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Objectives and Agenda

Provide Land Surveyors with information to determine Base
Flood Elevations (BFEs) in a Zone A stream.

* Flood Zone Overview.
* Mapping methods
* Hydrologic Methods
* NRCS TR-55
* USGS StreamStats (web based method)
* Hydraulic methods
* Elevation Certificates for Zone A Streams.

* Letter of Map Amendment (LOMA)

* Case Studies ﬁoa
e e e
i
NATIONAL FLOOD
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Flood Zone Overview
Key Definitions

 Special Flood Hazard Area — The area on a Flood Insurance Rate Map (FIRM)

which is subject to the Base Flood. Also known as the A Zone or V Zone or the
Regulatory Floodplain.

* Base Flood — The flood having a 1% chance of being equaled or exceeded in any
given year.

* Base Flood Elevation (BFE) - Height of the 1% annual chance (100 year) flood
measured in feet above sea level

* Zone A — Areas subject to inundation by the 1-percent-annual-chance flood
(“100-year flood”) event generally determined using approximate
methodologies. Detailed hydraulic analyses have not been performed, no Base
Flood Elevations (BFEs) or flood depths are shown. Mandatory flood insurance
purchase requirements and floodplain management standards apply.
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Understanding the FIRM - Riverine

= Insurance implications and regulatory requirements

5
SFHA Boundaries and Elevations

BFE - Height of the
1% annual chance | ¢———— 100-Year Floodplain ———
(100 yea:j) _ﬂOdet | 100-Year Floodway
(SESHIEEITNES No Development Allowed
above sea level

Flood profiles in
Flood Insurance Regulatory Water Smiface Elevation
Studies typically Maximum 1-ft Increase in Flow Depth
represent BFE for :
10, 50, 100, and
500 year floods.

Development
Allowed in 100-
Year Flood
Fringe on Fill
Main Channel
6
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FEMA Maps and Data

* Flood Insurance Rate Map (FIRM)
* Flood Insurance Study (FIS)

* Community Identified Risk
* Historic high water marks
SOMERSET COUNTY, l‘ /7 _‘;7

PENNSYLVANIA

SEARCHING AND READING FEMA MAPS

1.  Google search for FEMA Flood Maps: https://msc.fema.gov/portal/home

GO g|e FEMA Flood map service center

msc.fema.gov » portal

FEMA Flood Map Service Center - FEMA Flood Plain

2. Enter address in search box
FEMA Flood Map Service Center: Welcome!

Looking for a Flood Map? @

Enter an address, a place, or longitude/latitude coordinates: ,
15 Main Street, Spring City, PA 19475 i




SEARCHING AND READING FEMA MAPS

Select “Dynamic Map” or “Map image” to download
Click “Go to NFHL Viewer”

DYNAMIC MAP MAP IMAGE Changes to this FIRM €&
B Revisions (0)
¥ Amendmaents ()
TaETaSl N Revalidavons (3)

Bl ar By erteringa | G0 Te NFHL Viewss =
RN, {f you ore o

SEARCHING AND READING FEMA MAPS

* Enter the address in the search window. Click the Search icon.
¢ Click the Point icon at the desired location.

* Select Firmette size and pdf format.

 Click Run.
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SEARCHING AND READING FEMA MAPS

* Click the link for the output file.
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BETTER APPROACH USING GOOGLE EARTH

Download and install Google Earth (earth.google.com)

* Search for FEMA KMZ (not the Stay Dry file), Note below that previous Gooale Earth
versions will not work properly. Newest version is 3.2 as of 12/2019. S S 2T Ty amnare on Eann 1o

buildings, from galaxies in outer space to the car
“ourve visited this page 2 1 ast visit 12/70,

Save the file to your desktop
Double click the kmz file to run inside Google Earth. =3

Mapping

INFORMATION PLATFORM

LogTn| Heed an Account? | FEMA Dictionary | MIP Help?
Home | Sudes Pot Lanch s ook ks HIP User Care

Using the National Flood Hazard Layer Web Map Service (WMS) in Google Earth™

o2 previous version o tha FEMA WFHL V3,1 fle will ro longer vork prperty. Effacdve 02/15/2015, the new varsion {v2.2) incoporares Coastal

Tiatice: A new version (v3.2) of toe Kzjhale Merkur Language (kmz)
RS ' NFHL. Be/ow are direc: finks to cown'aad the rzwes: kmz versior, Google Zarth version 7.3 orhigher must de use: fer tis service, Tne Stay Dry

a drecth Tom the auchoriative s

fle for viewing the =M HFH_ over 23 in Googl2 Earth 7as been rel
2 at the Fsh and Widifz Sence (FYS), rather then a5 feature in

v StayDryval
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GOOGLE EARTH KMZ SEARCH

* Enter property address or location in search field.
* Under “places”, select the appropriate FEMA check boxes. Use:

Legend if needed

Flood Hazard Zones

Base Flood elevations

Cross Sections and Coastal Transects

Turn on FIRM Panels as needed.
Zoom in or out to pinpoint the location desired.
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ELEVATION CERTIFICATE SECTION E

* Section E — Building Elevation Information for Zone A.
* Floor elevations shown in feet above or below the HAG OR LAG.

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

For Zones AD and A [without BFE), complete Items E1-E5. If the Certificate is intended to support a LOMA or LOMR-F request, complele Sections A, B.and C.

For Items E1-E4, use natural grade, if available. Check the measurement used. In Puerto Rico only, enter meters.

