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NOTE: The governor signed this measure on 5/1/2015.

Table 2. Natural Hazard Mapping - Three-Year Estimated Costs.
$4,465,000
750,000
Erosion Zone Mapping 700,000
Project Management 400,000
Data Collection 955,000
$6,870,000

Floodplain Mapping Update

Floodplain Map Digitization

SENATE BILL 15-245

BY SENATOR(S) Grantham. Steadman, Lambert. Cooke, Garcia. Heath.
Jones, Kefalas, Kerr, Martinez Humenik, Merrifield. Newell, Roberts,
Todd. Cadman:

also REPRESENTATIVE(S) Young., Ilamner, Rankin, Becker K.,
DelGrosso, Fields, Foote, Garnett, Ginal. Kraft-Tharp, Lontine, Melton,
Mitsch Bush, Pettersen, Rosenthal, Ryden, Singer, Williams, Hullinghorst.

CONCERNING THE PROVISION OF STATE FUNDING FOR NATURAL HAZARD
MAPPING.

wooc" ULV Unﬂmsg:‘lﬂl’l{ll"i "@

Rt N e Y Y R I A5 - 4 Ay




PHASE 1 ESTIMATED TOTALS:

Surveyed cross sections: 257 Miles of modified existing hydrology: 323
Surveyed structures: 833
Miies of new hydrology: 131

Miles of enhanced hydraulic study: 294
Miles of base hydraulic study: 160

5,000 square miles over 2 watersheds
- Over 39 communities, counties, and other entities affected
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Phase 1 Overview Map
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MODERNIZED VS. UNMODERNIZED
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Phase Ill Estimated Totals:
Surveyed structures: 220
Surveyed cross-sections: 82

Miles of enhanced hydraulic study: 104
Miles of base hydraulic study: 887
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Current and Proposed LiDAR in CO -June 2018
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“And you want to

achieve resiliency
too?”

Conservation

Community

Coalitions
Farmers/
Ranchers

Recreation



Early engagement
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Sample survey memo

May 9, 2017

TO: Colorado Property Oaners

After exteratv Moading o Colorado W Septermber 2013, the state establisned the Colorsdo
Recovery Office to manage state and ocal response to the floeds, indludieg Song-term
planning and resifiency efforts. As part of these efforts, the Floodplain Managesnent
Subcommittee recommendesd o hazord mappng project that would reflect actual, vpxdnted
corxditions in Coloradn and provide & framesworh for land use and other decision-making in
ares ikply 10 be atfected by Tuture flooding, armsion, and debels flow events, The
recommendod hazard magiing project woukd vpdate Moodplain mapping in certain
wiatershedh mont alfected by the September 20113 flooding. . The Colorado Water Conervation
Board (CWCB) |s the load agency coordinaling Usese updates and the mapping contractor
wiorking with the CWOB s AECOW, & well-qual Tled, natlonally recogeized engineesiog firm
with expertise In floodplaln mapping 10 conduct the Meld surveys and remate senmed
measurements of structures in and near the floodplains in your cammanity, The State has

been in contact with your courty and mumcipal officials to inform them of this project and to

obiLain their inpul regarding past Nooding in your community,

While survaying, surveyors defined above will make esvery offort to stay on public lands and
it of ways. It may be necessary, however, for the surveyors to enter yeur property for
short peiads of time. Should this occur, an employes from AECOM o an employes of the
stmte will make o bona lide, good falth atterrpt Lo contect you ¥ ndvance to seek permmiasion.
The surveyory will respect your property and wall ot Tnterfere withy yout use of it Upon
request, the surveyors witll entify themseives by driver's Hopnse o state dentification and
this letter of Introductian from the CWCa,

I you ave gy guestions or commesits, plesse foel free to contact me 8 1303] 5863441 ext
3230, IF you know of affectad exlividuals who have not recefsed this notice, plesse 14 oy

now. Thank you for your cooporation

Sincerely,
('-,"A{A’_ ,;ML-
7

Thuy Fattom
Floadplain Maoping Coordirator
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FACT SHEET/STUDY MEMO
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Project Nowe: | Colorad Hazard M P Phase |

