 157+50 (Traino Landing) 36 4,855 8,075 9,545 10,035 
At Station 308+50 (Upstream of Confluence of East Bedico Creek) 14 2,855 4,620 5,420 5,660 
At Station 430+20 (Above Confluence of Dixie Branch) 7 1,460 2,305 2,640 3,065 

      
Button Creek      

At Illinois Central Gulf Railroad 4.1 1,880 3,420 3,960 6,100 
At Interstate Route 55 2.6 1,770 3,140 3,960 6,330 
At confluence of Unnamed Tributary 1.1 920 1,600 2,000 3,140 

      
Chappepeela Creek      

At Station 28+80 (Upstream of Confluence with Tangipahoa River) 100 15,770 29,190 36,360 50,560 
At Station 310+00 (State Route 40) 92 17,020 32,105 40,370 58,410 

      
Little Chappepeela Creek      

At Station 389+67 (Upstream of Confluence with Chappepeela 
Creek) 47 8,400 15,380 18,820 20,350 
At Station 600+00 (Upstream of Copper Creek) 17 5,035 9,105 11,100 11,760 

      
Natalbany River      

At 1400 feet upstream of State Route 40 55.03 16,605 25,058 31,475 40,518 
At Confluence of Coon Branch 33.01 12,010 17,353 20,268 26,074 
      

Natalbany River (Cont.) 
At 500 feet downstream of State Route 1045 29.16 11,026 16,185 18,741 24,236 
At 3000 feet downstream of State Route 1046 23.82 8,855 13,338 15,439 20,116 
At State Route 1048 8.36 3,838 5,981 6,991 9,236 
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Table 1 – Summary of Discharges (Continued) 

 
PEAK DISCHARGES (cfs)DRAINAGE 

AREA 
(sq. miles)

10% Annual 
Chance

2% Annual 
Chance

1% Annual 
Chance

0.2% Annual 
ChanceFLOODING SOURCE AND LOCATION

      
Ponchatoula Creek      

At U.S. Route 190 * 3,840 5,410 5,870 7,420 
At U.S. Highway 51 35.54 4,000 5,570 6,440 8,170 
At Range Drive 32.77 3,980 5,540 6,400 8,110 
At Old Covington Highway 30.53 3,980 5,540 6,400 8,110 
At U.S. Highway 190 * 3,730 5,610 6,400 8,200 
At North Orange Street * 2,670 4,050 4,580 5,730 
At Illinois Central Gulf Railroad * 2,620 2,750 2,980 3,270 
At Latitude of Yellow Water River Canal 16.43 2,410 3,360 3,870 5,140 
At Louisiana Highway 1064E 15.24 2,350 3,280 3,870 5,010 
At Old Genessee Road 13.96 2,220 3,090 3,570 4,720 
Upstream of Ponchatoula Creek Tributary 2 11.25 2,160 3,004 3,451 4,526 
Upstream of Ponchatoula Creek Tributary 1 9.75 2,145 2,981 3,415 4,454 

      
Ponchatoula Creek Tributary 1 2.50 619 869 996 1,299 
      
Ponchatoula Creek Tributary 2 0.90 825 1,132 1,261 1,261 
      
Tangipahoa River      

At Station 61195 (State Route 22) 686 37,900 66,300 80,800 117,900 
At Station 92611 (Gaging Station at Robert, LA) 646 36,000 63,500 77,400 112,500 
At Station 112520 511 32,900 56,300 68,600 101,300 
At Station 168115 (State Route 40) 489 31,700 54,900 66,800 98,700 
      

Tangipahoa River (Cont.)      
At Station 207293 (State Highway 16) 472 31,200 53,300 64,900 95,800 
At Station 274824 (State Route 440) 340 25,600 43,500 53,000 77,900 
At Station 299429 (State Route 38) 296 23,700 39,900 48,500 72,100 
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Table 1 – Summary of Discharges (Continued) 

 
PEAK DISCHARGES (cfs)DRAINAGE 

AREA 
(sq. miles)

