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Home Study Course Final Examination

Shade in the appropriate letters on the answer sheet. There is only one correct answer
for each question. When you have finished, send it to the Emergency Management
Institute Home Study office as indicated in your materials.

Questions 1 - 20 are true or false statements. Mark “a" for true and “b" for false.

1) @or false: A good floodplain management program must regulate construction
outside of the floodplain to ensure that watershed development does not increase

flood problems.

2)®rfalse: Most communities joined the NFIP after the 1973 Flood Disaster
Protection Act mandated the purchase of flood insurance as a condition of federal

aid or federally-insured loans.

3) True O@As you go inland on a coastal floodplain, the difference between the
100-year stillwater elevation and the regulatory flood elevation gets larger and

larger. -

4)/Trudor false: The mandatory flood insurance purchase requirement only affects
tildings in the Special Flood Hazard Area mapped by FEMA.

5) éﬁﬁ’é}or false: Flood insurance premiums can be lower for new buildings built to
standards higher than the minimum NFIP requirements.

6) True O@The Q3 is more accurate than the paper FIRM and should be used for
floodplain management purposes.

7) Truégbr false: The rules for subdivisions also apply to other large projects like
manufactured home parks, apartment complexes and planned unit developments.

8) (Trug/or false: The best time to verify a construction project’s setbacks and floodway
éncroachment is before construction starts.

9) True 2@7 he best time to verify the lowest floor elevation is when the house is
finished. ‘ .

10®0r false: After an eleyated building has received a certificate of use or
* ‘occupancy, you should still periodically check it to see if it is compliant with the
* «requirements of your floodplain ordinance. 7.

11)True or @e’ Tﬁe base flood elevation is two feet above the floor on a one-story pre-
- FIRM house. It is OK to add a second story without modifying the house because
- "the entire addition will be above the BFE. ' SR ,
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S jor false: The NFIP can provide financial assistance to help property owners
ring their flooded homes into compliance with the substantial damage
requirements.

N '
13)True o: A flood insurance policy does not cover cracks in the walls of the
basement of a publicly owned building, even if the cracks were caused by a fiood.

14)True ornce e LOMA is issued to remove a building from the SFHA, a bank
cannot regq ire flood insurance as a condition of a federally-insured loan.

5)True o fa ;; Property owners are not allowed to make any repairs to flood
dama properties until the permit office has determined whether the buildings are

substantlally damaged.

16)Trueor false: A Presidential disaster declaration allows local officials to vary from
e Federal ﬂoodplam management regulations in order to expedite recovery
operations.

rug-or false: The NFIP recommends that communities adopt additional, more
restrictive regulatory standards

18@?& false: Requiring freeboard means more flood protection AND lower flood
insurance premiums.

19)True or@e' FEMA'’s mitigation assistance programs are provided only after your
community has received a disaster declaration.

Questions 21 - 100 are multiple choice. There is only one right answer for each
question.

20)What type of flooding has caused the most deaths?

C@PRiverine
b) Flash

¢) Hurricanes
d) Alluvial fan

21)Cadstal erosion . ¢

a) On'ly occurs during storms
b) Is caused by tsunamis

c)*Is cause by storm surge . : Y

@Can’ be aggravated by human development

22)Which of the following are beneﬁcial functions provided by floodplains?

a) Reduction in flood flows
b) Recharging of drinking water supplies
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¢) Recreation and aesthetic benefits
@ All of the above

23)Unregulated development in a floodplain can

a) Increase flood heights upstream

b) Increase flood heights downstream
¢) Increase flood velocities

@), All of the above

24)Hydrostatic pressure on a building

Increases was the water gets deeper
b) Increases as the water moves faster
¢) Increases the longer the water stays up
d) All of the above

25)Under the Unified National Program for Floodplain Management, which of the
- following can be appropriate floodplain management strategies?

a) Structural flood control projects
b) Flood insurance
¢) Wetlands preservation

@V\II of the above

- 26)Why was the NFIP created?

a) To stop development in floodplains
b) To provide financial assistance to insurance companies struggling to help flood
victims
o shift the cost of disaster assistance to floodplain residents
) All of the above '

27)If a community does not regulate new construction to the minimum requirements of
the NFIP,

a) The community can be suspended from the NFIP
b) Flood insurance premiums can be increased for ALL properties in the communlty

éNew buildings may suffer flood damage
d)

ot

All of the above

28)Which of the following agencies are responsnble for enforcmg the sanctlons for non-
participation in the NFIP? 4 - ;

a) Federal Emergency Management Agency
b) U.S. Environmental Protection Agency
’? c) Federal Deposit Insurance Corporation
@“ All of the above
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29)When it joins the NFIP, a community promises to

a) Regulate new development in the floodplain
b) Help prepare and revise NFIP maps

c) Help residents learn about flood insurance
@ All of the above

30)Which of the following best describes the base flood?

a) BFE

b) 500-year flood

@) One percent annual chance flood
d) Flood of record

31)Which of the following best describes the Special Flood Hazard Area?

a) Floodway

b) A, B, and C Zones
Base floodplain

d) BFE

32)What does an elevation reference mark tell you?

@?The elevation of the ground at the reference mark
b) The elevation of the ground at the building site
c) The base flood elevation
d) The local NGVD

33)Which of the following is used to describe the amount of water that comes
downstream during a flood?

(@) Hydrology
b) Hydraulics
¢) Cross section
d) Discharge

34)What is the best source of base flood elevations for any location along a stream?
&y Profile
FIRM :
¢) Floodway data table

d) Flood Boundary Floodway Map

35)What is the best source of base flood elevations for any location along the ocean
shoreline? . , _

a) Profile
b) FIRM
@Floodway data table
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d) Flood Boundary Floodway Map

36)V Zones are floodplains where:
@ Waves are more than 3 feet above the stillwater flood elevation
b) Waves are less than 3 feet above the stillwater flood elevation
c) The stillwater flood elevation is outside the 100-year floodplain
d) Floodways have been mapped for coastal areas

37)A floodplain map that does not show base'flood' elevations was prepared by:

a) A detailed study
An approximate study
¢) A hydrologic study
d) A flood insurance restudy

38)Under the minimum NFIP requirerhehts, how much can flood heights be raised by
filling or other development in the flood fringe?

a) 0
b) 1/10th of a foot
(& One foot
d) There is no restriction

39)Under the minimum NFIP requirements, how much can flood heights be raised by
filling or other development in the regulatory floodway?

@ o0

b) 1/10th of a foot

¢) One foot

d) There is no restriction

40)Ponding areas are usually designated on a FIRM as:

a) AO Zone
AH Zone
¢) AR Zone
d) All of the above

41)How is the floodway shown on the new formét Flood Insurance Rate Map?

a) It's a white area
b) It's a dark blue/dark grey area
It's a dark blue/dark grey area with dlagonal lines
d) The new FIRM doesn’t show floodways, they’re on the Floodway Map.
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42)A FIRM shows an area as “Zone AO (depth 3').” This means that:

@ The base flood elevation is three feet above ground level
b) The base flood elevation is three feet above sea level
c) The base flood elevation is three feet above NGVD
d) A seawall, berm or other feature keeps the water from flowing back into the
ocean.

43)Which of the following areas can be considered a “basement” under the NFIP?

a) A “walkout basement” that is below grade on three sides

A crawlspace with a floor that is below ground level on all sides
¢) An enclosed area above grade that is used solely for utilities and storage
d) All of the above

44)A developer’s engineer conducted a study that showed that because of recent
bridge replacement and channel improvement work, the base flood elevation for the
development site is really two feet lower than shown on the FIRM. The developer
wants the official FIRM to reflect this information. What form does he use to request
a map change?

a)MT-1
MT-2
c) MT-EZ
d). Elevation Certificate

45)A two foot high floodwall is proposed to protect a house in the regulatory floodway. it
will surround the house, 5 - 10 feet out from the house’s foundation. The permit
applicant says that the house is already an obstruction in the floodway, so the wall
won't create a new problem. Do you need a no rise certification?

a) Yes, all development projects in the floodplain need a no rise certification
®) Yes, the floodwall will make the existing obstruction larger
¢) No, this is a minor project, too small to warrant an engineering study
d) No, walls are not insurable buildings and therefore not subject to the NFIP permit
requirements

46)A nursing home is proposed to be constructed on fill in the flood fringe.

@The lowest floor must be at or above the BFE
b) The basement floor can be below the BFE if an engineer certifies that it is

e floodproofed
c) It does not matter where the lowest floor will be if the owner applies for a LOMA

after it is built
d) Nursing homes are critical facilities and NFIP regulations prohibit them in the

floodplain
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47)A 40 unit residential condominium will be elevated on pilings in an AE Zone. The
floor with the condo units will be on beams, one foot thick. The top of this floor will be
5 feet above the BFE. The area below the condo units will be at grade, 4 feet below
the BFE. This lower area will be used only for parking, storage, a condo office and a
- recreation room. The office and rec room will be insulated, finished and carpeted.
The base flood elevation is 10 feet, NGVD. What is the elevation of the lowest floor?

a) 6 feet, NGVD
b) 10 feet, NGVD

14 feet, NGVD
d) 15 feet, NGVD

48) A new beach house will be built 8 feet above grade in an AE Zone. The owner, Mr.
Warbucks, wants to enclose a part of the lower area to protect his Rolls Royce from
theft and vandalism. Which of the following materials can be used on the enclosure?

@ Concrete block

b) Gypsum wallboard

c) All of the above ‘
d) None of the above, enclosures are not allowed in coastal A Zones

49)We now find that Mr. Warbucks’ house is in the V Zone. How large can his enclosed
garage be?

1 a) No more than 300 square feet
;@Y ltdoesn't matter if it is enclosed only with lattice or insect screening
c) - It doesn’t matter as long as the solid walls have enough openings
d) None of the above, enclosures are not allowed in V Zones

50)A new nonresidential building in a V Zone can be built

a) Elevated on fill
(@D Elevated on pilings

c) Elevated on solid walls with proper vents
d) All of the above ‘

51)How much fill is allowed in a V Zone?

a) A limited amount if needed to get a LOMA
b) A limited amount if needed to replace or rebuild sand dunes affected by

construction
c)_A limited amount if needed for landscaping and local drainage
d) JNone

52)What agencies need to be notified before a proposal to modify or move a stream
channel is approved?
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a) FEMA
b) State NFIP Coordmator
c) Adjacent communities
@DAII of the above

53) The avoid a challenge of taking, a community should

Base the regulatory standards on the hazard

" b) -Not exceed the required state regulatory standards
¢) - Not regulate development outside the mapped floodplain
d). Pay for properties adversely affected by the regulations

54)Kismet City has just been hit by a tomado, wiping out several blocks of a residential
neighborhood in the floodplain. People want to rebuild their lives and their homes as
quickly as possible. The mayor says he wants to stop reconstruction and
construction of new homes in the affected area until the City can find the money to
buy them out and convert the area to a park. You tell the mayor that what he wants
to do is called

a) Planned unit development
b) Taking
. €), Inverse condemnation
@ Temporary moratorium

55)Boomtown is a rapidly growing suburb on several small streams. Boomtown’s city
council wants to prevent flood damage as much as possible. What regulatory
standard would help Boomtown?

a) Low density zoning

b) Stormwater detention

c) Stormwater retention
(AU All of the above

56)Which of the following requires Federal agencies to meet floodplain development
standards similar to the NFIP’s? .

a) NEPA
¢by EO 11988
c) Section 404 of the Clean Water Act
d) Nothing - Federal agencies are exempt from floodplain regulations

57)Which of the followmg requires regulation of development in wetlands?

a) NEPA
b) EO 11988
(TP Section 404 of the Clean Water Act
d) Nothing - unless the wetland is in a mapped floodplain
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58)Which of the following is not a responsibility of the local floodplain ordinance
administrator? :

-a) Keep the community’s FIRMs up to date
@BFApply for LOMASs for new developments
¢) Coordinate permit review with other departments
d) Tell people to apply for permits

59)An application is submitted for a pen‘nif for a new house in the floodway. Which of
the following is needed with the application?

e .
Z8PNo rise certification
b) Non-conversion agreement
c) Elevation certificate
d) All of the above

60)Which of the following should be required after the second inspection but before a
certificate of use or occupancy is issued?

@Elevation certificate
‘6) Non-conversion agreement
c) Floodway encroachment certification

d) All of the above

61)The most common type of variance requested is to build or rebuild a house without
elevating it to or above the base flood elevation. When would such a variance be

justified?

éj If the project would destroy the historic characteristics of a building on a state
register of historic structures
/}Q b) If the cost of meeting the ordinance requirement is unreasonably high |
) c) If the occupants are disabled and cannot climb stairs
d) All of the above

62)A post-FIRM house was built to the BFE in effect at the time. A restudy has since
raised the BFE by three feet. The house was worth $100,000 last month. Last week
it had a fire. It will cost $60,000 to repair everything. How high must you require the
lowest floor to be? '

a) At grade because it was damaged by a fire, not a flood
At or above the old BFE ' :
6) At or above the new BFE
~d) None of the above '
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63)After a fiood, a church group came in and helped uninsured homeowners repair the
damage. Which of the following is correct?

a) The repairs are not affected by the substantial damage rule. All of the work is
free, so there is no dollar figure for the substantial damage formula.

b) The repairs are exempt from the substantial damage rule because the work is
being done by a church group and churches are exempt from zoning regulations.

c) All of the above
d)\ None of the above

64)Which costs the most for $10,000 of flood insurance coverage on a post-FIRM
building built to the BFE?

“Building coverage in the VE Zone
Contents coverage in the AE Zone
d) Contents coverage in the VE Zone

@L Building coverage in the AE Zone
1
)

65)What can a community do to lower the flood insurance premiums for new
construction in approximate A Zones?

a) Join the Community Rating System
b) Require developers to calculate a base flood elevation as a condition of a permit
c) Prepare a detailed flood study for the area

(D All of the above

66)Flatville’s floodplain is up to one-half mile wide and has low velocity flooding.
Flatville’s city council is worried that floodplain development will increase flood
heights and affect even more properties. What regulatory standard would help
- prevent this?

Setbacks

b) Freeboard
c) Compensatory storage
d) None of the above

67)Flatville has an AO Zone, but the FIRM does not specify a flood depth. What is the
minimum elevation for the lowest floor of a new house?

a) 1 foot above grade
b) 2 feet above grade
(C)_8 feet above grade
d) There is no minimum elevation requirement
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Questions 68 - 85 relate to Floodtown.
You are the local permit administrator for Floodtown.

68)Floodtown has a FIRM with*base flood elevations, but no floodway or coastal high
hazard area. What NFIP regulations must Floodtown follow?

a) 44 CFR 60.3(a)
b) 44 CFR 60.3(b)
c) 44 CFR 60.3(c)

CAAll of the above

69) The Floodtown Town Engineer gives you information that shows the ground to be
higher than the BFE. Can you allow a new building at that site without requiring an
elevation certificate?

—

a) Yes
b) No

nly if a LOMA is issued
d) Only if a LOMR is issued

70)A developer wants to build a four acre shopping center in an unnumbered A Zone in
Fioodtown. Which of the following would be acceptable sources of base flood

elevations?

~a) A study conducted by the developer and approved by the Town Engineer.
| b) A study prepared by the State Flood Insurance Coordinator’s office
¢) The FEMA Regional Office says that two feet above the flood of record
approximates the 100-year flood
(@) Al of the above

71)A developer obtains a CLOMR that shows that when the project is completed, a
building site will be above the BFE. When reviewing the application for a permit to
build a home on that site,

a) You can exempt the house from the elevation requirements
b) You can exempt the house from the elevation requirements, but require an

elevation certificate when it is completed
(cPYou require the house to meet all the regular floodplain ordinance requirements

d) You can tell the applicant he won't need flood insurance
72)Which of the following floodplain projects will need a permit?

a) Replacing an old mobile home with a new one on the same site in an existing
mobile home park

b) - Paving a dirt street .

¢) Adding a second story to a house in a shallow AO Zone

@All of the above :

-11-
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73)A developer plans to build in an area that includes a wetland. What work can you
permit the developer to do while he waits for the Corps of Engineers’ 404 permit?

a) All work on the project that complies with the NFIP requirements

@AII compliant work that does not affect the wetland '

¢) Nothing until the 404 permit is issued

d) Nothing, unless the Corps tells you that the permit will eventually be issued

74)Floodtown does not have any floodways mapped for its riverine floodplains. A
developer applies for a permit to fill in the area shown on the map. The developer’s
engineer’s study shows that his filling will cause a 0.7 foot rise in flood heights.

——

Floodplain Boundary

Channet

Proposed
Developrent

—__ - T

Can you permit the development project?

a) Yes, the rise is less than the allowable 1 foot rise
b) Yes, with no floodway mapped, there are no requirements on increasing flood
heights
¢) - No, no increase in flood heights are allowed when there is no mapped floodway
0, unless the developer shows that his project, when combined with all other
existing and anticipated development, will not increase the base flood elevation
by more than 1 foot

75)Mrs. Robinson wants to build a 1,600 square foot o'ne-story home on a crawispace
in an AE Zone. How many standard 8" x 16" crawlspace vents will be needed?

a) 10 [60C
b) 11
c) 12

ONE

76)Where will the crawlspace vents need to be in Mrs. Robinson’s house?

(") "No more than one foot above the ground
b) As close to the floor joists as possibie
c) Atleastone on each wall
d) It doesn’t matter, as long as there are enough of them
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77)Mrs. Robinson wants to.put her furnace in the crawlspace. Can she?

a) Yes
Yes, as long as it is above the BFE
c) No, nothing is allowed below the lowest floor
d) No, unless it is an electric fumace on a ground fault interrupter circuit

| 78)The owner of an 800 square foot mobile home located in a pre-FIRM mobile home
| park wants to replace it with a 750 square foot mobile home. Are there any
floodplain management requirements? '

s C&)Yes, the new mobile home must be properly anchored
b) Yes, the new mobile home must be properly elevated and anchored
c) No, there are no requirements in pre-FIRM mobile home parks
d) No, as long as the new mobile home does not present a larger obstruction to

flood flows
79)What's the best way for you to avoid being sued by a developer?

C%DKnow the regulations and enforce them fully
) Make sure the ordinance does not exceed the NFIP and state standards

c) Have sufficient liability insurance coverage .
d) Adjust the regulatory requirements where appropriate for special situations

80)Before you accept a permit application as cbmplete, it must include:

a) Site plan
b) Elevation cetrtificate
CE)MAll necessary permits issued by state and federal agencies

d) All of the above

81)An application is submitted to you for a new house on a crawlspace in an AO Zone
(depth 2'). Which of the following do you need to make the application complete?

a) Elevation certificate
b) Proposed height of the lowest floor above grade
c) Non-conversion agreement

Al of the above

82)A homeowner has substantially improved his house and has steadfastly refused to
even apply for a floodplain development permit. Can-FEMA help you bring this
building into compliance with your ordinance?

a) Yes - FEMA can deny flood insurance coverage on the building
b) Yes - FEMA can take the violator to court on your behalf
P\No - FEMA-expects the community to enforce its own ordinance
d) No - FEMA has no standing in cases involving local ordinance enforcement
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83)Granting a variance to build a new house below the BFE will result in:

a) Increased potential for flood damage
) Increased flood insurance rates
¢) Increased pressure from others to grant them variances

@‘AII of the above

84)A surveyor brmgs a FEMA Elevation Certificate to you and asks for help in filling it
out. The building is on a crawlspace in an AO Zone (depth 2'). Your inspection
showed that it was properly elevated and has all the required vents. The surveyor
asks what number he should enter in Section C, item 1. You tell him:

2oze
O~NO O,

85)Dr. Quinn bought her pre-FIRM property in the AE Zone last month for $150,000.
She wants to add a doctor’s office and make other improvements to the building. Her
contractor estimates that the project will cost $70,000. You tell her:

a) ltis a substantial improvement, the office must be elevated

b) It's not a substantial improvement, so she can build the office at grade.
You need more information to separate the value of the building from the value of
the land and outbuildings.

d) -The NFIP prohibits medical offices and other critical facilities in the floodplain.

