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Agenda

Introduction and Housekeeping

Determining a BFE
* When there already is one
* From the FIRM
* From the FIS
* Other sources
* FEMA’s Map Service Center
* When there isn’t one
* Methods for A Zones
* How to get help from FEMA

Questions

STARRII

O

Strategic Alliance for
Risk Reduction

Determining a BFE

STARRII

O

Strategic Alliance for
Risk Reduction

WHEN THERE ALREADY IS ONE...

Presenter: michelle.gilbert@star-team.com



STARR II: Tools for Determining BFE

3/12/2020

Flood Insurance Rate Map

Depicts flood hazard zones based on the FIS
Whole-foot base flood elevations

Cross sections referenced in the FIS
Proximity to floodway boundary

Can be used to identify BFE in AO and V Zones

* For AE and VE Zones, use the FIRM to
estimate BFE

* For V/VE Zones, use FIRM and FIS

For floodplain management, add 0.4 ft safety
factor when using the FIRM alone.
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STARR Il ez
Flood Insurance Study (FIS) p N

Provides background information, including the engineering methods used for the study
Explains how the FIRM was prepared -
Provides flood data and tables
* Summary of Discharges
* Floodway data |
* Flood Profiles
* Transect Descriptions

Used for determining a BFE at a site for regulatory purposes

@ Federal Emergency Management Agency
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BASE FLOOD
FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
e ST T T ~pt WIDTH AREA VELOCITY ~TTT AT . WITHOUT WITH 1T A SR
CROSS SECTION]| DISTANCE' (FEET) (SQUARE (F PER REGULATORY FLOGDWAY | FLOODWAY INCREASE
FEET) SECOND)

Rogue River
A 550 441 11440 124 978.9 978.9 979.2 0.3
B 2610 550 12553 1.3 982.2 982.2 982.2 0.0
C 5620 476 12585 1.2 984.9 984.9 9853 0.4
I 7430 495 12671 11.1 986.8 986.8 987.2 0.4
E 9440 500 12538 11.2 089.7 989.7 989.7 0.0
F 10450 500 12171 116 990.3 90,3 9906 0.3
G 11460 693 17653 8.0 9922 9922 993.0 0.8
H 13450 T00 14230 99 993.8 9938 994.4 0.6
I 15580 T50 13414 10.5 996.7 996.7 997.1 0.4
I 16590 T50 14068 100 G980 9980 O998.6 0.6
K 17580 T00 14433 82 1000.1 100401 1000.8 0.7
L 18580 600 12817 92 1001.1 1001.1 1002.1 1.0
M 19020 487 14285 8.3 1002.7 1002.7 1003.5 0.8
N 19640 477 12929 9.0 1003.0 1003.0 1003.8 0.8
(8] 21830 473 11106 10.5 1004.4 1004.4 1005.3 0.9
P 23980 EEE) 9870 1.9 1006.5 1006.5 1007.2 0.7
Q 24980 500 11263 10.4 1007.9 1007.9 1008.7 0.8
R 27000 414 10308 1.3 1009.8 1009.8 1010.6 0.8
5 29200 470 10391 11.3 1012.6 1012.6 1013.3 0.7
T 30070 361 8742 13.2 1013.7 1013.7 1014.4 0.7
U 34060 663 14495 7.8 1019.1 1019.1 1020.0 0.9
v 36010 224 10424 10.8 1020.2 1020.2 1021.0 0.8

[ eermeresmempebiapids Dam
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Which one do | use?

The FIRM

nearest whole foot
The Flood Profile
Floodway Data Table

section

Transect Table (V/VE Zones)

STARR Iz

O

* For AE Zones, the least accurate source of elevation data, because BFEs are rounded to the

* When used with the FIRM, accurate to 0.1 foot for sites between cross sections

* Most accurate source for BFE (to 0.1 foot), but data is only good for sites on or next to a cross

* Describes transect locations and provides accurate elevations and regulatory BFE

)
Q,
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Locate the property on the FIRM STARR Il
in relation to Cross Sections NG
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Risk Reduction
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Follow the center line...