E1. Provide elevation information for the f[)"DWiI’I,g 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, or enclosure) is

. [teet Tmeters [Jabove or [below the HAG.

b) Top of bottom floer {i ing o )is . Clteet [ meters [Dabove or [ below the LAG.
E2. For Building Diagrams 6-9 with permanent flood openings provided jn Section A ltems 8 and/or 9 (see pages 8-9 of Instructions),

the next higher floor (@levation C2.b in the diagrams) of the nu:lmnék . [Oteet [Imeters [Jaboveor []belowthe HAG
E3. Attached garage (top of slab) is N Cfeet | |meters [ |above or [ | below the HAG.
E4. Top of platform of machinery and/or eguipment servicing the building is . Jteet [Imeters [Jabove or [below the HAG.
E5. Zone AD only: If no flood depth number is available, is the top of the bottom floor elevated in with the com ity's floodplain

ordinance? [ Yes [INo ] Unknown. The local official must certify this information in Section G.

14
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Additional Data Not on FIRMs

* Zone A floodplains present a challenge Zone A cross sections may be
* No BFEs available to inform how high to available
build i s

* Automated H&H was run for Zone A
* Floodplain exists behind the scenes

* Not detailed enough to be included on the
FIRMs but can be used to approximate a
1% flood elevation

* Caveats: bridges and culverts not taken into
consideration

* Requires special skills to interpret data

15

Estimating a 1% — Contour Interpolation

* Obtain site topographic map

* Reduce/enlarge to FIRM scale.

* Overlay Zone A floodplain
boundary on the topographic
map

* Does floodplain boundary follow
contour lines?

¢ (Elevations must be within one-half of
the contour interval of the map.)

* If accuracy is acceptable,
determine the 1%.

16
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Estimating a 1% — Data Extrapolation

* Be within 500 feet of the detailed study area.
* Have floodplain characteristics similar to the detailed study area.
* Have no hydraulic structures such as dams and bridges.
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Other Mechanisms to Update FIRMs

Letters of Map Change (LOMCs)

LOWEST GRADE
- ADJACENT TO BUILDING

*Caution: Placement of fill around an
existing foundation to increase the
LAG could result in non-compliance

To remove the mandatory flood
insurance requirement

* Inadvertent inclusions —
structures built on naturally
high grade above the SFHA

e Structures elevated on fill
To update the map due to:
* Better topographic data

* Aphysical change in the
floodplain

* Better modeling

18
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Why Apply for a LOMC?

* Most Common Reasons:

* Remove the mandatory flood insurance requirement (at the option of
the lender.)

* Adjust/refine flood insurance rate information
 Better understand the flood risk associated with a structure or property
* Other Reasons:
* To support a floodplain development permit application
* To understand the effects of proposed development in the SFHA
* To reflect the effects of recent development in the floodplain
* Watercourse alterations/repairs
* Bridge/culvert/roadway repairs

19
Letters of Map Amendment (LOMAS)
= LOMAs provide flood zone
determinations for individual
properties and structures
* Usually used to show
structure is out of the SFHA
* Not required by floodplain
management regulations
* Based on natural ground
elevations
* No physical change to the
FIRM
20
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Letters of Map Revision (LOMRs)

= LOMRs physically update or
refine the flood hazard
information on the FIRM

* Results in adjustments to
the height of the BFE or
boundaries of the SFHA

* Ensures that the FIRM is
the most accurate
reflection of the flood
risk

* Requires engineering
analyses and scientific
data

21

Requirement to Submit New Data

= Development occurring in AE without a designated
floodway for proposed increases of more than 1.0 foot

= Floodway encroachment greater than 0.00’ of rise (no-rise

requirement) The Coordinated Needs

Management Strategy

= Submission of new technical or scientific data accepted at (CNMS) tracking tool is

any time used by FEMA to track
map update needs.
Communities can share
needs with FEMA using
this tool.

11



LOMC Application Forms

MT-EZ
*Single-lot or single-
structure residential
LOMA requests
MT-1
* Multiple-lot or
multiple-structure
LOMA requests

* LOMA request for
commercial properties

* CLOMAs and CLOMR-
Fs

* LOMR-Fs
MT-2
* LOMRs and CLOMRs

23

LOMA PROCESS

1. LOMA GOAL - To remove a structure or parcel of land from
the flood plain

*  Most often used for ZONE A Streams where no BFE has been
determined.

*  No FEMA fees to process LOMA for single property.

2. Hopefully to eliminate the need to purchase flood insurance.
*  Owner may qualify for refund of one-year Flood Insurance premium,
if already has insurance.

e Owner must check with lender to determine if LOMA is successful,
they will waive the requirement to purchase flood insurance.

| 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. The bank can require flood insurance as a
condition of the loan in order to protect its investment in the property. For example, lenders in
Florida typically still require flood insurance coverage for structures determined to be in shaded
Zone X or Zone B.

24
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LOMA PROCESS

*Form MT-EZ OR MT-1 for Elevation Data.
*Elevation Certificate with No BFE indicated.
*Tax Map or Recorded Subdivision Plat
*Copy of Record Deed with Recording information shown
*Survey and plan of stream with Cross-sections of surrounding properties
and dwelling to enable BFE to be computed.
*FEMA will compute the BFE at no cost, compare the BFE with the
LAG, and then issue a LOMA if the BFE is below the LAG.
*LOMA most commonly completed as an On-Line Letter of Map Change.
(On-Line LOMC)
*Process takes 45-60 days once submitted to FEMA.
*No guarantee of success
*Google Earth overlay is not necessarily an accurate indication of a

successful LOMC (even if GE indicates structure is in the flood plain).

25

COMPUTING A BFE
FIELD SURVEY REQUIREMENTS

* Tie survey to current FEMA vertical datum.
* Three cross-sections minimum plus enough spot grades to
prepare a contour map of the survey area.
* One section 50-100"downstream of point of interest.
* One section 50" downstream of POI.
* One section at POL
* Locate any culverts or bridges downstream of POI (100-200’).
Include dimensions inverts and take pictures!
* Be sure to survey IN the stream to get lowest point in flow line.
Top to top of bank should be perpendicular to flow line.
¢ Survey should extend to beyond the limit of the Zone A line.
* Locate edges of wooded areas or changes in the flood plain
ground cover.
* Locate buildings and grades around buildings and floor
elevations.

