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Perilous waterfront



during a storm can become truly
dangerous



to the fearful point of endangerment



and unfortunate (inevitable) loss.



RESEARCH is the
most important
. aspect of every
A project.

MW Flood Insurance Studies (FIS)

Product Catalog

M Flood Insurance Rate Maps (FIRM=)/ Flood Hazard Boundary Maps (FHEMs)

m Effective FIRMs/FHBEM=

m Effective Flood Insurance Studies (FIS)

MW Fuiure Flood Ingurance Studies (FIS)

R Research is
m Hational Flood Hazard Layer (HFHL) Database gett i n g e a S i e r.

MW Flood Map Status Information System (FMSIS)
W Letters of Map Change (LOMC)
m Hational Flood Insurance Manual (HFIP}

FEMA Map

®m Preliminary Mapping Products

Service Center



FIRMettes are quick and simple...
and there is a tutorial...

Map Service Center

Product Catalog | Map Search | Quick Order | Digital Post Cffice | Help

Home = FIRMette Tutorial

FIRMette Tutorial

A FIRMette is a full-scale section of a FEMA Flood Insurance Rate Map (FIRM) that you create yourself online by selecting the desired area
from an image of a Flood Insurance Rate Map.  The FIRMette also includes the map title black, north arrow, and scale bar.  There is no
charge for making & FIRMette. And because a FIRMette is a full-scale section of an official FEMA Flood Insurance Rate Map, it can be used

in all aspects of the MFIP, including floodplain management, flood insurance, and enfarcement of mandatary flood insurance purchase
requirements.

Instructions for making a FIRMette:

= Step 1: Find your flood map

= Step 2: Make the FIRMette

FEMA.gov | Accessibility | Privacy Policy | FAQ | Site Help | Site Index | Contact Ls

FEMA Map Service Center, P.O. Box 3617 Qaktan, Virginia 22124-9617 Phone: (877 336-2627
Adaohe Acrobat Reader required to view certain documents. Click here to download.
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GIS Q3



MassGIS Data - FEMA Q3 Flood Zones from Paper FIRMs

Ty 1997

Download this layer CT) (66 ME)
(Shapefiles with ArcGIS 10.0 layer files and FEMA-produced metadata)

IMPORTANT NOTE: IT IS NOT APPROPRIATE TO USE THIS DATALAYER FOR LARGE-SCALE (DETAILED, E.G.
PARCEL LEVEL) MAPPING AND ANALYSIS. PLEASE READ ALL DOCUMENTATION PROVIDED BY FEMA TO
ENSURE YOU UNDERSTAND THE PROPER USE OF THESE DATA.

Many parts of the state are now updated using DFIRM data. See the FEMA Hational Flood Hazard Layer page
for details.

Overview

These data represent a subset of the data available on the paper Flood
Insurance Rate Maps (FIRM) as provided by the Federal Emergency
tWlanagement Agency (FEMA). The 03 flood data were developed to
support floodplain managerment and planning activities but do not replace
the official paper FIRMs. These data are not suitable far engineeting
applications or site wark nar can the data be used to determine absalute
delineation of flood boundaries. Instead the data should be used to
nortray zones of uncertainty and possible nsks associated with flooding,
All counties except Franklin are available for Massachusetts.

In ArcS0E the layer is named Q3FLOOD_POLY.

A subset of this layer, created by MassGIS in October 2013 and named
Q3FLOOD_POLY_NO_NFHL, includes data only for areas forwhichthe  jick to see the full size image.

I e e ey Y ) ) L U L [P

MassGIS Datalayers

Online Mapping

What's New

Ahout MassGIS

Municipal GIS

1S Besources

Standards

Contact MassGIS
(B171619-5611
paul. nuttingE state. ma.us

Massz15 Property Tax Information







THE OLD MAPS AND GIS Q3

e The old maps were very good for when they were
created. They are poor compared to today’s standards.

e The GIS Q3 layer was digitized from the maps. The
digitization does not always match the paper maps and
the paper maps do not always match the ground
conditions.

* |In many locations, the ground has changed since the
old maps were created.