86)Dr. Quinn forgot what you told her last week. She updates her estimated costs to
add the doctor’s office to her home. What is the dollar amount you would use in the
substantial improvement formula?

Site survey $500 -
Architect’s plans , 6,000
Building contractor ~ 60,000
Building contractor’s proflt 6,000
Demolition of shed on parkmg lot site 500
Parking lot contractor 6,000
Permit fees : 500

a) $66,000

b) $72,000

c) $72,500

@ $78,000
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Questions 87 - 100 refer to Flood County
87)What is the NFIP community number for Floodville?

a) 0098

b) 990098

c) 990098 0025-040
d) 990099 0025

88)What happened to Panel 0030 of Flood County’s FIRM?

a) There are no mapped floodplains, so it was not printed.
b) It is outside the corporate limits, so it was not printed.

c) Itis out of print, so it was not included with this course.
d) Itis all in the COBRA zone, so it was not printed.

e S

89)What cross section is upstream of Site B on the Flood County Panel 0387

a) A

b) Glebe Way

c) RM3

d) B ' |

90)How wide is the floodway on the Rocky River Tributary just downstream of
the Glebe Way?

a) Can't tell from the available data
b) 90 feet
c) It's coincident with the channel banks

d) 111 feet

'91)Ms. Isler has a building site that is near Site D on Panel 40. The building
official located it on the FIRM 300 feet east of the intersection of Little Drive
and Axel Drive. What is the base flood elevation at this site?

a) There is no base flood elevation; the site is in a C Zone.
b) There is no base flood elevation; the site is in a B Zone.
c) 14 feet

d) 13.5 feet

92.)Once Ms. Isler builds her house, can she receive Federal disaster assistance
to rebuild?

a) Yes
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b) Yes, as long as she buys a flood insurance policy

¢) Yes, if the local permit office states in writing that the house was not
substantially damaged. » I

d) No

93) Caghey Drive is near Site F on the Flood County FIRM panel 40. Just east of
Cagney Drive, there is a black line running parallel to the road in the SFHA.
What does this black line mean?

a) It's a cross section across the Rocky River.

b) It means the top of Cagney Drive is high enough to be a C Zone.
c) It designates the base flood elevation at that point. )

d) It separates the AE Zone from the VE Zone.

94)Mr. Wilson wants to build a new house near Site B in Flood County. The site
is 400 feet upstream of the Diehl Road crossing. What is the base flood -
elevation at this site? »

a) 13.3
b) 10.2
d) 11.0

95)A permit applicant tells you that his site is 1000 feet from an intersection. You
try to locate the site on the Flood County FIRM, Panel 38. How many inches
from the intersection is the site? i

a) 1

b) 2

c) 3 ‘

d) Cannot tell from the data available

96)A building was built in Floodville in the Rocky River floodplain in 1983. What
kind of building is it?

a) Noncompliant
b) Uninsurable
¢) Pre-FIRM

d) Post-FIRM

97)RM 38-1 is located near Site A in Floodville. If you wanted to find RM 38-1 on
the ground, what would you look for?

a) A fire hydrant
b) Cross section C

c) A chiseled square
d) A marker similar to the one pictured on page 3-13 of the course notebook

Home Study Course Final Examination
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98)Mr. McDonald wants to bwld a farm house near site E in Flood County.‘The :
site is 1,100 feet North off the west end of Cedar Hill Road. What is the base - -
flood elevation for this site?

a) 11.5
b) 19.0
c) 18.5
d) Unknown - it is in an un-numbered A zone.

99)Mr. McDonald has a survey that shows that his ground is higher than the
base flood elevation at his site. You advise Mr. McDonald that if he wants to
avoid the mandatory flood insurance purchase requirement, he will need to
submit a request for a:

a) Restudy . S
b) Limited map maintenance project
¢) Map revision

d) Map amendment

100)Ms. Lovewater’s proposed homesite is near Site C in Floodville. It is 150
feet east of the intersection of Barclay Lane and Good Place on the FIRM.

The site is:
““a) Inthe SFHA

b) In the floodway
¢) In a designated undeveloped coastal barrier

e) All of the above

Be sure to send in your course evaluation form.

You can send the answer sheet and the evaluation in the same envelope. | o A
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4  ORIENTATION

In this unit

This orientation presents a summary of the home study course:
¢ Its goals and objectives,
¢ How it is organized,
¢ The materials used, and

¢ Where to get help.

Materials used in this unit

¢ Videotape segment, Welcome to the Course

¢ Videocassette player.
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A. INTRODUCTION

Responsibility for flood loss reduction is shared by all units of government—
local, state and federal—and the private sector.

Fulfilling this responsibility depends on having the knowledge and skills to
plan and implement needed floodplain management measures. The fundamental
floodplain management program that most others are built on is the National
Flood Insurance Program (NFIP).

The NFIP provides the maps and regulatory basis for local floodplain man-
agement. It is also the primary source of insurance protection for floodprone
properties. Its success depends on the people responsible for administering its
mapping, regulatory and insurance aspects.

The purpose of this home study course is to enhance the knowledge and
skills of local officials responsible for administering and enforcing local flood-
plain management regulations. It is also intended to broaden their understanding
of floodplain management strategies that can be applied at the local level.

While any interested person may take this course, it is written specifically for
the local official who is responsible for administering his or her community's
floodplain management regulations. Thus, references to “you,” the person taking
the course, assume that you are that local official.

COURSE OBJECTIVES
Upon completing the course, you should:
1. Be familiar with flood hazards and how human development interacts
with the natural process of flooding.
2. Understand the purpose of the NFIP and your community’s role in it.
3. Understand the basis for flood maps and data.

4. Be able to use floodplain studies and maps to support your floodplain
management program.

5. Be able to explain the minimum regulatory requirements of the NFIP.

6. Be familiar with additional regulatory standards that your community
could adopt.

7. Understand your responsibilities in administering your community’s
floodplain regulations for new construction.

8. Understand how to administer your community’s floodplain regulations
for repairs and improvements to existing buildings.

Orientation 0-3




‘ 9. Be familiar with how flood insurance policies are written and how they
relate to your community’s regulations.

10. Be prepared to administer your floodplain regulations following a disas-
ter.

These 10 objectives are the topics of the 10 units in this course.
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B. COURSE MATERIALS

This is a multimedia course, using a notebook, videotapes and tools such as
maps and an engineer’s scale.

NoTteBOOK

The loose-leaf notebook holds the primary instruc-
tional material —ten units—and seven appendices.

In Units 1 and 2, you’ll be introduced to the kinds of
floods common to communities in the United States, the concepts behind
floodplain management and the NFIP.

In Unit 3, you’ll learn about the various types of flood data needed to ad-
minister a floodplain management program.

Unit 4 discusses how to use the data provided in NFIP studies and maps.

Unit 5 is the first of four units about administering floodplain management
regulations. In Unit 5, you’ll find out about the minimum regulatory require-
ments communities must enforce under the NFIP. Unit 6 contains additional
measures recommended to help make your regulations more effective and more
appropriate to your local flood conditions and community needs.

Unit 7 discusses the steps needed to administer a floodplain management
ordinance, and Unit 8 goes into detail on the special situations of dealing with
changes to existing buildings.

In Unit 9, the relationship between flood insurance and your floodplain man-
agement program is reviewed.

Unit 10, the last in the course, reviews the things you need to be ready for
following a disaster and how you can make your community’s program more
effective in reducing flood losses.

The seven appendices provide contacts for assistance, references, technical
terms, and NFIP materials.
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VIDEO SEGMENTS

Two videotapes, with four segments each, provide
detailed information about several topics. They will assist you in understanding
the materials, as well as provide examples of practical situations.

To help you plan when and where to study, the cover page of each unit indi-
cates whether it includes one or more video segments.

FLOOD INSURANCE STUDY AND MAPS

The fictitious community of Flood County, USA,
has been selected as a sample community for the
purposes of this course.

The Flood Insurance Study and Flood Insurance
Rate Map for Flood County provide opportunities to
read and interpret the data in a typical flood insurance study and maps. This
town provides examples of both coastal and riverine data and maps.

ENGINEER’S SCALE
”!ml|nnlmu||||1|||||||u1u|l|'||||l||||!||||l : The clear plaStiC engineer’s Scale is
TuulmJlmI||||[|mI||||I|u||||ulm||||||I|||||||||[||||I||||I||||I||||I|mln||quhml" included for use in some of the exer-
ool P cises in this course. It helps relate
e distances on the ground to measure-
. !|||||||u||||u!wmpqm!uﬂ||mmmluqmqmumlw|||u|puwmu'|'mmmpumfmml ment on a map
LT TR UGN, ST ST T TR T T ey )

LEARNING CHECKS

Learning checks and unit learning exercises appear
throughout the text. Answers to learning checks and exercises |
are at the end of each unit.
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SUPPLEMENTARY READING MATERIALS

Most units include a list of references for supplemen-
tary reading to reinforce the text materials or to provide
additional information related to a specific topic.

This course includes two booklets that can be very helpful to you:

¢ Answers to Questions About the National Flood Insurance Program
(FIA-2, 1997) provides more details on the NFIP, flood insurance cover-
age, and flood insurance maps. It is used to help explain some of the
material in Units 2 and 9.

¢ Repairing Your Flooded Home (FEMA 234, 1992) explains the steps
building owners should follow after a flood. It is discussed more in

Unit 10.

The appendices provide a list of acronyms, definitions of floodplain man-
agement terms and other reference materials.
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C. TAKING THE COURSE

To administer a floodplain management program, you need to know about
regulations and procedures under the National Flood Insurance Program. This
course is designed to prepare you to serve as administrator.

As you can tell by the size of this volume and accompanying materials, you
need to acquire a daunting amount of information. Most of it is covered in these
pages, as this course is a comprehensive guide to the NFIP and your role as
administrator.

At the outset, you may be discouraged by your grasp of flood insurance and
floodplain management—and the size of this course. That’s to be expected,;
there’s a lot to know. But there’s also ample time to learn, as this course is
meant to be completed at your pace, not a predetermined rate.

By design, this course will help you learn. Key words and phrases appear
with underlines and they are listed in the glossary in Appendix D. Maps and
videos are provided to illustrate certain points. Each unit has frequent learning
checks and a comprehensive review at the end. Be sure to do all of these — you
learn best when you practice using the materials.

So, sit back, relax—and study as little or as much as you can handle in one
sitting. There’s a lot, but if you proceed at your own pace, you’ll do well.

COURSE COMPLETION

Your final step is to submit and pass the final examina-
tion. [For the pilot students only:] When you are ready for
it, call 708/747-5273 and ask for it. The exam is designed
to test how well you learned the material presented in the
course.

An answer sheet to use in taking the exam is supplied.

Mail the completed answer sheet to the address on the form. Your results
will be mailed to you within a few weeks. Score seventy five percent or higher,
and you will be sent a certificate of completion.

Orientation 0-8




CONTINUING EDUCATION CREDIT

Using the International Association of Continuing Education Training
Guidelines, continuing education credits may be awarded for completion of this
course. Interested students may also apply for one semester hour of college
credit through Lewis and Clark Community College, in association with the
Federal Emergency Management Agency’s Emergency Management Institute
(EMI).

WHERE TO GET HELP

For help in understanding any of the course content, contact your FEMA
Regional Office or state flood insurance coordinator.

These offices are listed in Appendices A and B.

For help in obtaining course materials and submitting the final examination,
call EMI in Emmitsburg, Maryland, [For the pilot students only: call French &
Associates at 708/747-5273]

Vipeo: WELcomE To THE COURSE

This is a good time to review the first video seg-
ment, “Introduction to the Course,” by Mike Armstrong,
Associate Director of FEMA for Mitigation.

After viewing, stop the tape and return to the text. Do not rewind.
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® UNIT1:
FLOODS AND FLOODPLAIN

MANAGEMENT

In this unit

Unit 1 lays the groundwork for the course by explaining:
¢ The more common types of floods and floodplains,
¢ How floods affect floodplain development,
¢ The strategies and tools for floodplain management, and

‘ ¢ Basic terms used throughout the course.
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INTRODUCTION

Throughout time, floods have altered the floodplain landscape. These areas
are continuously shaped by the forces of water—either eroded or built up through
deposit of sediment. More recently, the landscape has been altered by human
development, affecting both the immediate floodplain and events downstream.

Historically, people have been attracted to bodies of water as places for living,
industry, commerce and recreation. During the early settlement of the United
States, locations near water provided necessary access to transportation, a water
supply and water power. In addition, these areas had fertile soils, making them
prime agricultural lands.

This pattern of development continued as communities grew. In recent dec-
ades, development along waterways and shorelines has been spurred by the

aesthetic and recreational value of these sites.

The result has been an increasing level of damage and destruction wrought by
the natural forces of flooding on human development. It is probable that you are
taking this course because your community has experienced some of this. You,
yourself, or someone you know may have suffered through a flood and a long,
painful and expensive repair and recovery process.

The purpose of this course is to familiarize you with how this problem can be
curbed through proper management of how your floodplains are developed.
Communities that guide development following the standards of the National
Flood Insurance Program have seen the results — their new buildings and neigh-
borhoods have had less damage and suffering from flooding.

To start this course, we need an orientation into the natural processes of
flooding. That is the focus of Section A. Many terms are introduced in this sec-
tion, such as watershed and coastal erosion, that are used throughout the course.

Next, we review of the other part of the equation — human development in the
path of that flooding. The final section in this unit discusses the Federal govern-
ment’s overall floodplain management effort and the other strategies and tools
that help prevent and reduce flood damage.
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@ A. FLooDS AND FLOODPLAINS

Floods are part of the Earth’s natural hydrologic cycle.

The cycle circulates water throughout the environment (Figure 1-1). This pro-

cess maintains an overall balance between water in the air, on the surface and in
the ground.

: ' AT 4
Evaporationand . “1(14#7?__‘2_,#‘.@.‘7 I
Transpiration _<s0' 7 i Precipitation
i 7 e é""'{’fﬁ&\*m R
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Runoff
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Groundwater
Recharge and
Movement

Figure 1-1. The Hydrologic cycle
Sometimes the hydrologic cycle gets outs of balance, sending more water to
an area than it can normally handle.

The result is a flood.

A flood inundates a floodplain. There are different types of floodplains and
they are based on they type of flooding that forms them.

Most floods fall into one of three major categories:

¢ Riverine flooding
¢ Coastal flooding
¢ Shallow flooding

Floods and Floodplain Management
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RIVERINE FLOODING

A watershed is an area that drains into a lake, stream or other body of water.
Other names for it are basin or catchment area.

Watersheds vary in size. Larger ones can be divided into sub-watersheds.

Figure 1-2 shows a watershed and some of the key terms. The boundary of a
watershed is a ridge or divide. Water from rain and snowmelt are collected by the
smaller channels (tributaries) which send the water to larger ones and eventually
to the lowest body of water in the watershed (main channel).

Channels are defined features on the ground that carry water through and out
of a watershed. They may be called rivers, creeks, streams or ditches. They can be
wet all the time or dry most of the time.

When a channel receives too much water, the excess flows over its banks and
into the adjacent floodplain. Flooding that occurs along a channel is called river-

Tributary

Main Channel

ine flooding.

Figure 1-2. Riverine Watershed and Floodplain

What happens in a watershed will affect events and conditions downstream.
Terrain helps determine the dynamics of riverine flooding. In relatively flat areas,
shallow, slow-moving floodwater may cover the land for days or even weeks.

In hilly and mountainous areas, a flood may come scant minutes after a heavy
rain. Such a flash flood gives short notice and moves so fast that it is particularly

dangerous to people and property in its path.
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Overbank flooding

The most common type of flooding in the United States is called overbank
flooding (Figure 1-3).

Overbank flooding occurs when downstream channels receive more rain or
snowmelt from their watershed than normal, or a channel is blocked by an ice jam
or debris. For either reason, excess water overloads the channels and flows out
onto the floodplain.

Overbank flooding varies with the watershed’s size and terrain. One measure
of a flood is the speed of its moving water, which is called velocity. Velocity is
measured in feet per second.

Hilly and mountainous areas have faster moving water, so velocity can pose a
serious hazard. In flat areas, the flood may move slowly, making its velocity less
of a hazard.

Terrain may affect how much warning people have that a flood is building.
Conditions on a river that drains a large watershed may warn of a pending flood
hours or even days before actual flooding. On the other hand, streams in hilly
areas may give no warning that a flash flood is about to strike.

Flood depths vary, as do flood durations. Generally, the larger the river, the
deeper the flood and the longer it will last. However, in hilly or mountainous
areas with narrow valleys, flooding can be very deep in small watersheds.

Depending on the size of the river and terrain of its floodplain, flooding can
last for days and cover wide areas.

Narrow Floodplain
In Hilly Areas

Wide Floodplain
In Flat Areas

Figure 1-3. Riverine floodplain
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Flash flooding

A severe storm that drops much rainfall in a short time can generate a flash
flood. All flash floods strike quickly and end swiftly.

While flash floods occur in all fifty states, areas with steep slopes and narrow
stream valleys are particularly vulnerable, as are the banks of small tributary
streams. In hilly areas, the high-velocity flows and short warning time make flash
floods hazardous and very destructive.

In urban areas, flash flooding can occur where impervious surfaces, gutters
and storm sewers speed runoff. Flash floods also can be caused by dam failure,
the release of ice-jam flooding, or collapse of debris dams.

Flash floods rank first as the cause of flood-related deaths in the United States.
In the 1970s, four flash floods in a five-year period killed 570 people. Death tolls
associated with the 1993 Mississippi River flood or hurricanes are in another
category because such events build over several days, giving people enough time
to evacuate safely.

¢ In 1972, 118 people died along Buffalo Creek in West Virginia when an
embankment made of coal refuse washed out, destroying 546 houses and
damaging as many more.

o Weeks later, 236 people died when heavy rain and a dam failure inundated
the area near Rapid City, South Dakota. Property damage exceeded $100
million.

¢ In 1976, heavy rains spawned floods in Colorado’s Big Thompson Can-
yon, killing 139 people.

¢ The next year, 77 people died in Johnstown, Pennsylvania, when heavy
rain overwhelmed a dam, causing $200 million in damage.

Riverine erosion

River channels change as water moves downstream, acting on the channel
banks and on the channel bottom (the thalweg). This force is made more potent
during a flood, when the river’s velocity increases.

Several features along a river are affected by this flow of water in different
ways. A meander is a curve in a channel. On the outside of a meander, the banks
are subject to erosion as the water scours against them (Figure 1-4). On the other
hand, areas on the inside of meanders receive deposits of sand and sediment
transferred from the eroded sites.
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Figure 1- 4. Erosion changes the shape of channels

Propertiecs on the outside of
curves face a double threat of inunda-
tion and undercutting from riverine
erosion during floods (Figure 1- 5).

In addition, meanders do not stay in
the same place—they migrate slowly
downstream and across the floodplain,
reworking the shape of the channel
within the floodplain.

Figure 1-5. Riverine erosion
can undercut structures

COASTAL FLOODING

Development along the coasts of the oceans, the Gulf of Mexico, and large
lakes can be exposed to two types of flood problems not found in riverine areas:
coastal storms and coastal erosion. The Pacific and Caribbean coasts face a third |

hazard: tsunamis.
Coastal storms

Hurricanes and severe storms cause most coastal flooding. These include
“Nor’easters,” which are severe storms on the Atlantic coast with winds out of the

northeast.
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. Persistent high wind and changes in air pressure push water toward the shore,
causing a storm surge which can raise the level of a large body of water by several
feet. Waves can be highly destructive as they move inland, battering structures in

their path.

On open coasts, the magnitude of a flood varies with the tides. An increase in
the level of the ocean during high tide will flood larger areas than a storm that
strikes during low tide.

Major coastal storms can significantly change the shape of shoreline land-
forms, making sandy coastal floodplains particularly unstable places for
development.

