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UNNUMBERED A ZONES



History of Unnumbered A Zones

In the beginning we had to guess....

We had a lack of resources

Even now sometimes we have to guess..... But WHY<22?¢

Because detailed floodplain studies are expensive, really expensive.

Many rural areas were estimated using approximate techniques.



The bad news

Even without an established
Base Flood Elevation it is still e
necessary fo ensure that LR, e
develo Pmen t IS reasonab Iy safe T TSI S
from flood damage.

And what is reasonable safe gh
from flood damage exactlyee? &

geis

extifically



Great so how do | establish a
base flood elevation??

There are multiple options, you just have to

figure out what works for the particular case.

 FEMA Publication 265
« Simplified Methods
« Contour Interpolation
« Data Extrapolation
« Detailed Method
« Topography
« Hydrology
« Hydraulics
« Lefter of Map Amendment

MANAGING FLOODPLAIN DEVELOPMENT
IN
APPROXIMATE ZONE A AREAS

A GUIDE FOR OBTAINING AND DEVELOPING
BASE (100-YEAR) FLOOD ELEVATIONS




Contour Interpolation

« Obtain a topographic map

« Scale the FIRM or fopographic map so the two are at the same scale

« Superimpose the approximate A zone floodplain boundary from the
FIRM onto the topographic map

« Determine if this method is within the acceptable accuracy limits.

* |f the method is acceptable then determine the Base Flood Elevation.



What is an acceptable accuracy lim
According to FEMA - 265:

1/2 of one contour interval
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Data Extrapolation

If a site is within 500 feet upstream of a stream reach for which a 1% flood
profile has been computed by detailed methods, and the floodplain
channel bottom slope characteristics are relatively similar to the downstream
reaches, data extrapolation may be used to determine the BFE.

“* Must be free of backwater effects from downstream hydraulic structures
(Bridges, culverts, etc.)

 If the 1% flood profile changes just prior to the limit of detailed study, this
method should not be used.

« Determine the location of the site on the flood profile for the detailed
study steam study.

« Extrapolate the last segment of the 100-year flood profile that has a
constant water-surface slope to the location of the site. The BFE at the site
CAN be obtained directly from the profile.
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STREAM DISTANCE N FEET ABOVE THE CORPORATE LIMITS

Figure 11 - Data Extrapolation Method - Profile

- Data Extrapolation
Method - Plan View
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DATA EXTRAPOLATION

OF

LIMIT OF DETALED STUDY

"Lt

-Property Y is spproximately 3707 upstream of the limit of
detailed study (as measured along the streamline) Using
the profle below, we can extrapolate the 100-year flood
profile to detenmine that the BFE for property Y is equal 1o
337

-Propesty Z is approximately 700" upstream of the limit of
detailed smdy (as measured zlong the streamline), and is
therefore beyond the limit of datz exrapolaton
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Figure 14

STREAM DISTANCE IN FEET ABOVE THE CORPORATE LIMITS

Figure 13 - Data Extrapolation Method - Profile

- Data Extrapolation
Method - Plan View

-Statz Rowe 27 may have an effect on the 100-year
water-surface elevations. Therefore, data
exirspolation should not be used to0 obtain a BFE
for property R.



Detailed Method

 Topography
* Hydrology
* Hydraulics



Topography

To create cross sections you will need good elevation
data. Watch out for datum.

10 foot Contours -BAD
1 foot Contours — Good

How many cross sectionse

For one |lot fechnically only one cross section is required,
for large parcels of multi-lot subdivisions at least one
Cross secftion is required at each end of the parcel or

subdivision.



Topography

Proper location of cross sections is imperative
Cross sections:

* Must be perpendicular to the flood path of the 1% flood

« Should be located where changes in channel characteristics, such as
slope, shape, and roughness occur

* Should be located at points along a stream where changes in flood
discharge occur, such as upstream of fributaries

* A minimum of two cross sections are required to compute a BFE at or
near a stfructure, such as a bridge or culvert.
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Changes
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Hydrology

There are a number of methodologies that may be used to develop
flood discharges. Each method has its own ease of use and own level of
accuracy.

Discharge-Drainage Area Relationships

Regression Equations (Q=K * AX * BY * CZ)

NRCS TR-55 “Urban Hydrology for Small Watersheds”
Rational Formula (Q=C * | * A)

Other Hydrograph Methods (Stream Stats



Rational Formula (Q=C * | * A)

Q = Discharge (cubic feet per second
C = Runoff coefficient

| = Rainfall intensity (inches per hour)
A = Drainage area (acres)

» Limitations — This method must not be used where the runoff is
regulated by the use of dams, detention ponds, canals, and
other flow diversions. Also this method is not recommended
for drainage areas greater than 200 acres, but can be used

with caution for drainage areas up to 640 acres (one square
mile).