Subsidence — Uplift — Erosion — Accretion — Avulsion






GIS 2014



THE NEW MAPS

The new maps are much better than the old
maps.

The new datalayer matches the new maps. These
maps do not always match the ground conditions.

The ground has not had a real chance to change
except for fluctuant locations.

The data is much better for parcel level
evaluation.






Dissecting the new maps.

The vertical data comes from aerial lidar
information. (“Lasers”)

The lidar data was then gridded into GeoTiffs.
The grid cell size is a meter or greater.
The vertical accuracy varies (0.2” — 0.5 — N/A).

The underlying aerial orthophotographs are from
the MassGIS archives. (In Massachusetts)



The Lidar
geotiffs
are
available

from
Mass@GlS.



Massi15 LIDAR Terrain Data Project Area Summary

Froject Name Arguisition Dates M. of Awerage Foint Wertical Aocuracy Rezsber DEM Pomnts Delivered Contours Intensity Projection Information
Returns Zpacing Resolution Delivered
2002 April, 2002 2 123073 m 0.14983 m RMEE im * First return ¥¥2 WA First reburn ondy MA SPC NADSINAVDER
Bosion Ares * Last rebum ¥Y2 [mster) Keters
2004 May-July, 2004 MA 1o 0423 ! RAMSE iof Wanably-spsced Bane Earth 072 ift HA& A SFC NADE3NAVDER
Ham pden County Faet
2004 Scutheast April 30, 2002 3 o] MA am * L4S [Maon-std classification | WA AN returns in LAS file M SPC NADEINAVDEE
Pilct *TIN Metars
ZD05 Elackshone MA A Ma A Eft TIM ift H& A SFC NADESNAVDER
Rirser Feet
200 Mov. 10-2&, 2006 A I4m "B 41t * First X2 ift It raster A SFC NADESNAVDER
Bristol County * Last XYZ Feet
* Muss pes. 02
*TIN
200 Mov. 10-25, 3006 MA Lim *B 41t * First X2 ift I rastar A SFC NADE3NAVDER
Phymowth County * Last NYZ Feet
Souwthi * Mass pts. X¥2
*TIN
200 Shisvershiaan Dc. 16, 2005 MA 3m B im LAS 1.1 jground poants only] WA HA MA SPC NADS3 NAVDER
River Meters
2009 Miow. S-10, 2009 4 10m o0 =M fLas1a WA A returns in LAS file WA SFC NADE3/NAVDEE
City of Beston RMSEz for 16 pks * 2D non-ground point Feet
shapefile with Z value
201 Dz, 2-12, 2010 4 <«10m F¥aA=DATEm 1 mi Ground-oassified LAS 12 WA A returns in LAS file UTA Zome 150 NADE 3/ MNAVIEE
Conoord Rifver Metars
201D Dwc. 2-11, 2010 4 QEm FYA=0.125m im Ground-oassified LAS 12 Ha AN returns in LAS file UTR Zore 150 NADE I/ NAVIDER
Chisires River Ketars
2040 Dc. 17, 2040 4 iim FYA = 0037 m im Ground-dassifisd LAS 12 WA AN returns in LAS file UTA Zome 150 MADS I/ MNAVIDEE
Quincy Keters
2040 Nsrragansett | Dec. B-10, 2010 4 Qasm FY¥A =0.185m im Ground-cisssified LAS 12 WA AN returns in LAS file UTRA Zome 158 MADE I/ NAVIDER
River Meters
2010 Blsckstone Dz, 15-17, 2010 4 Qs m FW¥a = 0157 m 1 mi Ground-oassified LAS 12 WA A returns in LAS file UTRA Zome 150 NADE 3/ MNAVIEE
River Metars
201D MA 4 if FYa=047% im * Bare Earth XYZ Ift 3D AN returns in LAS file KA SFC Island Zore HADES MWAVDES
Dukes Cownty *TIN Feet
2040 Mantuckst HA 4 M FYa=047% im * Bare Earth XYZ IftzD AN returns in LAS file M4 SPC Islend Zors NADES WAVDES
*TIN Faet
2011 May -7, 2011 4 a9z m FYA =017 m im Ground-dassifisd LAS 12 WA AN returns in LAS file UTA Zome 158 MADE I/ NAVIDEE
Nashua River Mieters
2011 LiDAR for ‘Wintar-Spring 2011 4 cim FYA=030m im Ground-cassified LAS 1.2 WA AN returns in LAS file UTRA Zome 158 MADEI/MNAVDER
the Mortheast 'C o Meters
Notes
A Scan lines show paired points approximately 005 m apart, and 2.3 m along scan, and 2.63 m betwessn lines, 3.23 m betaresn centers of paired lines.
- The ban=-earth points haye a Fundamental Vertical Acosmacy of 1.2 Tt (35.3 om| or better at the 93% confidence level in open terrin
“C LiDAR data acquired along the Massadhusstts ooast was fiown at Daily Prediched Losw Tide plus or minus SO minuabes
o Bamstanle County was fiown and processed to meet 8 bare esrth Fundamentsl Vertical Accuracy (FYA] of 12.13 om st 8 93% confidence level, derived according to MESDA, i.e., based on vRMSE of 9.23 cm in the "open

