FEMA’s NEW ELEVATION CERTIFICATE

By

ROD RENKENBERGER, PS, CFM




Course Goal

To address the most common mistakes
made by surveyors when filling out
an Elevation Certificate and provide
attendees with avenues for seeking

corrections of such mistakes



FEMA Elevation Certificate



Purpose of FEMA Elevation Certificate:

« Compliance with Floodplain Ordinance
« Support a LOMA/LOMR-F Request?

* Flood Insurance Rating?
« Establish FPG for Retrofitting
* Prerequisite for CRS



Top 15 Mistakes on FEMA Elevation Certificates:
7 of top 15 Mistakes on FEMA EC are in Section A:

* Not Using Most Current EC Form
* Incorrect Address

* Incomplete Property Description

 Incorrect Building Diagram

* Counting Basement and Crawlspace Windows as
“Permanent Flood Openings”

 |ncorrectly Stating the Net Opening Area for a Grated
Crawl Space Vent

* Failure to Attach Certificate for Engineered Openings




FEMA Elevation Certificate

IMPORTANT: FOLLOW THE INSTRUCTIONS ON PAGES 9-16

OMB Control Number: 1660-0008
Expiration: 11/30/2018

Copy all pages of this Elevation Certificate and all attachments for (1) community official, (2) insurance agent/company, and (3) building owner.

SECTION A - PROPERTY INFORMATION

FORM INSURANCE COMPANY USE

A1. Building Owner's Name

Policy Number:

Box No.

A2. Building Street Address (including Apt., Unit, Suite, and/or Bldg. No.) or P.O. Route and

Company NAIC
Number:

City

State Zip Code

A5 Latitude/Longitude: Lat. Long.

Horizontal Datum: NAD 1927 " NAD 1

A7. Building Diagram Number

A8. For a building with a crawlspace or enclosure(s):

b) Number of permanent flood openings in the
crawlspace or enclosure(s) within 1.0 foot
above adjacent grade

c) Total net area of flood openings in A8.b

d) Engineered flood openings? ( Yes (" No

a) Square footage of crawlspace or enclosure(s) sq ft

5qin

A3. Property Description (Lot and Block Numbers, Tax Parcel Number, Legal Description, etc.)

A4_ Building Use (e g., Residential, Non-Residential, Addition, Accessory, etc.)

o)
o
(%)

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

A9. For a building with an attached garage:

a) Square footage of attached garage

b) Number of permanent flood openings
in the attached garage within 1.0 foot
above adjacent grade

c) Total net area of flood openings in A9 b

d) Engineered flood openings? ( Yes  ( No

sqft

sqin




‘ﬂnt‘mléé Number: 1660-0008

Expiration: 11/30/2018
(3) building owner.
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Building Diagram Number —
ASK |[F YOU DO NOT KNOW




FEMA Elevation Certificate

Diagram 1B = Raised slab or foundation wall with fill



FEMA Elevation Certificate

Diagram #9 = Compliant, below grade crawlspace:

Distance from crawlspace floor to
top of next higher floor

< 5’high; AND

Crawlspace floor

< 2’ below grade on all sides

Non-Compliant , below grade
crawlspace:

Distance from crawlspace floor to top
of next higher floor > 5" high; OR
Crawlspace floor > 2’ below grade on

all sides

Diagram #2 (#4 if Split-Level)
TLLLLLL——————_———_—_——_—————SSS—SSSSShhhEEEEEEE



Basement Windows
ARE NOT

Flood Openings!



FOUNDATION VENTS - FLOOD VENTS?



Not Acceptable — Vent Not Disabled In Open Position



Typical standard air vent faceplate

Net open area = 42 Sq. Inches




Engineered Openings

Documentation Required — attach certificate



. ______________________________________________________________________________________________________________________________________
Must attach a copy of the Individual Engineered Flood Openings

Certification or an Evaluation Report issued by the International Code
Council Evaluation Service (ICC ES).



Top 15 Mistakes on FEMA Elevation Certificates:

6 of top 15 Mistakes on FEMA EC are in Sections B & C

* Not using FIS to determine BFE in Zone AE areas

* Mixing datum — choose datum of effective DFIRM

* Incorrect Datum Conversions between NGVD29 and

NAVDS88
* Not performing a tie-in to

 Failure to document Mac

» Leaving Spaces Blank —

a BM when using GPS

ninery & Equipment

fitisn’t applicable, put N.A.