Wind and waves shape sand dunes, bluffs and barrier islands. Because these
landforms provide natural buffers from the effects of a storm, their preservation is

important to the protection of inland development.
Coastal erosion

Long-term coastal erosion is
another natural process that
shapes shorelines. It is a com-
plex process that involves

‘ natural and human-induced
factors. The mnatural factors
include sand sources, sand size
and density, changes in water
level, and the effects of waves,
currents, tides and wind. These
factors determine whether a
shoreline will recede or accrete.

Human activity—such as
construction of groins or sea-
walls, the dredging of channels 1972
and placement of sandbags—
also can contribute to coastal ero-
sion by altering the natural
systems that transport sand.

Figure 1-6. This area of the Maryland
shore shows how erosion can move or
remove entire islands over a period as
short as 40 years.
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Tsunamis

Another hazard along the coast is a tsunami, a large wave often called a “tidal
wave” even though tides and tsunamis are not related. Caused by an underwater
earthquake or volcano, a tsunami is a pressure wave that can raise water levels as
much as 15 feet.

In the open ocean, a tsunami’s wave may be only a few feet high. Because the
wave’s energy extends from the surface to the bottom, that energy is compressed
as the wave approaches shallow water, creating higher, more life-threatening
waves (Figure 1-7).

Tsunamis usually occur in the Pacific Ocean, but they have caused floods in
the Caribbean. Because they can happen on a clear day and are not related to

Figure 1- 7. Tsunami waves increase in shallower water.

Lake flooding

Lake shores can flood in ways similar to ocean coasts. Along the Great Lakes,
severe storms can produce waves and cause shoreline erosion. FEMA is starting
to map Great Lakes flooding with the same techniques it uses for ocean coastal

flooding.

SHALLOW FLOODING

Shallow flooding occurs in flat areas where a lack of channels means water
cannot drain away easily. Shallow flood problems fall into three categories: sheet
flow, ponding and urban drainage.

Sheet flow

Where there are inadequate or no defined channels, floodwater spreads out
over a large area at a somewhat uniform depth in what’s called sheet flow.
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Sheet flows occur after an intense or prolonged rainfall during which the rain
cannot soak into the ground. During sheet flow, the floodwaters move downhill
and cover a wide area.

Ponding

In some flat areas, runoff collects in depressions and cannot drain out, creating
a ponding effect. Ponding floodwaters do not move or flow away. Floodwaters
will remain in the temporary ponds until they infiltrate into the soil, evaporate or
are pumped out.

Ponding is especially a problem in glaciated areas, where glaciers carved out
depressions; in areas where caves and sinkholes are common, and in other areas
where man-made features, such as roads and railroad embankments, have blocked
outlets.

Urban drainage

An urban drainage system comprises the ditches, storm sewers, retention
ponds and other facilities constructed to store runoff or carry it to a receiving
stream, lake or the ocean. Other man-made features in such a system include
yards and swales that collect runoff and direct it to the sewers and ditches.

When most of these systems were built, they were typically designed to han-
dle the amount of water expected during a 10-year storm. Larger storms overload
them, and the resulting backed-up sewers and overloaded ditches produce shallow
flooding.

Another urban drainage problem occurs in the areas protected by levees. Be-
ing in floodplains, they are flat and don’t drain naturally, especially when a levee
blocks the flow to the river.

To drain these areas, channels have been built and pumps installed to me-
chanically move the water past the levee. Often, these man-made systems do not
have the capacity to handle heavy rains or intense storms.

SPECIAL FLOOD HAZARDS

The flooding types described so far are the more common types found in the
United States. There are many special local situations in which flooding or flood-
related problems do not fit the national norm.

This section discusses five of those special flood hazards:

¢ Closed basin lakes
¢ Uncertain flow paths.
¢ Dam breaks.
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¢ Icejams.
¢ Mudflows.
Closed basin lakes

There are two types of closed basin lake:

¢ Lakes with no outlets, like the Great Salt Lake, Utah, Devil’s Lake, North
Dakota, and the Salton Sea, California; and

¢ Lakes with inadequate, regulated or elevated outlets, such as the Great
Lakes and many glacial lakes.

Seasonal increases in rainfall cause a closed basin lake’s level to rise faster
than it can drain. As a result, they are subject to large fluctuations in water surface
elevation. Floodwaters in closed basin lakes may stay up for weeks, months or
even years.

The long periods of high water make closed basin lake flooding particularly
problematic. Properties may not be heavily damaged, but they are unusable for
long periods because they are surrounded by—or under—water. Buildings are
isolated and septic fields are unusable. Properties are exposed to waves (and
sometimes ice) that add to the hazard.

Uncertain flow paths

The section on riverine erosion explained that stream channels change their
locations gradually or only after very large and rare floods. However, in some
areas of the country, every flood may change channels.

For example, in mountainous areas, high-velocity floodwater picks up sedi-
ment and rock. At the base of the valley where the slope flattens out, the
floodwater decreases in speed and spreads out, as in a sheet flow, dropping sedi-
ment and rock over a fan-shaped area called an alluvial fan.

Figure 1-8 shows how an alluvial fan can have numerous channels. During the
next flood, the channels may be in different locations.

Alluvial fan flooding is more common in the mountainous western states,
where there is less ground cover and more opportunity for erosion.

Alluvial fan floods are not as predictable as riverine floods—one never knows
where the floodwaters will spread out across the fan. Thus, they pose three haz-
ards:

¢ Velocity of floodwaters and the debris they carry.
¢ Sediment and debris deposited by the floodwaters.

¢ The potential for the channel to move across the fan during the flood.
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Figure 1-8. This alluvial fan flood caused over $7 million in damage and one
death

The arid west is subject to another type of flooding that features uncertain
flow paths, known as movable bed streams.

When a high-velocity flood runs through an area with sand or loose soil, the
erosion and sedimentation can occur so fast that the stream channel can be low-
ered, filled in or relocated through processes known as degradation, aggradation
and migration. In some cases, these processes may occur simultaneously, or one
process may occur in one flood and another process in a later event.

Dam breaks

A break in a dam can produce an extremely dangerous flood situation because
of the high velocities and large volumes of water released by such a break. Some-
times they can occur with little or no warning on clear days when people are not
expecting rain, much less a flood.

Breaching often occurs within hours after the first visible signs of dam failure,
leaving little or no time for evacuation. (As noted in the earlier section on flash
flooding, three of the four top killer floods in the 1970s were related to the failure
of a dam or dam-like structure.)

Dam breaks occur for one of three reasons:

¢ The foundation fails due to seepage, settling or earthquake.

¢ The design, construction, materials or operation were deficient.
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¢ Flooding exceeds the capacity of the dam’s spillway.

Proper design can prevent dam breaks. While dam safety programs can ensure
that new dams are properly designed, there are still many private or locally built
dams that were poorly designed and maintained.

Ice jams

Ice jam flooding generally occurs when warm weather and rain break up fro-
zen rivers or any time there is a rapid cycle of freezing and thawing.

The broken ice floats downriver until it is blocked by an obstruction such as a
bridge or shallow area (Figure 1-9). An ice dam forms, blocking the channel and
causing flooding upstream.
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Figure 1-9. Likely Ice Jam Areas

Ice jams present three hazards:

Sudden flooding of areas upstream from the jam, often on clear days with
little or no warning.

*

Movement of ice chunks (floes) that can push over trees and crush build-
ings (see Figure 1-18).

Sudden flooding of areas downstream when an ice jam breaks. The impact
is similar to a dam break, damaging or destroying buildings and structures.

1-16
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Mudflow

A mudflow is a type of landslide that occurs when runoff saturates the ground.
Soil that is dry during dry weather turns into a liquid solution that slides downbhill.
They typically cause more damage than clear-water flooding due to the combina-
tion of debris and sediment, and the force of the debris-filled water.

FEMA officially defines a “mudslide (i.e. mudflow)” as “a condition where
there is a river, flow or inundation of liquid mud down a hillside usually as a
result of a dual condition of loss of brush cover, and the subsequent accumulation
of water on the ground preceded by a period of unusually heavy or sustained
rain.”

FEMA does not map or have any management or regulatory standards for
“mudslides (i.e. mudflows).” What many people view as mudfloods are techni-
cally landslides and are not addressed by the NFIP.

Source Area

Main Track
Depositional

Figure 1-10. Mudflows are caused by saturated soil

NATURAL AND BENEFICIAL FLOODPLAIN FUNCTIONS

Floodplain lands and adjacent waters combine to form a complex, dynamic
physical and biological system found nowhere else. When portions of floodplains
are preserved in their natural state, or restored to it, they provide many benefits to
both human and natural systems.

Some are static conditions—such as providing aesthetic pleasure—and some
are active processes, such as reducing the number and severity of floods, helping
handle stormwater runoff and minimizing non-point water pollution. For example,
by allowing floodwater to slow down, sediments settle out, thus maintaining
water quality. The natural vegetation filters out impurities and uses excess nutri-

ents.
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Such natural processes cost far less money than it would take to build facili-
ties to correct flood, stormwater, water quality and other community problems.

Natural resources of floodplains fall into three categories: water resources,
living resources and societal resources. The following sections describe each
category’s natural and beneficial functions.

Natural flood and erosion control

Over the years, floodplains develop their own ways to handle flooding and
erosion with natural features that provide floodwater storage and conveyance,
reduce flood velocities and flood peaks, and curb sedimentation.

Natural controls on flooding and erosion help to maintain water quality by
filtering nutrients and impurities from runoff, processing organic wastes and

moderating temperature fluctuations.

These natural controls also contribute to recharging groundwater by promot-
ing infiltration and refreshing aquifers, and by reducing the frequency and
duration of low surface flows.

Biologic resources and functions

Floodplains enhance biological productivity by supporting a high rate of plant
growth. This helps to maintain biodiversity and the integrity of ecosystems.

Floodplains also provide excellent habitats for fish and wildlife by serving as
breeding and feeding grounds. They also create and enhance waterfowl habitats,
and help to protect habitats for rare and endangered species.

Societal resources and functions

People benefit from floodplains through the food they provide, the recrea-
tional opportunities they afford and the scientific knowledge gained in studying
them.

Wild and cultivated products are harvested in floodplains, which are enhanced
agricultural land made rich by sediment deposits. They provide open space, which
may be used to restore and enhance forest lands, or for recreational opportunities
or simple enjoyment of their aesthetic beauty.

Floodplains provide areas for scientific study and outdoor education. They
contain cultural resources such as historic or archaeological sites, and thus pro-
vide opportunities for environmental and other kinds of studies.
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‘ These natural resources and functions can increase a community’s overall
quality of life, a role that often has been undervalued. By transforming stream and
river floodplains from problem areas into value-added assets, the community can

improve its quality of life.

Parks, bike paths, open spaces, wildlife conservation areas and aesthetic fea-
tures are important to citizens. Assets like these make the community more
appealing to potential employers, investors, residents, property owners and tour-
ists.

Figure 1-11 Floodplains offer recreation and aesthetic benefits.
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LEARNING CHECK #1

This unit describes a number of types of floods. Which types occur in your
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B. FLOODPLAIN DEVELOPMENT

Throughout time, floods have altered the floodplain landscape. These areas
are continuously shaped by the forces of water—either eroded or built up through
deposit of sediment. More recently, the landscape has been altered by human
development, affecting both the immediate floodplain and events downstream.

Historically, people have been attracted to bodies of water as places for living,
industry, commerce and recreation. During the early settlement of the United
States, locations near water provided necessary access to transportation, a water
supply and water power. In addition, these areas had fertile soils, making them
prime agricultural lands.

This pattern of development continued as communities grew. In recent dec-
ades, development along waterways and shorelines has been spurred by the
aesthetic and recreational value of these sites.

Because floodplains have attracted people and industry, a substantial portion
of this country’s development is now subject to flooding. Floodplains account for
only seven percent of the nation’s total land area. However, they contain a tre-
mendous amount property value. It is estimated that there are 8 — 12 million
homes in our floodplains.

Two problems result from floodplain development:

¢ Development alters the floodplain and the dynamics of flooding. "

¢ Buildings and infrastructure are damaged by periodic flooding.

FLOODPLAIN DEVELOPMENT DYNAMICS

Human development can have an adverse impact on floods and floodplains.
Three types of problems are reviewed here.

Riverine floodplains

The most obvious impact of development on riverine flooding comes with
moving or altering channels or constructing bridges and culverts with small
openings. Construction and regrading of the floodplain can obstruct or divert
water to other areas. Levees and dikes are the best known examples of this, but
even small construction projects have an impact (Figure 1-12).
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Filling obstructs flood flows, backing up floodwaters onto upstream and adja-
cent properties. It also reduces the floodplain’s ability to store excess water,
sending more water downstream and causing floods to rise to higher levels. This
also increases floodwater velocity.

Figure 1-12. Effects of development on a riverine floodplain

Watersheds

Development in riverine
watersheds  affects  the
runoff of stormwater and
snowmelt. Buildings and
parking lots replace the
natural vegetation which
used to absorb water. When
rain falls in a natural set-
ting, as much as ninety
percent of it will infiltrate
the ground; in an urbanized
area, as much as ninety
percent of it will run off
(Figure 1-13).
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Re-grading / Filing

Natural ground cover, 0% impervious surface

15% of the rainwater runs off the land

Rural development, 10% - 20% impervious surface

23%, of the rainwater runs off the land

Single family homes, 35% - 50% impervious surface

35% of the rainwater runs off the land

Full urbanization, 75% - 100% impervious surface

61% of the rainwater runs off the land

Figure 1-13. Effects of development on

stormwater runoff. (Data for Northeastern lllinois)
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Urban features alter flood dynamics as well. Storm sewers and more efficient
ditches that come with urban drainage systems speed flood flows. The result of
urbanization is that there is more runoff in the watershed and it moves faster,
increasing flooding downstream. Thus, a 10-year storm may produce the runoff

equivalent of a 25-year storm, overloading the man-made drainage system.

Urbanization also changes the timing of flows along the tributaries. If one
subwatershed develops faster than another, the flood will leave sooner than it used
to, possibly arriving at the main channel at the same time as the peak arrives from
another tributary, causing increased flooding downstream.

Coasts

Coastal development similarly affects the dynamics of coastal flooding. Re-
moving the sand from beaches and dunes removes _the natural barrier built up by

flood forces over the years and exposes inland areas to increased risk of flooding.

Coastal erosion is affected by construction of navigation channels, breakwa-
ters, and jetties, and mining of sand. Often construction of barriers, seawalls, or
even sandbag walls to protect buildings from flooding or erosion has an adverse
affect on properties atithe end of the walls where erosion is accelerated.

Figure 1-14. Jetties to protect a navigation inlet affect
sand accumulation and erosion.
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. FLOOD DAMAGE

Floodplains are home to nearly 10 million households. In an average year,
floods kill 150 people and cause over $3 billion in property damage. Nationally,
average annual flood losses continue to increase.

Floods can hurt or kill people, and damage property, in several ways. Knowing
the impact of a potential hazard—and guarding against it—is integral to adminis-
tering a floodplain management program.

As a floodplain management administrator, you need to be knowledgeable
about the five main causes of flood damage:

3
Hydrodynamic forces i
Debris impact

Hydrostatic forces

Soaking

* & &6 o o

Sediment and contaminants

Hydrodynamic forces

Moving water creates a hydrodynamic force which can damage a building’s
walls in three ways (see Figure 1-15):

¢ Frontal impact,
as water strikes
the structure.

¢ Drag effect, as
water runs
along the sides
of a structure.

¢ Eddies or
negative pres- / ,

sures, created b <
as water passes Downstream Side
the down- Drag Effect
on Sides \

stream side.

Figure 1-15. Hydrodynamic forces on a building.
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The speed of moving water is called velocity, a force that is measured in feet
per second. The faster water moves, the more pressure it puts on a structure and
the more it will erode stream banks and scour the earth around a building’s foun-
dation.

Floodwaters moving faster than 5 feet per second comprise a high-velocity

flood, requiring special design considerations for buildings, roads, bridges and
other manmade structures in its path.

Figure 1-16. Beaches are particularly susceptible to
undermining of foundations due to velocity flows.

While velocity is one factor in determining the potential harm of a flood, the

total impact of moving water is related to the depth of the flooding. Studies have
shown that deep water ‘and low velocities can cause as much damage as shallow

water and high velocities.

People are more susceptible to damage than buildings: Studies have shown
that it doesn’t take much depth or ‘velocity to knock a person over. Thus, no areas
with moving floodwater can be considered safe for walking (Figure 1-17).

A car will float in only two feet of moving water, which is one reason-floods
kill more people trapped in'vehicles than anywhere else. Often victims put them-
selves in perilous situations by ignoring warnings about travel or mistakenly
thinking that a washed-out bridge is still open.
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Figure 1-17. Even shallow floodwaters can stop cars
and wash people off their feet

Debris impact

Debris also increases the hazard posed by moving water. Floodwaters can and
will pick up anything that will float—logs, lumber, ice, even propane tanks and
vehicles (Figure 1-18). Moving water will also drag or roll objects that don’t float.
All of this débris acts as battering rams that can knock holes in walls.

Figure 1-18. Ice floes and other large items of debris can crush a house
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Hydrostatic forces

The weight of standing water puts hydrostatic pressure on a structure. The
deeper the water, the more it weighs and the greater the hydrostatic pressure.

Because water is fluid, it exerts the same amount of pressure sideways (lateral
pressure) as it does downward. As water gets deeper, it exerts more lateral pres-
sure than shallow water.

Most walls are not built to withstand lateral pressure. Studies and tests have
shown that the lateral force presented by three feet of standing water can be
enough to collapse the walls of a typical frame house.

Basement walls and floors are particularly susceptible to damage by hydro-
static pressure. Not only is the water deeper, a basement is subjected to the
combined weight of water and saturated earth. Water in the ground underneath a
flooded building will seek its own level — resulting in uplift forces that can break
a concrete basement floor (Figure 1-19).

Figure 1-19. This basement floor broke from hydrostatic pressure

Soaking
When soaked, many materials change their composition or shape.

Wet wood will swell, and if it is dried too fast it will crack, split or warp. Ply-
wood can come apart. Gypsum wallboard will fall apart if it is bumped before it
dries out. The longer these materials are wet, the more moisture they will absorb.
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Soaking can cause extensive damage to household goods. ‘Wooden furniture
may get so badly warped that it can't be used. Other furnishings, such as uphol-
stery, carpeting, mattresses and books, usually are not worth drying out and
restoring. Electrical appliances and gasoline engines won't work safely until they
are professionally dried and cleaned.

Sediment and contaminants

Many materials, including wood and fiberglass or cellulose insulation, absorb
floodwater and its sediment. Even if allowed to dry out, the materials will still
hold the sediment, salt and contaminants brought by the flood. Simply letting a
flooded house dry out will not render it clean—and it certainly will not be as
healthy a place as it was before the flood.

Few floods, especially those that strike inland, have clear floodwater, and so
they leave a'mess made of natural and man-made debris. Stormwater, snowmelt
and river water pick up whatever was on the ground, such as soil, road oil, and
farm and lawn chemicals. If a wastewater treatment plant upstream was inun-
dated, the floodwaters will likely include untreated sewage.

Especially in the arid west and coastal areas, flooding can leave large amounts
of sand, sediment and debris (Figure 1-20) that require major cleanup efforts.
After the water recedes or evaporates, these sediments are left on and in a build-
ing, and its contents.

Figure 1-20. Debris flows can completely
fill a house with sediment
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SAFETY AND HEALTH HAZARDS

Floods pose a variety of hazards as they build, crest and subside. At different
points in the life of a flood, people are displaced, damage occurs and finally a
cleanup can begin. Disruption of normal public utilities and the presence of flood
debris and damage can produce safety and health hazards.

When utilities are damaged, hazards arise. Electrocution is the second most
frequent cause of flood deaths, claiming lives in a flooded area that is carrying a
live current created when electrical components short. Floods also can damage
gas lines, floors and stairs, creating secondary hazards such gas leaks and unsafe
structures. If the water system loses pressure, a boil order may be issued to protect
people and animals from contaminated water.

