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Paper Inventory Reduction (PIR)

Nt

FY 16 Funded Work
Discovery Watersheds
Paper Inventory Reduction Counties

« Paper Inventory Reduction (PIR) has and RiskMAP Watersheds Legend
been a major component of the ; :
modernization philosophy of the
program.

 PIR and the Modernization of paper
FIRMs once again became a priority.

« These mapping projects will take 2 1/2 to
4 years to complete depending on
ISe\iees.




PAPER INVENTORY REDUCTION
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RISK MAP PROGRAM‘
2018
COMBINED STRATEGIC COMS AND
BUSINESS PLAN
* Path to Statewide Map Maintenance
SNEl e Projects THE MISSOURI STATE
EMERGENCY MANAGEMENT AGENCY
* PIR £y 2
* Map Modernization not on LiDAR 5.
* Risk MAP on LiDAR needing Map
Maintenance
* USGS 3-DEP Compliant Topography
* Teaching Stakeholders how to “Fish”
in the Risk MAP Pond
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Status through requested 2018 Funding

Legend

I OFIRM on LIDAR
iy B PMR Map Maintenance
Lewis - Funded and In Progress

? DFIRM Not on LIDAR
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MISSOURI HYDROLOGIC UNIT CODES (MUC)
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Missouri’'s Road to Map Maintenance
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Persuasion (Beyond NFIP

Joining the
National Flood
Insurance

Joining the
National Flood
Insurance
drogram

Jnmapped Community)

i 2017-2018

! What is My Community”s Role? |

‘When 3 community choozes to join the N

adopt and enforce minimur i

standards for part in management |

Pe:_ rements within ths SFHA are desizned to pre\-em i
2w development from asing the ficed threat =

to protect new' and existing buildings from artup:.-d

Title &2 of the Code of Federal

£ CFR) section 60.3 for additional detzils

Jomlng the
National Flood
Insurance

Program

! : Mq)pedCotmtywnhoutPlalmg

7-2018

! . ! . - | 5

| What is the NFIP? | What is My Community’s Role? i
In 1988, the U.5. Congre: sbiished the Nationsl Flood | ‘Whan a community chooses to join the NFIP, it must 1
Insurance Program (NFi farce minimum floodpial

r participation. The floodpl;

i Jod

A community must require permits for all development
n the SFHA and ensure that construction materials a
method: d will minimize future flood damage. Permi
fites must contain documentation to substantiate how
buildings were actuzily constructed.

o Lessen future flood loszes naticnwide through
sound, community-enforced fioodplain
management practices; and

to sffordable, fedzrally backed

nce protection for property owners.

H development frcm ncreasing the ficed ¢
| to protect new and existing buildings from antic
itle 22 of the Co!
{44 CFR) section 60.3 for

Communities must 3ls0 ensure that their adopted
fioodpizin manazement ordina ind enforcament

The NFiP is based on an agreement between loca! i 2 4 _
! | A community must require permits for all development
| communities and the Federal Government stating thatif | R e Tt R Tsarials e
' the ity will 24 rforc an ' ANE HIBLOXSTACD aEpaaEn 1
hecommmiiy Wl ad ndenforce s floadpla d will minimize future flood damags. Permit |
3in documentation to substantiate how

| management ordinance to raduce future fiood risks to
actuzlty constructed

provided by FEMA or when Federal or stz
are revized.

| new construction in Spedal Flood Hazard Areas (SFHAS)
ths Federal Govenmant will make flood insurance

i availzble within the community.

| What is a Spedal Flood Hazard Area?
In suppart of the NFIF, the Federal Emargency

| Manzgement Agency [FEMA] identifies flocd hazard

| areas throughout the United States and its territories

| The SFHA is 2 Righ-risk flood hazard area defi
| 1and inundatzd by 3 flocd having a 1-pan

o
w

LFD and Map Adoption Period

area constitutes 3
ced for building
s of life and progerty
ved from floodplain

). Regulztion within this high
i reasonable compromise between
| restrictions to minimize pot:
| and the economic benefits 1o
| development

. —4

oining the NFIP

* SEMA has developed
brochures for you that
address where the
community is in the
Adoption Process:

* Participating

* Joining Mapped

* Joining Never
Mapped

* Joining No Planning
and Zoning

*  SEMA Staff helps ’rheh/
though each part of the
process

N’
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-’ ississippi River
: ter and Miss!
Whitewd mmulY > %
* Bordered by the Mississippi River o
on the east j o
Stoddard Lo
i entuck
* Bordered by the St. Francis River _ o ) y
Missouri |
on the west | &
--------------------------- i S
i New Madrid Q<
* Bordered by the Little River ‘f% g
Headwater Diversion Levee to v a3
the north T é’,’
* Covering approximately 3,014 Epemiscot Tennessee
square miles plus another 900 Dunklin =
Square Miles draining to the area
\
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TURNING
THE MS
RIVER
LOOSE

Bootheel, Missouri - No-Levee Scenario Breakouts wo o d
e

— Mizusspp Rever No-Levee 1 s Mssissppi River No-Levee 6+ + St. Francs River No-Levee 5
s Mississippi Rover No-Levee 2 St Frances River No-Levee | s Bk Chute / Litde River No-Levee
—— Mississipp Rever No-Levee 3 St. Francs River No-Lovee 2 New Madnd No-Levee
p—Mississippl River No-Levee 4 wemmm St Frances River No-Levee 3 s Hil Diversion No-Levee i \ 4
— Mississppl Rever No-Leves 5 St Francs River No-Levee 4 wssm Doxtor Apornt No-Levee +




WITHOUT 1
SECTION OF LEVEE

Bootheel, Missouri - No-Levee Scenario Breakouts

m— Misminsippi Rever No-Levoe 1w Mississppi River No-Levoe 6 St Francis River No-Levee 5
Mississippi River No-Levee 2 St Francis River No Levee | s Ek Chute / Life River No Levee

w— Misziszippi Rever No Levoe 3 St. Francis River No-Levee 2 New Madrid No-Levee

- Mississippl Rver No-Lovee 4 wemmm S1 Frances River No-Levee 3 * Hil Diversion No-Levee 1

— Misassppt Rever No-Leves 5 St Francs River No-Levee 4w Dextar Awport No-Levee +
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\/ “ MULTIPLE WATERSHEDS
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More dredging than in

Panama Canal

100’s of Drainage Districts

15 plus Levee Districts

5 States
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4 FEMA Regions

B Franon Niver Bavns

3 USACE Districts

LE%e R Boama

ARKANSAS/
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BACKWATER TO BACKWATER

CROSS JURISDICTIONAL BNDYS

ALL MODELS MOVING
FORWARD TOGETHER
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OUR PROJECT GOAL

'
We Are Mapping the Entire County!
New Madrid County - - TG - —
Paper Inventory Reduction || "™ et LA b den . L c,,:;;;}?‘
Project Engineering S e 7 < * scon County L. —SN \\
Modeling/Methods Map ‘ . M;w_, | “siae
-\/ p =E '| o
Scoped Studies :
Enhanced Studies 3
e g{o:deie:i‘::’icw“"msc'”sm Stoddard, ccunty——'f“l_ 5{/ i
as part of 1his project - c:g; °°:'=' a

utilizing HEC-HMS and
HEC-RAS

Zone AH - SCS Grid Tool/
HEC-RAS 2D

Zone AH studies will be
developed as part of
this project using SCS Grid Tool
and HEC-RAS 2D
Leverage Zone AE -

=% Gage/HEC-RAS 2D

—

USACE 2017 Flowline Study

will be updated for Flood Frequency
Flows and incorporated

nto this project mapping.

Basic Studies

Zone A - SCS Grid Tool /
HEC-RAS 2D

Studies will be developed
as part of this project using
SCS Gnd Tool and
HEC-RAS 2D

— | avee

9
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Louaty,, -
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Totwain
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" MAP LEGEND - MODEL/METHO

-

SUMMARY TABLE
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Enhanced Studies — Results in an Zone AE or AH Flood Zone —

Includes Bridges and Culverts

Hydrologic Model/ Hydraulic Model/ -
Map Symbol Method Proposed T Rationale for Models Selected
. 1-D Steady-State| |, ) Gage station with sufficient records to establish flood frequency flows which is the
— Gage Analysis 0 Rivering Fydrology - preferred method when data is available.
it Ay By Analysis Hydraulics - | Well defined riverine streams with uniform flow directions.
Rainfall Runoff 1-D Steady-State Hvdroloa: Rainfall runoff model is required to account for sail infiltration, varied |anduses,
ap— Analysis 'g:— 0o Rivering | varoioqy - timing of rainfall runoff and various storage features within the area draining to the
kg g e, MECHAS Analysis Hydraulics - | Well defined riverine streams with uniform flow directions.
Regression 1-0 Steady-State Hvdrology - Regional regression eguations are applicable to the streams being studied. The
Analysis & m_ Rivering | ! 9Y " | Grainage features are similar o those throughout the region.