Regarding | Coonds of Project Scope | Date | August 13, 2015

Commaniry | City of Boulder mn Boulder Couney
Conmmmtiy | J . . .
Clonmact(s)

Froject
Cowincts

i

This memo documents the Colorado Waser Comservaton Board (CWCB) 1s d 1 with the appropriate

contacts regarding the scope and methodology of the Colorad lhmrd\hwumhogmn(l'vqccn The
Progeet will tako multiphe vears to complete, so i is mpo 10 have a recond of this coordsnation Thas momo serves
wd’wmlhceom:mumushmcluwucdnmdnavw“nhmcm hodology by signing at the b and is for
doc only. A v of the Progect is descnbed belon

| o

Project Objective

The Project myolves condocting new flood hamed analyses and spocial flood hazard area delmeations for streams
particularly affocted by the September 2013 flood event in the St Vrain and Bag Thompeon HUC-% heds (IDs
10190005 and 10190006, respectively ) The susulting prodects and deliverables ase expected 1o form the basis for 3
subsoquent regulatory update for all studsed streams under the Federal Energency Management Agency 's (FEMA's)
Risk Mapping. Asscssment, and Planming (MAP) Program This regulatory update 1 not scoped or fnded af this time
Throughoot this process, CWCB and thoir consultant, AECOM. plan to coordinase with Fodoral, State, and Jocal
govemmont catitics as well as other relevant stakeholders 1o collaborate on project efforts, mcrease Nood awarcness, and
asssst i identifying risk mitigation actions

Genersl Project Approach
The followng methodology will be appbied to studying the seloctod streams i the St Viaun and Hag
watersheds, exoopt where deviations are specifically noted i the community -specific section below. All studscs will be
conducted usang FEMA's applicable Guidelines and Standards for Flood Hazard Mapping.  Project activities, inclodimg
ficdd surveys, will commence in the summer of 2015, excopt for reaches that will be studsed starting n the fall of 2016
duc 10 ongoing coostruction and coconery efforts
The project tasks vary based ou the study level of cach stream. The scoped streams and their study levels are shmnon
the enclosed Scoping Map  Enhanced Level studies include survey and fickd and will ey Uy result i
special flood hamnd arca debineations with plotted base flood < and latony floodways. Bus¢ Lovel sudics
do not incorporate ficld reconmassance or survey data, rely exclusively o |npogmphc data for termm informatson. snd
will eventsally result i model-backed special flood hazard arss without plotted base flood clevations. The Project
ks gonerally inchude the following sequence
*  Ficld Survey and Reconeasssance - Task will include the following for enhanced hes (base level studied h
are st surveyed)
Documenting the condition and tvpes of vdraalic structures, such as bridges and culvens, and cstinuting
associated | 1o incleacle M g coefficionts
Survey ing strocture dimensions wsd adjocent cross sections
Surveymg the channel and spocial flood hazard ascas along cross sccboms spaced approxsmately 2000 to 3,000
fect apart in the plains and mosntams, respoctively, whire structure spacing allows
o Topographue Data - Tash will incloade generating temaen models using topogeaphic datn from
USACE 2014 LIDAR where available, collected in October 2014
USGS 2013 LiDAR clsewhere, collected from October 2013 through Jamuary 2014
. lhdmlog Task wall inclade
Using CDOT post flood bydrodogac analyses where avaslable and modifying it 10 include the 1% plus™ and 4%,
flow rutes per FEMA specifications
Cakculatang new peak flood Mows for the 10%, 4%, 2% 196 1% plus™ und 0 27 anssal chance ¢vents for
streams not included in the CDOT pest-flood hydmology analyses

RDMAPPING.COM




Crafting the Message

« Re-State their concerns and how you have
addressed them

 Remember what you are being judged against...
the last big flood

— How do your design floods compare to the flood of record in the

project area?
— How can you use this to help them understand the proposed

project?
« Say what you know

— Engineers have a tendency to qualify their answers to the point
that they bring confusion and — in some instances — distrust