26
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COMPUTING A BFE

Example Plan

27

COMPUTING A BFE
MAPPING REQUIREMENTS

After completlng survey, break down contours to
create plan view. Use 10 or 20 scale or larger.

* Cut cross-sections perpendicular to flow (bend as
necessary).

* Plot cross-sections facing downstream.

* Number cross-sections starting downstream moving
upstream.

* Allow gap in numbering to allow for inserting
additional cross-sections (10, 20, 30, etc.)

+ Stationing across cross-section should NOT coincide
with elevations to avoid confusion. (For elevations in
300 range, use stationing starting at 1,000, e.g.)

28

11/29/2021

14



Manning’s “n” values

Lhaplor 3- Buskc Dafa Requinnnents il

Table 3-1 Manning's 'n* Values

o TypesfChasnsl and Duseription __ Minimum ___ Normal
A. Natural Siremns
1. Maln Chasnels
& Clean, strught, full, no s or deep posls
b Same s nve, bun maoes sbams and weeds Frnd e ryv-d
. Clean, winding, some pools nnd shaals bt b kolh
A Sume a3 ahove, bt some weeds 4nd slomes s bt} rerd
& Same ut above, lower sapes, more ineffeetive slopes and 0040 DH4E e
sections :
[ T T p—— i L 2060
& Shgaish reaches, weedy. deep pooks i nesn oﬁn 008
. Very wecdy resches dosp osis, o Bscdvays with beavy sinds 025 o ey
of imber and brush X
2. Flvad Plalns
& Pasmire o0 brash
vazs o o3
5 Short grass a830 s 0%
" Highgas .
-y e 0020 0030 asp
a Wature v eroga 0025 018 05
Y Malune fild crops e ] hvvai
v Doush .
1 Scatersd brush, huavy woeds bvie by el
2 Light brush and treca. i winter ons0 D060 080
3 Light beush and trees, in summes e brey by
i Medium 1 denss brush, b winker e 0100 a6
3, Mﬂllllm‘ﬂﬁmm i mummer .
i Trees
L Cloared land wilh ree stumpa, 5o speous b pre- b4
3 Same a5 sbove, but hemvy sprouls b Hr Fyrr]
3 Heavy siand of timher, few down trees, lithe .
undergrermth, B bk braches
A Same m above, but with Rl Inia beanches Lo e hin
S Donse willows, summes, siraight i I,
3. Mountsis Sireams, no vegetation in chamnel, banks whaally eep,
wilh trees aod brush om basks submerged
a. Botmom: pruvels, cobbcs, asd few boulders ey i, Py
B Bottom: cobbles with karge houldory 040 1 0050 a7
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Manning’s “n” values cont’d

Table 3-1 (Continued) Manning's 'n‘ Values

Type of Channel and Descripti Mininum Norma) Maximum
B. Lined or %,um;; Chamnels
1. Concrete
a. Trowel finish 0011 0.013 0.015
b. Float Finish 0,013 0.015 0.016
¢. Finished, with gravel bottom 0015 0017 0.020
d. Unfinished 0014 0017 0.020
€. Gunite, good section 0016 0.019 0.023
f. Gunite, wavy section 0018 0.022 0.025
g On good excavated rock 0017 0.020
h. On irreguler excavated rock 0.022 0.027
2. Conerete hottom float finished with sides of:
a. Dressed stone in mortar s 0.017 0.020
b. Random stone in mortar 0017 0.020 0024
o. Cement rubble masonry, plastered 0.016 0.020 0.024
d. Cement rubble masonry 0.020 0.025 0.030
c. Dry rubble an riprap 0.020 0.030 0.035
3. Gravel bottom with sides of:
a. Formed concrete 0.017 0.020 0.025
b. Random stone in mortar 0.020 0,023 0.026
¢ Dry rubble o riprap 0.023 0.033 0,036
4, Brick
& Glazed o011 0.013 0.015
b. In cement mortar 0.012 0.015 0.01%
5. Metal
& Smaath steel surfaces o.011 0.012 0.014
b. Corrugated metal 0.021 0.025 0.020
6. Asphalt
& Smooth 0.013 0.013
b. Rough 0.016 0.016
7. Vegetal lining 0.030 0.500

30
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E le Cross-section
h: [US Ithan Awe. = | Riversta: [300 =31
FEMA  Plan: Plan 03 10/16/2015
Driveway of ot
TR I 04 } 07 I
= )\ \ _—
l Mannings n out of bank ‘ l Mannings n channel Gons
Bank Sta
350°
348
LOMA
346
344 A
342
J“'1“!}"!} 1050 1100 1150 1200 1250 1300 1350
Station (ft)
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COMPUTING A BFE
Compute 1% Flood Flow using SCS TR-55

Delineate Drainage area to POI from USGS Map

Start at downstream cross-section, delineate DA perpendicular to flow.
Planimeter or scale DA from CAD drawing.

PASDA mapping used to determine ground cover/land use.

32
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COMPUTING A BFE

* Use Web soil
survey to look up
Hydrologic Soil
Groups.

* Compute
weighted CN for
each land use and
HSG.

+ Use NOAA Atlas
14 for 24-hour
rainfall data

Compute 1% Flood Flow using SCS TR-55

Fycrotogi: $Sail Grougs—honligamery Goun by, Pennsyhenia
{15055-SPICY BRICKS)

33

COMPUTING A BFE

Use NOAA Atlas 14 rainfall data
or Township ordinance.

*  Web site: hdsc.nws.noaa.gov
* Click the map for PA.
* Select Precipitation depth,

English units and Partial
duration.
* Type in the address of the site
location.
Goc g|a NOWA At 14

M

PF Diata Server Home - HDSC/OHD/NWS/NOAS

st nsad 32

N NOAA'S Kation patt
./ Hydrometeorological Design Studies CERtER

Precipitation Frequency Data $enrr|FFDﬂ

Home e g

34
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Using NOAA Atlas 14 rainfall data.