- :::f:ﬂ _ Analysis | Hydraulics - | Well defined riverine streams with uniform flow directions.
SC5 Typell o 2-D Riverine | Hydrology - | Flat areas with minimal slope for drainage with various depressions
Grid S Analysis Hvdraulics - | Interconnected channels/ditches with Top of Bank berms of varying heights above
Hydrology Virnr dmalyas Eratem ¥ natural ground.

Basic Studies - Studies — Results in a Zone A

Flood Zones — Without Bridges and Culverts

Hydrologic Model/

Hydraulic Model/

Map Symbol Method Proposed Method Proposed - - Ratlo_nale for Models S-E|EC'|:EI:| _
Gage Analvsis ':.,.,1 -D Steag,wztnarrg Hydrology - (p:jri?:rfégtﬁ:tﬁgg a}rgfgglggtt;ei;gf:”t;b?:tabllsh flood frequency flows which is the
— it fypien Analysis Hydraulics - | Well defined riverine streams with uniform flow directions.
Rainfal_l Runaff 1 -D Steady-State Hydrology - Rai_nfall run_off model is require_d to account for soil inﬁ!trgtion. varied I,ap,c!u&gg
= Analysis - Riverine : timing of rainfall runoff and various storage features within the area draining to the
Ry ety "Eifn? e ANBIYSIS | Hodravlics - | Well defined riverine streams with uniform flow directions.
Regression - 1 -D Steady-State | Hydrology - Regional regression equations are applicable to the streams being studied. The
Analysis &_ Riverine drainage features are similar fo those throughout the region.
ey ey e "Eifn? suee ANAIVSIS | Hydravlics - | Well defined riverine streams with uniform flow directions.

Static Elevations for Lakes

Map Symbel I:ﬂg;{::g%;foggsd:g ni?j:z';hsrrﬁg:gd Rationale for Models Selected
.. . .. . Static 1% flood elevations on lakes are useful if and when any construction or development occurs
Existing Analysis from | Existing Analysis

DNR or NRCS

from DNR or NRCS

around the lake. These elevations will be applied to the maps if they were established during the

design process and assessable in DNR or NRCS records.
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LIFE OF THE PROJECT STATUS GRAPHIC

YOU are here This will be shown quarterly in
stakeholder communications

> U/ ()

Project Kick-off
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CHANGES SINCE LAST FIRM (PIR STYLE!)
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1 square mile Study limits
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LIMITS OF STUDY IN FLATLANDS

Previously Mapped headwater areas
Areas of needed Floodplain management

Full extents vs Riverine Analysis Shore lining

Raw 2D Water Surface

Tool Piot Y Tool Plot
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POLICY ISSUES

* Unmapped Counties voting to Join NFIP

* Local FP Administrators Ability to use results
* Training, Workshops, Web Tools, U Tube Videos

* Local/Regional Engineering Firms Capabilities

e Just What is a ‘““No Rise”

* Administrative Floodways!!

* Compensating Frequency Based Cut and Fill

' \ / S
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GRID CELL SIZES

o_oo.ooooooooouoooo
R S N N R N N N A R
v.,..o.ooooo,,oooo..ooooo
elo|ofojo|ofe|o|ofe|o|ofo|e]e
slefofofe|ofofo|o|e|o|o|e|e|e]|e|e]|
e lelele Jeje|oelelo]e
, elelole]le
@Sy (oo |0 |00 |0 sle|e|e|
ele|efofo|oefefo]e]e .o
A R A N ¢
e lelo|efo]e|e]efe]e
&ooodooo.cf.oooooo
e TR [ =l i sl ] B2 =8 P29 [resal Pl 67 B2
L
8 B
Q >
%) fa%
T )
= O
W ) EEls
A
L
= 2 mE
b < W £ u
L > w unvn w
o . _— o
@) (@) <
— Vo) >
[ ] [ ] [ ]

......