O

STARR Il sz

‘«?_TARR I=cmnxa

H 1000

ELEVATION IN FEET (NAVD 88)

|||||

STREAM DISTANGE IN FEET ABOVE SAVAGE RAPIDS DAM

Presenter: michelle.gilbert@star-team.com



STARR II: Tools for Determining BFE 3/12/2020

STARR Il sszizuer=

FEMA Map Service Center a
|https://msc.fema.gov |

Looking for a Flood Map? @

Enter an address, a place, or longitude/latitude coordinates:

Visit Search All Products to access the full range of floed risk products for your

, or longitude/latitude coordir

Enter an address, a place

Looking for more than just a current flood map?

community.

About Flood Map Service Center

The FEMA Flood Map Service Center (MSC) is the official public source for flood hazard infermation produced in support of
the National Flood Insurance Program (NFIP). Use the MSC to find your official flood map, access a range of other flood
hazard products, and take advantage of tools for better understanding flood risk.

STARR Izt
FEMA Map Service Center )

Search Results—Products for TILLAMOOK, CITY OF Show ALL Products »

The flood map for the selected area is number 4102020004E, effective on 04/16/2004 @

DYNAMIC MAP MAP IMAGE Changes to this FIRM @
& Revisions (0)
Q\ & Amendments (4)
J FRMPARE. “4 Revalidations (0)

e focation in the search field

Presenter: michelle.gilbert@star-team.com 9
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MAP IMAGE

DOWNLOAD
FIRM PANEL

Download FIRM Panel
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NFHL FIRMette

DYNAMIC MAP

| please | |
|| Wait. |
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FEMA Map Service Center 7z
Search Results—Products for TILLAMOOK, CITY OF

The flood map for the selected area is number 4102020004E, effective on 04/16/2004 &

DYNAMIC MAP MAP IMAGE Changes to this FIRM @
1 Revisions (0)
1 Amendments (4)
ot & Revalidations (0)

e

STARR IT:zsa=
FEMA Map Service Center 2

Search Results for TILLAMOOK, CITY OF

Click subscribe to receive emai are updated.

ications when pr

Please Note: Searching All Products by county displays all products for all communities within the county. You can refine
your search results by specifying your specific jurisdiction location using the drop-down menus above.
g y specifying your specifc | g > unty. You can refine

Effective Products (18) @
i = FIRM Panels (5) $oLaL

Please note: Searches often result in many map files listed under a given section. You can determine the Product
ID for the individual map panel needed by looking at the Map Index file. The index map files have "IND" within the
Product ID and appear at the start of the list. These index files show an overview of a jurisdiction and how it is
subdivided into map panels with the Product ID for each panel shown.

entries
Showing 1 to 5 of 5 entries Previous 1 Next

Product ID £ Effective Date & LOMC Size £  Download View
410202INDOA 04/16/2004 1MB [ &oL Aview ]
4102020007E 04/16/2004  LOMC 1MB oL RAvew

4102020002E 04/16/2004 </ LOMC TMB &oL Avew

4102020003E 04/16/2004 - LOMC 1MB oL AvEw

4102020004E 04/16/2004 <llomc 1MB oL avew 22
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STARR Iz
Classic FIRMette P
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STARR Iz
National Flood Hazard Layer (NFHL) A

National Flood Hazard Layer (NFHL)

The National Flood Hazard Layer (NFHL) is & database that contains current effective flood hazard mapping data. FEMA's Risk

MAP program provides the data so that you can better understand your level of flood risk and type of flooding. The best way
for you to access the data is through t'e NFHL Viewer. l

Presenter: michelle.gilbert@star-team.com 12
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& FEMA's National Flood Hazard Layer (NFHL) Viewer

ar Find address or place Layer List A X

Operational layers

LOMASs: 13-10-0863A

Letter of Map Amendment (LOMA)
point locations are approximate.
The location of the LOMA is

+ B Geolndex .