(‘he/she won't give us a straight answer”)
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Approximate Date

Y2 Survey Submittal and FEMA QC

¥2 Hydrology Submittal and FEMA QC

Y2 Finalize Hydraulics

Flood Risk Review Meeting and Comment Resolution
Y2 Submit Hydraulics and FEMA QC

¥2 Floodplain M apping Submittal and FEMA QC T
Resilience Meeting |

Preliminary FIRM Creation and FEMA QC
Preliminary FIRM Release

CCO Meeting

Federal Register Publication and 90 day appeal period

|

Appeal resolution
Final QC {assume no revised preliminary)

Letter of Final Determination
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* Software ca
expensive

* Less univers
understood.
difficult to n
use 2D resu
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AZCOM Technical Memorandum

To: | Thuy Patton, Colorado Water Conservation Board (CWCB) Floodplan Mapping Coordinator and
Corey Elliott, CWCRB Hazard Mapping Coordinator

From: | Rigel Rucker, Deputy Project Manager and Tom Wright, 2D Hydraulics

Date: | January 25, 2017 — Revised May 1, 2017

Project Title: | Colorado Hazard Mapping Program (CHAMP) | Project Number: | 60136665

Subject: | Calculating 2-Dimensional (2D) Floodways for Use on Regulatory Flood Insurance Rate Maps
(FIRMs) and Flood Insurance Studies (FIS)

Overview

An approach is needed to develop floodways for new studies using 2D models, unsteady flow models, or mixed 1-
Dimensional (1DY2D models (all generally referred to as unsteady flow models in this document), This document
outlines a snggested procedure that can create reproducible results in these situations.

Although 2D model use is not new, its use has only become more frequent recently, especially with the release of HEC-
RAS 5,0, which includes 2D capabilities at no cost, which are supported and continnousty updated by the Army Corps of
Engincers” Hydranlic Engincering Center, HEC-RAS has been the primary software tool used for the nation’s floodplain
mapping efforts since its release in 1997, Current guidance and procedures related to floodways were created for, and
are more applicable to 1D steady state flow modeling. Ideally, the following options should be considered in order to
comply with existing guidance, where appropriate:

1. Remove floodways from FIRMs where 2D analyses are conducted. Communities would then be required to
manage development by maintaimng models, or requiring developers to do so and venfy that a cumulative
surcharge in the floodplain is not resulting from new development

Develop a procedure to generate floodways in 1D, 1D/2D or 2D unsteady flow models.

Develop and calibrate a steady state 1D model using the results of the 21 model that can then be nsed to generate
a floodway, The 2D model will then become backup information for the regulatory model,

Option 1 can be costly and profubstive for commumities that fack resources, Option 3 requires use and maintenance of
multiple models; changes in the floodplan would require reconsidermg the effects of future encroachments, which is not
efficient, confusing to the end vser, and tme consuming/costly. Potential disputes through the review and appeoval ¢ycle
as 1o what constitutes a calibrated 1D model could also anse and this memo does not attempt to address that definiton.
In addition for Option 3, a floodway would be developed on o separate steady state 1D model that does not include the
detail or results that were included m the original 2D model. In other words, the 1D floodway would not necessanly be
reflective of what would be calculated for a floodway in a 2D model.

For CHAMP, it has been determined that floodways should be produced on all streams. For this reason and the reasons
above, this document will focus on Option 2. It should be noted that the other options shounld be considered, in order (1
t0 3), espeaially if Option 2 does ot produce appropriate results. It is also recommended that additional consideration be
given fo determining & more cost-effective, efficient way to maintain floodways in real time and/or developing guidance
based on new technology. This would likely entail dscussion with FEMA about modification of standards, use of an
available gnd system that can be modified to determine impacts based on development. updated tools from software
developers, and/or development of accepted guidance and tools to help make the revised floodway procedure more
cificient.
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