terrain® land cower cabemory.

Anbrevistions:

RAMSE Root Mean Square Ernor

Fua Fundamental Yerticsl Accurscy

MA SPC Afossochusebts Siote Plane Cooroinctas Juip 280, 2012




Project Areas
2002 Boston Area

| | 2004 ENSR FEMA Hampden
[5+7] 2004 southeast Pilt
|| 2005 cDM Blackstone

2006 Bristol
2006 Plymouth South

[E] 2006 Shawsheen

] 2009 City of Boston
] 2010 FEMA Blackstone
iy 2010 FEMA Charles

I"_'l_',_-| City and Town Boundaries

| 2010 FEMA Concord
7] 2010 FEMA Narragansett
SN 2010 FEMA Quincy

[ | 2010 FEMA Dukes

|| 2010 FEMA Nantucket

|| 2011 FEMA Nashua

|| 2011 LiDAR for the Northeast

[7777] 2012 FEMA Merrimack

|| 2012 FEMA Hudson-Hoosic and Deerfield

e

LiDAR
Index

| L L
“ o 5 1 20 Miles

Masa(z15
June 24, 2013

FHH

L

— Map prejection:
NAD 1983 UTM Zone 19V




Converting lidar geotiffs to Contours

GeoTiffs are not typically used with engineering
plans.

Some CAD products work well with GeoTiffs.
Some ARC products will export some contours.

QGIS (Quantum GIS) is a free means to convert
GeoTiffs to contour shape files.



L2 QGIS 2.0.1-Dufour

Project

M &

Import a geotiff into QGIS

ks

Edit Wiew Layer Settings Flugins Vector | Raster | Database (CadTools Processing  Help

Layers
19 04184618

Brawzer
2 Rad T @

[ Home
Favourites
)
, Dt
) Eif
B msagL

E-E-E-E-E

Shortest path

Skark

Skop

Criterion Length
Length
Tirne

Calculate Expart

o Help

| Raster calotor .. RN

\ i T
<) R ¥ W 2
Georeferencer ¢ Calculator
B Heatmap " Im—ic G
= Interpolation L = —

VIP Terrain analysis b e = ° St | Py G/ af® 2 | e® Az, | ° 2y
o ! 8 % Yo % Pal Pals

Zonal statistics 4

Projections
Canversion
Extraction
Analysis
Miscellaneous

GdalTools settings

:

Clear




Raster Calculator will create a new
geotiff with the vertical unit in feet.

SN

#. Raster calculator

B [ S

Raster bands Result laver

! Qukput layer

Current layer extent

"19_04154616@1"

Raster Caleshe @ ERpression
("9 0N Eda1a@1" ==07 * "19_04184a13@1" * 3937 [ 1200
Expression valid

qes/lidar/19_04184615/19_04154615 fest bf E]

¥ min 415500, 00000
¥ min 4515500,00000
Colurmns 1500
Qukput Format GeaTIFF
% Add result bo project
Operakors
+ g sqrt 5in &
! cos asin tan
< = = = ==

KMax

W max

Rows

420000,00000

4620000,00000

1500

acos

aktan

AND

oK

OR,

Cancel

AF A M Ak

Output to a new GeoTiff, the
simplest means is to add the
suffix ‘feet’ to the same
filename.