10% Annual 
Chance

2% Annual 
Chance

1% Annual 
Chance

0.2% Annual 
ChanceFLOODING SOURCE AND LOCATION

Washley Creek      
At Station 42+00 (Upstream of Pole Bridge Branch) 28 3,735 6,120 7,165 7,610 
At Station 106+00 (Upstream of Holden Branch) 26 3,515 5,705 6,645 7,080 
At Station 145+70 (U.S. Route 190) 25 3,430 5,540 6,440 6,870 

      
Yellow Water River      

At Station 0+00 (Upstream of Confluence with Ponchatoula Creek) * 4,180 6,860 8,115 10,365 
At Station 214+00 (Henson Road) * 3,720 6,060 7,155 9,400 
At Station 307+00 (Upstream of Confluence of Yellow Water River 
Canal) 7 1,145 1,720 1,945 2,245 
At Station 363+00 (U.S. Route 190) 7 1,010 1,510 1,700 2,010 
At Station 477+00 4 745 1,160 1,285 1,590 
At Station 600+00 1 435 665 720 810 

      
Yellow Water River Canal      

At U.S. Route 190 * 2,660 4,200 4,930 7,200 
      
*Indeterminate      
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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 FIRM represent 
rounded whole-foot elevations and may not exactly reflect the elevations shown on the 
Flood Profiles or in the Floodway Data tables in the FIS report. 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 in conjunction with the data shown on the FIRM. 

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 (Exhibit 2). 

The hydraulic analyses for this study and the previous studies were based on 
unobstructed flow. The flood elevations shown on the profiles (Exhibit 1) are thus 
considered valid only if hydraulic structures remain unobstructed, operate properly, and 
do not fail. 

3.2.1 New and Restudied Detailed Study Streams 

For streams newly studied or restudied with detailed analyses, water surface 
elevations for the 10-, 2-, 1-, and 0.2-percent-annual-chance floods were 
computed using the USACE HEC-RAS Version 3.1.2 step-backwater computer 
program (Reference 30). These streams were identified in Section 2.1. 

For these streams, the channel and near overbank (50 to 100 feet from channel) 
elevation and structure data for the hydraulic models were generally obtained 
from detailed field survey information. For each survey cross section, the field 
elevations were blended with overbank topographic data obtained from the 
terrain model for Tangipahoa, Louisiana. 

The Natalbany River, restudied with detailed analysis, flows out of the 
Tangipahoa Parish limits on the west. The river reenters Tangipahoa Parish 
further downstream. Even though the river reach outside the parish limits was 
studied, only information pertaining to the Natalbany River within the 
Tangipahoa Parish limits is published as part of this study. 

3.2.2 New and Restudied Enhanced Approximate Study Streams  

For the streams studied by Enhanced Approximate methods, water surface 
elevations for the selected recurrence interval (1-percent-annual-chance only) 
were computed using the USACE HEC-RAS Version 3.1.2 step-backwater 
computer program (Reference 30). These streams were identified in Section 2.1. 

For the Enhanced Approximate study streams, the channel and near overbank 
(50 to 100 feet from channel) elevation and structure data for the hydraulic 
models were generally obtained by approximate field measurements taken by 
surveyors. For each cross section, the field and/or survey elevations were blended 
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with overbank topographic data obtained from the terrain model for Tangipahoa 
Parish, Louisiana. 

3.2.3 Redelineated Detailed Study Streams 

For the original study and the subsequent revisions of the FIS for the 
unincorporated areas of Tangipahoa Parish, cross section data for the streams 
studied in detail were obtained by field surveys using reciprocal-leveling 
techniques. 

In the original FIS for the unincorporated areas of Tangipahoa Parish, starting 
water surface elevations for the Tangipahoa River at State Route 22 were taken 
from a rating curve developed using USACE discharge measurements. Starting 
water surface elevations for the Natalbany River at U.S. Route 190 were taken 
from an established rating curve. In the second revision of the FIS for the 
unincorporated areas of Tangipahoa Parish, the starting water surface elevations 
for all the streams studied in detail were obtained by the slope-area method.  