SECTION B - FLOOD INSURANCE RATE MAP (FIRM) INFORMATION

Numb

B2 County Name

B1. NFIP Community N
I NEV ‘ ALLEN COUNTY

W HAVEN, CITY OF /-

e

B3. State
IN

B4 Map/Panel Number | BS. Suffix |B6. FIRM Index Date |B7. FIRM Panel Effective/

B8. Flood Zone(s) | B9. Base Flood Elevation(s)

PANEL 340 OF 495
(SEE MAP INDEX FOR FIRM PANEL LAYOUT)

CONTAINS:

COMMUNITY NUMBER PANEL SUFFIX

18003C0340 H Revised Date (Zone AO, use base flood
Aug 3, 2009 Oct2 2013 depth
o] |
“ﬂ ‘w PANEL 0340H

NAEIEGNAL

a
= ——

FIRM

FLOOD INSURANCE RATE MAP

ALLEN COUNTY,

INDIANA
AND INCORPORATED AREAS

PANEL 340 OF 495
(SEE MAP INDEX FOR FIRM PANEL LAYOUT)

COMTAINS:

COMMUNITY HUMBER PAMEL  SUFFIX
ALLEN COUNTY 180302 0340 H
MEW HAVEN, CITY OF 180004 0340

Motice to User. The Map Number shown below
should be used when placing map orders; the
Community Mumber shown above should be
used on Insurance applications for the subject
community,

MAP NUMBER
18003C0340H

MAP REVISED
QCTOBER 2, 2013




Pre-FIRM vs. Post FIRM

Pre-FIRM building — Built before initial date of FIRM
Post-FIRM building — Built after initial date of FIRM

INITIAL NFIP
MAP DATE
AUGUST 23, 1974
DECEMBER 17, 2013

COMMUNITY COMMUNITY

I BER

o o0 DECEMBER 17, 2013

= SEPTEMBER 6, 1974

DECEMBER 17, 2013
MAY 31, 1974

DECEMBER 27, 1974

INITIAL
FIRM
DATE

JUNE 17, 1986

DECEMBER 17, 2013

DECEMBER 17, 2013
DECEMBER 17, 2013

AUGUST 19, 1986
DECEMBER 17,2013

DECEMBER 17, 2013

JULY 3, 1986

MOST RECENT
FIRM PANEL DATE
DECEMBER 17, 2013
DECEMBER 17, 2013
DECEMBER 17, 2
DECEMBER 17, 2013
DECEMBER 17, 2013
DECEMBER 17, 2013
DECEMBER 17,

DECEMBER 17, 2013

Comment should be made regarding date of construction, Effective

FIRM and BFE at time of construction!



SECTION B - FLOOD INSURANCE RATE MAF (FIRM) INFORMATION

B1. NFIP Community Name & Community Number

B2. County Name

B3. State

B4. Map/Panel Number | B2. Suffix |B6. FIRM Index Date |B7. FIRM Panel Effective/ | BE. Flood Zone(s)

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 ltem BS:
FIS Profiie [ FIRM (" Community Determined ( Other/Source:

B11. Indicate elevation datum used for BFE in ltem B9: (" NGVD 19249 (° NAVD 1988 ( Other/Source:

B12. Is the building located in a Coastal Barrier Resources System (CBRS) area or Otherwise Protected Area (OPA)? (" Yes ( No

Designation Date: (" CBRS

(" OPA
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795
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Above 1 Square Mile Cut-off?

No BFE Data Available?

Submit Supporting Documentation with LOMC
submittal including:
e Cross-sections

e Submit EC with note in Section B9 (Base Flood
Elevation) stating:

“Not Available — see attached BFE Request”




Section C — Building Elevation Information

SECTION C - BUILDING ELEVATION INFORMATION (SURVEY REQUIRED)

C1. Building elevations are based on: ( ° Construction Drawings”® (" Building Under Construction™ ( " Finished Construction

C2. Elevations - Zones A1 - A30, AE, AH, A (with BFE), VE, V1 - V30, V (with BFE), AR, AR/A, AR/AE, AR/A1 - A30, AR/AH, AR/AOQ.
Complete Items CZ2.a -h below according to the building diagram specified in ltem A7. In Puerto Rico only, enter meters.