The logical statement
translates to:

If the cell value is greater
than or equal to zero, then
return that cell converted to
feet.



Use project properties under the project
menu to convert the horizontal datum.

/% Project Properties w

T TR

Rl X

A} General

w2

__I b Identify layers

\\-"f Default styles

=g

L F{ OWS server

(>}

o2

RS

Macros

Coordinate Reference System {CRS)

% Enable 'on the fly' CRS transformation

Filter

Recently used coordinate reference systems

Coordinate Reference Syskem

Authority I0

* Generated CRS (+proj=lcc Hat_1=41.7 1666666666667 +lat_2=42.6...
MADE3 | Massachusetts Island (FEUS)
wiorld_Eckert_Tw

ainland (FELIS)

USER.: 100001

EPS@iE2a0
EPSZiS4012

< [ Tlea)
Coordinate reference syskems of the world Hide deprecated CRSs
|C00rdinate Reference System Autharity 1D [L]

MADES | Massachusetts Mainland (FEUS) EPSE:2249
MADE3 f Michigan Central EPS@:26959
MADE3 f Michigan Central {ft) EPSE:2252
MADES | Michigan Morth EPSGI265988
WADES § Michigan Marth (Ft) EPSE:2251
MADES f Michigan South EPSiG: 26990
MADS3 § Michigan South (ft) EPS3:2253
MADS3 f Minnesota Central EPS@:i26992
MADS3 ) Minnesota Central (FHJS) EPSE: 26850
RLACER Bl v benl FERLICY £, Er 1

I

(]

Selected CRS: | MADS3 | Massachusetts Mainland (FEUIS)

+proj=lcc +lab_1=42 68333333333333 +Hlat_2=41 7 1666666666667 +Hat_0=41 +lon_0=-71.5

+x_0=200000.0001016002 +y_0=750000 +ellps=GR580 +towgsg4=0,0,0,0,0,0,0 +units=us-ft +no_defs

You must enable ‘On the
Fly Conversion’

The list is long.

This is not necessary as
other settings are needed
to export a shape file in
the coordinate system you
want.



Now that everything is set in your desired coordinate
system, you can extract some contours.

= = W W
ar | Raster | Database CadTools Processing  Help
S R ,

||! {2 Raster calculator ... ’ 9_1 i 4;_ ( # iX T iR
f Georeferencer > &’D it b ol bt
Heatmap

Inkerpalation

%Jn‘i /H }coe oo Ocef}”u ’/D

Zonal skatistics

Projections

r
L3
*
f Terrain analysis P e%® P
L3
L3
13

......... Conversion

% Clipper
Miscellaneous

GdalTools settings
JES

ar

o)

Input File (raster) 19_04154618 feet | ™

Select...

& 515/13 04164618.shp _elact...
rFy
oo -

ELEY

Qutput File Far contaur lings (vector)
Interval between contour lines
tribute name

f not provided, no elevation attribute is attached.

ad into canvas when finished

gdal_contour -3 ELEY -i 1.0 "C: /Users i administratorDeskiop FLOOD PRESEMTATICN D
2014/Tmages/lidar/19_04154615/19_04154615 Fest.biF"

" fUser s/ administr ator iDesktoplFLOOD PRESENTATION D
2014/Images/lidar/19_041584618/19_04184618,5hp"

Select an output, a contour interval, an
attribute and pull it into the current
drawing.

Hit OK and...






Now you are left to bring the shape file
into CAD...
but why did we go through this
exercise?

(Spoiler alert)
This happens to be in an area where

the new FIRMs do not match the
ground conditions.



The areas in Orange are mapped AE but based on the lidar have elevations
that exceed the BFE. The areas in red have elevation below the BFE.