-~ [ NFHL .

Federal Emergency Management Agency
Washington, D.C. 20472

S e o LETTER OF MAP REVISION FLOODWAY
e DETERMINATION DOCUMENT (REMOVAL)
Secton 10 COMMUNITY AND MAP PANEL INFORMATION LEGAL PROPERTY DESCRIPTION
CITY OF CENTRAL POINT, Lot 25, Block 2, Flagstone Subdivision, as described in the Statutory
JACKSON COUNTY, OREGON ‘Warranty Deed, recorded as Document No. 2004-065827, in the

Office of the County Clerk, Jackson County, Oregon

COMMUNITY NO.: 410092
NUMBER: 41029C1956F

DATE: 5/3/2011

ZONe AL

LATITUDE & L
SOURCE OF LAT & LONG: ARCGIS 10 DATUM: NAD 83

DETERMINATION

Zone AO
(DEPTH 2 Feet)

3| -122.920 42372 Degrees » 9 Cosstal Transears

& FEMA's National Flood Hazard Layer (NFHL) Viewer . = €

Layer List A X

Operational layers = A
» Geolndex
<[4 NFHL con)
|
8 LOMRs
LOMAs
FIRM Panels e
Base Index e
Measurement LSS
3 i Topologica! Low Confidence Areas
B8 | &) 8 | Feet v e h
M e - Result ) [ : e 4 River Mile Markers
35985 Feet : - ——
~ - & Datwm Conversion Paints
ey | Cosstal Gages
il L Gages ses
Nodes
High Water Marks
Station Start Points e
+ B Cross-Seciions
v
, ¥ Cosstal Transects
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V/VE Zones

FIRM depicts the BFE rounded to the nearest whole foot

FIS may contain transect data with more precise BFE

If transect data is unavailable in the FIS, add 0.4 to the BFE as a safety factor.

FLOODING EFFECTS FROM
ATLANTIC OCEAN / PARKER RIVER E‘.\,

Presenter: michelle.gilbert@star-team.com
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TRANSECT

14

15

TABLE 10 - COUNTYWIDE TRANSECT DESCRIPTIONS

LOCATION

From Northem Boulevard
extending northeast into the
Merrimack River approximately
491 feet south of the City of
Newburyport corporate limit
lines.

From 98 feet south of Sixty
First Street extending east into
the Atlantic Ocean
approximately 320 feet north of
the City of Newburyport
corporate limit lines

From 1,626 feet south of the
Town of Newburyport corporate
limit lines exrending east to
2,691 feet east of the Town of
Newburyport corporate limit
lines.

From 2.613 feet south of the
Phum Island Tumpike extending
east to .62 miles east of the

ELEVATION (feet NAVD 88')

1-PERCENT-
ANNUAL-
CHANCE
STILLWATER

8.4

8.4

8.4

MAXIMUM I-

PERCENT ANNU.

CHANCE WAVE
CREST"

20

=
=

STARRII
7z

2\

Strategic Alliance for
Risk Reduction

Transect

Number

17

18

19

20

21

Flooding
Source

Pacific Ocean
(Puget Sound)

Pacific Ocean
(Puget Sound)

Pacific Ocean
(Puget Sound)

Pacific Ocean
(Puget Sound)

Pacific Ocean
(Puget Sound)

Table 9 - Transect Data (continued)