" A new Elevation Certificate will be required when construction of the building is complete.

Benchmark Utilized:

I . = : . . .
Indicate elevation datum used for the elevations in items

( ~ Other/Source:

List identifier for BM — National Geodetic Survey uses the
Permanent Identifier (PID).

For GPS survey, indicate BM used for the Base Station,
the Indiana Continuously Operating Reference Stations
(In-CORS) sites used for an On-line Positioning User
Service (OPUS) solution (also attach the OPUS report),
or the name of the Real Time Network used.




http://www.in.qov/dnr/water/3573.htm

Benchmark

Information

http://www.ngs.noaa.gov/




Section C — Building Elevation Information

SECTION C - BUILDING ELEVATION INFORMATION (SURVEY REQUIRED)

C1. Building elevations are based on: (" Construction Drawings* (" Building Under Construction™ (" Finished Construction

C2. Elevations - Zones A1 - A30, AE, AH, A (with BFE), VE, V1 - V30, V (with BFE), AR, AR/A, AR/AE, AR/A1 - A30, AR/AH, AR/AQ.
Complete Items CZ2.a -h below according to the building diagram specified in ltem A7. In Puerto Rico only, enter meters.

" A new Elevation Certificate will be required when construction of the building is complete.

Benchmark Utilized: Vertical Datum:

Provide Vertical Datum for the BM elevation.

ALL ELEVATIONS FOR THE CERTIFICATE, INCLUDING
THOSE FOR ITEMS C2.a-h, MUST USE THE SAME
DATUM ON WHICH THE BFE IS BASED!!

Surveyor must show the datum conversion in the
“‘Comments Section” if applicable.




DEKALB COUNTY,

INDIANA
AND INCORPORATED AREAS

180048
180

uuuuu

..................

mmmmmmmmmmmmmmmmm
|||||||

Table 7. Vertical Datum Conversion

NAD 27 NAD 27 NGVD 29 to NAVD 88
Longitude Latitude Elevation Change
Quadrangle Name  (dec. deg.)  (dec. deg.) (feet)
ASHLEY 41.50 85.00 -0.479
AUBURN 41.25 85.00 -(0.482
BUTLER WEST 41.38 84.87 -0.479
CORUNNA 41.38 85.13 -0.479
GARRETT 41.25 85.13 -0.486
HAMILTON 41.50 84,88 -0.476
SAINT JOE 41.25 84.87 -0.492
STROH 41.50 85.12 -0.466
WATERLOO 41.38 85.00 -0.479
Min -0.466
Max -0.492
Average -0.480
Maximum

Offset 0.012

Effective information fro this FIS report was converted from NGVD29 to NAVD&88
An average conversion of

Based on data presented in Figure 1 and Table 7.
-0.480 feet (NGVD29 — 0.480 = NAVD&88) was applied uniformly across the county
to convert all Effective BFEs and other profile elevations.




Section C — Building Elevation Information

o
SECTION C - BUILDING ELEVATION INFORMATION (SURVEY REQUIRED)

C1. Building elevations are based on: (" Construction Drawings* (" Building Under Construction™ (" Finished Construction

C2. Elevations - Zones A1 - A30, AE, AH, A (with BFE), VE, V1 - V30, V (with BFE), AR, AR/A, AR/AE, AR/A1 - A30, AR/AH, AR/AQ.
Complete ltems C2.a -h below according to the building diagram specified in Item A7. In Puerto Rico only, enter meters.

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

|Benchmark Utilized: ]
Ilndicate elevation datum used for the elevations in items a) through h) below. (" NGVD 1929 ( NAVD 1988

(" Other/Source:




Section C — Building Elevation Information

Datum used for building elevations must be the same as that used for the BFE. Check the measurement used.
op of bottom floor {including basement, crawlspace, or enclosure floor) (" feet ( meters
(“feet ( meters

|c} Bottom of the lowest horizontal structural member (V Zones only) (" feet (" meters

ld} Attached garage (top of slab) (" feet ( meters




Section C — Building Elevation Information

e) Lowest elevation of machinery or equipment servicing the building

(Describe type of equipment and location in Comments) .. . Lalet Leen

f) Lowest adjacent (finished) grade next to building (LAG) - (" feet ( meters

g) Highest adjacent (finished) grade next to building (HAG) - (" feet ( meters
h) Lowest adjacent grade at lowest elevation of deck or stairs, including

( feet ( meters

structural support

Lowest elevation of machinery or equipment — elevators,
furnaces, hot water heaters, heat pumps, geo-thermal units,
air conditioners INCLUDING DUCTWORK.