AE

AE*

Shaded X VE



 Good news: LOMAs will still be
nhecessary!

e Better news: It takes a minimal
investment of time to identify
properties and structures that will
likely qualify for removal from the
flood hazard zone.



This plan depicts the differences between the older flood maps and the new flood maps.



Benchmarks...

e The FIRMs have a limited number of
benchmarks.

e The benchmarks come directly from the NGS
database.

e The NGS may not have run levels or
established benchmarks near a project. (The
outer Cape, Orleans to Provincetown)






MassDOT to the rescue?

Google: MassDOT Survey and follow the links to the control points



This has worked better on IE (Internet Explorer) than in Chrome.



e Benchmarks are not convenient.

e Level runs for the miles and miles will ruin a
project budget.

e Can we use GPS?



GPS was used to establish an elevation
at the site on the Island.



Vertical Results with GPS



NGS Procedures

NGS-58
Dual frequency GPS receivers.

Reference to at least 3 existing A- or B- order 3-d
control stations.

For control and primary base stations, collect 5
hour simultaneous sessions on three different
days in the project.

For other stations, each baseline (adjacent
station pair) must be occupied for a minimum of
a 30 minute simultaneous session.

Spacing cannot exceed 10 km, average spacing
less than 7 km.

Primary base stations

15 hours minimum for your first benchmark...
30 minutes minimum for each mark thereafter.

NGS-59
Follow NGS-58 specifications.
Use the latest geoid model (12A).
Use the most recent datum (NAVD 88).

Occupy stations with valid NAVD 88 orthometric
heights with an even distribution throughout
the project.

Keep distances between valid NAVD 88
benchmarks to less than 20 km.

In mountainous areas, occupy additional
benchmarks at varying elevations.

Perform 3-d minimally constrained least squares
adjustment (hold one Lat/Long and one Ortho
Height).

Find and remove the outliers, reprocess and find
and remove all outliers.

Compute between the differences between the
results and published elevations.

Determine which benchmark elevations are
suitable to use.

Constrain all valid observations and elevations
and create the final solution.

Check the results for obvious distortions.



Really?
That much work for a benchmark?

Shorter baselines.
Tie into level loops

Add observations into network solutions over
many days.

OPUS Projects. (OPUS)

Networks solutions. Free, subscription or
other data added can only better a solution.



What could go wrong?



Avoid RTK GPS unless you have other suitable
measurements.

Avoid Trigonometric Leveling unless you have
other suitable measurements.

RTK locations of adequate points in a traverse
oop could provide suitable results.

RTK can be helpful to verify level runs,
trigonometric levels and traverses.

Test your methods and determine your level
of comfort.

Test the information you rely upon. Question
everything.



VertCon / CorpsCon

e CorpsCon uses the Vertcon Model for the
conversion between NGVD 29 and NAVD 88.

e The VertCon documentation claims that it is not
suitable for 1%t, 2"d or 34 Order Heights. (3™
Order = 0.05’ per root mile (square root))

e Verification of the VertCon model can and should
be completed before considering relying upon it.



Harwich, MA



Using the Google _sstuc
Earth e O

coordinates, S et
CorpsConwill

quickly provide =

the calculated
difference = et

Coarnbd rad Fascior

between NGVD e

and NAVD =

Corpbired Fascdor



MassDOT benchmark lists provide
NGVD data and NAVD data



The NAVD benchmarks (in
meters) and the NGVD
benchmarks (in feet) are
compared in feet.

The three records in red

have been disregarded.

The others match within
reason.

The VertCon results have
been averaged, the range
is minimal.

There is a 0.24’ difference
between the two
conversions.

Which would you hold?



This is represents the same
benchmark in Harwich at different
times.

The first benchmark was established
at 5.00° NGVD.

The second benchmark is the
elevation of the first with the
VertCon conversion applied to result
in 4.12’ NAVD.

The third benchmark is the actual
location of the monument factoring
in subsidence, 3.88’ NAVD.

The relation between NGVD and
NAVD is the same, the subsidence
caused change to the elevation of
the monument.



MassDOT Survey has worked on the conversion from NGVD and NAVD.