* Web site:
hdsc.nws.noaa.gov

* Click the map for
PA.

* Select Precipitation
depth, English
units and Partial
duration.

* Type in the
address of the site
location.

NOAA ATLAS 14 POINT PRECIPITATION FREQUENCY ESTIMATES: PA

Data description
Cota typecFrecptation deph = | Uriea: Enginh v | Time series syper [ Fartil guraion +
Sebec location
1) Marvialy.
4By bocamon (o Seed. Lo 1 S MW Lt e Submt

b By sz, it od A sasiomy: | Sl skion

ey asvens| 1714 0

3t map

Tope_* g e £ ) ket cabon
v A ne ) Vo crntbai o bt
# ek o sl s

”~ : S
5/ .

Lucation mfermation;
7| Wame: Lower beron Sam. Bueaana
=

Lot 400008

B
Alawr

e o b
n " Sowrne UBOSE
Using NOAA Atlas 14 rainfall dat
smg as rainta ata.
Use 100-year, 24-hour duration storm.
Rainfall = 7.62 “
Township Code required 8.4”
Use 8.4” (conservative)
PDS-based precipitation frequency estimates with 90% confidence intervals (in inches)'
Durafion Average recurrence imerval (years)
2 0 2% 50 0] 200 500 1000
s | 0347 0414 0486 0.5% 0597 0638 0713 075 0.784
(0320-0.378) || (0380-0451) || (0.445-0.528) || (0491-0584) || (0.543-0548) || (0577-0.605) {0639-0.781) || (0.660-0.820) | (0600-0.836)
i | 055 0662 0778 0.657 0.951 101 1.13 118 123
{0511-0805) || (0B08-D721) || (0713-0848) [ (0.785-D83¢) || (D.BB5-103) {0018-1.11) {1.01-124) {108-1.31 {1.08-1.38)
i | 0634 0632 0984 1,08 12 1.3 136 143 150 1.55
(0538.0758) || (07880008) | (80107 | oeing | (L0 | (a0 || (23ide) | p2ssy || (anisn) | Ty
Wemin 0.951 115 140 157 178 194 208 22 23 I
{0.B75-1.04) {1.06-125) {128-152) (144171} {182-1.94) {1.75-2.11) {1.28-228) (1.90-243) {212-283) 221217
| 119 144 179 205 1% 262 287 X 143 166
{1.08-120) (132157} {184-1.95) (187-223) {2.18-2.50) (236-2.88) {250-3.14) (278-241) (204-377) (323-4.05)
p™ 142 1712 216 248 292 326 360 394 440 475
(a5 || nsise | oerme) || e | e || eeds) | e2eied || ) | eess) | e
T 1.56 189 236 2713 3 260 3.99 438 492 533
(T | TERen | @ed) | oedersy | oeendsy | oeaney | oeseadn | e | @2esey | deMEN
o 134 2% 1% 340 405 458 514 573 63
{178-2.13) {2.15-258) {287-322) (3.00-372) (265-4.44) {4.10-5.02) {4.58-5.64) (5.02-620) {B84-724)
24 236 2.85 3.58 418 5.06 5.80 6.60 747 874
{2.18-2681) {281-3.15) {3.27-395) {3.80-481) {4.55-5.56) {5.16-6.38) # {6.47-8.28) {140-070)
B | ol gt | miign ( uifta
25129 {65785
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Using NOAA Atlas 14 rainfall data.

* Use 100-year, 24-
hour duration
storm.

* By selecting the
submit button at
the bottom of the
form, this txt file is
created and opened
in Excel.

* Similarly, you may
obtain rainfall
intensity data by
selecting
Precipitation
Intensity in the first
dropdown box.

Point precipitation frequency estimates (inches)
NOAA Allas 14 Volume 2 Version 3

Data type: Precipitation depth
Time series type: Partial duration
Project area: Ohio River Basin

Location name (ESRI Maps): Lower ~ Pennsyl
Merion Twp vania  USA
Station Name: -

Latitude: 40.0398°

Longitude: -75.3223°

Elevation (USGS): 346.13 ft

PRECIPITATION FREQUENCY ESTIMATES

by duration for ARI (years):

3.
14-day

|7-day

[10-day:
20-day. y . . I
[30-day:
5-day: 993 117 134 147 164

19.9

lbo-day 119 139 159 174 199

229

37

COMPUTING A BFE

Compute Time of Concentration to POI

Travel Time ~ 1) aQ ﬂ)

Summary for Travel Time Calculations with 3 segments:

Segment 1: SCS Segmental (TR55) - Shes

Length = 100 feet

Slope = 0.01 fift

Roughness Coefficient = 0.24

2 Year - 24 Hour Rainfall = 3.2 inches

Traval Time for Segment = 18 83 minutes

low

Segment 2: SCS Segmental (TR55) - Concentrated Flow

Unpaved surface
Length = 140 feet
Slope = 0.01 ftft

Travel Time for Segment = 1.45 minuetes
Segment 3: 5C5 Average Velocity

Grassed waterway

Length = 4375 fi

Slope = D.0287 ftHl

Calculated Velocity = 2.62 fils
Travel Time for Segment = 27,84 minutes

Composite Travel Time = 48.12 minutes —

38
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COMPUTING A BFE

Compute Peak Flow for 100-year storm
24 Hour Rainfall data from NOAA Atlas 14 (8.4”)

TGS Tabular Methon

PR T | -t’ o

109 Your Type W Arsem: Preciphation = B.A inchws

Bummary of input Parametan

LR Curve e Runal? T Ady T n At). Ty
facres)  Mumbar {in} (mdn) (i) (min)  penb
128,000 “o Q2 A 40000 48000 anoy A000 3
Compoute 120000 440 anr
SCF TRSS Take,lar Mettod
Watsenhed Tile. O Felive
100 Yaar Type 0 Stoam: Procipitation = L4 inches
A Sumeary of lngat Parkasetsn
Sibares Ases  Curve WP Bunol  Ta AT T AT
fazren] Mumber ) () [erin) (rmbe] mmin)
| wAGD  eAD G612 AST M0 46000 0000 30
Composie 17000 080 am
Lodividual §unares avd Composite |heronraphs
i na MEF I e e I')":‘Flr)‘lﬂ 140 150 4TH M8 280

4147 3400 8208 31528 34044 18738 BOSO SATE JAN N I8 000
Composite 1.7 3000 FZ0S ITRIB M54 1418 A6 SATH 1130 3670 4448 0.80

Thve ek B bn 3AT91 cha ol 127 has.