Railroads

Levees

Agricultural Berms

Dams

DOT roads

County roads

Farmer roads
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CELL SIZE & BREAK LINES
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\ Model Size

. —4

Area not greater than 75% of software size limitations

HEC RAS 5.04 64-Bit processing provides ability to model larger areas

—— Streamline
Basin
Boundary

LIDAR
Elevations
e High
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* "~ HYDRO CONNECTORS AND BREAKLINES ~

Social Flood Water is hard to Coral

(Water Connections)

Multi-tasking raindrops

Lots of Concussion Protocols
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, Other - Detailed Studies ~/

Structure Geometry (DB available) FHWA /KDOT
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MISSOURI STATE HIGH‘NAY Di"ARTHENT
23% 7845 4
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BRIDGE OVEP ASH SLOUGH DITCH

LITWATED QUWTITHES e SUATE Q0D TROM SLITT TT LNE AONTHMEASTERY
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PROUECT WO %07 AXTE 157 STA The 3 18 (L SURVEY)

MISSISSIPPY COUNTY
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ALL THINGS BLE GEOMETRY /

Key
Hydroconnectors ,3/
. Streamlines J
= Breaklines v
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’ Relationship Between Rain on Grid and HEC HMS e

Y R T

Frequency /Duration Rainfall Depths

SCS Excess Rainfall Computed outside
Model

Excess Rainfall Hyetograph

2D Routing — Mesh Parameters

Mesh Storage Routing
Break lines and Hydro Connectors

Calibration /Verification

Frequency /Duration Rainfall Depths

SCS Excess Rainfall Computed within
Model

Rainfall Hydrograph

Time of Concentration and Channel
Routing

Muskingum Cunge or other Routing
Storage Nodes

Calibration/Verification
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Atlas 14 Rainfall —

Mean

5.5
6.6
7.5
8.4
9.5
10.8

Partial Duration Series Depths (inches)

Maximum

5.6 b
6.8

7.7

8.8

9.8 o
1.7

Summary of the Rainfall Depths Calculated from
NOAA Atlas 14

Rainfall Depth

CONVENTIONAL HYDROLOGIC MODELS
SUCH AS HEC-HMS ARE IMPRACTICAL
FOR FLAT, INTERCONNECTED AREAS

A TIME SERIES OF EXCESS RAINFALL
APPLIED TO THE 2D FLOW AREA WITHIN
THE HEC-RAS 5.X SOFTWARE

HEC-HMS INPUT HYDROGRAPHS USED
FOR LARGE LAKES AND DETENTION
FACILITIES.
* PER FEMA GUIDELINES RAINFALL DEPTHS
OBTAINED FOR THE 10%, 4%, 2%, 1%,

1%-PLUS AND 0.2% ANNUAL-CHAN@
STORM EVENTS

* FOR EACH 2D FLOW AREA, DEPTHS
CALCULATED AS THE AVERAGE OF THE
PARTIAL-DURATION GRIDDED VALUES

- o\ './
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Atlas 14 vs TP-40 (100yr 24hr)
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f& Precipitation-Frecuancy Atlas
of the United Stales
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TECHANICAL PAPER NO. 10
BAINFALL FREQUENCY AILAS OF THE UNITED STATES

for Durutions from 30 Minutes 1 24 Howrs and
Return Peciods from 1 to 100 Years
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iy Soils i
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Hydrologic Soil Groups
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NLCD Land Cover Classification Legend
I 11 Open Water

112 Perennial Ice/ Snow

| 121 Developed, Open Space

[ 122 Developed, Low Intensity
I 23 Developed, Medium Intensity
B 24 Developed, High Intensity

[ 131 Barren Land (Rock/Sand/Clay)
7 41 Deciduous Forest

I 42 Evergreen Forest

| 143 Mixed Forest

" 151 Dwarf Scrub*

| |52 Shrub/Scrub

| |71 Grassland/Herbaceous

| |72 Sedge/Herbaceous*

| 173 Lichens*

| 74 Moss*

[ 181 Pasture/Hay

[ 82 Cultivated Crops

| 190 Woody Wetlands

| 195 Emergent Herbaceous Wetlands

* Alaska only
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. CURVE NUMBER ‘\/

Summary of Curve Number Values with the
associated Land use and Soil Data

Hydrologic Soil Group
Landuse Description

A B C D

5 75w s
.
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—"" EXCESS RAINFALL DEPTHS 2

—

* TO OBTAIN THE EXCESS
RAINFALL TIME SERIES,
INTERCEPTION AND 8.4” rainfall for 1%
INFILTRATION (I1&I) LOSSES -2.1” 1&I losses
WERE SUBTRACTED FROM THE
RAINFALL HYETOGRAPH BEFORE
APPLYING THE 2D MODEL SINCE
THE CURRENT VERSION OF THE
SOFTWARE DOES NOT HAVE ~/
THAT CAPABILITY YET.