The most likely
cause for the
difference or error
in the VertCon
model is
subsidence.

The following shows
the variation
between the
conversion and the
comparison ranging
from 0.03" to 0.38'.

MHD used their
level loops to
calculate the error
when using
VertCon.



Local Subsidence
The NGVD benchmarks were set in the 40’s and 50’s.

The NAVD benchmarks were sets in the 90’s and
00Q’s.

There was about 50 years of subsidence between
the two sets.

0.03" => 0.06’ of subsidence in a century.

0.38 => 0.76’ of subsidence in a century.



\

Velocity

There was a CORS in Chatham until 2002.
The velocity was computed in 2011.

There are some young CORS stations that have
computed velocity data.

The information can be found under the Coordinates
Section of the CORS Station Page.



CORS Coordinate Page




Velocity

The MassDOT map shows a maximum
observed subsidence of about -0.76
feet per century. This converts to
-0.0023 m/yr.

The station data lists an upward
velocity of -0.0020 m/yr. This converts
to 0.66 feet per century.

Time becomes important. The
MassDOT data ranged from the 40’s to
the 00’s. The CORS Station went online
in 1995 and was decommissioned in
2002.

The exact rate of subsidence or uplift at
a given location cannot be accurately
mapped by the CORS network; the
guidelines space the stations too far
apart.



3 CORS on Cape Cod

CHT1 was decommissioned in
2002. The velocity is historic.

MATU and MAFL were added
to the CORS network in 2013.

The two MassDOT CORS
stations are on relatively
stable ground. The velocities
computed for these will not

MAFA adequately define the more

rapid velocities.

The NGS has guidelines to
space CORS stations... Cape
Cod is now full.



Homemade CORS

This is an old “Whopper IlI’ geodetic
antenna. Incidentally it is the same
antenna that was used for CHT1.

Old GPS units are readily available
or collecting dust in closets and
storerooms.

Try to meet the CORS guidelines
outlined on the NGS website.

Note: To become an official CORS, there
must be a 70 km station separation to
other CORS or be for the resolution of an
issue in the area.



Unofficial CORS...

This GPS antenna does not
meet many of the
specifications for a CORS.
Perhaps one day the station
will be updated to be more
stable. UHF RTK or Cell
Phone RTK can be added.
This is a GPS receiver and
an obvious upgrade would
be to a GNSS receiver.

This allows for the recordation of long data sets. The sets can be uploaded to OPUS,
OPUS Projects or used for in-house computations.

Meeting the guidelines specified in NGS-58 and NGS-59 became substantially easier
with this station.



Processing GPS Data

NGS e SELF

OPUS, OPUS Projects  Various software packages

Good results e TopCon Tools for raw GPS
processing

GPS only (Sorry GNSS) e Carlson SurvNet for least

Long data sets squares adjustment

E-mails... * You choose your own
poison.

e Options for more data
e Total station
e Leveling
e Other GPS

Better output options



Other data sources



You can obtain CORS
files and Coordinates
from the NGS.

UFCORS is an option
for the acquisition of
portions of the 24-
hour files in the
archives.



Fill out the form and
within minutes a
download will start
providing the
desired file.

The data can be
incorporated into a
solution.

Using two static
bases to determine
a static rover
location is better
than using one.
Add a third for good
measure...



Private CORS
stations (for
fee and for
free) can be
found.

MTS charges
fees for their
RTK Network
and provides
their static
data free of
charge.



The additional CORS data can be helpful when geometry is a concern. At the moment, the
MassDOT CORS Station on Nantucket is not in operation. The use of the two CORS on Cape
Cod combined with the MTS CORS on Nantucket will provide a better geometry and therefore
(hopefully / typically / usually / sometimes) a better solution.



U.S. DEPARTMENT OF HOMELAND SECURITY
FEDERAL EMERGENCY MANAGEMENT AGENCY
National Flood Insurance Program

ELEVATION CERTIFICATE

Important: Read the instructions on pages 1-9.