The 10-, 2-, 1-, and 0.2-percent-annual-chance flood profiles on the Natalbany 
River below cross section M reflect a change in discharge due to loss of water 
down Ponchatoula Creek. Because peak-discharge information is unavailable for 
sites along the Natalbany River upstream of U.S. Route 190, regional equations 
were used to estimate peak flow for the combined drainage areas of the 
Natalbany River and Ponchatoula Creek above State Route 40. The differences 
between the 10-, 2-, 1-, and 0.2-percent-annual-chance flood discharges at State 
Route 40 and the 10-, 2-, 1-, and 0.2-percent-annual-chance flood discharges at 
U.S. Route 190 were assumed to be the flow diverted down Ponchatoula Creek.  

Floodplain boundaries along the bluff that mark the beginning of the wetlands 
comprising the southern boundary of the parish were based on tide and 
wind-driven water inundation studies. Flood elevations in the bluff area were 
derived from a Type 5 Flood Insurance Study prepared by the USACE-NO 
(Reference 31). 

Channel roughness factors (Manning's “n”) for the Tangipahoa River were 
determined on the basis of field inspection of the floodplain areas and 
comparison with similar streams of known roughness characteristics. The 
assigned values ranged from 0.015 within the channel to 0.163 for overbank flow 
in the wooded areas of the floodplain. For the redelineated portions of Natalbany 
River, Manning’s “n” values ranged from 0.040 in the channel to 0.140 for 
overbank flow in wooded areas. 
 

In the original FIS for the City of Hammond, channel roughness factors 
(Manning's “n”) for Ponchatoula Creek and Yellow Water River Canal were 
determined on the basis of field inspection of the floodplain areas and 
comparison with similar streams of known roughness values. The minimum 
channel “n” value for Ponchatoula Creek was 0.050, and the maximum overbank 
“n” value was 0.180. For Yellow Water River Canal, the minimum channel “n” 
value was 0.040, and the maximum overbank “n” value was 0.140. Overbank 
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flows in open areas of the floodplain were assigned values of approximately 
0.070. The assigned roughness characteristics for both streams were verified by 
matching computed flood profiles to historic flood profiles. 

In the second revision of the FIS for the unincorporated areas of Tangipahoa 
Parish, cross sections for Chappepeela Creek, Little Chappepeela Creek, Washley 
Creek, and the Yellow Water River (above U.S. Route 190) were obtained by 
field surveys. Cross sections for Bedico Creek and Yellow Water River (below 
U.S. Route 190) were furnished by the Louisiana Department of Transportation 
and Development, Office of Public Works, from recent channel improvement 
studies and projects. All bridges and culverts on Chappepeela Creek, Little 
Chappepeela Creek, Washley Creek, and Yellow Water River (above 
U.S. Route 190) were field surveyed. Cross sections were located at close 
intervals upstream and downstream of structures in order to compute the 
significant backwater effects of structures. Elevations and bridge geometry for 
structures on Bedico Creek and Yellow Water River (below U.S. Route 190) 
were taken from the Office of Public Works survey data. 

In the second revision of the FIS for the unincorporated areas of Tangipahoa 
Parish, water surface elevations of floods of the selected recurrence intervals 
were computed using the E431 step-backwater computer program 
(Reference 32). For the revised portion of the Natalbany River, and for 
Chappepeela Creek, Little Chappepeela Creek, Bedico Creek, Washley Creek, 
and the Yellow Water River, water surface elevations of floods of the selected 
recurrence intervals were computed using the USACE HEC-2 step-backwater 
computer program (Reference 33). Flood profiles were drawn showing computed 
water surface elevations for floods of the selected recurrence intervals. 

In the third revision of the FIS for the unincorporated areas of Tangipahoa Parish, 
cross sections for Ponchatoula Creek were obtained by field surveys. The 
overbanks of Ponchatoula Creek were extended using a USGS topographic map 
at a scale of 1:24,000, with a contour interval if 5 feet (Reference 34). Elevation 
data and structural geometry of all bridges and culverts for Ponchatoula Creek 
were obtained by field surveys. 

Roughness coefficients (Manning’s “n” values) for the hydraulic analysis were 
obtained by field inspections and engineering judgment. Channel values for 
Ponchatoula Creek ranged from 0.050 to 0.060 below the City of Hammond and 
from 0.045 to 0.065 above the City of Hammond. Overbank values for 
Ponchatoula Creek ranged from 0.070 to 0.20 below the City of Hammond and 
from 0.070 to 0.110 above the City of Hammond. 