Hydraulics

There are various methods to determine BFE’s

e Hand Calculations S Doy
« HEC-RAS HEC-RAS

River Analysis System

« WSP2

What has to be computed?

 Normal Depth
« Critical Depth
- Step-Backwater Analysis v
» Hydraulic Structures —.
« Welr flow
* Flow through structure (culverts and bridges)

User's Manual



Letters of Map Amendment

Let FEMA do all the heavy lifting!
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Letters of Map Amendment

For an existing structure hire a surveyor to complete an elevation
certificate.

When its close include a cross section (or two) — _ Seeneemw - -
= T T — [P A e A

Make sure the surveyor leaves B? blank IS S—

Submit the required files to FEMA (hazards.fema.gov) —— B

Pafiently wait 45-60 days for the results T -
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Letters of Map Amendment

But wait my LOMA was issued buy FEMA didn’t put the BFE on it....

Head back to FEMA....

Federal Emergency Management Agency

Wk oion

As a local official you can request FIS data e O
for FREEN!
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Letters of Map Amendment

Flood Insurance Study Data
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A first fime buyer approaches the Building Department.

“Can you give us some advice and help us place the foundation.”

| can certainly look at it, however, you may need an engineetr.







When reviewing requests for building permits or site plans remember:
Simply stated, whenever one is developing in an urban areq, if the
Watershed is greater than one square mile (10 square miles for rural) then

a Base Flood Elevation must be determined.

HOW DOES ONE DETERMINE THE
WATERSHED?




One could hire and engineering firm to do a H & H study. Lots of $3$.

Or to get a good ideq, turn to US Geological Survey

5 USGS StreamSiats M Report @ About  ? Help
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e StreamStats

™

mported From IE

é USGS StreamStats M Report @ About  ? Help
& Exploration Tools
Illinois @

IDENTIFY A STUDY AREA )

2013 CRS Coordinat ' FEMA's National Flo:  w& CONNECTExplorer™ [Y LaSalle County, ILGIS & Ensemble Quantitat [y Ottawafioods.org

Step 3: Use your mouse or finger to click or
tap a blue stream cell on the map

Zoom Level: 17

Map Scale: 1:4,513

Lat: 41.3588, Lon: -88.7880
s

GS Home Contact USGS Search USGS Leaflet | Esr, DigitalGlobe, GeoEye, i-cubed, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community,

421 PM
O Type here to search




Q StreamStats

“—

streamstats.usgs.gov

it Apps G Google [Z City of Ottawa, IL - | Google Calendar

% USGS StreamStats

basin characteristics here, then select
the types of reports you wish to
generate. Then click the "Build Report"
button

v Show Basin Characteristics

Select available reports to display:

& Basin Characteristics Report

& Scenario Flow Reports

e

WiM

Woodridge Strea..html  *

o Type here to search

Imparted From IE [ 2013 CRS Coordinzt: @) FEMA's National Fic

@s Exploration Tools

=

{ Zoom Level: 14
Map Scale: 1:36,111
Lat: 41.3771, Lon: -88.7617

o CONNECTExplorer™

e

*

[ LaSalle County, ILGIS & Ensemble Quantitat: [ Ottawafloods.org

M Report @ About  ? Help

Aerogrid, IGN, IGP, swisstopo, and the GIS User Community,

Show all
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Reglon 1D: LN B

Workspace 1D: 1L20780215165309356000

Clicked Point (Latitude, Longitude): 41.35777, -88.78451
Time: 2018-02-15 10:52:03 -0600

DRNAREA Area that drains to & point on a stream 165 square miles

0.041 decimal fraction

FLC11DVLMH Fraction of drainage area that is in low to high developed land-use classes 22-24 from NLCD 2011



Parameter Code Paramaeter Description Value
FSSURGDC78 Fraction of land area that is in very poorly drained and unknown likely water drainage classes 7 and 8 from SSURGO 0
RELRELF Basin rellef divided by basin perimeter 16.53
Peak-Flow Statistics Parameters [Regon 2 Paak Rural and Urban 2016 5050}

Parameter Code Parameter Name Value Units Min Limit
DRNAREA Drainage Area 1.65 square miles 0.078
FLCI1DVLMH Frac_Lo_Med_Mi_Developed_from _NLCD2011 0.041 decimal fraction 0.0022
FSSURGDC78 Fraction _SSURGO_Drainage_Classes_7_and_8 0 decimal fraction 0