OMB No. 1660-0008
Expiration Date: July 31, 2015

SECTION A - PROPERTY INFORMATION FOR INSURANCE COMPANY USE

A1, Building Owner's Name Policy Number:

A2 Building Street Address {including Apt., Unit, Suite, and/for Bldg. No.) or P.O. Route and Box No. Company NAIC Number:
City State ZIP Code

A3 Property Description (Lot and Block Numbers, Tax Parcel Mumber, Legal Description, ete.)

A4 Building Use (e.g., Residential, Mon-Residential, Addition, Accessory, etc.)

A5, Latitude/Longitude: Lat. Leng. Horizontal Datum: [] MAD 1927 [] MAD 1983

AB. Alftach at least 2 photographs of the building if the Certificate is being used to obtain flood insurance.

AT, Building Diagram MNumber

A8, For a building with a cr P or s) A9, For a building with an attached garage:
a) Sqguare footage of crawlspace or enclosure(s) sqft a) Square footage of attached garage sqft
b) Mumber of permanent floed openings in the crawlspace b) Mumber of permanent flood openings in the attached garage

or enclosure(s) within 1.0 foot above adjacent grade within 1.0 foct above adjacent grade
c) Total net area of flood openings in A8.b sqin c) Total net area of flood openings in AS b sqin
d) Engineered flood openings? O ves [ Mo dj Engineered flood cpenings? O ves [O MNe
SECTION B - FLOOD INSURANCE RATE MAP (FIRM) INFORMATION
B1. NFIP Community Name & Community Number B2. County Mame B3. State

B4. Map/Panel Number

B8. Flood
Zone(s)

BS. Suffix B6. FIRM Index Date B7. FIRM Panel

Effective/Revised Date

B9. Base Flood Elevation(s) (Zone
AD, use base flood depth)

B10. Indicate the source of the Base Flood Elevation (BFE) data or base flood depth entered in Item BS.
O FIS Profile [ FIRM [ Community Determined [ Cther/Source:
B11. Indicate elevation datum used for BFE in Item B9: [ NGVD 1929 O wavD 1988 [ Cther/Source:
B12. Isthe building located in a Coastal Barrier Resources System (CBRS) area or Otherwise Protected Area (OPA)? O Yes O me
Designation Date: [ cers O opra
SECTION C — BUILDING ELEVATION INFORMATION (SURVEY REQUIRED)
C1. Building elevations are based on; [0 Construction Drawings* [ Building Under Construction* [ Finished Construction

c2.

*A new Elevation Cerfificate will be required when construction of the building is complete.

Elevations — Zones A1-A30, AE, AH, A (with BFE), VE, V1-V20, V (with BFE), AR, AR/A, ARJAE, AR/A1-A30, ARIAH, AR/AD. Complete Items C2.a-h
below according to the building diagram specified in ltem A7 In Puerto Rico only, enter meters,

Benchmark Utilized: Wertical Datum:

Indicate elevation datum used for the elevations in items a) through h) below. O nevo 1929 O navp 1988 O Other/Seource:

Datum used for building elevations must be the same as that used for the BFE.
Check the measurement used.

a) Top of bottom floer (including basement, crawlspace, or enclosure floor) i [ feet [ meters
b) Top of the next higher floor ; CQfeet [ meters
c) Boltom of the lowest horizontal structural member (V' Zones only) % [ feet [ meters
d) Attached garage (top of slab) : Ofeet [ meters
e) Lowest elevation of machinery or equipment servicing the building 3 [ feet [ meters
(Describe type of equipment and location in Comments)
f) Lowest adjacent (finished) grade next to building (LAG) . COfeet [ meters
a) Highest adjacent (finished) grade next to building (HAG) . [ feet [ meters
h) Lowest adjacent grade at lowest elevation of deck or stairs, including structural support . [ feet [ meters

SECTION D - SURVEYOR, ENGINEER, OR ARCHITECT CERTIFICATION

This cerification is to be signed and sealed by a land surveyor, engineer, or architect authorized by law to cerdify el
information. ! certify that the information on this Cerlificate represents my best efforls to interpret the data available.
| understand that any false stak E

tunder 18 U.S. Code, Section 1001.

tmay be p by fine or impri;

[0 Check here if comments are provided on back of form. Were latitude and longitude in Section A provided by a
[0 Check here if attachments. licensed land surveyor? O ves [O No
Certifier's Name License Number

Title Company Name

Address City State ZIP Code

Signature Date Telephone

FEMA Form 086-0-33 (7112)

See reverse side for continuation.