Water surface elevations for Ponchatoula Creek were computed using the 
USACE HEC-2 computer program (Reference 35). Starting water surface 
elevations were determined from a stage-frequency analysis for Ponchatoula 
Creek at the U.S. Highway 51 gage (Gage No. 85350). The period of record was 
from 1984 to 1992. 

Floodways for Ponchatoula Creek upstream and downstream of the City of 
Hammond were not computed because a floodway analysis was not included in 
the scope of the restudy. 
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The third revision of the FIS for the unincorporated areas of Tangipahoa Parish 
was also revised to reflect the results of detailed hydrologic and hydraulic 
analyses of Ponchatoula Creek, from approximately 50 feet downstream of 
Morris Avenue to approximately the Illinois Central Gulf Bridge, and the Yellow 
Water River, from U.S. Highway 190 to approximately 1,600 feet upstream of 
Ward Line Road. This study was performed by Owen and White, Inc., and was 
completed in September 1984. The results of this study were originally published 
in the FIS for the City of Hammond, dated February 19, 1987 (Reference 1). 

In the original FIS for the City of Hammond, high-water marks for the 
April 1977 flood along Ponchatoula Creek provided a good check of the step 
backwater analysis. A plot of the high-water marks showed that the water surface 
elevations for the flood was between the computed water surface elevations for 
the 10- and 2-percent-annual-chance floods at all cross sections except one. A 
water surface elevation of 39.11 feet was recorded at the U.S. Route 190 Bridge. 
This is 0.3 foot higher than the 1-percent-annual-chance flood elevation. It is 
possible that backwater drift caused this higher than expected stage at the bridge. 

In the original FIS for the City of Hammond, for the streams studied by 
approximate methods, the flood boundaries were determined by normal depth 
calculations. 

In the original FIS for the Town of Kentwood, channel roughness factors 
(Manning's “n”) for Button Creek were determined on the basis of field 
inspection of the floodplain areas and comparison with similar streams of known 
roughness characteristics. The assigned values ranged from 0.045 within the 
channel to 0.100 for the overbank flow in the wooded areas of the floodplain. 
Overbank flows in open areas of the floodplain were assigned Manning’s “n” 
value of 0.070. For the Tangipahoa River, a composite Manning’s “n” was 
selected by matching computed flood profiles to historic flood profiles. The value 
of the composite “n” ranges from 0.095 for flood elevations at which flow is 
largely contained within the channel to 0.130 for flood elevations at which 
considerable overbank flow occurs. 

In the original FIS for the Town of Kentwood, initial water surface elevations for 
the Tangipahoa River at the south corporate limit of Town of Kentwood were 
obtained from a detailed analysis of the Tangipahoa River undertaken as part of 
the original FIS for the unincorporated areas of Tangipahoa Parish. At three 
locations long Button Creek, flow is carried through highway or railroad 
embankments by culverts. To compute profiles through the culvert, the method 
outlined by Bodhaine (Reference 36) was used. Frequently, during extreme 
floods, flow occurs over the submerged embankment and through the culvert 
simultaneously. For these instances, independent ratings were obtained for the 
culvert (using the method given above) and for the embankment (using the 
method outlined by Hulsing (Reference 37). The two ratings were then 
superimposed according to the method outlined by Davidian (Reference 38). 

In the original FIS for the Village of Tangipahoa, an unusual hydraulic situation 
was encountered at the U.S. Highway 51 and Illinois Central Gulf Railroad 
embankments. In the vicinity of Beaver Creek these embankments are only feet 
apart. The main channel passes through these embankments at the north edge of 
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the village limits. An overflow channel intersects these embankments about 
1,800 feet south of the main channel. Along the railroad embankment these 
channels are spanned by bridges. Profiles for Beaver Creek were computed for 
the reach from the eastern village limit to the downstream side of the highway 
embankment, using the USGS E431 computer method. Along the highway 
embankment, however, the overflow channel is carried by a multi-barreled 
culvert. This necessitates separate computations for the profile through the bridge 
and the culvert. Water surface profiles through the bridge were computed using 
the E431 computer program. Profiles through the culvert were computed 
manually, using the methods outlined by Bodhaine (Reference 36). Profiles were 
continued above the embankments using standard computer methods. 
The channel and overbank “n” values are shown in Table 2, “Summary of 
Roughness Coefficients”. 
 