39

COMPUTING A BFE
Compute 1% Flood Flow using USGS StreamStats

* Delineate Drainage area to POI from USGS Map
+ Start at downstream cross-section, delineate DA perpendicular to flow.
* Planimeter or scale DA from CAD drawing. 128/640 Acres/Sq. Mile = 0.2 SM

40
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Compute 1% Flood Flow using USGS StreamStats

StreamStats - USGS

https://streamstats.usgs.gov/ss/ =
StreamStats has recently implemented updated regression equations for Washington and

Pennsylvania with further information about those equations below.

Google Search for “streamstats”

* Enter Address in “Search for a place”
* Search for 1314 Old Gulph Road, Bryn Mawr, PA 19010

41
Compute 1% Flood Flow using USGS StreamStats
* Click Pennsylvania for Regional Study Area
» Streamlines will appear on the map.

§ L X =

Biop 2 Veu have roomad i nalfciestiy b veinst | - & | \ia o
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Compute 1% Flood Flow using USGS StreamStats

* Click on the delineate button
» Select a point on the blue stream lines to delineate the study area
* Select the Stream crossing at N. Ithan Avenue.

43

Compute 1% Flood Flow using USGS StreamStats

+ If clicked point is valid, the study area will be delineated.
* Click on “Continue” button.

soewTeT & aTuoy ases S »
Banin Delinested 3

shep
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Compute 1% Flood Flow using USGS StreamStats

» Compare the shape of the watershed with the USGS Delineation.
* Both fairly Close to USGS map. SS =134 Ac. USGS =128 Ac.
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45

Compute 1% Flood Flow using USGS StreamStats

* Click on “Peak-Flow Statistics” button.

- T g, w

8
Basin Delincated ¥

Step 1!
the "R

specific

Flegression Bazed Scenarios @

o

Low-Flow Statistics
Bankfull Statistics
Al Flow Statistics

Base Flow Satistics

Basin Characteristics -~

Saloct All Rasin Chamcteristics

o Trtle}
seiecy Parameter Deseription

BSLOPD Mean basin slope e
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Compute 1% Flood Flow using USGS StreamStats

Click on “Peak-Flow Statistics” button.

Lew:Flaw Statistics

Bankfull Statistics l.-l,
Anewal Flow Statistics

Bave Flow Statictics

Basin Characteristics -~

seecy Parameter  Descriplion

BSLOPD Mean basin slopt  Mitiagy 8
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Compute 1% Flood Flow using USGS StreamStats

* The appropriate basin characteristics should be automatically selected.
* Scroll to bottom and Click on “Continue” button.

48

11/29/2021

24



Click on “Continue” button.

REPORT >

Step 1: You can modify compurted bazin

J|  cherscwisics her then selecthe pescf
reports you wish to generate. Then click the
Build Report” button

~ Show Basin Characteristics

Select available reports to display:

+ Basin Characteristics Report

+ Scenario Flow Reports

® Continue «

Compute 1% Flood Flow using USGS StreamStats

Under build a Report Tab, select available reports to display
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StreamStats Report is displayed
Click Print (I printed to Adobe PDF)
StreamStats Report - Mill Creek

Regien ID:  PA

Waorkspace 1D: PA20190106155003161000
Clicked Point (Latitude, Longitude):

40.03879, -75.32297
Time:  2016-01-06 10:50:1% -0500
* 74 - S e
. S?w(o / : o . e
& aynie
|
s
ot R r. l
& &
o Lo
o
E
"‘.‘b"‘”‘r,
%

Test

Basin Charactemistics

Code Value
DRMNAREA Aren that drains te a point en a stream .21
CARDOM Percentage of area of earbonate rock o
URBAN Percentage of basin with urban development 59

Compute 1% Flood Flow using USGS StreamStats

Unit
square miles
pareent

pereent
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Compute 1% Flood Flow using USGS StreamStats

* Report Contents - NOTE: The drainage area is outside the limits of the
Regression Model. Caution is advised using the results.

8 StrmamStats
Parameter Code Parameter Name Value Units Min Limit Max Limit
DRNAREA Drainage Area 0.21 square miles 2.02 1150
CARBOM Percent Carbonate o percent 0 67
URBAN Percent Urban 59 percent o 94

Peak-Flow Statistics Disclaimers pes riow Regon 2]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with
unknown errors

Peak-Flow Statistics Flow Report peaxfownegon 2

Statistic Value Unit

2 Year Peak Flood 82.1 ft*3/s
5 Year Peak Flood 148 ft*3/s
10 Year Peak Flood 203 ft*3/s
50 Year Peak Flood 351 ft*3/s
100 Year Peak Flood ft*3/s
500 Year Peak Flood 635 ft*3/s

Peak-Flowr Statistics Citations

Roland, M.A"and Stuckey, M.H.,2008, Regression equations for estimating flood flows at
selected recurrence intervals for ungaged streams in Pennsylvania: U.S. Geological Survey
Scientific Investigations Report 2008-5102, 57p. (http:/pubs.usgs.gov/sir/2008/5102/)
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Compute 1% Flood Flow using USGS StreamStats