Fire can be a result of t00 much water: floods can break gas lines, extinguish
pilot lights, and short circuit electrical wiring — causing conditions ripe for a fire.
Fire equipment may not be able reach a burning building during high water.

Floods bring and leave health hazards in the form of animal carcasses, gar-
bage and ponds that can become breeding grounds for germs and mosquitoes.
Any flooded items that come in close contact with people must be thrown out,
including such things as food, cosmetics, medicines, stuffed animals and baby
toys. Clothes and dishes need to be washed thoroughly.

Mold, mildew and bacteria grow in damp, flooded areas. One health hazard
occurs when heating ducts in a forced-air system are not properly cleaned fol-
lowing inundation. When the furnace or air conditioner is turned on, the
sediments left in the ducts are circulated throughout the building and breathed in
by the occupants.

Flooding, especially repetitive flooding, takes a toll on people's mental health.
Stress'comes from facing the loss of time, money, property and personal posses-
sions such as heirlooms. This is aggravated by fatigue during cleanup and anxiety
over lost income, health risks and damage to irreplaceable items.

Children and the elderly are especially susceptible tostress from the disrup-
tion of their daily routines.
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C. FLOODPLAIN MANAGEMENT

The strategies and tools available to prevent problems and protect people and
development from flooding have been developed over many years. A short history
of U.S. policy on floodplain management will help explain their evolution.

EVOLUTION

The federal government got involved in floodplain management in the 1800s,
when it had an interest in maintaining the navigability of rivers to facilitate inter-
state commerce. The great Mississippi River flood of 1927 led the federal
government to become a major player in flood control.

As defined by the Flood Control Acts of 1928 and 1936, the role of govern-
ment agencies was to build massive flood control structures to_ control the great
rivers, protect coastal areas and prevent flash flooding. The 1936 act alone
authorized construction of some 250 projects for both flood control and relief
work.

Until the1960’s, such.structural flood control projects were seen as the pri-
mary way to reduce flood losses. Public policy emphasized that flood losses could
be curbed by controlling floodwater with structures, such as dams, levees and
floodwalls. But people began to question the effectiveness of this single solution.
Disaster relief expenses were going up, making all taxpayers pay more to provide
relief to those with property in floodplains. Studies during the 1960s concluded
that flood losses were increasing, in spite of the number of flood control structures
that had been built.

One of the main reasons structural flood control projects failed to reduce flood
losses was that people continued to build in floodplains. In response, federal, state
and local agencies began to develop policies and programs with a “non-structural”
emphasis, ones that did not prescribe projects to control or redirect the path of
floods. Since the 1960s, floodplain management has evolved from heavy reliance
on flood control, or structural measures, to one using a combination of many
tools

‘ The creatlon of the National Flood Insurance Program in 1968 was a landmark
step in this evolution. The NFIP:
¢ Established an insurance program as an alternative to disaster relief.

¢ Distributed responsibility for floodplain management to all levels of gov-
ernment and the private sector.

¢ Set a national standard for regulating new development in floodplains.

¢ Began a comprehensive floodplain mapping program.
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Also during the 1960s and 1970sginterest increased in protecting and restoring
the environment, including the natural resources and functions of floodplains.
Coordinating flood-loss reduction programs with environmental protection and
watershed management programs has since become a major goal of federal, state
and local programs.

As aresult of this evolution, we no longer depend solely on structural projects
to control floodwater. U.S. floodplain policies are now multi-purpose and result in
a mix of solutions to suit many situations. Consequently, administrators like you
have several non-structural flood protection measures at their disposal. They
include:

¢ Regulations to prohibit development in high-hazard areas.

¢ Building codes requiring flood-resistant construction for new buildings in
floodprone areas.

Acquisition and relocation of buildings in high hazard areas.
Modifying or retrofitting existing buildings.
Installing flood warning systems.

Controlling stormwater runoff.

*® & & o o

Providing self-help advice to property owners.

THE UNIFIED NATIONAL PROGRAM FOR FLOODPLAIN
MANAGEMENT

To coordinate the efforts of the many government programs that can affect
flooding or floodplain development, Congress created the Unified National Pro-
gram for Floodplain Management under the National Flood Insurance Act of

1968.

The Unified National Program sets forth a conceptual framework for coordi-
nating the floodplain management efforts of federal, state and local agencies as
well as private parties.

The program is coordinated by a Federal Interagency Floodplain Management
Task Force made up of federal-agencies that are involved in flooding, or with
development that can be affected by-flooding.

The Task Force defines “floodplain management” as “a decision-making pro-
cess that aims to achieve the wise use of the nation’s floodplains.” “Wise use”
means both réduced flood losses and protectlon of the ne}tural resources and
functions of floodplains. /
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Where floodplain development is permitted, floodplain management results in
development and construction measures that minimize the risk to life and property
from floods and the risk to the floodplain’s natural functions posed by human
development.

Strategies and tools

The Task Force has identified four floodplain management strategies for re-
ducing the human economic losses from flooding as well as minimizing the losses
of natural and beneficial floodplain resources. Each strategy is supported by an
array of tools which are summarized in the rest of this section.

Many of the tools can be used in more than one strategy.

In most cases, a combination of these tools is needed to reduce risks and pro-
tect natural resources and functions. Because floodplain management is a process,
there is no one “best” set of tools or one single “wise use” of the floodplain.

The important message from this definition of floodplain management is to
consider all the options and account for both the hazard and the natural values
before developing or implementing any action that will change the floodplain.

FLOODPLAIN MANAGEMENT STRATEGIES
Strategy 1: Modify human susceptibility to flood damage

Reduce disruption by avoiding hazardous, uneconomic or unwise use of
floodplains.

Tools include:

¢ Regulating floodplain use by using zoning codes to steer development
away from hazardous areas or natural areas deserving preservation, estab-
lishing rules for developing subdivisions, and rigorously following
building, health and sanitary codes.

¢ Establishing development and-redevelopment policies on the design and
location of publie services, utilities and eritical facilities.

¢ Acquiring land in a floodplain in order to preserve open space and perma-
nently relocate buildings.

¢ Elevating or floodproofing new buildings and retrofitting existing ones.

¢ Preparing people and property for flooding through forecasting, warning
systems and emergency plans.

¢ - Restoring and preserving the natural resources and functions of flood-
plains.
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' Strategy 2: Modify the impact of flooding

Assist individuals and communities to prepare for, respond to and re-
cover from a flood.

Tools include:
¢ Providing information and education to assist self-help and protection

measurcs.

¢ Following flood emergency measures during a flood to protect people and
property.

¢ _Reducing the financial impact of flooding through disaster assistance,
flood insurance and tax-adjustments.

¢ Preparing post-flood recovery plans and programs to help people rebuild
and implement mitigation measures to protect against future floods

Strategy 3:Modify flooding itself

Develop projects that control floodwater.

‘ Tools include:

¢ Building dams and reservoirs that store excess water upstream from de-
veloped areas.

¢ Building dikes, levees and floodwalls to keep water away from developed
areas.

¢ Altering channels to make them more efficient, so overbank flooding will
be less frequent.

¢ Diverting high flows around developed areas.

¢ Treating land to hold as much rain as possible where it falls, so it can in-
filtrate the soil instead of running off.

¢ Storing excess runoff with on-site detention measures.

¢ Protecting inland development with shoreline protection measures that ac-
count for the natural movement of shoreline features.

¢ Controlling runoff from areas under development outside the floodplain.
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Strategy 4: Preserve and restore natural resources

Renew the vitality and purpoese of floodplains by reestablishing and main-
taining floodplain environments in their natural state.

Tools include:

*

Floodplain, wetlands and coastal barrier resources or land use regulations,
such as zoning, can be used to steer development away from sensitive or
natural areas.

Development and redevelopment policies on the design and location of
public services, utilities and critical facilities.

Land acquisition; open space preservation; permanent relocation of build-
ings; restoration of floodplains and wetlands, and preservation of natural

functions and habitats.

Information and education to make people aware of natural floodplain re-
sources and functions and how to protect them.

Tax adjustments to provide a financial initiative for preserving lands or re-
storing lands to their natural state.

Beach nourishment and dune building to protect inland development by
maintaining the natural flood protection features.
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& UNIT 4:
USING NFIP STUDIES AND MAPS

In this unit

This unit covers how to use the materials introduced in Unit 3:
¢ How to find and use the data provided in a Flood Insurance Study
¢ How to find a site on a flood map
¢ How to obtain flood elevations from a profile

¢ How to keep the maps and data up-to-date over the years

@ Materials needed for this unit

¢ Videotape segment: How to Use NFIP Data

¢ Video cassette player
¢ Flood Insurance Study, Flood County, USA, and Incorporated Areas

¢ Flood Insurance Rate Map, Flood County, USA, and Incorporated
Areas

¢ Engineer’s scale

Additional information can be found in Answers to
Questions About the National Flood Insurance
Program, questions 81 — 95.
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@ UNT4:
USING NFIP STUDIES AND MAPS

In this unit

This unit covers how to use the materials introduced in Unit 3:

¢ How to find and use the data provided in a Flood Insurance
Study,

¢ How to find a site on a flood map,
¢ How to obtain flood elevations from a profile, and

¢ How to keep the maps and data up to date over the years.

Materials needed for this unit
¢ Videotape segment: How to Use NFIP Data

¢ Video cassette player.

¢ Flood Insurance Study, Town of Ogunquit, Maine

¢ Flood Boundary and Floodway Map, Town of Ogunquit, Maine

L 4

Flood Insurance Rate Map, Town of Ogunquit, Maine

L 4

Street map of Ogunquit, Maine.

L 4

Engineer’s scale.

| X, Additional information can be found in An-
swers to Questions about the National Flood
Insurance Program, questions 81 —95.
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A. USING FIS REPORTS

The majority of Flood Insurance Study (FIS) reports use the same outline and
numbering system. In this section we will highlight the report’s contents, explore
the report’s data, tables and profiles and describe how they are related to the
FIRM and Floodway Map.

The most important reason for using an FIS and flood map is to determine
whether or not a site is located in a Special Flood Hazard Area (SFHA), a V Zone
and/or a floodway, and to determine the Base Flood Elevation (BFE).

Important: Because the elevation determinations for riverine or coastal flood-
plains are typically used to establish flood elevations for construction in SFHAs
and other purposes, accuracy is critical. You should have another person double
check your determinations before using them in the permit application process.

FIS REPORT CONTENTS

The Ogunquit FIS report cover has an
outline map of Maine. Note that the
location of the county and community are
pinpointed on the outline map. The date
of the FIS and the community identifica-
tion number are also indicated on the
cover page.

Section 1 of all FIS reports states the
purpose of the FIS, authority of and
acknowledgments by its authors, and VILLAGE OF
coordination steps taken during the | QSUNGUT.MAINE
preparation of the study.

Section 2 provides background in-
formation on the community, its flood
problems, which areas were studied and @
what flood protection measures are in
effect.

Federal Emergency Management Agency

COMMMANTY WUAMSER - T30S

Section 3 discusses the engineering methods used. Section 3.1 covers the hy-
drologic analysis — how much water will flow through the floodplain during
peak floods. Section 3.2 describes the hydraulic analysis — how high the water
will get. Development of this information was described in Unit 3.
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Section 4 discusses how the flood map was prepared from flood data for
floodplain management applications. Section 4.1 covers mapping the floodplain
boundaries — where the water will go. If the study included a floodway determi-
nation, Section 4.2 describes the floodway study and mapping. Section 4 also
includes the floodway data table. How to interpret and use these and other data is
covered later in this unit.

Section 5 covers data related to flood insurance, some of which you will not
need to use. This section can be a useful reference, as it describes the flood
insurance zones identified on the map.

Completing the FIS report are three self-explanatory sections: Section 6,
Other Studies, Section 7, Location of Data, and Section 8, Bibliography and
References. Newer FIS reports have a section on the FIRM.

Most riverine FIS reports include flood profiles as an exhibit at the end of the
document. Coastal studies include a map of transect locations and a table with
stillwater and base flood elevations along each transect. Ogunquit’s FIS report has
both.

USING FLOOD DATA AND TABLES

Flood discharges

Turn to Table 1, Summary of Discharges, in Section 3 on page 8 of the Ogun-
quit FIS report. An excerpt from that table is shown below (Figure 4-1).

TABLE 1 - SUMMARY OF DISCHARGES

DRAINAGE AREA PEAK DISCHARGES (cfs)
FLOODING SOURCE AND LOCATION (sq. miles) 10-YEAR 50-YEAR 100-YEAR 500-YEAR

JOSIAS RIVER
At confluence with The
Basin 7.3 546 930 1,140 1,760
Upstream of Shore Road 6.65 506 862 1,057 1,632

OGUNQUIT RIVER

At breached dam 14.60 933 1,551 1,882 2,845
Downstream of Maine

Turnpike 13.16 859 1,427 1,732 2,618
Upstream of Maine

Turnpike 12.94 847 1,408 1,709 2,583
Upstream of North Village

Road 11.94 794 1,321 1,602 2,422

OGUNQUIT RIVER TRIBUTARY
At confluence with
Ogunquit River 1.01 110 182 221 334

Figure 4-1: Ogunquit, Maine, FIS Table 1 - Summary of Discharges

| Using NFIP Studies and Maps 4-5 3/98 PILOT




Table 1 summarizes the peak amount of water discharge for various flood fre-
quencies at locations within the study area. The hydrologic study procedures for
arriving at these amounts were discussed in Unit 3, Section B. The sizes of the
drainage areas (watersheds) contributing to the water runoff producing the floods
are also shown in the table.

The 100-year flood discharge for the Josias River at its confluence with The
Basin is 1,140 cubic feet per second (cfs). This means that during the peak of the
base or 100-year flood 1,140 cubic feet of water will pass this point each second.

Those administering the local ordinance may never have a need for these data.
They are, however, important in making subsequent calculations of flood eleva-
tions as part of the hydraulic engineering study.

Floodway data table

The floodway data table in Section 4 of the FIS report presents data from the
hydraulic analysis (Table 3, pages 17-19 in the report). The first page of the table
1s reproduced below (Figure 4-2).

FLOODING SOURCE FLOODWAY BASE! FLOOD
- WATER SURFACE ELEVATION
SECTION = -
CROSS SECTION | DISTANCE (";.g.r") (Sm (gﬁﬁg REGULATORY | FLOODWAY | FLOGDWAY | INCREAS
FEET) SECOND) (FEET NGVD)
Josias River

a 0.041 25 106 10.7 15.4 15.4 15.4 0.0

B 0.071 29 305 3.7 17.6 17.6 18.1 0.5

c 0.10! 82 467 2.4 18.6 18.6 19.2 0.6

D 0.19! 23 228 5.0 19.3 19.3 19.9 0.6

E 0.21! 98 646 1.8 20.0 20.0 20.9 0.9

F 0.251 75 553 2.1 20.3 20.3 21.1 0.8

Figure 4-2: Ogunquit, Maine, FIS Table 3 - Floodway Data

To interpret the floodway data table, follow these steps:

All numbers in the table are calculated at each floodplain cross section. The
first two columns under “Flooding Source” identify the cross sections used in the
FIS and their distance from some reference point, usually the mouth of a river or
the point where a stream reaches a river or other stream. The footnotes at the
bottom of the floodway data table identify this reference point.

The locations of these cross sections are shown on the accompanying Flood-
way Map. Cross section A of the Josias River is 0.04 miles above (or upstream) of
the confluence with The Basin. You can find cross section A on Panel 3 of the
Floodway Map. It is the line that crosses the Josias River that has the letter “A”
in a hexagon at each end.
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Remember that a floodway’s width usually is not symmetrical; it varies with
the topography at each cross section. The next three columns (“Floodway”)
provide data at each cross section. At cross section A, on the Josias River, the
floodway is 25 feet wide. That means from the floodway boundary on one side of
the stream of this cross section to the floodway boundary on the other side of the
stream is 25 feet. This is useful for double-checking the width of the floodway
portrayed on the FIRM or Floodway Map.

Figure 4-3 is a representation of the description of cross section A given in
Table 3.

Floodway
<= 2585 i.>

15.4
NGVD \U—J

Channel

Figure 4-3: Representation of cross section A of the Josias River

The area of the floodway here is 106 square feet. This is the cross sectional
area of the floodway below the elevation of the base flood at this location (Figure
4-3). It is used to determine water velocity. The average or mean velocity of the
base flood in the floodway is 10.7 feet per second (a hazardous condition).

Similar data are provided at each of the other cross sections. As you look
down the mean velocity column, you can see that velocity is highest at cross
section A. If you look at the flood profile for the Josias River, you can see that the
river is steepest at cross section A, so it will be fastest here, too.

Of the last four columns under “Base Flood Water Surface Elevation,” you
should be concerned only with the first one, “Regulatory,” which provides the
regulatory flood elevation. The other columns tell engineers what happened to the
water surface elevation when the floodway study was run through the computer
model. Notice that at no cross section is the increase more than 1.0 foot, in
accordance with NFIP standards.
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COASTAL AND LAKE ELEVATIONS

Coastal flood elevations. Table 2, Summary of Coastal Elevations, on page 9
in the FIS report for Ogunquit shows the surge stillwater elevations and the
maximum wave crest elevations of selected flood events along the coast.

On the ocean and Great Lakes coasts, the regulatory flood elevation includes
the wave height component. Therefore, use the BFE from the FIRM, not the
stillwater elevations in the table.

The BFEs on the FIRM are rounded to the nearest foot, which means that if a
BFE was actually 8.3 feet, it would show as 8 feet on the FIRM. To correct for
this, the recommended rule of thumb is to add 0.4 foot to the rounded BFE on the
FIRM. This makes sure that the regulatory elevation you use will be high enough.

For the ocean coast, use the BFE from the FIRM (plus 0.4 foot), not the table.

Lake flood elevations. On inland lakes and reservoirs, the FIS generally does
not include the effects of waves. For these areas, information on BFEs is con-
tained in Section 3 of the FIS report, and data will be presented in a table titled
Summary of Stillwater Elevations. Note that in these tables the BFE is rounded to
one-tenth of a foot, but the BFE is shown in parentheses in whole numbers on the
FIRM (Figure 3-14). o

For lakes and reservoirs, use the BFE from the table, not the FIRM.

RELATING REPORT DATA TO MAPS AND PROFILES

Unit 3 described the data that are developed and used in preparing an FIS for a
community. Each set of data is used for calculations needed to produce additional
data for the FIS.

The data contained in the FIS report are consistent with those found on the
accompanying profiles and FIRM. For example, the base flood water surface
elevations at each identified cross section can be found in the floodway data table,
read from the flood profiles and interpolated from the FIRM. Within the limits of
map accuracy, you should obtain the same answer regardless which source you
use.

In the same way, the distances between cross sections, or their distance from
some reference, can be found using any or all of the above data sources. Again,
the answers should be about the same.
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The elevations of the computed profiles contained in the FIS report are used
with ground elevation data to determine the limits of the various zones shown on
the FIRM. Again, flood elevations can be determined at any location along the
studied stream using either the flood profiles or the FIRM. All the data fit one
another. If obvious mistakes are found, please advise the FEMA Regional Office.

Note: Due to the limited detail and large scale of the base maps used for most
FIRMs, much interpolation between contour lines is done in mapping the flood-
plain boundaries. This is why you may find discrepancies when actual ground
elevations are surveyed: the maps are just the best available graphic representa-
tions of the BFEs.

Here’s the order of precedence for identifying the BFE at a particular location

¢ The most accurate BFEs are found in the Floodway Data Table (for a riv-
erine floodplain) and the Summary of Stillwater Elevations table (for a
lake). These BFEs are listed to 0.1 foot. However, the Floodway Data Ta-
ble is only good for sites on or next to a cross section.

¢ The next most accurate source of elevation data is the profile. This is a
plot of the cross section data and it is hard to read accurately.