Stillwater Elevations

1% 0.2% 1% Annual
Annual Annual Total Water
Hazard Chance Chance Elevations  5Shoreline
Transect Locations Mapped (ft NAVD88) (ft NAVD88] (ft NAVD88) Zone
At the shoreline of Puget Overland 13.4 13.4 17 VE
Sound (Eld Inlet), 1200 feet Wave
northwest of the intersection  Propagation
of Sunset Beach Drive NW
and Biscay Street NW
At the shoreline of Puget Runup 133 134 19.38 VE
Sound (Eld Inlet), 800 feet
southwest of the intersection
of 58TH Ave NW and
Countryside Court NW
At the shoreline of Puget Runup 13.3 13.4 21.08 VE
Sound (Eld Inlet), 800 feet
west of the terminus of 64TH
Ave NW
At the shoreline of Puget Runup 133 13.3 19.08 VE
Sound (Eld Inlet), 270 feet
northwest of the terminus of
Hidden Cove Lane NW
At the shoreline of Puget Runup 13.3 133 18.96 VE

Sound (Budd Inlet), 600 feet
northeast of the intersection
of 74TH Ave NW and
Huckleberry Street NW

Shoreline Base
Flood Elevation
feet NAVD88’
17

19

21

19

19

ic Alliance for
luction

Presenter: michelle.gilbert@star-team.com
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Where do | find the FIS?

Search Results—Products for TILLAMOOK, CITY OF

The flood map for the selected area Is number 4102020004E, =ffective on 04/16/2004 @

DYNAMIC MAP MAP IMAGE Changes to this FIRM e

4 Revisions (0)
& Amendments (4)
4 Revalidations (0)

STARR Il sszizuer=

G

Show ALL Products »

FEMA Flood Map Service Center : Search All Products

e one of the three search options below and optionally &

Jurisdiction Jurisdiction Name Product ID @

State Jurisdiction Name er FEMA ID Product ID

= (Optional)

m Clear All Fields

Search Results for TILLAMOOK, CITY OF

Please Nate: Searching All Products by county displays all products far all comm

STARR Il sszizuer=

O

Presenter: michelle.gilbert@star-team.com
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Strategic Alliance for
Risk Reduction

STARRI
=

2\
OOK, CITY OF

Search Results for TILLAM
Click subscribe to receive email notifications when products are updated.

Please Note: Searching All Products &

nty displays all products for all communities within the county. You can refine

above

your search results by specifying your

Ic jurisdiction location using the drop-down menus

% Effective Products (16) @

»FIRM Panels (5) BOLALL
i~ FISReports (1) b /
Product ID Effective Date Size Download
410202V000A 08/20/2002 AMB | [goL

L ] )
NFHL Data-State (1)
NFHL Data-County (1)

1 Historic Products (2) @

Strategic Alliance for
Risk Reduction

STARRII
Z
22\

Map Exercise

PRACTICE FINDING THE BFE FOR THREE DIFFERENT PROPERTY
LOCATIONS

Presenter: michelle.gilbert@star-team.com
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STARR IT:zsa=
Instructions e

Find the BFE to the nearest tenth of a foot for Properties A, B, and C
Use the FIRM and the FIS provided