* StreamStats Results - Drainage area = 134 Acres

Statistic Value Unit

2 Year Peak Flood 821 ft*3/s
5 Year Peak Flood 148 ft*3/s
10 Year Peak Flood 203 fi*3/s
50 Year Peak Flood 351 fi*3/s

100 Year Peak Flood ft*3/s
*  NRSCS TR-55 Results - Drainage area= 128 Ac., Q,,,= 368 CFS
* 15% Lower than StreamStats, but fairly good agreement, considering minimum D.A. = 2.02 S.M.
SCS TR-55 Tabular Mathod

Watershed Title; Di Felice
100 Yonr Type | Storm: Procipitation = 8.4 inchos

Summary of Input Parameters

Subarea Area Curve AP Runoff Te Adj, T Tt Ad). Tt
{acres) Number (in) (min) (min) {rnin) {min)
1 128.000 68.0 0412 4.57 4B.000 45.000 0.000 2.000
Composite 128.000 68.0 4.57
I 1 and G
Hybarea Time (hrs)
15 110 19 122 125 128 132 1356 140 150 170 200 260

% 11.17 3009 9205 31925 340.44 16728 8050 6878 3330 20.70 14.46 D.OO

Composite 11.17 30,09 52.05 31926 340.44 167,28 8959 5878 32.30 2070 1446 0.00

The peak flow i§ 367,91 cfs Yt 127 hrs.
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COMPUTING A BFE
Compute normal depth at downstream X-Section

P —

m= <+ Velocity V (ft/sec) = (1.486*R¥3*SV2)/n
i« Flow Q = A*V, where A = area of
cross-section.

* R=Area/Wetted perimeter (hydraulic
radius, in ft).

* S= Channel slope in ft/ft from
starting x-section to next upstream x-
section.

* N = Manning’s n.

* Break up cross-section into each
change in n value. (3 parts).

» Trial and error procedure
» Slope S is known. (0.014 ft/ft computed from plan) Used 0.0074.
* “n” is known.
* Hydraulic radius computed for given depth.
* Q = the capacity of the channel equal to the computed 100-year flow
(370 CFS).

53

COMPUTING A BFE

Compute normal depth at downstream X-Section
Spreadsheet included in notes. (Normal_depth in composite channel, 1-9-17.xlsx)

jarmal 1 compasie chann Thomas . Smith, IE,, LS.
3 W 182017
Shoper 10078

roen cells. cumputed v alows

Section Area P R | R™ n Veloci Flow
TRIAL T sf [ [ Tps chs
1] 1

Computed W. 5. Elev: 3450

Left 20 35.0] 629 HET 0.070; 5 5]

Centar 616 28.0] 2200 652 0040 5.406| 3330
Hught 4490 48 0| 1021 014 [ 18451 go 7| vizg | d-\i2g

1326 1110 1195 6 EX ] 2| 0| 38s3)
Tl 7 Roquired Aroa:
Computod W, 5. Fliv: 35
Section Hrea P R R n Velocity | Flow
THIAL 2 sl [ 1 I chi

Left 72 24 0 0.298 0 245 oo 0815 5 8|
Center AT B 280} 1.70 1.428 0.040° 4,565 215.2]
Raght rii) 360 0je3] oses| oovw] 1617 410 *Vidg
206 Ba0 . ; 3 A [N LR

For Trial 3
Q=
V=33
Arpa=| 110 96|
WS EL=| 4.9
Tomputed W. 5. Flv: _ JHET
Section Area P R R n Velocity | Flow
THIAL 3 sl H " I chs
Lett ) I )5 1) ) S 1
Center 55 B 28 0 1993 1 584 0 040 5061 2872 4}
Right 339  390] 0997 0998] 0070 1823 708 vizg |dvrg
1111 T N B 73 S -3 T ; a.m!' S0
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COMPUTING A BFE
Trial 1 - Compute normal depth at downstream X-Section
o .. Triall
==« Assuming Velocity = 4 fps,
compute required Area of
Cross-section. (93 Sq. Ft.)

* Determine depth of flow
(try 345.0), then compute
area and wetted perimeter

* Stationing can be used to
compute wetted perimeter.

» Using Excel, compute Area,
and wetted perimeter.

* Spreadsheet computes R, V

elevation.

Design flow 370 CFS
gSIope: 0.014 ft/ft and flows.

Computed W. S. Elev: 345.0 ft . Compare results with

Section Area P R R¥” n Velocity | Flow .

TRIAL 1 of Tt ft Tos ofs Design flow.
Left 22.0] 35.0] 0.629 0.734] 0.070] 1.843 40, ] H
Center 61.6] 28.0] 2.200 1.692 0.040| 7.435] 458€ Trlal 1 OvereStlmated depth.
Right 0] aso] 11| 1oul oo 25471 1248) Go to trial 2 with lower

132.6| 111.0] 1.195| 1.126) 4.701 623.4}

55

COMPUTING A BFE

Trial 2 - Compute normal depth at downstream X-Section

e Trial 2
.. - * Compute required area

e = tor trial 2 using

Velocity of Trial

» Try 344.5.

* Compute area and
wetted perimeter

* Using Excel, compute
Area, and wetted

perimeter.
_ * Spreadsheet computes
R, V and flows.
| Trial 2 Required Area 78.7 ° Compare results with
Computed W. S. Elev: 344.5 ft :
Section Area P R R n__ | Velocity | Flow De.51gn flow. .
TRIAL 2 of ft ft fos | ofs e Trial 2 underestimated
Left 72[ 240 0298] _0446] 0070 1421 8.0 .
Center 478 280] 1.707] 1428] 0040 6279  300.1 depth, but is close
Right 27.1] 36.0 0753] 0828 0.070]  2.079| 56.3
82.06 88.0[ _ 0.933] ovgﬁl 4.442] 3645 enough to 0.1 ft depth.
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COMPUTING A BFE
Plot the resultant flood depth on the plan

57

COMPUTING A BFE USING BACKWATER ANALYSIS

Results using HEC-RAS computer software

Reach

Elsvilion ()

"