¢ - The least accurate source of elevation data for a riverine floodplain is the
FIRM. BFEs are rounded to the nearest foot. However, the FIRM is the
only source of base flood elevations for coastal floodplains and AO and
AH Zones.

BFEs take precedence if there is a dispute between the BFE and the bounda-
ries of the SFHA shown on the maps. As a local permit administrator, you can
make your decisions based on the most accurate source of data..

It must be noted that banks (and others who must read the FIRM to determine if flood
insurance is required) must go by the map. They cannot make on-site interpretations
based on data other than the FIRM. However, they may recommend that the property
owner submit a letter of map revision or map amendment so the map can be officially
changed to reflect the more accurate data (see Unit 4, Section D).

Again, only FEMA can amend or correct the maps. Discrepancies should be
brought to FEMAs attention through a request for a map change, such as a Letter
of Map Amendment (LOMA) (see the last section in this unit).

Reading and using flood profiles, the last set of data contained in a Flood In-
surance Study report, will be covered in section C of this unit.
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LEARNING CHECK #1

What is the base flood discharge on the Ogunquit River downstream of the
Maine Turnpike?

What is the 10-year peak discharge for the Ogunquit River Tributary?

How many cross sections were surveyed for the Josias River in Ogunquit?

What is the width of the floodway for Josias River at cross section G?

What is the flood elevation at cross section G of the Josias River that you
would use for regulating new construction?

What is the best source of base flood elevation data for regulatory purposes
for a coastal floodplain?

What FIRM Zone is Site L in?

What is the regulétory base flood elevation at Site L?

. The Basin (Site S) is not a river. Why are the flood elevations different from
one end to the other?
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B. USING THE FLOOD MAPS

VIDEO: How 10 USE NFIP DATA

Before proceeding, view the third video segment, How
to use NFIP Data. About 18 minutes long, this segment
introduces material contained in subsequent sections of this
unit.

The segment is part of a series produced by the Commonwealth of Pennsylva-
nia. There are some references to Pennsylvania agencies and governmental units,
but they should not detract from the information’s usefulness elsewhere.

When done, do not rewind the tape unless you want to review the material.
The video segment provides instructions for:

¢ Locating a site

¢ Determining mileage or stationing
¢ Identifying the BFE on the map

¢ Locating the floodway boundary

This information will allow you to use the flood profiles printed in the FIS
report to make a determination of the BFE to within one-tenth of a foot. (Remem-
ber that the flood profiles printed in the FIS report provide the BFE of a site to the
tenth of a foot, while the maps provide the BFE rounded to a whole foot.)

We will use examples from the Ogunquit flood maps to illustrate these map-
reading steps.

LOCATING A SITE

How easily you can locate a site on an NFIP map will depend on your famili-
arity with properties in the community and with the scale of the flood maps.

To locate a site, follow these steps:

The steps for a site in Ogunquit are shown in italics. The general lo-
cation of the sites are shown on the Ogunquit Street Map. Site “O" is
on U.S. Route 1, six lots south of Bournes Lane. (Remember to check
your north arrow. The top of the map is not always north.)
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¢ If your community has more than one map panel, use the map index to
determine which panel to use. Use map landmarks —highways, streets or
streams —to find the site on the index.

The Map Index for Ogunquit shows that most of U.S. Route | is in
panel 0003.

¢ Find the map panel for the area containing the site. Be sure the map panel
is the most recent one — compare its suffix letter with the suffix letter for
that panel on the current map index. Remember, in many communities,
panels will have different effective dates due to revisions that do not affect
the whole community.

Bournes Lane intersects U.S. Route I near the left edge of panel 0003.

¢ If there is anvasterisk on the panel number, either no flood hazard has been
identified in that area or it is entirely one flood zone and the panel was not
printed.

¢ Locate the site as accurately as possible. Use a detailed street or road map
as well as the tax appraiser’s plat map to identify the property boundaries,
if necessary. You will probably have to obtain the distance on the ground
between the site and one or more identifiable points, such as the centerline
of a road or street, a bridge, or some other feature on the map. Locate-
these points on the flood map.

Each lot in this area is 60’ wide. The lot of interest is the sixth one in
Jfrom Bournes Lane, so it is five lots (300 feet) from the Bournes Lane
right of way.

¢ Convert the distances to the map scale and plot the site on the map. (The
video explains this process in more detail. If necessary, go back and re-
view this segment again.)

Ogunquit’s FIRM has a scale of 1 inch = 400 feet. This

ey means you should use the “40” scale on the engineer’s
E | S 5 P S I D O

" scale provided with this course. Measure 300 feet along

=55 U.S. Route 1 from the Bournes Lane right of way line
" Sy o (see Figure 4-4). In this example, Site “O” is outside of
the SFHA for the Josias River.

Figure 4-4. Using the map scale to locate a site on the FIRM
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DETERMINING MILEAGE (STATIONING)

‘In order to identify the BFE at a development site, the stream mileage — or
stationing — for the site must be determined. The stationing of a site will allow us
to read the flood profiles.

¢ Locate your site on the Floodway Map or the newer version of the FIRM,
that shows cross sections. Identify which labeled cross sections are near-
est to your site, both upstream and downstream.

The site of interest, Site “P”, is on Bournes Lane, 500 feet east of U.S.
Route 1, where the Josias River takes a sharp turn. Follow the steps in
the previous discussion to locate this site on the Ogunquit Floodway
Map. It is across the street from the name “Bournes,” approximately
where the letter “E " is.

¢ Check the map scale used for the panel. The scale is in the map legend or
key.

For all Ogunquit maps, the map scale is 1 inch = 400 feet.

gy Use an engineer’s scale to measure the distance from
E s imimiened” ] the site to the nearest cross section, following all bends

3 and curves. It would be worthwhile to measure the

" Srrmrvrrrre o distances to both cross sections to check accuracy.

This site is 275 feet downstream (east) of cross section J and 300 feet
upstream (north) of cross section I.

¢ Convert these distances to miles by dividing by 5,280.

When converting to miles, we lose a little accuracy. Rounding the
numbers, our site is 0.05 miles downstream of cross section J and 0.05
miles upstream of cross section I.

Keep these numbers in mind; they will be used shortly. This approach will
also work by measuring from another point that shows up on the profile, such as a
bridge or confluence with another stream.

BASE FLOOD ELEVATIONS FROM MAPS

BFEs are shown on the FIRMs as whole numbers. ForjA1-30 and AE Zones
for coastal and lake floodplains, use the'BFE printed in parentheses below the
flood zone designation. No interpolation is necessary. The same holds true for
AH Zones with whole number base flood elevations.

The base flood elevation for properties on The Basin at the mouth of
the Josias River is 9 feet (above sea level or NGVD).
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For other numbered A Zones, read the BFE from the nearest wavy “base flood
elevation line.” Refer to the map legend or key if you are unsure of the line
markings.

For our Site “O” example, the BFE from the FIRM is between 27 and
31 feet while for our Site “P” example, the BFE is between 22 and 24
feet. In Site “P", we could interpolate since the site is roughly half
way between the wavy lines for “22” and “24.” Or we could play it
safe and use the higher BFE to ensure better protection from flooding.

There are no base flood elevations in"AO Zones with base flood depths. In-
stead, the equivalent flood protection level is the number of feet shown in paren-
theses after the “Zone AQO.” This is not an elevation above sea level, it is the depth
of flooding measured above ground level.

North of The Basin is a small Zone AO (Depth 2). The “BFE” for a
site in this zone would be two feet above the grade adjacent to the
building.

LOCATING THE FLOODWAY BOUNDARY

If the site is at a surveyed cross section, floodway width data from the flood-
way data table may be used as a more accurate measure than field and map
measurements. Remember that the width listed in the table is the distance from
the floodway boundary on one side of the stream to the floodway boundary on the
other side of the stream.

If the floodway width measured on the map at that site is not comparable to
that shown in the table, the map should be used because that is the floodway
officially adopted by the community. If there is a significant difference, contact
the FEMA Regional Office for an interpretation.

Most sites won’t fall conveniently on a cross section, so here are the steps us-
ing the map as shown in the video:

¢ Locate the site on the map and select the correct engineer’s scale for the
map scale.
Locate Site “P” on Bournes Lane.

. Using the engineer’s scale, measure the distance
g 3 from the floodway boundary to a nearby feature on the

ground. For streets, use the center of the street, both on
" Srrysyre—— - the map and on the ground.

The floodway boundary is approximately 150 feet from Bournes Lane.
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. ¢ Run the same measurement on the ground to locate the floodway bound-
ary at the site.

¢ If any portion of the building site, proposed grading, fill, bridge or other
obstruction is determined to be within the floodway, then the floodway
provisions of your ordinance also apply.
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10.

11.

LEARNING CHECK #2

How many feet does one inch on Ogunquit’s FIRM represent?

How many feet does one inch on Ogunquit’s Floodway Map represent?

Using the Floodway Map Panel 0003 and the engineer’s scale, what is the
width of the floodway at cross section H, near Site Q, on the Josias River?

Using the Floodway Data Table, what is the floodway width at cross section G
on the Josias River?

Using the Floodway Map Panel 0003 and the engineer’s scale, what is the
distance between cross sections E and F on the Josias River?

What is the distance between cross sections E and F on the Josias River
according to the Floodway Data Table?

Site U is on the corporate limits at the southeast corner of Ogunquit. How
high is the base flood elevation on the Atlantic coast at Site U?

What is regulatory base flood elevation at Site U?

RM 7 is located near Site K. How far is RM 7 from the closest SFHA?

Site C is on the Ogunquit River Tributary just upstream of the Maine Tumn-
pike? What is the BFE at Site C?

Site B is 75’ north of the center of the “x” in RM 3. Is it in the floodway?
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C. USING PROFILES

As discussed in Unit 3, Section B, a flood profile is a graph of computed flood
elevations at the floodplain cross sections. It can be used to determine elevations
of floods of various frequencies at any location along the studied stream.

A profile also contains other useful information, such as location data for
bridges, stream beds, stream crossings and cross sections.

PROFILE FEATURES

Four flood levels are typically shown on the flood profile fold-out sheets at
the back of the FIS report: the 10-, 50-, 100- and 500-year floods. Only the 100-
and 500-year floods are used for compliance with NFIP standards; the others are
useful for other floodplain management applications, such as septic system design
and location, bridge and culvert design, urban stormwater management and
selecting sites for critical facilities.

In addition to the flood elevation lines, FIS profiles sheets contain:

¢ aplot of the stream bed,

¢ the locations of the cross sections used in the FIS (a letter within a hexa-
gon), and

¢ stream crossings (usually depicted as a large “I”).

The data are plotted on a grid to facilitate their interpretation. With few ex-
ceptions, the large grid squares are one inch on each side and are divided into 10
squares in both directions. This greatly aids in making measurements.

Refer to the profile for the Josias River, “01P” at the back of the Ogunquit FIS
report. The bottom or X-axis shows the distance along the river. To be consistent
with other data in the FIS report, distance is measured above the mouth of the
river or its confluence with another river. For this profile, each large square is 0.1
mile and each little square is 0.01 mile.

The left side or Y-axis shows elevation in NGVD. Each large square repre-
sents five feet and each small square is 0.5 foot. Again, profiles in other FIS may
have a different scale.

Figure 4-5 shows a sample of the data that are on the profile shown for Ogun-
quit’s Josias River. Before you look at it, see what you get for the stream distance
(in miles) and base flood elevations for cross sections A, B, C and D.

| Using NFIP Studies and Maps 4-17 3/98 PILOT




Cross section Miles above mouth Flood elevation
A 0.04 15.4
B 0.07 17.6
C 0.10 18.6
D 1.9 19.3

Figure 4-5: Plotted Data, Ogunquit Profile 01P, Josias River

DETERMINING BASE FLOOD ELEVATIONS

Profiles

Here are the steps used in the video to determine the BFE for a site using the
flood profiles in the FIS report:

¢ Using the Floodway Map (or new FIRM), locate features near the site that
appear on the profile, such as a bridge or cross section.

We'll work with Site “P’’ on Bournes Lane.

¢ Follow the stationing procedures described in the previous section to de-
termine the site’s distance (in stream miles) from a cross section or other
feature that appears on the profile.

Site “P” is 0.05 miles downstream of cross section J and 0.05 miles
upstream of cross section 1.

¢ Find the feature(s) on the flood profile for that stream.

Cross sections J and I are in the middle of the profile, at stream miles
0.6 and 0.7.

¢ Check the scale used for the profile and using the engineer’s scale, meas-
ure the distance from the feature(s) to the site.

You can use the “10” scale on the engineer’s scale or

2 sjmumponepresnpestenny . -
7 v e v you can count squares. At this scale, each little square
3 is 0.01 miles, so Site “P” is 5 little squares upstream
;o [T——————— (right) of cross section I and 5 little squares down-
B stream (left) of cross section J.

¢ Find the site’s location on the appropriate flood profile line and read the
elevation on the Y axis. You can count squares or use the engineer’s scale.
Don’t forget, the scale on the Y axis is different than the scale for the X
axis.

For the Josias River profile, you may find it easiest to use the “50"
scale on the Y axis because it is five feet to the inch.
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. ¢ Find where the site intersects the profile. Draw a straight line to the left or
right edge of the graph..

The second line down is the base (100-year) flood profile. Read the
flood elevation off either the left or right edge of the page. At Site “P”,
the base flood elevation is 22.6 feet. Check the 10-, 50-, and 500- year
elevations and see if you get: 20.8, 22.0 and 24.3, respectively.

Note how this produces a more accurate number than interpolating
between the two wavy lines on the FIRM. Instead of guessing that it is
between 22 and 24, we can tell that it is 22.6.

¢ A surveyor can establish the flood elevation at the site so the owner or
builder will know how high the base flood elevation is predicted to be.

A surveyor can either shoot 22.6 feet at the site or shoot any elevation
and tell the owner how high the base flood is in relation to the mark.

Be sure to check each profile’s scale before you use it. In the Ogunquit
River’s profile 02P, the X axis scale is 1 inch = 0.2 miles and the Y axis scale is 1
inch = 5 feet. Profiles 03P-05P cover steeper terrain and the Y axis is 1 inch = 10
feet (each square represents one foot).

Other types of floodplains

. In coastal floodplains; AH Zones and other areas where the BFE is listed in
parentheses below the zone designation on the FIRM, use:that'elevation. There is
no profile for these zones. Except for lake floodplains with stillwater elevation
tables to 0.1 foot, the FIRM is the most accurate source for BFEs.

Relating flood elevations to the ground

If the site is clearly outside the boundary of the base floodplain, as with Site
“0”, no floodplain regulations apply unless the site adjoins the SFHA and sur-
veyed ground elevations are below BFE.

If it cannot be determined whether the site is in or out of the floodplain, then
additional information and/or investigation will be needed. In this instance,
ground elevation and lowest floor elevations of any structures will be needed for
the site, so the applicant will have to hire a surveyor.

A field visit by the local administrator or designee and measurements on the
ground may also be required. The actual site elevations are compared to the base
flood elevation, read from the FIS flood profiles, for that location.

If the site elevations are above the BFE, the site is outside the floodplain and

the applicant should be advised about the map amendment/revision process. If

. they are lower, it is within the floodplain and subject to the provisions of the
ordinance.
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It must be noted that banks (and others who must read the FIRM to determine if flood
insurance is required) must go by the map. They cannot make on-site interpretations
based on data other than the FIRM. However, they may recommend that the property
owner submit a letter of map revision or map amendment so the map can be officially
changed to reflect the more accurate data (see Unit 4, Section D).

RELATING PROFILES TO MAPS

Elevation data shown on the flood profiles are directly related to the BFEs
shown on the FIRM. Within the limits of map accuracy, you should obtain the
same elevation whether you use the map or profile.

However, the flood profiles should always be used to determine flood eleva-
tions along rivers and streams.

If you find obvious mistakes or discrepancies between the tables, profiles and
FIRM, contact the FEMA Regional Office.

From reading the FIRM in Section B of this Unit, we knew that the BFE for
Site “P” should be between 22 and 24 feet. From reading the profile in Section C
of this Unit, Determining Base Flood Elevations for Profiles, we determined the
BFE to be 22.6 feet. :

These computations show that the FIRM and the FIS report profile are con-
sistent and provide a double check to make you comfortable with your determina-
tion.
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. Common reasons why a map may need to be changed include:

1. To correct non-flood-related features, such as a change in the commu-
nity’s corporate limits. The local government should send the correct in-
formation to its FEMA Regional Office. However, the community does
not need a new map if it has annexed an area that is shown on the county’s
FIRM. It can regulate floodplain development using the county’s FIRM
and flood data.

Since it is expensive to reprint and redistribute flood maps, corporate
boundary changes are usually made only when maps are revised for new
or better flood data. One way to minimize the need for such changes is for
a municipality to adopt the county’s FIRM. This would clarify the regula-
tory flood data for newly annexed properties and areas in the community’s
extraterritorial jurisdiction.

2. To include better ground elevation data. As noted earlier, maps do not
always represent site-specific ground elevations. If there is better informa-
tion on natural ground elevations, the applicant may apply to have the map
reflect the better topographic information.

3. To reflect changes in ground elevations in the floodplain. If there has
been a substantial change in ground elevation — for example, fill is placed
in the floodplain in order to raise building sites above the base flood ele- ==
. vation — the applicant may request a map change to reflect the new
ground information.

4. To revise flood data. A request may be made to revise the existing study,
based on a new flood study. The applicant must demonstrate that the
original study was in error or that the new study is based on more accurate
or better technical data.

5. To submit new flood data. When a flood study is prepared for a devel-
opment in an unnumbered A Zone, the data can be submitted to FEMA for
later incorporation into the FIS or revised FIRM.

6. To reflect a flood control project. If a new levee, reservoir or channel
modification affects the flow of the base flood, the community must re-
quest that the map be revised to reflect the new conditions or new (lower)
base flood elevations. The map cannot be changed until the project is con-
structed and/or operating.

It is important to note that many small projects, such as channel clearing or
retention basins in new subdivisions, do not have a measurable effect on the base
flood and therefore, do not warrant a map change. The request for a change needs
to be carefully prepared by an engineer who knows FEMA’s flood study guide-
lines.

It must be remembered that a community participating in the NFIP is obli-

. gated by its agreement with FEMA to submit new or revised map information
when it becomes available. Section 65.3 of the NFIP regulations states
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A community's base flood elevations may increase or decrease resulting from
physical changes affecting flooding conditions. As soon as practicable, but not
later than six months after the date such information becomes available, a com-
munity shall notify [FEMA] of the changes by submitting technical or scientific
data...

Another point to keep in mind is that lenders, insurance agents, and commu-
nities must use the published flood maps. Lenders are affected by changes in a
FIRM as they enforce the mandatory flood insurance purchase requirements.
Communities are affected by changes in a FIRM and a Floodway Map as they
enforce floodplain management regulations.

Consequently, uniform procedures have been established for requesting and
administering map changes.

TYPES OF CHANGES

FEMA has four approaches to changing NFIP maps:® restudies, limited map
maintenance projects, amendments and revisions. Any request for a restudy,
amendment or revision must be approved or made by the community, since they
affect the local floodplain management program.

A restudy is a new Flood Insurance Study for some or all of the community.
For example, FEMA may decide to conduct a restudy where development in a
small watershed has substantially changed stormwater runoff conditions over the
15 or 20 years since the original FIS was completed. Or a restudy may be needed
where growth is occurring along streams without BFEs.

A limited map maintenance project (LMMP) is like a small-scale restudy but
1s limited in size and cost. It is frequently used for studies in unnumbered A

Zones.
A map revision is used for other cases, including:

¢ challenges to the flood elevations
¢ to incorporate new data that become effective after a flood control project

¢ to reflect fill placed in the floodplain after the flood study currently in ef-
fect was completed

¢ to change the floodplain or floodway boundaries

¢ to include new flood data

An amendment is used to remove an area that was inadvertently included in
the SFHA. Often the ground is higher than depicted on the base map used for the
FIRM. This typically happens because of the problem of accurately locating the
floodplain boundary on a topographic map. For example, more detailed ground
elevation data can be used to amend a FIRM to show a property that is higher than
the BFE to be outside the SFHA.
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1. What is the base flood elevation for the Ogunquit River at cross section D?
a. Using the Flood Profiles in the report?

b. Using the Floodway Data Table?
c. If these numbers are different, which BFE should you use?