Table 2 – Summary of Roughness Coefficients. 
 

Stream Channel “n” Overbank “n”
   
Bedico Creek 0.030 - 0.060 0.030 - 0.120 
Chappepeela Creek 0.030 - 0.087 0.013 - 0.110 
Little Chappepeela Creek 0.030 - 0.087 0.013 - 0.110 
Natalbany River 0.040 - 0.050 0.060 - 0.150 
Washley Creek 0.040 - 0.100 0.040 - 0.120 
Yellow Water River 0.013 - 0.060 0.030 - 0.150 

3.3 Coastal Analysis 
 
The hydraulic characteristics of flooding from the sources studied were analyzed to 
provide estimates of the elevations of floods of the selected recurrence intervals. Users 
should be aware that flood elevations shown on the FIRM represent rounded whole-foot 
elevations and may not exactly reflect the elevations shown in the coastal data tables and 
flood profiles in the FIS report. 

3.3.1 Storm Surge Analysis and Modeling 
 

For areas subject to tidal inundation, the 10-, 2-, 1-, and 0.2-percent-annual-
chance stillwater elevations and delineations were taken directly from a detailed 
storm surge study documented in the Technical Study Data Notebook (TSDN) 
for this new Louisiana coastal flood hazard study. 
 
The Advanced Circulation model for Coastal Ocean Hydrodynamics (ADCIRC) 
developed by the USACE, was selected to develop the stillwater elevations or 
storm surge levels for coastal Louisiana. ADCIRC uses an unstructured grid and 
is a finite-element long wave model. ADCIRC has the capability to simulate tidal 
circulation and storm surge propagation over large areas and is able to provide 
highly detailed resolution along the shorelines and areas of interest along the 
open coast and inland bays. It solves three dimensional equations of motion, 
including tidal potential, Coriolis, and nonlinear terms of the governing 
equations. The model is formulated from the depth averaged shallow water 
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equations for conservation of mass and momentum which results in the 
generalized wave continuity equation. 
 
Nearshore waves are required to calculate wave runup and overtopping on 
structures, and the wave momentum (radiation stress) contribution to elevated 
water levels (wave setup). The numerical model STWAVE was used to generate 
and transform waves to the shore. STWAVE is a finite-difference model that 
calculates wave spectra on a rectangular grid. The model outputs zero-moment 
wave height, peak wave period (Tp), and mean wave direction (am) at all grid 
points and two-dimensional spectra at selected grid points. STWAVE includes an 
option to input spatially variable wind and surge fields. The surge significantly 
alters the wave transformation and generation for the hurricane simulations in 
shallow areas and where low-lying areas are flooded. 
 
STWAVE was applied on several grids for the Southern Louisiana area. The 
input for each grid includes the bathymetry (interpolated from the ADCIRC 
domain), surge fields (interpolated from ADCIRC surge fields), and wind 
(interpolated from the ADCIRC wind fields, which apply land effects to the OWI 
wind fields). The wind applied in STWAVE is spatially and temporally variable 
for all domains. STWAVE was run at 30-minute intervals. 
 
An existing ADCIRC grid mesh developed by the USACE was refined along the 
shoreline of Mississippi and surrounding areas using bathymetric and 
topographic data from various sources. Bathymetric data consisted of ETOPO5 
and Digital Nautical Charts databases in the offshore regions. In the nearshore 
areas, bathymetric data came from regional bathymetric surveys conducted by 
the USACE. The topographic portion of the ADCIRC mesh was populated with 
topographic light detection and ranging (LIDAR) from several sources. In 
addition, subgrid sized features such as roads and levees were captured in the 
grid and modeled as weirs. Further details about the terrain data and how it was 
processed can be found in the TSDN. 
 