STARR IT:zsa=

Property A N

Presenter: michelle.gilbert@star-team.com 18



STARR II: Tools for Determining BFE

3/12/2020

Property A

STARRI

—
o o E 1]
.,
70 ®
|
1 ZONE X
T
) [
- VE AVENUE Z
| .
BT -] s ‘
37

Strategic Alliance for
Risk Reduction

S TA R R II Strategic Alliance for
Risk Reduction
1-PERCENT-ANNUAL-CHANCE-FLOCD
FLOODING SOURGE FLOODWAY WATER SURFACE ELEVATION (FEET NAVD)
SECTION | MEAN I
WIDTH AREA VELOCITY WITHOUT WITH INCREASE
GROGE BECTION DISTANCE | reer) | (sousre | (FeeTper | REGULATORY | o oooviay | FLooDway | (FEET)
FEET) SECOND)
Buffaly CreekTributary A
(Cont'd}
o 12.370" 181 137 29 7201 7201 7202 01
P 12420° 200 540 ks 7202 7202 720.2 00
Q 12,760 00 332 12 T20.8 T20.8 T20.8 on
R 12.850° 7 450 [3:] 7313 7313 7214 3]
- 1armt 209 239 13 7327 7327 7228 o1
T 13,900 200 307 10 7228 7228 7228 00
u 14,400 4“4 B2 38 7245 7245 7246 01
v 14,500" a0 53 60 7266 7258 T26.6 oo
w 14,700 20 k] 37 726.7 TI6T 7267 00
X 151100 38 62 36 729.8 7288 7299 01
L4 15210" 90 283 1.0 FET Y FET IS A oo
Z 18,080" 270 195 14 TIa7 T3aT 7387 oo
A 18,552" 103 168 28 T40.5 740.5 740.5 o0
AB 19,108 750 1,035 0.4 T40.7 T40.7 740.7 00
AC 19.350" 508 1,181 0z 740.7 740.7 7407 0o
AD 20554 266 634 04 7411 7411 7411 oo
AE 20.854" 0 120 20 7419 7419 7420 0.1
AF 20,931 106 180 16 7422 7422 7422 00
AG 21.544" 165 1,044 01 7438 7438 7439 0.1
AH 21.548" 135 45 02 J438 7430 [VR]
Al 22 548 41 201 1.4 |® L 00
* Feol above mouth : : : : :
FEDERAL EMERGENCY MANAGEMENT AGENCY
; FLOODWAY DATA
'I'.I_:l COOK COUNTY, IL
m AND INCORPORATED AREAS BUFFALO CREEK TRIBUTARY A
w

Presenter: michelle.gilbert@star-team.com

19



STARR II: Tools for Determining BFE 3/12/2020

STARR ITzzsssaue=
Determining BFE e

Use a property's most upstream boundary when determining the BFE.

If a property boundary is on or touching the nearest Cross Section line, use the FIS Floodway Data Table to
determine the most accurate BFE to the nearest tenth of a foot.

STARR ITzzsssaue=
Property B W

Presenter: michelle.gilbert@star-team.com 20
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STARR Iz

Property B e

“~Buffalo Creek
Tributary A

STARR Iz

O

Property B

Presenter: michelle.gilbert@star-team.com 21
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FhopRRE MR TG [T T
WATICN |

FLOOD PROFILES

BUFFALC CREEK TRIBUTARY A

ELEVATION M Ferr v by
2 "

T
T AL EAALE P
AL A P

W AL CHAMCE FLOOD

‘cEes monoy
LacAToN

COOK COUNTY, IL
A INCORPORATED AFEAS

STREAN DISTAMCE IN FEET ABGVE MOUT AT BURRALO CREEK

FEDERAL EMERGENCY MANAGE MENT AGENCY

§

) II Strategic Alliance for
\ Risk Reduction
e

STARRIT

- 1
o TR I I O A A O O I |
E 745 — - _""7
& EE a 4
o 8 CULVE
i£788 WiE
b L
rdm { B W¥ A
Tmn e mva
TTH
735
Tan
18,000 18,000 26,000 1,000 22,000 23,00
STREAM DISTAMCE IN FEF

Strategic Alliance for
Risk Reduction
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Property C

Strategic Alliance for
Risk Reduction

STARRI

7

[T ——————

Table 15

Flending Sowrce

mif Location
Lake Michigan'

City of Chicagn
Willow Higgins Flood Control Rescrveir

City of Dies Plaines
Lake Mary At
Dreade Hamch Pomd
Day Colonry Fond

City of Mickory Hills
Hickary Hills Rescrvoir
Area Baunded by 94 Sireet 13 the ok
Y Sreet 10 1 fth, and Keam Avemas
s Belly Diep Skugh

o e sl

Cook Cosnty
Umincorparated Areas
Detention Basin, losied shong as
Unsamed mbutary 1o Lang Ren, just
Wipstream af Will-Cook Road
Temhy Aveine Reservoir
(Eant Rescrvoir)
MWRE Reservosr
(West Toulry Avenue FCR)

Villuge of Bemscnville

Ponding Area N |
Village of Barr Ridee
Pond |

TG R 3 nT
Stillwater elevati

Strategic Alliance for
Risk Reduction

STARRI

Summary of Srillwater Elevations

[T —

dnomwa!L hairee

6512

7083

lide £ wave g

7

-Feromr- &2-Faroem-
Al frvmnal-C e
- 47 L
. sils .