2. An “I” symbol is plotted at mile 1.85 on the Ogunquit River profile 03P.

LEARNING CHECK #3
What does this symbol represent? ‘

3. Is Kings Highway upstream or downstream from U.S. Route 1?

4. Using the flood profile 03P, determine the BFE on the Ogunquit River for Site
G. Site G is 520 feet (0.1 mile) downstream of the Kings Highway bridge

River?

6. A developer proposes to place a structure at Site R, 625 feet (0.12) miles
upstream from the Shore Road Bridge on Josias River. Using the Flood Pro-
files, tell the developer how high the structure would have to be elevated to be

|
5. How far is the U.S. Route 1 bridge from cross section D on the Ogunquit
protected to the base flood level and to the 500-year flood level.

7. Site A is 750 feet upstream of North Village Road. What is the BFE here?

Using NFIP Studies and Maps 4-21 3/98 PILOT




D. MAINTAINING AND REVISING NFIP MAPs

NFIP maps are vital to effective enforcement of your floodplain management
responsibilities. They are also key to accurate flood insurance rating and fair
determinations of the flood insurance purchase requirement.

As the primary repository for NFIP maps, it is important that the community
maintain adequate copies and keep them updated. You should have at least one
master map that includes all the changes, annexations, map revisions, etc.

It is also important that you keep copies of old, revised maps. They provide a
historical record of what was known and the basis of what was required in the
past. For example, a property may not have been shown in the SFHA on an old
FIRM, so there were no building requirements. If that property is later flooded,
you would need to show the old map as the basis for the community’s action.

Similarly, people who purchased flood insurance based on the FIRM zone in
effect at the time are entitled to keep that FIRM zone as the basis for their rates.
You would be doing your citizens a valuable service if you were able to have a
copy of an old FIRM.

ORDERING MAPS

Additional copies of your community’s FIS report, FIRM and Floodway Map
can be ordered by calling 1-800-358-9616. The toll-free map distribution center
number is staffed Monday through Friday from 8 a.m. to 8 p.m. Eastern time,.

Requests may be faxed to 1-800-358-9620, or mailed to:

Map Service Center
P.O. Box 1038
Jessup, MD 20794-1038

Maps are provided at no charge to local government officials. The FIS report
and Floodway Maps must be specifically requested, or only the FIRMs will be
sent.

Be prepared to give your Community Identification Number.

CHANGING NFIP MAPS

No map is perfect and no flood situation is static. From time to time, FEMA,
communities or individuals may find it necessary for a FIRM or Floodway Map to
be updated, corrected or changed.
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FEMA will make map amendments based on the information submitted by the
applicant. Unlike the three other types of changes, an,amendment doesn’t chal-
lenge the FIS or FIRM; it simply removes certain areas or buildings from the
SFHA because they are higher than the base flood elevation.

MAPS AND LETTERS
FEMA uses two methods to make flood map changes.

The first is to actually change the map and publish new copies. Here the ef-
fective date of a map is changed. A restudy or limited map maintenance project
will generally result in a new map. Sometimes revisions and amendments result in
a reprinted map. However, this can be expensive and is done only if the change
affects a large area.

The other method is to issue a letter that describes the map change. FEMA
does this when the revision can be adequately described in writing or through use
of a small annotated map panel, such as when only one lot or building is affected.

There are two types of Letters of Map Change (LOMC): a Letter of Map Re-
vision or LOMR and a Letter of Map Amendment or LOMA,. The terms relate to
the map changes described above. A “LOMR-F” refers to a LOMR based on new

fill in the floodplain.

Because such a letter officially amends or revises the effective NFIP map, it is
a public record the community must maintain. Any LOMC should be noted on the
community’s master flood maps and filed by panel number in an accessible
location.

If provided with a legal description of the land area above the BFE, FEMA
can issue a LOMC for only a portion of the parcel. Or, a LOMC might state that
only the immediate building site is removed from the SFHA, but that portions of
the rest of the property remain within the SFHA, subject to all floodplain man-
agement regulations.

NFIP maps are not changed based on proposed projects. However, an appli-
cant may request a Conditional Letter of Map Revision or CLOMR based on
proposed plans. A Conditional Letter of Map Amendment or CLOMA can be
requested for a vacant lot. These conditional letters inform the builder and others
(such as the bank financing the project), than when the project is completed, it
will qualify fora LOMR or LOMA.

A processing fee is charged for LOMRs, CLOMRs and CLOMAs. There is no
fee for requesting a LOMA.
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An example of a LOMA is in Figure 4-6. For this site, the owner supplied the
survey data needed to show that the lowest grade adjacent to his house was higher
than the BFE shown on the FIRM. Because the request affects only one property,
a letter can be issued that describes the property and the type of map change (“this
letter amends the map for the Village...to remove this structure from the SFHA”).

REQUESTING MAP CHANGES

If you want a restudy or a limited map maintenance project, call your FEMA
Regional Office or state NFIP coordinator and ask about the procedures.

If you want a map changed to reflect a new study that has already been done
or to reflect better ground elevation data, use one of the following FEMA forms.

MT-1: Letter of Map Amendment (LOMA)
Conditional Letter of Map Amendment (CLOMA)
Letter of Map Revision (Based on Fill) (LOMR-F)
Conditional Letter of Map Revision (Based on Fill) (CLOMR-F)

MT-2: Letter of Map Revision (LOMR)
Conditional Letter of Map Revision (CLOMR)
Physical Map Revision

MT-EZ: Letter of Map Amendment (LOMA) for a single lot
Letter of Map Revision (Based on Fill) (LOMR-F) for a single lot

The MT-EZ is the shortest and simplest of the three forms. A copy is included
in Appendix F. This is the form that would be used to request a LOMA like the
one in Figure 4-6. A land surveyor is needed to certify the elevation data. Appen-
dix F also includes a handout that explains the map change policies to property
owners.

The building elevation certification requires some information not normally
required on a FEMA Elevation Certificate, specifically, the lowest elevation on
the parcel. This requirement is in addition to the lowest grade adjacent to the
structure (including attached decks) and the lowest floor elevation (including the
garage, crawlspace or basement, if there are no openings).

If the garage, crawlspace or basement floor is below BFE and the building
was built on fill, FEMA cannot issue a LOMA or LOMR.

Except for the MT-EZ, requests for map changes should be completed by a
qualified engineer. The most common reason a map change request is denied is
that the applicant did not submit adequate technical data to validate the change.

Note that a bank still has the prerogative to require the purchase of a flood insurance
policy on a building that has been removed from the SFHA.
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. Additional information on map changes can be found in Answers to Questions
about the National Flood Insurance Program, questions 81 — 95.

Federal Emergency Management Agency
Washington, D.C. 20472

DEC 111995
IN REPLY REFER TO:
Mr. William Karalis Case No.: 95-05-2462A
17000 Westwood Court Community: Village of Orland Hills,
Orland Hills, Illinois 60477 Cook County, Illinois

Community No.: 170172
Map Panel Affected: Village of
Westhaven, Cook County, Illinois

Panel No. 0001 B
T-218-70-RS

Dear Mr. Karalis:

This is in response to your request dated August 18, 1995, requesting that the
Federal Emergency Management Agency determine whether the following property
is located in a Special Flood Hazard Area (SFHA), an area that would be
inundated by the 1X annual chance flood. This property is located in the
Village of Orland Hills, Illinois, formerly known as the Village of Westhaven,
Illinois, and is shown on the National Flood Insurance Program (NFIP) maps for L

the Village of Westhaven.
. Property Description: Lot 85, Westwood Phase II, as recorded on
Warranty Deed No. 92798676, dated October 27,
1992, filed in the Cook County Recorder’s Office

Street Address: 17000 Westwood Court
Community: Village of Orland Hills, Cook County
State: Illinois

On October 26, 1995, we received all information necessary to process your
request. After comparing this informacion with the NFIP map for the community
referenced above, we determined that although portions of the property would
be inundated by a 1% annual chance flood, the existing structure would not.
Therefore, this letter amends the map for the Village of Westhaven, Cook
County, Illinois (NFIP Map Number 170172, Panel 0001 B, dated March 15, 1982)
to remove this structure from the SFHA. The structure is located in Zone C,
where flood insurance is available at low rates. Because portions of the
property are in the SFHA, any future construction or substantial improvement
on this property remains suoject to Federal, State, and local regulations for

floodplain management.

It should be noted that this property could be inundated by a flood greater
than the 1% annual chance flood or by local flooding conditions not shown on
~he NFIP map. Also, this determination is based on the flood data presently
available. However, we are currently revising the NFIP maps for the Village
of Orland Hills as part of the countywide study for Cook County. New flood
data could be generated that may affect this property. When the new NFIP maps
are issued, they will supersede this letter. The Federal requirement for
purchasing flood insurance will then be based on the newly-issued NFIP maps.

. Figure 4-6: First page from a Letter of Map Amendment
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LEARNING CHECK #4

1. What office is the primary repository for your FIS, FIRM and Floodway Map?

2. How do you get more copies of your FIRM?

3. What are the four types of map changes?

4. Mrs. Murphy says she has a survey that shows that her house is higher than
the flood level. What type of map change should she request? - -

5. What locations on her property will Mrs. Murphy need elevation data for?

6. A builder wants to get a bank loan to develop an area. His plans are to fill
some low spots and get all the building sites out of the floodplain. His banker
will not grant a loan for the project unless she is reassured that the FIRM will
be changed when the project is finished. What type of map change should the
builder request?
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UNIT LEARNING EXERCISE ‘

1. For the Flood Insurance Study for the Town of Ogunquit, Maine:
a. What is the community number?
b. What is the best map to use to determine if a property is in the SFHA?
c. What is the best map to use to determine if a property is in a floodway?
2. What is the effective date of:
a. Ogunquit’s Floodway Map?
b. Ogunquit’s FIRM?
c. Why are the dates different?
3. Is Ogunquit’s FIRM in the old format or new format?

4. Look at Ogunquit’s FIRM Index. Why is there no FIRM panel for the extreme
western part of the Town? '

5. If you measured a distance on the ground as 500 feet, how many inches would
it be on Ogunquit’s FIRM?

6. If you measured a distance between two cross sections as 1,050 feet, how
many miles of stationing would that be?

7. Marge’s house is located near Site L, where the “Y” in “Marginal Way” is on
the FIRM. How far is her house from the boundary of the nearest protected
coastal barrier?

8. Examining the Atlantic Coastline, what is the highest wave crest elevation
shown on the FIRM?

9. RM 7 is at Site K. What FIRM zone is RM 7 in?

10. What is the base flood elevation at Site K?
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11.

12.

13,

14.

15,

16.

If a surveyor wanted to locate RM 7 on the ground, what would he or she look
for?

How high above sea level is RM 7?

Site I is the point of the “V”’ formed by the intersection of Tern and Ocean
Streets.

a. What FIRM panel is Site I in?
b. What FIRM zone is Site I in?
c. What is the base flood elevation at Site I?
d. The property is in which of the following? (Check those that apply)
_____100-year floodplain
_____100-year floodway
_____ 500-year floodplain
___ Coastal High Hazard Area
____ Designated undeveloped coastal barrier -

Site D is on the banks of the Ogunquit River Tributary, 50 feet southwest of
the Captain Thomas Road bridge.

a. What FIRM panel is Site D in?
b. What FIRM zone is Site D in?
c. What is the base flood elevation at Site D using the FIRM?
d. What is the base flood elevation at Site D using the profile

A vacant lot near Site D was recently purchased. The new owners ask for your
help in locating the best spot to build a new house. The FIRM shows the entire
property in the SFHA. You are handy with a transit, so you survey the pro-
posed building site during a visit to the property. You find that the building
site is above the BFE. The owners want you to inform their bank so they
won’t have to buy flood insurance. What do you say?

When the Ogunquit FIS was done, the watershed of the Ogunquit River
Tributary was relatively undeveloped. Over the last 15 years, there has been a
lot of new construction throughout this small watershed. The Town Engineer
says that the base flood elevations are probably out of date and underestimate
the true flood hazard. What can you do to get your FIRM updated?
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@ LEARNING CHECK #2

A

1. What two problems result from floodplain development? ,
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3. What is one of the problems with constructing seawalls to protect buildings

| from flooding or erosion?
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4. What are the five main causes of flood damage? -
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7. Prior to the 1960’s what was the prlmary way to reduce ﬂood losses?
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UNIT LEARNING EXERCISE

A sz 1. What areas are conducive to flash ﬂoodinj:
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3. What is “ponding?”
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4. Are plants and animals the only beneficiaries of the “natural and beneﬁcij}
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5. What does filling in a floodplain do? CI//l’U‘) V"'J“-w ﬂ—( F¢ AB‘LN‘(
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UNIT 2:

THE NATIONAL FLOOD
INSURANCE PROGRAM

In this unit

Unit 2 introduces the National Flood Insurance Program:
¢ How it evolved,
¢ How it works,

¢ The roles of the state and local partners participating in the
NFIP

¢ The community’s obligations to the program.

Materials needed for this unit

¢ Videotape segment, Regulating Floodplain
Development

¢ Videocassette player

Additional information can be found in An-
swers to Questions about the National Flood
Insurance Program, questions 1 — 20.
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A. HISTORY ?

Historically, people at risk from flooding could only hope for help from their
neighbors and charitable organizations in the event of a flood.

Government assistance varied from community to community, and flood in-
surance was scarce. During the 1920s, the insurance industry concluded that flood
insurance could not be a profitable venture because the only people who would
want flood coverage would be those who lived in floodplains.

Since they were sure to be flooded, the rates would be too high to attract cus-
tomers.

During the 1960s, Congress became concerned with problems related to the
traditional methods of dealing with floods and flood damage—construction of
structural projects and federal disaster assistance. Both were proving to be quite
expensive, with no end in sight.

Congress concluded that:
¢ Although Federal flood programs were funded by all taxpayers, they pri-
marily helped only residents of floodplains.

‘ ¢ Flood protection structures were expensive and could not protect every-
one.

¢ People continued to build and live in floodplains, thus still risking disaster.
¢ Disaster relief was both inadequate and expensive.

¢ The private insurance industry could not sell affordable flood insurance
because only those at high risk would buy it.

In 1968, Congress passed the National Flood Insurance Act to correct some of
the shortcomings of the traditional flood control and flood relief programs. The
act created the National Flood Insurance Program (NFIP) to:

¢ Transfer the costs of private property flood losses from the taxpayers to
floodplain property owners through flood insurance premiums.

¢ Provide floodplain residents and property owners with financial aid after
floods, especially smaller floods that do not warrant federal disaster aid.

¢ Guide development away from flood hazard areas.

¢ Require that new and substantially improved buildings be constructed in
ways that would minimize or prevent damage in a flood.

Congress charged the Federal Insurance Administration (which at that time
‘ was in the Department of Housing and Urban Development) with responsibility
for the program.
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Participation in the NFIP grew slowly. In 1972, Hurricane Agnes devastated a
wide area of the eastern United States. Disaster assistance costs were the highest
ever, leading Congress to examine why the NFIP was so little used. Investigators
found that few communities had joined the NFIP—there were fewer than 100,000
flood insurance policies in force nationwide.

To remedy this, the Flood Disaster Protection Act was passed in 1973,"re-
quiring ithat buildings located in identified flood hazard ‘areas have flood
insurance coverage as a condition of federal aid or loans from federally-insured
banks and.savings and loans, and as a condition for reeeiving federal disaster
assistance. These “sanctions” for non-participation, which are detailed later in this
unit, make it hard for any community that wants federal assistance for properties
in floodplains to avoid joining the NFIP.

The 1973 Act spurred participation in the program dramatically. By the end of
the decade, more than 15,000 communities had signed on and about two million
flood insurance policies were in effect.

In 1979, the Federal Insurance Administration (FIA) and the NFIP were trans-
ferred to the newly created Federal Emergency Management Agency (FEMA).
During the early 1980’s, FIA worked to reduce the program’s dependence on its
authority to borrow from the Federal Treasury. Through a series of rate increases
and other adjustments, the program has been self-supporting since 1986. The
NFIP is funded primarily through premium income, which pays all administrative
and mapping costs as well as claims.

Since 1973, the program has been amended several times. The most important
changes came under the National Flood Insurance Reform Act of 1994 which fine
tuned various aspects of the program, such as authorizing the Community Rating
System), increasing the maximum amount of flood insurance coverage, and estab-
lishing a grant program for mitigation plans and projects.

The Reform Act and the initiation of a flood insurance advertising campaign
known as “Cover America” boosted sales of flood insurance policies again. By
the end of 1997, there were 3.8 million flood insurance policies in force.

Also by the end of 1997, the number of participating communities exceeded
19,000 out of 22,000 with identified floodplains. As shown in Figure 2-1, the
greatest growth occurred in the late 1970’s, after the provisions of the 1973
amendments took effect.
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Figure 2-1. NFIP community participation
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B. How THE NFIP WORKS

The NFIP is based on a mutual agreement between the Federal Government
and the community. Federally guaranteed flood insurance is made available in
those communities that agree to regulate development in their mapped flood-
plains. If the communities do their part in making sure future floodplain
development meets certain criteria, FEMA will provide flood insurance for prop-
erties in the community.

Because most communities with a known flood problem are in the NFIP, this
course does not cover how a community applies to join. However, it does explain
the three basic parts to the NFIP—mapping,insurance, and regulations. As dis-
cussed below, these three parts are interconnected and mutually supportive.

MAPPING

FEMA has prepared a floodplain map and developed flood hazard data for
most communities in the country. The maps and data are used for several pur-

poses:

¢ Communities, states and Federal agencies use them as the basis for the
regulating new floodprone construction,

¢ Insurance agents use the when rating flood insurance policies, and

¢ Lenders and Federal agencies used them to determine when flood insur-
ance must be purchased as a condition of a loan or financial assistance.

| FEMA has issued two kinds of maps:

+ &/ 'The first map received for most communities was called a Flood Hazard

_”" Boundary Map (FHBM). This just showed the boundaries of the flood-

plain using approximate methods.

¢ Most communities have had their FHBMs replaced by a Flood Insurance
Rate Map, or FIRM. A FIRM usually includes a Flood Insurance Study
with flood elevations and other hazard information needed to better protect
new construction from flood damage.

Buildings that pre-date the FIRM are treated differently than buildings built
after the flood hazard was made public on the FIRM. These existing structures are
called “‘pre-FIRM” buildings, while new construction is called “post-FIRM.”

The flood insurance rates for post-FIRM buildings are based on how protected
they are from the mapped hazard. Therefore, both the NFIP’s regulations and
insurance coverage depend on the accuracy and utility of the maps.

The NFIP’s maps and flood studies are covered in depth in Units 3 and 4.
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INSURANCE

Every building located in a participating community may be covered by a
flood insurance policy—even buildings not located in a mapped floodplain. Cov-
erage is for damage by a “flood.”

A flood is defined by the NFIP as

A “general and temporary condition of partial or complete inundation
of normally dry land areas from:

(1) “The overflow of inland or tidal waters or

(2) “The unusual and rapid accumulation or runoff of surface waters
from any source.”

The official definition also includes additional technical terms for mudflows
and erosion.

Flood insurance premiums for post-FIRM buildings are based on the degree of
flood protection they are provided. Therefore, it is very important for communi-
ties to ensure that new buildings in the floodplain are constructed properly.

The flood insurance premium rates for pre-FIRM buildings are subsidized by
the NFIP. Owners of these policies do not pay “actuarial” rates, i.e., rates based .
on the true risk the building is exposed to.

No matter whether a buildinggis pre-FIRM or post-FIRM, with flood insur-
ance, owners of floodprone properties pay more of their share toward flood relief.
And, they get claims paid when needed.