6.3” excess rainfall for 1%
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EXCESS RAINFALL >

* A Type Il distribution was Excess Rainfall Hyetograph, Plotted with the
Rainfall Hyetograph, developed with SCS
methodology

selected for the rainfall

hyetograph

* After removing the losses,
the excess rainfall can be
applied directly to the 2D
areas in HEC-RAS as o
precipitation boundary

condition time series
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Excess Rainfall Plot
for 1% Event

* THE RANGE OF EXCESS
RAINFALL FOR THE 1% EVENT
VARIED FROM AS LOW AS 1.1
INCHES IN THE SAND BAR AREAS
TO 6.9 INCHES IN THE
CLAY/GUMBO AREA AND 8.2
INCHES IN THE MOSTLY WATER
AREAS




Gage Data
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Gage Number

06574500
064875300
06876200
06876700
06575900

0637600
06576070
06876440
06576900

Gage Description

East Limestone Creek near lonia, KS
Limestone Creek near Glen Elder, K5
Middle Pipe Creek near Mjltenyale, KS
Salt Cresk near Ada, KS
Solomon River near Glen Elder, KS
Soloman River at Beloit, KS
Solomon River near Simpson, KS
Solomon River at Minneapolis, KS
Solomon River at Niles, K3

iy
USGS 82136000 BLACK RIVER AT KINGSTREE, SC
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Aerial Reduction Indices )
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Excess Rainfall (incremental inches)

Original Hyetograph verse Modified Hyetograph

Rising Limb Reduction Falling Limb Reduction
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e Calibration/Verification ~
B Legend
A S e Stage

Obs Stage
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v 64 GB RAM
v 2TB SSD
v P4000 NVIDIA Video Card

o =

Specs:
v/ 100 TB+
per location ® Hotel
Server Storage
Office Workspace
(2) 24” Upgraded deskiop
Monitors Specs:
177 7720 . v Geforce GTX 1080
Laptop I N v 1TB SSD

2D
Modeling o
Specs: Team o/
v Xeon E3-1545M-4-Core-3.8GHz Member
v 17.3" UHD (3840x2160)
+ 32 GB RAM
+ 1TB SSD

+ P4000 NVIDIA Video Card

+ 6 Cell 91 Whr Long Life Battery r 1 v
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ADDITIONAL BENEFITS TO 2D ’
g BEYOND RISK MAP
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* MODELS USACE COMPATIBLE

* STREAM STABILITY ANALYSIS FRIENDLY

* DAM INUNDATION MAPPING COMPATIBLE

* MS4 VOLUME BASED BMP ANALYSIS FRIENDLY

* SCIENCE BASED DERIVATIVES MANAGING DEVELOPMENT FLOOD RISK
* CIP UPDATES — MITIGATION ACTION PLANS
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Other - Stream Networks \/

E » Flow Paths and Stream
Lines Developed from
Hydro-Enforced LIDAR

' » Smaller Threshold for
Contributing Drainage Area

4 » 1sq. Mile
= » 2 sg. Mile
» 3 sg. Mile
» Y2 sq. Mile
» Y4 sq. Mile

Y » FEMA extents (41 miles) Sample Area/
%' » 40-acre drainage 7
XA » 10-acre drainage é

» l-acre drainage
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onveyance Crossing Assessments

W g o
bYo) on ®@ 80
< o8 °E
colg glo
3 8% £58°
o& oo Cle o
oo oo d
o we © goococo
y oem@ele o odo
= [ ol s ReloReRe]ls Jel

O
O
O

doce yeco o°
a
o © SET

e -~ % - i




-
w/ et wood.
Floodways ~/

Veloci’ry /Depth Derived
Frequency Based
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