River Sta | Profile @ Total | Min ChEI[W.5. Elev] CritWw.S. [E.G. Elev| E.G. Slope| Vel Chnl | Flow Area| Top Width| Froude # Chi
sl | 1 (0] || My | s | (sam [
1S Ithan Ave.| 10.0 PF 7400 391539 33990 39462 39892 0.000130 141 47239 13596 010
US Ithan Ave.| 20.0 PF 36800 330ET 4317 MIN7 4364 0009776 567 9965 17878 069
U5 Ithan Ave.| 25.0 PF 36600 34142 34414 414 34457 0011946 543 929 15152 077
US Ithan Ave.| 30.0 FF 3EB00 34190 34473 445 34503 0008275 536 10283 9453 067
US Ithan Ave.[ 40.0 FF 1 B0 34298 34566 MEE7 34618 0018433 70z 8336 7550 0.94
US Ithan Ave.| 50.0 PF1 6800 MIET  METH  ME3I0 4748 0014305 812 22 110m 087
US Ithan Ave.| 60 P 1 36800 34441 34749 W72 347.93 0009258 584 9955 9354 0E7
US Ithan Ave.| 70 PE1 36800 S22 34033 M833 4885 0019116 655 8721 864 082
US Ithan Ave.| 80 PET 36800 34645 34311 MB98 34974 0019593 897 7637 4310 1.03
Di Falica 0915 Plar Plan 03 972015
brewapori:
J o o —y
{ - DO

Station {1
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LOMA PROCESS

elationship of BFE to LAG for successful LOMA
10

DIAGRAM 2
Al single- and 1. with
(other than spiit-level) and high-rise buildings
with basement, either detached or row type (€.£.,
with or garage.
Distinguishing Feature — Thd.gottom flogr (basement or
underground garage) is below ground level (grade} on ail sides.~

59

Documentation for a LOMA

Required
* Recorded plat map or
* Arecorded deed accompanied
by tax assessor’s map
May be Required

¢ Certified metes and bounds
description and map

* Elevation Form with the
certified Lowest Adjacent
Grade (LAG) or Lowest Lot
elevation(s)

e Other elevation data

60
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Documentation for a LOMA

FEMA will compute the BFE for single property!
Types of LOMAs

Removal of structure(s) or removal of a portion or all of a property
described by metes and bounds.

Required information

In order to analyze the property, an accurate survey tied to FEMA
datum is required.

Form MT-EZ (elevation form) used to describe the property
elevations.
An elevation certificate is also suggested. Required

* Recorded plat map or

* Arecorded deed accompanied by tax assessor’s map

May be Required

* Certified metes and bounds description and map for portion of
property to be removed.

PHLPARTMLT-OF HOMELANE- STCURITY -4 | DEAM EMERGINCY MANAGEMENTAGINCTY | 0w w0 sess sorey
APPLICATION FORM-FOR: SINGLE-RE SIDENTIAL 40T -OR-STRUC TURT AMIWOMENYS.TO-
NATIORAL 4 LOOD AN SURANC T FHOGRAM WA $= Anpires Fubvasry R, Jo00e
HMSCLOSURE NOTICEY
[0 2] v s, 1D Vourmeanitampletethe W11 sppbcation dorma: vt 4
m-Lahnert
o £l e LA 4877 1M I6ITH
e Lagatrstrition o Peopty Lot Bk Sutsuiones : [es— -
000 220 DRI TRITON be-COMpbet B0 07 (Chech onee!
P o ectioe 10018
L e e ‘ L}
= 1
— Wmhmmun
Segratn of Agphi ar {1 i rdrY. Date{reguited):
" | s
l
prreTe— 6
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Form MT-EZ

May not be used if fill placed to raise ground below the BFE.

T
A—This-secti v pl y-the-property property-owner's-agent - p y quest,
thisform-must be-completedin-its-entirety, unl d-as-optional. issionswi in-processing-delays. 1
4
1.+ Hasill-been placed-on your-property to-raise ground that-was previously below the BFE?]
-
O-no-IJ If Yes, STOP!!
/dI_mt-1.shtm¥]
g (877-FEMA-MAP){877-336-2627)1
Y
2. Legal-descrip perty-(Lot, Block, o perty{required):-,
3. Areyoureq minati o heck-one)+
1
3 Astrucn property> What is the uetion? ] (MMAVYYY)]
[~ a-portion-ofyour-legally-rec property?-(A-certit ot P moved, -certified-by-a:
istered i i licznsecHand. y quired.Forshe-preferred " dbound: iptions,
please referto the- MT-EZ Instructions J
[+ vour-entire-legally-recorded-property ]
b
PP 1ot v v
punis yefit impri: ode,: H
Applicant's Name:(required):] E {0 By - here you may
ool i
B
pany: {required): 9l | Daytis D
- qf e
FaxNo.{optional):f
-l
Signature-of-Applicant:{required) ] Date(required)+)
T soray

63

Form MT-EZ

Complete for either structure or land removal.

Complete property Information

B—This section-m: pr g delays.e
q P is-property,it-
thereof, i .. A
Applicable-Regulations
The regulati ini p gram i , Chapterd,-Pans70-and-72, Code-of-
The-purp rt704is 0 pr i procadur DHS A ik revi i itted-by
property property rtentiyincl ¥ part to-the-technicabdifficulty-of-
1 p.Par poly i i iginal-ground o or
zhave the BFE-since the-effective-date pleg., p{FIRM) v Map(FHEM)] property
be-within-the SFHA-
Basis-of-Determinationt]
DHS-FEMA' inati gally -arpor - described by unds, may
pona i 156-annual-chance ) Fi |-with-certzi mation. T} ion ion-requiredis:
o I ForiZy o) ge7-of the-MT-E i i g
i \pportif equiremenits.
D jinati o

[Ostructureocated-on-natural grade-(LOMAT

)
Lowest-Adjacent Grade to-the structure-{the-elevation-of the-lowest ground-
touchingthe-structure-including attached-patios, stairs,deck-supports-or garages)x