The NFIP has paid out over $8 billion in flood insurance claim payments for
big and small floods (see Figure 2-2). Insurance provides relief for all floods,
including those not large enough or severe enough to warrant federal disaster aid.

LOUISIANA STORM 5/95 $582 MILLION
HURRICANE HUGO 9/89 $374 MILLION
NOR’EASTER 2/92 $338 MILLION
MIDWEST FLOOD 6/93 $260 MILLION
MARCH STORM 3/93 $208 MILLION
HOUSTON FLOODS 10/94 $192 MILLION
HURRICANE ANDREW 8/92 $163 MILLION

Figure 2-2. Largest claims paid by the NFIP

Flood insurance and its relation to construction regulations are discussed in
more detail in Unit 9.
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REGULATIONS

The NFIP underwrites flood insurance coverage only in those communities
that adopt and enforce floodplain regulations that meet or exceed NFIP criteria.
Buildings built in accordance with these regulations have a lower risk of flooding
and can be insured at lower rates.

The community’s floodplain regulations are designed to ensure that new
buildings will be protected from the flood levels shown on the FIRM and that
development will not make the flood hazard worse. Over time, exposure to flood
damage should be reduced, as the stock of older pre-FIRM buildings is replaced
by post-FIRM buildings. Eventually a community should have only post-FIRM
building’s subject to little or no flood damage.

The NFIP construction regulations focus on protecting insurable buildings, but
they also provide a degree of protection to other types of development. These
criteria are detailed in Unit 5.

Floodplain regulations are often controversial and difficult to enforce. Many
people want the freedom to build what they want without government controls. In
some areas, they may not be aware they need a local permit to build.

As a result of public opposition, a community may be inclined to not fully en-
force all of the provisions of its ordinance, which puts its participation in the
NFIP in peril. If the community does not fulfill its NFIP obligations to the federal
government and allows construction in violation of its regulations, three things
can happen:

¢ New buildings will be built subject to flood damage

¢ Insurance on an improperly constructed building may be very expensive.

¢ FEMA can impose sanctions on the community, to encourage it to correct
its floodplain management program. The sanctions are discussed in Sec-
tion D.
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C. ROLES AND RESPONSIBILITIES

The National Flood Insurance Program is founded on a mutual agreement
between the federal government and each participating community. Local, state
and federal governments, and private insurance companies must share roles and
responsibilities to meet the goals and objectives of the NFIP.

The community’s role is of paramount importance. Residents and property
owners can get flood insurance only if the community carries out its responsibili-
ties.

THE COMMUNITY ROLE

A community is a governmental body with the statutory authority to enact and
enforce development regulations. These governmental bodies vary form state to
state, but can include cities, towns, villages, townships, counties, parishes, special
districts, states and Indian nations.

The community enacts and implements the floodplain regulations required for
participation in the NFIP. The community’s measures must meet regulations set
by its state, as well as NFIP criteria. The NFIP requirements are covered in Unit

5
A participating community commits itself to:

Issuing or denying floodplain development/building permits.
Inspecting all development to assure compliance with the local ordinance.
Maintaining records of floodplain development.

Assisting in the preparation and revision of floodplain maps.

* & & o o

Helping residents obtain information on flood hazards, floodplain map
data, flood insurance and proper construction measures.

VIDEO: REGULATING FLOODPLAIN
DEVELOPMENT

Before proceeding, view the second video segment,
Regulating Floodplain Development. About 10 minutes
long, this segment provides an overview of community responsibilities under the
NFIP.
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The segment is part of a series produced by the Commonwealth of Pennsylva-
nia. There are some references to Pennsylvania agencies and governmental units,
but they should not detract from the information’s usefulness elsewhere.

When done, do not rewind the tape unless you want to review the material.

THE STATE ROLE

Eachigovernor has selected a state coordinating agencysfor'the NFIP. While
the role of this agency varies from state to state, it usually includes:

¢ Ensuring that communities have the legal authorities necessary to adopt
and enforce floodplain management regulations.

¢ Establishing minimum state regulatory requirements consistent with the

NFIP.
¢ Providing technical and specialized assistance to local governments.
¢ Coordinating the activities of various state agencies that affect the NFIP.

Most states participate in the Community Assistance Program (CAP). Under
CAP, NFIP funds are available on a 75 percent / 25 percent cost share to help the
state coordinating agency provide technical assistance to communities and to
monitor and evaluate their work. The telephone numbers of the state coordinating

agencies are listed in Appendix B.

States also participate in the NFIP by establishing and enforcing floodplain
management regulations for statesowned properties. This can be done through
legislation, but more often has been done through a governor’s executive order.

THE FEDERAL ROLE

The Federal Emergency Management Agency (FEMA) administers the NEIP
through its Regional Offices, Mitigation Directorate and Federal Insurance Ad-
ministration.

The ten FEMA Regional Offices each have a Mitigation Division which coor-
dinates the NFIP with states and communities. Each FEMA regional office covers
four to eight states and territories. Together they work with more than 19,000
participating communities. A list of the regional offices, their addresses and the
states they cover appears in Appendix A.

The Regional Offices are responsible for:

¢ Assisting the state NFIP coordinating agencies.
¢ Assessing community compliance with the minimum NFIP criteria.

¢ Advising local officials responsible for administering the ordinance.
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¢ Answering questions from design professionals and the public.
¢ Helping review and adopt new maps anddata.

"¢ Providing information and training on the flood insurance purchase re-
quirements.

The Mitigation Directorate in Washington, D.C., sets national policy for
floodplain regulations, researches floodplain construction practices and adminis-
ters the flood hazard mapping program. The Directorate has mapped more than
100 million acres of flood hazard areas nationwide and designated some six mil-
lion acres of floodways along 40,000 stream and river miles.

The Federal Insurance Administration (FIA), located in Washington, D.C.,
administers the insurance portion of the program. It sets flood insurance rates,
establishes coverage, monitors applications and claims, and markets flood insur-

ance.

The FIA has established the NFIP as a self-supporting program. All NFIP ex-
penses, including mapping and administrative costs, are paid through insurance
premiums and fees from map revision requests.

Most applications and claims are processed by private insurance companies
through an arrangement with the FIA called the Write-Your-Own Program. The
FIA also contracts for agent training and other assistance through regional insur-
ance offices. They can be reached through the FEMA Regional Offices.
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D. COMMUNITY PARTICIPATION

The NFIP is based on a cooperative agreement between the community and
FEMA. FEMA can only make flood insurance available in those communities that
agree to regulate future development in the floodplain.

JOINING THE NFIP

Participation in the NFIP is voluntary. There is no Federal law that requires a
community to join, although some states have requirements. However, as dis-
cussed later in this section, a nonparticipating community faces sanctions, such as
loss of Federal aid for insurable buildings in the floodplain. These make partici-
pation a very important decision for many communities.

To join, a community must adopt a resolution of intent to participate and co-
operate with FEMA. The community agrees to “maintain in force...adequate land
use and control measures consistent with the [NFIP] criteria” and to:

(i) Assist the Administrator in the delineation of the floodplain,

(ii) Provide information concerning present uses and occupancy of the flood
plain,

(iii) Maintain for public inspection and furnish upon request, for the determina-
tion of applicable flood insurance risk premium rates within all areas having
special flood hazards, elevation and floodproofing records on new construction,

(iv) Cooperate with agencies and firms which undertake to study, survey, map,
and identify flood plain areas, and cooperate with neighboring communities with
respect to the management of adjoining flood plain areas in order to prevent ag-

gravation of existing hazards;

(v) Notify the Administrator whenever the boundaries of the community have
been modified by annexation or the community has otherwise assumed or no
longer has authority to adopt and enforce flood plain management regulations for
a particular area.

The community must also adopt and submit a floodplain management ordi-
nance that meets or exceeds the minimum NFIP criteria. These criteria are
explained in Unit 5 of this course.

As shown in Figure 2-1, most communities joined in the 1970’s. At that time
they were provided with a Flood Hazard Boundary Map which showed only the
approximate boundaries of the floodplain. Generally, they entered the “Emer-
gency Phase” whereby their regulatory responsibilities were limited because of
the limited flood hazard data provided on the map.
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Participating communities receive a Flood Insurance Rate Map (FIRM) and
most get a Flood Insurance Study with more detailed flood hazard data. After a
period to review and appeal the draft map and study, the community is given six
months to adopt the new data in a more comprehensive ordinance.

The FIRM takes effect at the end of the six month period. If the ordinance has
been adopted in time, the community is converted to the “Regular Phase™ on that
date. That is also the date that differentiates “pre-FIRM” buildings from “post-
FIRM buildings.”

If the ordinance is not adopted in time, the community is suspended from the
NFIP. The FIRM still goes into effect on the same date and is used by lenders and
Federal agencies for determining where loans can be issued and federal assistance
can be provided.

As of the end of 1997, 99% of the NFIP communities were in the Regular
Phase.

COMPLIANCE

The community’s floodplain management program and permit records are re-
viewed periodically by the FEMA Regional Office or state NFIP coordinating
agency. Either agency may inspect records as part of a community assistance visit
(CAV) or community assistance contact (CAC).

If a community doesn’t uphold its part of the agreement and fails to ade-
quately enforce its floodplain management regulations, FEMA has recourse
through three approaches:

¢ Reclassification under the Community Rating System
¢ Probation

¢ Suspension from the program

Reclassification under the
Community Rating System

The Community Rating System (CRS) provides a dis-
NFIP/CRS count in the flood insurance premiums for properties in
communities that participate in the CRS. The CRS is ex-
plained in Unit 9, Section C.

CRS Communities that are deemed to no longer be in full compliance with the
NFIP requirements can be reclassified to Class 10. Should that happen, residents
would lose their CRS flood insurance premium discounts.
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Probation

Probation represents formal notification to the community that FEMA regards
the community’s floodplain management program as non-compliant with the
NFIP criteria.

Prior to imposing probation, FEMA provides the community a 90-day written
notice and lists specific deficiencies and violations. It also notifies all policy
holders of the impending probation, telling them that an additional $50 premium
will be charged on policies sold or renewed during the probation period. The
objective of this surcharge is to bring the policy holders’ attention to the fact that
their community is not compliant and failure to correct the problems may lead to
suspension.

The community has 90 days to avoid this sanction by correcting deficiencies
and remedying identified violations. Probation may be continued for up to one
year after the community corrects all program deficiencies. This ensures that the
community has truly changed its ways and become compliant and that all policies
holders are advised of the situation when their policies are renewed.

Suspension

If, after a period of probation, a community fails to remedy its program defi-
ciencies, it will be suspended from the NFIP. Suspension means the community is
no longer in the NFIP. It is subject to the sanctions for non-participation that are
explained in the next section.

FEMA grants a community 30 days to show why it should not be suspended
and then gives it a 30-day suspension letter. FEMA may also conduct a written or
oral hearing before suspension takes effect.

A community can automatically be suspended if, following due notice, it
failed to adopt revisions to its floodplain ordinance in response to flood map
revisions or amended minimum NFIP criteria.

A community suspended under the NFIP may apply to the FEMA Regional
Office for reinstatement by submitting the following:

¢ A local legislative or executive measure reaffirming the community’s in-
tent to comply with the NFIP criteria.

¢ Evidence that all program deficiencies have been corrected.

¢ Evidence that any violations have been remedied to the maximum extent
possible.

FEMA may reinstate the community to full program status, bring it to a pro-
bationary status, or withhold reinstatement for up to one year after a satisfactory
submission from the community.

National Flood Insurance Program 2-15




*

National Flood Insurance Program

SANCTIONS FOR NON-PARTICIPATION

A community that does not join the NFIP, has withdrawn from the program,
or is suspended from it faces the following sanctions:

Flood insurance will not be available. No resident will be able to purchase
a flood insurance policy.

If the community withdraws or is suspended, existing flood insurance
policies will not be renewed.

No Federal grants or loans for development may be made in identified
flood hazard areas under programs administered by Federal agencies such
as HUD, EPA, and SBA.

No Federal disaster assistance may be provided to repair insurable build-
ings located in identified flood hazard areas for damage caused by a flood.

No Federal mortgage insurance or loan guarantees may be provided in
identified flood hazard areas. This includes policies written by FHA, VA,

and others.

Federally insured or regulated lending institutions, such as banks and
credit unions, must notify applicants seeking loans for insurable buildings
in flood hazard areas that:

-- There is a flood hazard and

-- The property is not eligible for Federal disaster relief.

These sanctions can be severe on any community with a substantial number of
buildings in the floodplain. Most communities with a flood problem have joined
the NFIP and are in full compliance with their regulatory obligations.
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UNIT LEARNING EXERCISE

1. Where does most of the money come from to pay the expenses of the NFIP?
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2. How many communities currently participate in the NFIP?
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5. List two things your commumty committed itself to when it joined the NFIP.
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6. Insurance companies set flood insurance rates and coverage rules. True or
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7. What can FEMA do to encourage a community to adequately enforce its
floodplain management regulations?
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8. What are the sanctions if a community is suspended from the NFIP?
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UNIT 3:
NFIP FLOOD STUDIES AND MAPS

In this unit

This unit describes the flood data, studies, and maps that the National
Flood Insurance Program provides to communities to assist them in carrying
out their floodplain management program. It reviews:

¢ Flood study and map terminolbgy,
¢ How flood studies are prepared along riverine floodplains,

¢ How flood studies are prepared on coastal floodplains, and

. ¢ How the NFIP maps display the study data.

Materials needed for this unit
¢ Flood Insurance Study, Flood County, USA and Incorporated Areas

¢ Flood Insurance Rate Map, Flood County, USA and Incorporated
Areas
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A. NFIP FLOOD STUDIES

FLOOD STUDY TERMINOLOGY

Before describing how flood studies are developed, we first need to introduce some of
the common terms used in floodplain analysis and in the National Flood Insurance
Program (NFIP). The following terms are integral for understanding the basis for flood
studies and flood maps:

¢ The base flood,

¢ The 100-year flood,

¢ Special Flood Hazard Area, and
*

Base Flood Elevation.

The base flood

Floods come in many sizes — with varying degrees of magnitude and frequency.

Rivers and coastlines are expected to flood, as all bodies of water have floodplains.
But rivers and coastlines are different, as well; each has its own probability of flooding.
Probability is a statistical term having to do with the size of a flood and the odds of that
size of flood occurring in any year.

For each river, engineers assign statistical probabilities to different size floods. This is
done to understand what might be a common or ordinary flood for a particular river
versus a less likely or a severe flood for that same river.

In order to have common standards, the NFIP adopted a baseline probability called
the base flood. The base flood is the one-percent annual chance flood. The one-percent
annual chance flood is the flood that has a one-percent (one out of 100) chance of
occurring in any given year. The base flood, which is also informally referred to as the
100-year flood, is the national standard used by the NFIP and all Federal agencies for the
purposes of requiring the purchase of flood insurance and regulating new development

The one-percent annual chance flood was chosen as a compromise between a more
frequent flood (such as a 10-percent chance flood), which would permit excessive
exposure to flood risk, and a more infrequent flood (say, a 0.1-percent chance flood),
which would be considered an excessive and unreasonable standard.
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The 100-year flood

The one-percent annual chance flood is also called the 100-year flood because the
inverse of one percent (one divided by one percent or 0.01) equals 100. This calculation
gives us the flood’s recurrence interval, in terms of probability, which is 100 years.

The term “100-year flood” is often misconstrued. Commonly, people interpret the
100-year flood definition to mean “once every 100 years.” This is wrong. You could
experience a 100-year flood two times in the same year, two years in a row, or four times
over the course of 100 years. You could also not experience a 100-year flood over the
course of 200 or more years.

To avoid confusion (and because probabilities and statistics can be confusing), the

NFIP uses the term “base flood.” A 100-year base flood is defined as having a one-

percent chance of being Teached or exceeded in any single year. Thus, the 100-year flood
also is called the “one-percent annual chance flood.”

To restate, “100-year flood” and “base flood” both refer to a flood that has a one-
percent chance of occurring in any given year. The terms “base flood,” “100-year flood,”
and “one-percent annual chance flood” are often used interchangeably.

Special Flood Hazard Area and Base Flood Elevation

The land area covered by the floodwaters of the base flood is the base floodplain. On
NFIP maps, the base floodplain is called the Special Flood Hazard Area (SFHA).

The SFHA is the area where the NFIP’s floodplain management regulations must be
enforced by the community as a condition of participation in the NFIP and the area where

the mandatory flood insurance purchase requirement applies.

The computed elevation to which floodwater is anticipated to rise during the base
flood is the Base Flood Elevation (BFE).
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WHAT ARE THE ODDS OF
BEING FLOODED?

The term "100-year flood" has caused much confusion
for people not familiar with statistics. Another way to
look at flood risk is to think of the odds that a 100-year
flood will happen sometime during the life of a 30-year
ggﬁg\age—a 26% chance for a structure located in the

Chance of Flooding over a Period of Years

Time Flood Size
Period 10-year 25-year 50-year 100-year
1 year 10% 4% 2% 1%

10 years 65% 34%  18% 10%
20 years 88% 56%  33% 18%
30 years 96% 71%  45% 26%
50 years 99% 87%  64% 39%

Even these numbers do not convey the true flood
risk because they focus on the larger, less frequent,
floods. If a house is low enough, it may be subject to
the 10- or 25-year flood. During a 30-year mortgage,
‘ it may have a 26% chance of being hit by the
100-year flood, but the odds are 96% (nearly
%uaranteed) that it will be hit by a 10-year flood.
ompare those odds to the only 1-2% chance that
the house will catch fire during the same 30-year

mortgage.

IDENTIFYING FLOODPRONE AREAS

The National Flood Insurance Act of 1968 directed the Federal Insurance
Administration (FIA) to:

¢ Identify all floodprone areas within the United States.
¢ Establish flood-risk zones within floodprone areas.

Today, the Federal Emergency Management Agency (FEMA) is responsible for
implementing this directive. FEMA has conducted flood studies and produced various
forms of maps. The flood studies analyze the terrain and the factors that affect flood
hazards. This information is used to draw the maps that delineate floodplain boundaries.

The maps and flood studies also show projected flood elevations, flood velocities,
. floodway dimensions, insurance rating zones, and descriptions of how the study was
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conducted and how the maps were prepared. This information is needed for flood
insurance and floodplain management purposes.

All of this information is referred to as a community’s Flood Insurance Study (FIS),
which is conducted under standards set by FEMA for the NFIP. FEMA has prepared
flood insurance studies for more than 19,000 communities.

In keeping with the directive of the National Flood Insurance Act of 1968, initial
flood study and mapping efforts of the NFIP were focused on identifying all floodprone
areas within the United States. Flood data and floodplain information from many sources
— such as soils mapping, actual high water profiles, aerial photographs of previous
floods, topographic maps, etc. — were used to overlay the approximate outline of the
base (100-year) floodplain for specific stream reaches on available community maps,
usually U. S. Geological Survey topographic quadrangle maps.

These documents were referred to as Flood Hazard Boundary Maps and were based
on approximate studies. Most communities used a Flood Hazard Boundary Map when
they first joined the NFIP.

As money was appropriated by Congress, FEMA performed more detailed studies for
many communities, resulting in the publication of Flood Insurance Study reports and
Flood Insurance Rate Maps (FIRMs). These studies provide communities with data
needed to adopt and implement more comprehensive floodplain management measures
and to enter the Regular Phase of the NFIP.

FISs, also referred to as detailed studies, were carried out for developed communities
and for those areas experiencing rapid growth. FISs contain guidance on understanding
the FIRM as well as information needed for new construction allowed in developing and
developed areas.

Today, almost every community in the NFIP has a FIRM, which may contain
approximate and/or detailed flood hazard analyses. The areas mapped with approximate
studies are areas where, originally, there was little or no development or expectation of
development. However, recent development may have created a need for future detailed
studies in these areas.