The completed ADCIRC grid mesh resulted in a finite element model coded with 
over 2,200,000 grid nodes. The NOAA high definition vector shoreline was used 
to define the change between water and land elements. The grid includes other 
features, such as islands, roads, bridges, open waters, bays, and rivers. Field 
reconnaissance detailed the significant drainage and road features, and 
documentation of coastal structures in the form of seawalls, bulkheads, and 
harbors. The National Land Cover Dataset was used to define Manning’s n 
values for bottom roughness coefficients input at each node in the mesh. A 
directional surface wind roughness value was also applied. Further details about 
the ADCIRC mesh creation and grid development process can be found in the 
TSDN. 
 
Predicted tidal cycles were used to calibrate the ADCIRC model and refine the 
grid. Tidal boundary conditions were obtained from at total of 40 NOAA tide 
gauges. Seven tidal constituents were used (K1, O1, Q1, M2, S2, N2, and K2). 
The simulated water-surface elevation time series was compared to measured 
tides from tide gauge stations for over a 30-day period. Model validation, which 
tests the model hydraulics and ability to reproduce events, was performed against 
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Hurricanes Katrina (2005), Rita (2005), and Andrew (1993). Simulated water 
levels for each event were compared to observed water levels from NOAA tidal 
gauges, as well as available high water marks. Further details about the model 
calibration and validation can be found in the TSDN. 
 
Production runs were carried out with STWAVE and ADCIRC on a set of 
hypothetical storm tracks and storm parameters in order to obtain the maximum 
water levels for input to the statistical analysis. The hypothetical (synthetic) 
population of storms was divided into two groups, one for hurricanes of Saffir-
Simpson scale Category 3 and 4 strength or “greater storms” and another set for 
hurricanes of Category 2 strength or “lesser storms.” A total of 304 individual 
storms with different tracks and various combinations of the storm parameters 
were chosen for the production run set of synthetic hurricane simulations. Each 
storm was run for at least 3 days of simulation and did not include tidal forcing. 
Wind and pressure fields obtained from the PBL model and wave radiation stress 
from the STWAVE model were input to the ADCIRC model for each production 
storm. All stillwater results for this study include the effects of wave setup. 
Maximum water-surface was output at every ADCIRC grid point that was wetted 
by a model storm. This resulted in more than 1,000,000 locations where 
statistical methods were applied to obtain return periods of the stillwater 
elevation. A Triangular Irregular Network (TIN) was created to represent the 
stillwater surface based on the density of the output points from ADCIRC. 
Further details about the production run process can be found in the TSDN. 

3.3.2 Statistical Analysis 
 

The Joint Probability Method (JPM) was used to develop the stillwater frequency 
curves for the 10-, 2-, 1-, and 0.2-percent-annual-chance stillwater elevations. 
The JPM approach is a simulation methodology that relies on the development of 
statistical distributions of key hurricane input variables such as central pressure, 
radius to maximum wind speed, maximum wind speed, translation speed, track 
heading, etc., and sampling from these distributions to develop model hurricanes. 
The resulting simulation results in a family of modeled storms that preserve the 
relationships between the various input model components, but provides a means 
to model the effects and probabilities of storms that historically have not 
occurred. The JPM approach was modified for this coastal study based on 
updated statistical methods developed by FEMA and the USACE for Mississippi 
and Louisiana. 
 
Due to the excessive number of simulations required for the traditional JPM 
method, the Joint Probability Method-Optimum Sampling (JPM-OS) was utilized 
to determine the stillwater elevations associated with tropical events. JPM-OS is 
a modification of the JPM method developed cooperatively by FEMA and the 
USACE for Mississippi and Louisiana coastal flood studies that were being 
performed simultaneously, and is intended to minimize the number of synthetic 
storms that are needed as input to the ADCIRC model. The methodology entails 
sampling from a distribution of model storm parameters (e.g., central pressure, 
radius to maximum wind speed, maximum wind speed, translation speed, and 
track heading) whose statistical properties are consistent with historical storms 
impacting the region, but whose detailed tracks differ. The methodology 

24 



 
 

inherently assumes that the hurricane climatology over the past 60 to 65 years 
(back to 1940) is representative of the past and future hurricanes likely to occur 
along the Louisiana coast. 