. A .

- 6114 L
- @t oS

. a2 -
" e "

. 56 0

- P .

. a510 -
654 @50 "
TS 7057
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STARR ITzzsssaue=

O

BFE’s in A Zones?

IS THAT POSSIBLE?

STARR IT:zsa=
Best Available Data Sources S

* FEMA Map Information Exchange (FMIX)

* State Risk MAP Coordinator

* Preliminary flood insurance study data

* Site specific data generated by developer

* State or local department of transportation

* Natural Resources Conservation Service

* U.S. Army Corps of Engineers, USGS, Forest Service, etc.
* Historical flood of record

Presenter: michelle.gilbert@star-team.com 24



STARR II: Tools for Determining BFE 3/12/2020

STARR ITzzsssaue=
What are your options? ¥

For the elevation certificate or to obtain flood insurance
¢ Detailed methods

For floodplain management and regulatory purposes
* Simplified methods

* Require elevation above Highest Adjacent Grade by a specified number of feet based on local
knowledge of flooding conditions

STARR ITzzsssaue=
Detailed Method s

Topography
* Field surveys with cross sections

Hydrology
* Watershed drainage areas, regression equations, formulas, and hydrographs

Hydraulics
* Depths, step-backwater analysis, hydraulic structures
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Quick-2 g

Assists in the computation of flood water surface elevations in open channels
* Normal depth
* Critical depth
* Step-backwater computations

Appropriate for BFE on a single lot, single cross section

Still available at https://www.fema.gov/quick-2-version-20, but designed to run only on Operating Systems
(OSs) through Windows 98. FEMA does not plan to upgrade for OsS XP and beyond.

STARR IT:zsa=
HEC-RAS o

Free USACE software
Accepted by FEMA

1-D and 2-D Hydraulic modeling
* Cross sections
* Flow data
* Topographic/Survey data

(Requires engineering background to interpret results)
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Simplified Methods S

Recorded flood of record
Contour Interpolation

Data Extrapolation

STARR IT:zsa=
Contour Interpolation W

When can you use it?
* Floodplain boundary should generally conform with contour lines

» Water surface elevation (at floodplain boundary) must be within one half of the contour
interval on both the right and left overbank lines

If within these accuracy limits

* BFE = lowest contour elevation + half the contour interval
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Contour |nterp0|ati0 Contour Interval =5 feet W

. s = =,

: T

Right bank = 323 feet “W o

< ." i~
Left bank = 325 feet

\

Lowest contour elevation
+ Half the contour interval
Interpolated BFE

STARR ITzzsssaue=
Data Extrapolation SO

For sites that are within 500 feet upstream of a study reach that already has a 1% chance annual flood
profile developed

Floodplain and channel bottom slope are relatively similar to the downstream reach

Must be free from backwater effects from downstream hydraulic structures (e.g. bridges, dams, and
culverts)
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Risk Reduction
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How to get FEMA to help... PN

FEMA will determine a BFE when processing MT-1 applications, but the BFE may not be published.

Submit MT-1 case number to the FEMA library as part of an External Data Request for calculations used.
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Questions?

O

Ask the Help Desk

RegionXHelpDesk@starr-team.com

O
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Contact Information W

Michelle Gilbert, CFM
michelle.gilbert@starr-team.com

(425) 245-0834

Becca Fricke-Croft, CFM
becca.croft@starr-team.com

(425) 329-3699

STARR IT:zsa=

O

Thank you!
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