Flood maps are one of the most vital parts of a floodplain management program, so it is
important to understand how the maps were created and to be familiar with the
information that is available within the accompanying flood study.
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' FLOOD INSURANCE STUDY

When a flood study is completed for the NFIP, the information and maps are
assembled into a Flood Insurance Study (FIS). A FIS is a compilation and presentation of
flood risk data for specific watercourses, lakes, and coastal flood hazard areas within a
community.

The FIS report and associated maps delineate the SFHA, designate flood risk zones
and establish base flood elevations. They serve as the basis for rating flood insurance and
for regulating floodplain development and carrying out other floodplain management
measures.

The study has three components:

¢ The FIS — Flood Insurance Study report
¢ The FIRM — Flood Insurance Rate Map

¢ Prior to 1986, a separate Flood Boundary and Floodway Map (FBFM) was issued
as a component of the FIS for each community studied.

The FIS report includes:

¢ An appraisal of the community’s flood
. problems in a narrative that describes:

-- the purpose of the study,
-- historic floods,
-- the area and flooding sources studied, and

-- the engineering methods employed.

¢ A vicinity map of the community and, = B
occasionally, photographs of historic floods. -

¢ Tables summarizing various flood hazard data.

GOUNT 8

¢ Computed flood profiles for various recurrence
probabilities, usually the 10-, 50-, 100-, and/or
500-year floods.

% Feideral Emargency Mansgensant Agency
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FLoOOD COUNTY, USA AND INCORPORATED AREAS

Included in the course materials are the FIS report and maps for Flood County, USA
and Incorporated Areas. This fictitious community was developed to illustrate examples
of both riverine and coastal flood hazards.

This unit uses these documents for Flood County, USA and Incorporated Areas:

¢ The FIS report, and
¢ The FIRM, accompanying Map Index, and panels 25, 38, and 40.

Flood County is subject to flooding from several flooding sources; however, this unit
concentrates on the following three sources:

¢ The Rocky River, which drains from the west, and flows through the Town of
Floodville to the Atlantic Ocean.

¢ Cobb Brook, which flows from the west to the Rocky River.
¢ The Atlantic Ocean.

As you look at Flood County, you may find that some street names do not appear on
the FIRM. This is because flood hazard maps are created to show details related to
identified floodplains. If your community flood maps lack street names, use a
supplementary street map to assist you in locating properties accurately.

As you work through this unit, we recommend that you locate similar sections in your
community’s FIS and see how this information pertains to your situation. The outline is
similar for all FISs, so you should be able to locate the same tables and exhibits in the
table of contents.
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LEARNING CHECK #1

1. As directed by the National Flood Insurance Act of 1968, FEMA conducts flood
studies in order to determine {0 << Ov'er— Avee 5 and
Flood Qs _greus '

2. The base flood is a flood thathasa )% chevie of occurring in any
year.

3. The base flood is also called the [ © © - year flood.

4. Determine whether the following statements are true or false. Circle T for True and F

for False.

A 100-year flood will occur only once every 100 years. T F

A 100-year flood could occur two times in one year. @ F

The 100-year flood might not occur in a 200-year period. @ F
‘ The base flood could occur in two consecutive years in a row. @ F

5. On NFIP maps, the base floodplain is called the § Jec/n Lo d J
-{r{;\g# ~a__pAvee—— . (4 words) '

6. BFE is the acronym for Ba<e “l oo z/ glev-T o,

7. What are the components of a Flood Insurance Study?
F/5 Flos d 1 Wswaong 5’5’&{:1“1_.-

m Frem ﬁ(oovf / M Sunge Rots ﬂ*‘?ﬁ%{}

7 if Tloes! Bo m'iwig-w»~; Py 4 sl o mlag
- /
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B. RIVERINE STUDIES

arc:

Riverine flooding of rivers, streams or other waterways,

¢

¢ Lacustrine flooding of lakes and ponds,

¢ Coastal flooding caused by hurricanes or severe storms, and
¢

Shallow flooding, ponding, and sheet flow.

As you recall from Unit 1, there are other types of flooding, such as alluvial fans, ice
jams, and mudflows. This unit does not cover how these areas are studied because each
situation is unique. If your community has these unique hazards, Appendix C lists some
reference materials that may be of assistance.

Riverine flooding occurs in rivers, streams, ditches or other waterways that are
subject to overbank flooding, flash floods, and urban drainage system flooding. Riverine
studies involve, among other factors, the collection and analysis of information about the
river’s watershed, the topography or the lay of the land along the river, precipitation, and
the characteristics of the river itself.

Detailed flood studies are conducted differently for different types of flooding, which
i
\
|
|
|
|
|
|
\
|

HYDROLOGY

In order to determine the depth of flood waters and to determine the size or width of
floodplains, engineers must first examine the watershed to determine the amount of water
that will reach a stream and be carried by the stream during a flood event.

Hydrology, a science dealing with the distribution and circulation of water in the
atmosphere, on land surfaces, and underground, is used to determine flood flow |
frequencies. The study of a watershed’s behavior during and after a rainstorm is, |
therefore, hydrology. A hydrologic analysis determines the amount of rainfall that will
stay within a watershed — absorbed by the soil, trapped in puddles, efc. — and the rate at
which the remaining amount of rainfall will reach the stream.

The rainfall that reaches the stream is called runoff. Increased runoff will, in turn,
increase flood discharge. Discharge is the amount of water flowing down a stream channel.
Discharges are measured in cubic feet per second or cfs. (A cubic foot of water is about 7.5
gallons.) Data for this measurement is taken by stream gauges at specified locations along a
given stream also known as gaging stations.

Significant development or other changes in the watershed (both within a community
and any upstream communities) can significantly change the flood discharges. Often, the
increase in impervious areas associated with urbanization causes increase in stream
discharges. In addition, new technical data such as new regional equations, new design
storms, and in some circumstance, increase in the length of gage records, might

. significantly affect the base discharge estimation.
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Runoff amounts and discharge rates vary depending on soil type, ground slope, land
use, and the presence of storm sewers. In general, more runoff occurs on non-vegetated
land, on paved and built-on urban land, and on steeper slopes.

Discharges are estimated by using rainfall and snowmelt data and historical stream
records or by using regional equations that represent such data. Computer models allow
engineers to incorporate numerous watershed characteristics into the hydrologic analyses.
Discharge rates also generally increase as the size of a watershed increases.

Upon completion of the hydrologic analysis, engineers have flood discharges for
various size rainstorms that are measured at different points along a stream, such as at the
confluence with another stream and at the mouth of a tributary stream.

CROSS SECTIONS

All detailed flood studies examine the areas through which floodwater will flow. This
requires a determination of ground elevations and obstructions to flow (such as vegetation,
buildings, bridges, and other development) for these areas. Accurate data on the channel
geometry and changes in the floodplain are obtained from ground surveys, aerial
photography, or topographic maps.

To locate the true elevations at a site, surveyors have established elevation reference
marks orbench marks that are referenced to a common vertical elevation reference called a
datum. The use of a datum ensures uniformity of references to land elevations and avoids
misinterpretation of flood elevations.

Established reference marks and bench marks with a recorded elevation allow
surveyors to describe the changes in the ground levels or stream characteristics as
elevations relative to the referenced datum. They are also used by surveyors to determine
the elevations of buildings that are at risk of flooding.

A cross section is a graphical depiction of the stream and the floodplain at a particular
point along the stream. It is taken at right angles to the flow of the stream. At each cross
section, the engineer has accurate information on the size and geometry of the channel, the
shape of the floodplain, and the changes in the elevation of the ground. A typical surveyed
cross section is shown in Figure 3-1.

Cross sections are taken of the floodplain at locations along the stream that are
representative of local conditions. Cross sections are taken at each bridge or other major
obstruction and at other locations, depending on how much the stream or adjacent
floodplain conditions change (Figure 3-2). The more changes there are in topography
(perhaps steep riverbanks changing to large flat overbank areas), the more cross sections
are needed to define the floodplain accurately.
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Channel

Figure 3-1: Surveyed cross section

About Datums and Elevations

During the 1920s, the U.S. government created a network of 21 tidal gages in the U.S. and five in
Canada to provide a fixed continental datum that would bring a consistent relationship to all
vertical elevation determinations in the U.S. This new datum was known as the Mean Sea Level
(MSL) Datum of 1929 and is the base elevation to which all relief features and elevation data are
referenced in the contiguous United States. In 1973, to avoid confusion in many communities that
used a local mean sea level datum, the name was changed to the National Geodetic Vertical Datum
(NGVD) of 1929. NGVD is also the datum of reference for the vast majority of FISs.

Most permanent elevation reference marks (or bench marks) are referenced to the NGVD (see
example). Reference marks are not always brass caps; they can be
chiseled squares or other designated markers left by surveyors. The city
or county surveyor or engineer’s office should have a list of bench marks
in the community. An ultimate goal of the NFIP is to convert all FISs to a
newer standard called the North American Vertical Datum (NAVD) of
1988. This latest standard will eliminate inconsistencies caused when the
NGVD is not consistent at all 26 tidal stations.

When reporting elevations for structures, cross sections, or topographic
mapping, it is very important to note the datum to which the survey is
referenced. Differences between NAVD 88 and NGVD 29 vary by as much as —1.5 feet along the
east coast of southern Florida to + 4.9 feet in the Rocky Mountains of Colorado. Software for
converting between NAVD 88 and NGVD 29 is available from the National Geodetic Survey.

There are now 600,000 permanent benchmarks associated with the NAVD of
1988. See Flood Insurance Study: Guidelines and Specifications for Study
Contractors, FEMA-37 (1995), for further information.
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Figure 3-2: Typical cross section locations

The surveyors and engineers also estimate the.roughness factor along the floodplain
to determine how fast floodwater will flow through the area. Roughness factors are
related to ground surface conditions, and they reflect changes in floodwater velocity due
to ground friction. For example, water will flow faster over mowed grass and pavement
than it will over an area covered in bushes and trees, or planted in tall crops.

A portion of the collected survey information is used in the hydrologic analysis, but
the surveyed cross sections and other survey information are the building blocks of the
hydraulic analysis and mapping efforts.

HYDRAULICS

Hydraulics, a science that deals with fluids in motion, is used to determine how a
quantity of water will flow through a channel or floodplain. For purposes of floodplain
analysis,  hydraulics is the study of floodwaters moving through the stream and the
floodplain. Hydraulic analysis combines:

¢ Flood hydrology, or discharges,
¢ The cross section data on how much area there is to carry the flood, and

¢ Stream characteristics — roughness, slope, locations and sizes of structures.

The data are usually processed using a computer model, most commonly HEC-2 or
HEC-RAS, which were developed by the U.S. Army Corps of Engineers’ Hydrologic
Engineering Center.

Changes in hydraulic conditions of a stream usually occur when new bridges, culverts
and road crossings are constructed, and when there are changes in the physical
characteristics of the stream. If a bridge or culvert is not properly sized, it can cause flood
waters to back-up, which increases flood levels upstream. Although most bridge openings
and culverts are designed to allow stream flows associated with frequent storm events to
pass without such backwater effects, they may still cause increase in the base flood
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elevation. Therefore, any bridges, culverts, or other road crossings that have been
constructed since the analyses for the effective FIS and FIRM were completed should be
evaluated for their potential effect on the base flood and the associated floodway. In
addition, any significant changes in the stream channel or floodplain geometry could
affect the floodplain and floodway. One should always ask the questions: 1) has any
portion of the floodplain been filled? 2) has the stream channel migrated or changed
location because of significant erosion and/or depositions? 3) have any portions of the
stream been channelized, widened, or dredged? 4) have there been significant changes in
the vegetation in the floodplain? Aerial photographs are useful tools in evaluating
changes in stream channels and floodplains.

The hydraulic study produces determinations of flood elevations, velocities, and
floodplain widths at each cross section for a range of flood flow frequencies (Figure 3-3).
These elevations are the primary source of data used by engineers to map the floodplain.

100-Year
Floodplain A
500-Year WSEL: —
100-Year
50-Year / ?
10-Year
Channel

Figure 3-3: Cross section with flood elevations

A FIS typically produces elevations for the 10-, 50-, 100-, and 500-year floods.
Water-Surface Elevations (WSEL) for the 10-, 50-, and 500-year floods are typically
used for other floodplain management purposes. For example, the 10-year flood data may
be used for locating septic systems, the 50-year flood for placing bridges and culverts,
and the 500-year for siting critical facilities, such as hospitals or emergency operation
facilities.

FLOOD PROFILE

The hydraulic computer program generates potential flood elevations at each cross
section, but flood elevations at locations between the cross sections need to be
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determined as well. This is done by plotting the elevations at the cross sections on a
graph and connecting the plotted points. Such a graph is called a flood profile.

Figure 3-4 shows a portion of the flood profile for the Rocky River. The entire profile
is found in the back of the Flood County FIS report.

The bottom of the graph (the horizontal axis or x-axis) shows the distance along the
stream, which is commonly called stationing. For.stationing, you start at:the mouth of a
stream (its point of discharge into a larger body of water) and look upstream. Generally,
when profiles are plotted, the slope of the streambed will rise as you read the graph from
left to right.

River distances are measured in either feet or miles (1mile=5280 feet), or meters and
kilometers (1 kilometer=1000 meters). For most profiles, the distance is measured above
the mouth of the stream or above its confluence (where it meets with another stream). In
the case of Flood County, the stream distances for the Rocky River are measured above

the County Boundary.

The left and right sides of the graph (the vertical axis or y-axis) show elevations in
feet (NGVD). The legend at the bottom right corner shows the symbol for each flood
profile plotted. Bridges are indicated with an “I” shaped symbol. The bottom of the o
represents the bridge’s low chord (lowest beam) and the top of the “I"represents the top
of the roadway or the top of a solid bridge railing.

Additional information is provided on the profiles, such as corporate limits and
confluences of smaller streams. Profiles also provide a picture of stream characteristics,
such as steep sections of the streambed and where restrictive bridge openings cause
floodwaters to back up (see the footbridge in Figure 3-4).

By reading a profile, you can determine the flood elevation at any point along the
stream. Reading profiles is covered in Unit 4.
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Figure 3-4: Rocky River flood profile
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FLOODPLAIN MAP

The next step in the mapping process is to transfer the flood elevation data onto a map
showing ground elevation data. This is called a.topographic map or contour map because
points with the same elevation are connected by a contour line. The topographic or
contour map is often referred to as the base map.

The most common topographic maps used are produced by the!U.S. Geological
Survey. Some communities have prepared their own topographic maps and provided
them to FEMA during the study process to improve the accuracy of their floodplain

maps.

The base flood elevations from the cross sections and profiles are plotted on the
topographic map. Floodplain boundary lines are drawn connecting these plotted points
using the contour lines as a guide. The completed map illustrates the SFHA (Figure 3-5).

77

Figure 3-5: The BFEs at the cross sections from the Rocky River
profile are used to plot the BFEs on the contour map.
Lines are connected to show the floodplain boundary on a map.

It is important to remember that floodplain map boundaries are only as accurate as the
topographic map on which they are drawn. Since the U.S. Geological Survey topographic
quadrangle maps have so small a scale, the SFHA boundaries cannot be precisely
mapped. This is important to remember when determining if a building is in or out of the
floodplain, and, therefore, the use of other relevant measurements may be required and is
recommended.

Correlating map features with ground features requires care, because maps do not
always represent exact conditions on the ground. Where there is an apparent discrepancy
between floodplain boundaries shown on a map and actual ground conditions, as the local
administrator, you can use elevation data to resolve the matter by locating the flood
elevation on the ground via an elevation survey. This elevation represents the actual
extent of flooding for that particular flood.
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Note: Banks, lending institutions and others who must read the FIRM to detemine if

flood insurance is required must go by the map. They cannot make on-site
. interpretations based on data other than the FIRM. However, they may recommend that
the property owner submit a request for a map revision or map amendment so the map
can be officially changed to reflect the more accurate data (see Unit 4, Section D).

FLOODWAY ANALYSIS

The final step in preparing most riverine flood studies is to produce the floodway
analysis, which identifies where encroachment by development will increase flood
elevations significantly and worsen flood conditions.

The floodway is the stream channel and that portion of the adjacent floodplain that
must remain open to permit passage of the base flood. Floodwaters generally are deepest
and swiftest in the floodway, and anything in this area is in the greatest danger during a
flood. FEMA has mapped designated floodways in more than 8,000 communities.

The remainder of the
floodplain is called the flood
fringe (Figure 3-6). where water
may be shallower and slower.
NFIP minimum standards
provide that other areas outside
the boundaries of the floodway
can be developed without further
analysis. Consequently, most
communities permit development
in the flood fringe if the
development is elevated or
Fringe | Floodway.| Fringe otherwise protected to the base

[ | |1 flood level (or any higher state or

| | local standards). Development in

Base Floodplain the floodway is allowed if it can
F | | be demonstrated that no rise in
Frige | [Fringe the base flood elevation will

| Floodway | occur. It is recommended,
however, that floodway

development be discouraged or
even prohibited because of the

Figure 3-6: Floodway cross section and map

hazardous nature of this area.
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A floodway analysis determines the boundaries of the floodway using these floodplain
. management concepts:

¢ Continued development in the floodplain will likely further obstruct flood flows,
which will back water up or divert it to other properties.

¢ Properties-on both sides of a river or stream should be treated equitably. The
degree of obstruction permitted now for one should be permitted in the future for

the other.

¢ Property owners should be allowed to develop their land, provided they do not
obstruct flood flows, cause damage or create a nuisance to others. (A community
may allow development in the flood fringe that cumulatively increases the BFE,
but NFIP regulations specify that such total increases cannot exceed one foot at
any point along the stream. Some states or communities have more restrictive
standards that must be met.)

A floodway analysis is done with a computer program that can make the necessary
calculations of the effects of further development. Beginning at both edges of the
floodplain, the computer model starts “filling” the floodplain. This “squeezes” the
floodwater toward the channel and causes the flood level to rise. At the point where this
process reaches a one foot rise, the floodway boundaries are drawn (Figure 3-7).

4>
Floodway

Base Flood Elevation
After Fringe Area Obstru

7 Area Assumed * Base Flood

L Obstructed by

- Elevation
Future Development &y . Before Finge
s v = Area Obstructed
Channel

Figure 3-7: Computer floodway analysis

The floodway boundaries at each cross section are transferred to the topographic or
contour map that shows the SFHA boundaries. The plotted points are connected to show
the floodway and flood fringe on the floodplain map.

Not every cross section will show an exact one-foot rise. Topographic conditions and
the need to “smooth out” the floodway line will result in some cross sections having
increases of less than one foot.

‘ Allowing flood heights to rise up to one foot is a compromise standard. Prohibiting
any rise in flood heights would prohibit most types of new development or |
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redevelopment. On the other hand, allowing development to cause significant increases in
flood heights can cause great problems for others.

States and communities may use a more restrictive standard for delineating a
floodway. Some may allow only a 0.5-foot or 0.1-foot rise in the base flood elevation in
the floodway analysis. This results in wider floodways and less area in the flood fringe.

A floodway analysis should be prepared with close coordination between the
modeling engineer and those who are responsible for community planning and floodplain
management.

The number of possible floodway configurations is almost limitless. Therefore, in
choosing a regulatory configuration, the interests of individual property owners and the
community as a whole must be weighed.
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10.

11.

Flood Studies and Maps

For purposes of a riverine flood study, J-L‘J wols M is the stjdyvof the
distribution and circulation of water in the environment, and £adm{ 1< is the
study of fluids in motion and how water will flow through the channel.

LEARNING CHECK #2
|

The rate at which runoff (an amount of water) flows downstream is called the flood
d 1sC ‘\ v o

What probable effect does increase in urbanization within a community or upstream
of it have on the stream discharges within that community? TN ws wadtl «L wi bl
LN CY e b e

What consequence on flood water level of a ﬂeam would usually occur when a
bridge is constructed over a stream? uJo - be considoad anbbalvugTien_
(N-\A We-y prCrease Flesd poaTaa leals, u{w\)

To locate the true elevations at a site, surveyors have established €lev ATr o~—
edenon e marks also known as Ben marks.