3.3.3 Stillwater Elevations  
 

The results of the ADCIRC model, as described above, provided stillwater 
elevations, including wave setup effects that are statistically analyzed to produce 
probability curves. The JPM-OS is applied to obtain the return periods associated 
with tropical storm events. The approach involves assigning statistical weights to 
each of the simulated storms and generating the flood hazard curves using these 
statistical weights. The statistical weights are chosen so that the effective 
probability distributions associated with the selected greater and lesser storm 
populations reproduce the modeled statistical distributions derived from all 
historical storms. 
 
Stillwater elevations for each Louisiana coastal parish, obtained using the 
ADCIRC and JPM-OS models, are provided for JPM and ADCIRC grid node 
locations for the 10-, 2-, 1-, or 0.2-percent-annual-chance return period stillwater 
elevations in the TSDN. 

3.3.4 Wave Height Analysis 
 

Areas of coastline subject to significant wave attack are referred to as coastal 
high hazard zones. The USACE has established the 3-foot breaking wave as the 
criterion for identifying the limit of coastal high hazard zones. The 3-foot wave 
has been established as the minimum size wave capable of causing major damage 
to conventional wood frame and brick veneer structures. 
 
Figure 1 shows a profile for a typical transect illustrating the effects of energy 
dissipation and regeneration on a wave as it moves inland. This figure shows the 
wave crest elevations being decreased by obstructions, such as buildings, 
vegetation, and rising ground elevations, and being increased by open, 
unobstructed wind fetches. Figure 1 also illustrates the relationship between the 
local stillwater elevation, the ground profile, and the location of the V/A 
boundary. This inland limit of the coastal high hazard area is delineated to ensure 
that adequate insurance rates apply and appropriate construction standards are 
imposed, should local agencies permit building in this coastal high hazard area. 
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Figure 1. Transect Schematic 

 
For transects beginning at Lake Pontchartrain’s shoreline, starting wave 
conditions representing 1- and 0.2-percent-annual-chance flood events were 
determined based on a 24-mile fetch, as calculated by FEMA’s wave model 
WHAFIS 4.0 (Reference 39). For transects beginning at Lake Maurepas’ 
shoreline, the fetch applied to determine starting wave conditions had a value 
between 8 and 13 miles. 
 
The wave transects for this study were located considering the physical and 
cultural characteristics of the land so that they would closely represent conditions 
in their locality. Transects were spaced along Lake Pontchartrain and Lake 
Maurepas’ coastlines closely together. In areas having more uniform 
characteristics, the transects were spaced at larger intervals. Transects are also 
located in areas where unique flooding existed and in areas where computed 
wave heights varied significantly between adjacent transects. In addition, wave 
heights were computed along transects originating at Lake Pontchartrain and 
Lake Maurepas. Where transects crossed, the largest wave height value 
delineated on the FIRM panel. Transects are shown on the respective FIRM 
panels for the parish. 
 
The topographic information applied in transect profiles was obtained from 
LiDAR data collected by the State of Louisiana and FEMA between 2003 and 
2005. No bathymetric data was applied during the wave height analysis for 
Tangipahoa Parish. The topographic data is referenced to NAVD88. 
 
The Louisiana GAP Analysis (Reference 40), developed by the USGS, served as 
the primary source for the spatial distribution of vegetative cover. Aerial imagery 
and field reconnaissance were performed to verify the Louisiana GAP Analysis 
data. The imagery, collected from late October 2005 through November 2005, 
was applied to verify features such as buildings, forested vegetation, and marsh 
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grass for input to the wave height models. Detailed information about the 
features, such as building types and density and vegetation types was gathered 
during a ground field reconnaissance. 
 
No storm-induced erosion analysis was performed for this study. Primary frontal 
dune mapping was not applied. 
 
Wave height calculation used in this study follows the methodology described in 
the Appendix D of the 2003 FEMA Guidelines and Specifications for Flood 
Hazard Mapping Partners. WHAFIS 4.0 was applied to calculate overland wave 
height propagation and establish base flood elevations. In addition to the 
1-percent-annual-chance event, the 0.2-percent-annual-chance event was also 
modeled with WHAFIS 4.0. The 0.2-percent wave height results are not included 
on the FIRMs but are provided as wave transect profiles in the TSDN. 
 