Replaces all previous editions.

Most of the form is relatively straight
forward.

The building diagram often provides
a reason to reconsider.

Even though the form provides one
the ability to produce data on
different datums, use one.

The elevations are fairly straight
forward.

| have two questions: Window Wells
(Lowest adjacent grade) and Electric
Meters (attached and detached,
lowest elevation of machinery or
equipment servicing the building).



The comments section is too small
for my typical comments. | usually
skip page 2.



Building photographs must be
dated.



Comments
The basis of the Latitude and Longitude.
Describe the benchmark used, especially if GPS is used.
Notes and photographs of the vents, if any.

Photographs of the lowest machinery or equipment
servicing the building.

Document anything else that comes to mind.



BUILDING DIAGRAM FLOW CHART

ELEVATED BUILDING

NO

=

BUILDING ELEVATED ON POSTS,

SPLIT-LEVEL PILES, PIERS, COLUMNS OR
BUILDING PARALLEL SHEAR WALLS
NO_ | YES NO | YES
BASEMENT BASEMENT BUILDING ELEVATED ON
LEVEL LEVEL LOAD BEARING
NO | YES NO | YES FOUNDATION WALLS
/ NO [ YES
RAISED SLAB CRAWL SPACE
ON GRADE <5 FEET
NO | YES NO | YES
NON-RAISED SLAB ENCLOSURES(S) SUB-GRADE
ON GRADE CRAWL SPACE
NO | YES NO | YES NO | YES
NO DIAGRAM | DIAGRAM | DIAGRAM | DIAGRAM | DIAGRAM | DIAGRAM | DIAGRAM | DIAGRAM | DIAGRAM | DIAGRAM NO
DIAGRAM 1A 1B 2 3 4 5 6 7 8 9 DIAGRAM







FEMA TUTORIALS



OUTDATED!



eLOMC
Requires registration
Expect an audit. (It’s not that big a deal.)

Expedites the process.

The Online LOMC request tool is the web-based version of the paper MT-1 form. You may request the following
determinations from FEMA online:

Letters of Map Amendment (LOMAs) — Typically, a LOMA is issued when the scale of the FIRM does not allow for small
areas of natural high ground to be shown outside the SFHA

Conditional Letter of Map Amendment (CLOMA) — A letter from FEMA stating a proposed structure that is not to be
elevated by fill (natural grade) would not be inundated by the base flood if built as proposed

Letters of Map Revision based on Fill (LOMR-F) — A LOMR-F is similar to a LOMA, but instead of being based on natural
ground elevations, the property or structure has been elevated by fill in order to elevate it above the flood elevation
Conditional Letter of Map Revision-Fill (CLOMR-F) — A letter from FEMA stating a parcel of land or proposed structure
that will be elevated by fill would not be inundated by the base flood if fill is placed on the parcel as proposed or the
structure is built as proposed

Letters of Map Revision (LOMRs) — A LOMR is an official revision to an effective FIRM map that may change flood
insurance risk zones, floodplain and/or floodway boundary delineations, plain metric features, and/or BFE. Unlike
LOMAs and LOMR-Fs, a LOMR usually results in reprinting a portion of a FIRM

Conditional Letter of Map Revision (CLOMR) — A CLOMR is a letter from FEMA's stating a proposed project that would,
upon construction, affect the hydrologic or hydraulic characteristics of a flooding source and thus result in the
modification of the existing regulatory floodway, the effective BFE or SFHA



The forms are government forms.

Conditional Letters of Map
Amendment and Conditional Letters
of Map Revision are typically required
prior to the issuance of a building
permit.

Some local regulations prohibit fill
within the flood plain. Fill is never
that easy, but don’t worry, there is a
technical bulletin that can help.



Be on the lookout for other
resources. They are out there.