If elevated or attached to a wall, enter the platform elevation.
Indicate machinery / equipment type and general location in
the “COMMENTS SECTION”.

NOTE#1: These elevations are needed to rate the building for
Flood Insurance.

NOTE #2: Local officials may require elevation information for
ALL machinery & equipment including ductwork be noted on
the Elevation Certificate to ensure that all machinery &
equipment is protected from flooding.




HVAC - Ductwork

HVAC ductwork located in

Slab Foundation
—



Foundation Wall With Omitted Blocks

Elevated HVAC
Equipment




Section C — Building Elevation Information

e) Lowest elevation of machinery or equipment servicing the building

(Describe type of equipment and location in Comments) O melers

A AR S T niY N :
Shd | ::” ade nexti 1o DI 1} eel { n ars

g) Highest adjacent (finished) grade next to building (HAG) - 'S (" meters

h) Lowest adjacent grade at lowest elevation of deck or stairs, including
structural support

(" feet (" meters

Lowest ground elevation next to building. DO NOT
encourage homeowners to add landscaping or fill to

bring this elevation up above BFE!




Impact of Elevation vs. Flood Insurance Premium

$158,600.00 Structure $40,000.00 Basic Coverage
$15,000.00 Contents Coverage

Lowest Floor Below BFE $1084.00 Premium

Elevation Premium
BFE +4’
BFE +3’
BFE +2’

BFE +1°
BFE +0’
BFE -1°




Top 15 Mistakes on FEMA Elevation Certificates:

1 of top 15 Mistakes on FEMA EC is in Section D

* Not utilizing “Comments Section™ and reporting

pertinent information



SECTION D - SURVEYOR, ENGINEER CERTIFICATION



SECTION E — BUILDING ELEVATION INFORMATION

(SURVEY NOT REQUIRED) FOR ZONE AO AND ZONE A (WITHOUT BFE)

SECTION E - BUILDING ELEVATION INFORMATION (SURVEY NOT REQUIRED) FOR ZONE AQ AND ZONE A (WITHOUT BFE)

For Zones AO and A (without BFE), complete ltlems E1 -Eb. If the Certificate 1s intended to support a LOMA or LOMR-F request, complete
Sections A, B,and C. For ltems E1 -E4, use natural grade, if available. Check the measurement used. In Puerto Rico only, enter meters.

E1. Provide elevation information for the following and check the appropriate boxes to show whether the elevation is above or below the
highest adjacent grade (HAG) and the lowest adjacent grade (LAG).

a) Top of bottom floor (including basement, crawlspace,

- (Cfeet ("meters [ | aboveor [ | below the HAG.
or enclosure) is

b) Top of bottom floor (including basement, crawlspace, ) Cfeet Cmeters [ ]aboveor [ below the LAG.
or enclosure) is

E2. For Building Diagrams 6 -9 with permanent flood openings provided in Section A ltems 8 and/or 9 (see pages 8 -9 of Instructions), the next
higher floor (elevation C2.b in the diagrams) of the building is ("feet ("'meters [ aboveor [ ] below the HAG.

E3. Attached garage (top of slab) is - " feet " meters r above or r below the HAG.

E4. Top of platform of machinery and /or equipment
servicing the building is i (“feet ("meters [7] aboveor [ | below the HAG.

E5. Zone AO only: If no flood depth number is available, is the top of the bottom floor elevated in accordance with the community's floodplain
management ordinance? ~vyes (“No (" Unknown. The local official must certify this information in Section G.

Basically SECTION E is for property owners to fill out their own EC.

Note: LAG and HAG are not required; only notation indicating
whether elevations are “ABOVE" or “BELOW” HAG and LAG

Notation must be made in Comments Section regarding whether
measurements are based on “natural grade”.



SECTION F — PROPERTY OWNER (OR OWNER’S REPRESENTATIVE)
CERTIFICATION

The property owner or owner's authorized representative who completes S
community-issued BFE) or Zone AO must si

ere. The statements in
State FIP Code

Signature Telephone

Comments

SECTION F - PROPERTY OWNER (OR OWNER'S REPRESENTATIVE) CERTIFICATION |

NOTE: Property owners (or their representative, unless a
Licensed Surveyor) can only fill out Sections A, B, and E!