Stillwater elevations were applied to each ground station along a transect and 
input to WHAFIS. The stillwater elevations were obtained from the storm surge 
study, using the stillwater TIN. Wave setup was not calculated separately 
because wave setup was included in the base stillwater elevations from the storm 
surge analysis. 
 
Wave runup analysis was not performed for this study. Wave runup mapping was 
not applied. 
 
Along each transect, wave envelopes were computed considering the combined 
effects of changes in ground elevation, stillwater surface elevation (including 
wave setup), vegetation, and physical features. Between transects, elevations 
were interpolated using topographic maps, land-use and land-cover data, and 
engineering judgment to determine the aerial extent of flooding. The results of 
the calculations are accurate until local topography, vegetation, or cultural 
developments within the community undergo major changes. The transect data 
for each transect in the parish, including the flood hazard zone, base flood 
elevations, transect location description, 1-, and 0.2-percent-annual-chance 
stillwater elevations at the start of the transect and the range found along the 
length of the transect is provided in the TSDN.  

3.4 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. 
These flood elevations must be compared to structure and ground elevations referenced to 
the same vertical datum. Some of the data used in this revision were taken from the prior 
effective FIS reports and FIRMs and adjusted to NAVD. The datum conversion for this 
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FIS report for Washington Parish is -0.09 feet to convert from NGVD 29 to NAVD 88. 
The maximum offset is 0.19 feet. 
 
For additional information regarding conversion between the NGVD and NAVD, visit 
the National Geodetic Survey (NGS) website at www.ngs.noaa.gov, or contact the 
National Geodetic Survey at the following address: 
 
NGS Information Services 
NOAA, N/NGS12 
National Geodetic Survey 
SSMC–3, #9202 
1315 East-West Highway 
Silver Spring, MD 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 Technical Support 
Data Notebook associated with the FIS report and FIRM for this community. Interested 
individuals may contact FEMA to access these data. 
 
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 (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 
redelineated stream studied by detailed methods, 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 topographic 
maps at a scale of 1:12,000 with a contour interval of 10 feet. For new and restudied 
streams studied by Detailed and Enhanced Approximate methods, the boundaries were 
interpolated using topographic maps at a scale of 1 inch = 1,000 feet, with a contour 
interval of 2 feet. 
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In the second revision of the FIS for the unincorporated areas of Tangipahoa Parish, the 
approximate 1-percent-annual-chance flood boundary was developed by extending the 
1-percent-annual-chance flood profiles developed for the streams studied by detailed 
methods or by means of USGS maps of Flood-Prone Areas (References 41 and 42). The 
approximate 1-percent-annual-chance flood boundary was delineated using the 
topographic maps. 

The 1- and 0.2-percent-annual-chance floodplain boundaries are shown on the FIRM 
(Exhibit 2). On this map, the 1-percent-annual-chance floodplain boundary corresponds 
to the boundary of the areas of special flood hazards (Zones A, AE, AO, and VE), 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. 

In the original Town of Kentwood FIS, for the two unnamed tributaries studied by 
approximate methods, the boundary of the 1-percent-annual-chance flood was developed 
from normal-depth calculations and the contour lines transferred from a USGS 1:62,500 
topographic map (Reference 43). These boundaries were field verified. For the reaches of 
Cool Creek and Terry's Creek studied by approximate methods, the 
1-percent-annual-chance flood boundary was transferred directly from the Flood-Prone 
Area Maps after checks were made to assure their accuracy. 

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 foot, 
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 area between the floodway and 1-percent-annual-chance floodplain boundaries is 
termed the floodway fringe. The floodway fringe encompasses the portion of the 
floodplain that could be completely obstructed without increasing the water surface 
elevation (WSEL) of the base flood more than 1 foot at any point. Typical relationships 
between the floodway and the floodway fringe and their significance to floodplain 
development are shown in Figure 2. 
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Figure 2. Floodway Schematic 

 
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. 
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