RELRELF Relative Rellef 16.53 feet per mi 0.8
Peak-Flow Statistics Flow Report Region 2 Peak fursl and Urban 2016 5050)
PIl Prediction Interval-Lawer, Pla Prediction Interval-Upper, SEp Standard Error of Prediction, SE. Standard Error (other -- see report)

Statistic Value Unit Pl Plu

Urban 2 Year Peak Flood 124 ft*3/s 58.5 26

Urban 5§ Year Peak Flood 230 ft*3/s 107 493

Urban 10 Year Peak Flood s f1*3/s 143 695

Urban 25 Year Peak Flood 436 f1*3/s 188 1010

Urban 50 Year Peak Flood 535 ft*3/s 22 1300

Urban 100 Year Peak Flood 642 f1*3/s 253 1630

Urban 500 Year Peak Flood 916 ft*3/s 327 2560

Peak-Fiow Statistics Citations

Unit
decimal fraction

feet per mi

Max Limit
1351
0979
0.256

373

SEp
46

a7
496
529
559
594

66.9

Over, T.M. , Saito, R.J., Veilleux, A.G., Sharpe, J.B., Soong, D.T,, and Ishil, A.L.,2016, Estimation of peak discharge quantiles for selected annual exceedance
probabilities in northeastern Illinois: U.S. Geological Survey Scientific Investigations Report 2016-5050, 50 p, (http://dx.dol.org/10.3133/5ir20165050)



Let’s look at peak flows for the 100 year event.

436 ft*3/s 188 1010 52.9
535 ftA3/s 221 1300 99.9

642 ft*3/s 253 1630 59.4



642 Cubic Feet per Second
/.48 Gallons per Cubic Foot
642 x 7.48 = 4802 Gallons per Second
Or
288,120 Gallons per minutel!

- Regulatory floodway-Kept open to carry floodwater-no building or fill.

Regulatory floodway fringe—Use permitted if protected by fill, flood
proofed, or otherwise protected.

—-= Regulatory flood limit—Based on technical study-outer limit
of the floodway fringe.
~—= Standard project flood (SPF) limit—Area subject to possible

flooding by very large floods.

: ,; A
l Regulatory floodplain J
Floodplain (SPF)
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“One of the keys to affordability of this flood
study project was the availability of the City's
topographic mapping with 1" contour
interval.

In the absence of such mapping we must
perform conventional stream cross section
surveys, which can impact the affordability of

the flood STUdy.” Consulting Engineer
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ONCE THE BASE FLOOD
ELEVATION HAD BEEN
| ESTABLISHED, THE REST IS

I ROUTINE

FOUNDATION LOCATION




- 1. Provides certainty that the
e mEE codes are met, i.e.,
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Case # 2

DEER CREEK SUBDIVISION AT THE
GOOSE CREEK



15t fime
home buyer
asked for
help
locating the
foundation.

Another
area not
mapped




e StreamStats

mported From IE [ 2013 CRS Coordinat ' FEMA's National Flo:  w& CONNECTExplorer™ [Y LaSalle County, ILGIS & Ensemble Quantitat [y Ottawafioods.org

M Report @ About ? Help

~] i Layers 3.
Illinois © : "

IDENTIFY A STUDY AREA
Basin Delineated »

Step 5: Your delineation is complete. You
can now clear, edit, or download your
basin, or choose a state or regional study
specific function (if available). Click
continue when you are ready.

i Clear Basin

(¢ Edit Basin

Zoom Level: 13
Map Scale: 1:72,223
Lat: 41.3812, Lon: -88.8143

» '..
m:_ o ey S5 7

t -
3000t | cafiet | Esri, DigitalGlobe, GeoEye i-cubed, USDA, USGS, AEX, Getmapping, Aerognd IGN IGP swisstopo, and the GIS User Commumty,

‘ o . 1215PM —
O Type here to search L] oN 0 | = P3 ‘s o3 A D) L

& Download Basin~




USGS REPORT SHOWS PEAK FLOW FOR THE 1% EVENT IS 1310 CFS

THAT IS ABOUT 587,928 GALLONS PER MINUTE

ONCE AGAIN, ONE FOOT CONTOUR INFORMATION KEEPS THE STUDY
AFFORDABLE AND WAS NOT A DEAL BREAKER FOR THE BUYER
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ATt first the developer
was upset and
reluctant to commit to
have the study done.

The buyer was insistent
and refused to move
further without this
information.

The City refused to
issue a building permit
without this information

The submitted site plan
had 1o be changed as
the foundation (walk-
out) would have been
in the floodplain.

Better information
prevents flood
damage.