[ Legatly recorded parcei-of-land, o portion-thereof-{LOMA]H

Elevation-of the-lowest-ground-on-the-parcel-or-within-the-portion-of-1and-to-be-
removed-from-the-SFHAR

1.-PROPERTY-INFORMATIONI

Property-Description-(Lot-and-Block-Number, Tax-Parcel-Number,

-ar-Abbreviated-Description-from the-Deed, etc. )+

2.-STRUCTURE-INFORMATION &1

Street-Address-{including-Apt.-Unit, Suite,-and/or-Bldg.-No.):+
previd

‘What-is-the-type-of-construction?-{check-one)--
CJ-other-(explain)

D-crawl-

D basement/enclosure-+

Spact D-slabon-gr 10l

64
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Form MT-EZ

Complete Geographic information using FEMA FIS datum.
Use Google Earth for Latitude and Longitude data or GNSS
Complete FIRM information from your Firmette.

For Zone A, there will be no BFE (indicate none or N/A).
Sign and seal the document.

3.-GEOGRAPHIC-COORDINATE-DATAH

Please-provide-the-Latitude-and-Longitude-of-the-me pstream-edge-of in-decis gl estfifth-decimal-place)q
Indicate Datum:-[_J wase4- ] napas- ] nap27 Lat.-feeee. seass Long.-88988  seseay

Flease-provide the Latitude-and-Longitude o the mostup: "
Indicate-Datum:[ ] wGses-[]- NADES [l NAD2T-—Lat 29222 -p2%8 8 | gng -]

4,-FLOODNSURANCE-RATE-MAP-{FIRM)INFORMATIONH

NFIP-Community-Number:f | Map-Panel-Number: Base-Flood Elevation-{BFE):Y | Source-ofBFE:]

..... - . - sasany
5.-ELEVATIONANFORMATION{SURVEY-REQUIRED)

el i T ucture- 1 T

*-Elevation of the lowest grade-on the-property; or-within-metes-and-bounds area-{to-the nearest-0.1-foor or- meter)-—» #9292 Jgeses frm)

w4 Indicate-the-datum-{if-different-from-NGVD-29-or-NAVD-88-attach-datum-conversion)--[_J NGVD-28-— ] NavD-88--- [ Other-(

rattachment)-1
++Has FEMA{dentified-thisarea-as subject tofand-subsidence or-uplift>—+{J-No-—[C]-Ves—-{provide date of current releveling)- #5355

. 2 0 &
Alidos PP orre - ¥ punic ¥
P ade, £
Certifiar's Name: 12955 License- o 52550 Expiration Date: 1222 %n
CompanyName: ! Telephone o 15488 " Facho.:?
Sezh{optional}q
Email:f2e20 5
Signature Date
..... L,

65

Common Application Issues — LOMAs

= Failure to write the legal property description and address on the
application

= Failure to enter contact information and sign/date the application

= Submitting a deed or plat map that is not recorded

= Missing vertical datum on the Elevation Form

= Elevations not based on finished construction for an as-built determination

66
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Online LOMC

¥ FEMA

\lelcome, Mark Knowies LOWC Home  UpdsteProfile  ConfaciFMIX  FAQ  Help  Comments  Sign Out

Online Letter of Map Change
New npglication

5 10 (S Refresh [
© Amendment 5
FEMA Cass 3
applicaton 1D~ Property Descrighon ”Em,‘e_'“ G Status o' Adlon

Customer Support e 20675608561 asdf 130400014 12052012 UPLOAOD
21368576798 Viarks LOMA Only NOT SUBMITTED TAE
(¥R Call Us 21511683718 asdf NOT SUBKTTED
@1-577-FEMA MAP 21543474788 asdrasdr NOT SUBMITTED
- 21575213082 121212 LOWA Only Way NOT SUBMITTED
M Shawing 1105 of 5 enfries

= Allows a FIRM amendment or revision to be requested through an
online platform instead of mailing in an application

= Supporting documentation can be uploaded online and case-related
correspondence is e-mailed to the applicant
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Eligible for eLOMA 'S | Not Eligible for eLOMA . L

Structure/lot on natural ground Structure/lot elevated by fill A -

Single structure/lot Multiple structures/lots; condominiums

Existing structure Proposed construction

Zones A1-30 (except in floodway), Zones A, V, VE, V1-V30, AQ, D, B, C, X

AE (except in floodway), and AH

New LOMA requests Re-issuances or LOMAs in progress

Subject area on FIRM panel has not been revised by a Subject area on FIRM panel revised by LOMR

LOMR

Structure/lot located on land that has not been annexed  Structure/lot located on annexed land

68
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Resources
= FEMA Map Information eXchange (FMIX)
* Toll free by phone at 1-877-336-2627
* By email at FEMAMapSpecialist@riskmapcds.com
= FEMA Map Service Center
= National Flood Hazard Layer — FEMA GeoPortal
= eLOMA (Mapping Information Platform)
= Online LOMC
= Code of Federal Regulations
= LOMC Fee Information
= FEMA Forms
= NFIP Technical Bulletins
= USGS Vertical Datum Conversion Information

69
The National Flood Hazard Layer
* FEMA’s nationwide geospatial wome - FEMA's National Flood Hazard Layer (Official)
database of all digital effective [Eostase]| #8sasemso
FIRM data n ok
* Integrates FIRM data Legend
including LOMCs nightly e (o sennd)
* Available in GIS format L‘omiwe
* FIRM and FIS are still the i panels
- (]
official source of data Grose soctons
* Available in 3 platforms st P Bevaons
70
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Creating a FIRMette

= Tool on the Map Service
Center that takes a snap
shot from a larger FIRM

= Captures map panel,
scale, and selected area
to zoom in on

= Useful for floodplain
determinations

= Would you like a demo?

71

Questions?
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