SECTION G — COMMUNITY INFORMATION (OPTIONAL)

SECTION G - COMMUNITY INFORMATION (OPTIOMAL)

The local official who is authorzed by law or ordinance to administer the community's floodplain management ordinance can complete Sections
; .

&, B, C{or E), and G of this Elevation Cerificate. Complete the applicable item(s) and sign below. Check the measurement used in ltiems G5 -
310. In Puerto Rico only, enter meters.

|:| & community official r:n::r?"npiﬂteu Section E for a building located in Zone Mm “wut a FEM&-issued or community-izsued BFE) or Zone
}i.l_;

|:| The following information (tems G4 -G10) is provided for community floodplain management purposes.

. Pemit Humkber 5. Date Permit lzsued

6. Date Cedificate of Compliance/Occupancy Issued

. This permit has been issued for: ( New Construction ( Substantial Improvement

. EBlevation of as-built lowest floor {(including basement)
of the building: (" fest ( meters  Datum

=9. BFE or ({in Zone ACH depth of flooding at the buildin
site: S . . (Cfeet (" meters Datum

| .
=10. Community's design flood elevation: - = Flood Protection Grade
BFE+2’ feet

Local Official’s Mame Title

Community Mame Telephone

Signature Date

Comments




Top 15 Mistakes on FEMA Elevation Certificates:

1 of top 15 Mistakes on FEMA EC is in regards to photographs

* Not including photographs



BUILDING PHOTOGRAPHS

BUILDING PHOTOGRAPHS

See instructions for ltem AG

OME Contral Number: 1660-0008
Expiration: 11/30/2018

IMPORTANT: In these spaces, copy the corresponding information from Section A.

FOR INSURANCE COMPANY USE

Building Street Address (including Apt_, Unit, Suite, and/or Bldg. No.) or P.O. Route and Box No.

Policy Number:

City State Zip Code

Company NAIC
Number:

If using the Elevation Certificate to obtain NFIP flood insurance, affix at least 2 building photographs below according to the instructions for
ltem AG. ldentify all photographs with date taken; "Front view" and Rear view": and, if required, "Right Side View" and "Left Side View." When
applicable, photographs must show the foundation with representative examples of the flood openings or vents, as indicated in Section A8. If

submitting more photographs than will fit on this page, use the Continuation Page.




Understanding FEMA Mapping Process
Approximate Study, Limited Detail Study, & Detailed Study



Understanding FEMA Mapping Process
Hydrology — Hydraulic Modeling........ Accuracy - Precision

HYDROLOGY MODELING

« Watershed Area

« Watershed Slope

 Land Use

« Soil Type(s)

« Antecedent Moisture Condition

« Rainfall Distribution Type

* Local Rainfall Data

« Tc/Tt- Time of Concentration / Travel Time
» Rainfall Depths

« Storage

« Coordinated Discharge Rating Curve

NOTE: Changes in weather patterns, erosion, development, and encroachments (filling in floodplain)
Are factors which can cause in increase in discharge values.



Understanding FEMA Mapping Process
Hydraulic — Hydrology........ Accuracy - Precision

HYDRAULIC MODELING

» Discharge

« Channel Slope

« Channel Cross-sections (automated vs surveyed)

« Channel Roughness Coefficient

« Encroachments (bridges, culverts, & other structures)
« Backwater Controlled

 Headwater Controlled

Model Improvements

Hydraulic models can be calibrated by setting high water
marks during major flooding events with the date and time
documented. These high water marks are compared to

the calculated water levels for the same time period and
discharge. The Hydraulic model can be tweaked accordingly
to improve the accuracy of the model.




“HS%*#...... Guess | should have listened when the Surveyor told me
to build my home 3 1/2’ feet higher; | thought he was just blowing smoke!






CONTACT INFORMATION

ROD RENKENBERGER, PS, CFM
Executive Director

MAUMEE RIVER BASIN COMM.
3864 New Vision Drive

Fort Wayne, IN 46845-1708

Ph: 260.449.7226

Mob: 260.438-8522

Email: rodr@mrbc.org




