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A WATERSHED APPROACH







Protect life and property while
restoring ecological processes
that connect land and water

Complete recovery work on a
watershed scale

Support early planning to identify
root issues, develop holistic
solutions, and allow time to
secure appropriate funding

Support watershed coalitions
as a model for stakeholder
engagement

Execute projects with multiple
objectives

Incorporate resiliency into
every project



RECOVERY: BY THE NUMBERS

¥
* 117 total flood recovery projects completed (68 ' ¢ [x\ i
EWP) o Prowe Projacs
(&) e 3
* Total construction costs of over $70 million 5 am A
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private structures protected

e Greeley,
e

* 65 miles of river and floodplain improvements
implemented (40 miles EWP)

* 12 watershed master plans finalized
* 34 resiliency planning studies completed

* 23 comprehensive recovery planning studies
completed

* Over 700 private property owners engaged

* $4.2 million across 10 coalitions for capacity
building staffing grants. CWCB supplemented
this with an additional $400,000.

*These are numbers for the CWCB and DOLA led
recovery efforts for the 2013 flood.




HOW AND WHY OF LESSONS LEARNED

« Recommendations that will allow state and
federal disaster response programs to
implement more resilient and holistic
recovery actions (noted as
Recommendations for Changes to State
and Federal Disaster Response).

« Actions to implement immediately after a
disaster has occurred (noted as
Recommendations for Disaster Recovery
Actions).

« Action items that can be completed by a
community ahead of the next disaster
(noted as Recommendations for Pre-
Disaster Actions).
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ORGANIZING FOR RECOVERY




DEVELOP A CENTRAILIZED RECOVERY PROGRAM THAT
CAN SUPPORT A COMPREHENSIVE VISION

Reduce Hazards and Protect Life Safety
and Property

Use Federal and State Funding Effectively

Enhance the Health and Resilience of
Watersheds and Stream Corridors

Build Capacity of Watershed Coalitions

Advance a Watershed Approach to Flood
Recovery

o B~ W N B




Pre-Disaster Planning

Multi-Hazard Risk
|dentification

Pre-Disaster Agreemeants

Monitoring and
Adaptive Management
Monitoring

Adaptive Management

Implementation
Construction Qversight
Standard Specifications and
Invoicing

Construction Procurement
Planning for Revegetation
PlantInstallation
Revegetation Maintenance

The Human Element
Communication
Stakeholders
Training

Disaster Response

Emergency Actions

Bring Together Technical Experts
Post Disaster Data Caollection and
Analysis

Recovery Planning

Shared Corridors

Locally Led Plan

Evaluate Buyouts

Project Sceping and Prioritization

Design and Permitting

Funding for Design

Design Strategies and Standards
Quality Assurance and Quality
Control

Infrastructure and Resiliency
Permitting

Floodplain Management

GRAPHIC: Conceptual Model for Disaster Recovery. The figure above is representative of the disaster recovery process implemented by the Colorado Water
Conservation Board and Colorado Department of Local Affairs following the 2013 flood.



MAXIMIZE THE BENEFIT OF FEDERAL FUNDING
THROUGH CENTRALIZED LEADERSHIP AND
ORGANIZATION




MAXIMIZE THE BENEFIT OF FEDERAL FUNDING
THROUGH CENTRALIZED LEADERSHIP AND
ORGANIZATION

RESPONSIBILITIES

RECOVERY « Provides funding and program oversight,
FUNDING « Addresses programmatic requirements
OPPORTUNITIES such as environmental compliance
* Creates a program Technical
Assistance team to support
program management, design,
construction oversight, and QA.

« Sets the recovery vision
« Provides partial match funding

« Set program expectations, e.g. « Sets guidelines and standards

get away from overly restrictive
design requirements that are
inappropriate for stream
rehabilitation (e.g. 100% design)

 Communication with local stakeholders
» Oversees project implementation

* Raises local match

«  Commits to O&M

LOCAL
SPONSORS



AUTHORIZE STATE AND LOCAL RECOVERY FUNDING

. Get people working

. Keep local disaster recovery
money as flexible as possible

. Use local funding for recovery
plans

. Leverage local dollars for
construction match




PROJECT EXAMPLE: Colorado Recovery Planning

*  Funding for master planning was made available via
CWCB

*  Move watershed coalitions and communities
towards prioritization and implementation of
recovery projects:

®* Reduced flood and geomorphic hazards

* Improved ecological conditions

* The master plans defined each watershed’s vision
for recovery and enhanced the community’s
understanding of the river corridor and associated
risks
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DISASTER RESPONSE

+

SHARED CORRIDORS




Getting the foundation for
a successful long-term
design set immediately
after the flood in the
emergency response
actions is imperative for
recovery success.

DISASTER RESPONSE & SHARED CORRIDORS



WHAT DO STREAMS LOOK LIKE
IMMEDIATELY FOLLOWING A FLOOD?

DISASTER RESPONSE & SHARED CORRIDORS



AND WHY DO THEY LOOK SO DIFFERENT A
FEW MONTHS LATER?




REFRAME THE FLOOD:
From a “river problem’
to a “human problem”
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POST-FLOOD EMERGENCY REPAIRS
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DISASTER RESPONSE & SHARED CORRIDORS

Ir
Iment

O
4=
Q
@)
(qV)
O
)
O
Q
Q
-
V)
&
(qe)
Q
e
4=
V)

accommodate the
energy and sed




Conceptual Model of Energy Continuity
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Conceptual Model of Energy Continuity:
Channeligzed




Shared Corridors: Consider the difference
between addressing a problem and

transferring a problem
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Colorado Disaster
Recovery: Lessons
Learned

County Road 43
Larimer County—FHWA project

Highway elevated and ‘
moved away from hazardous

Gatakde mtficheod Managing Infrastructure in the
Stream Environment

Advisory Committee on Water Information
Subcommittee on Sedimentation
Environment and Infrastructure Working Group

vafft oty T AP - oett, e N - G Ny
Box 1.—Big Thompson River - U.S. Highway 34 Improvements
After a devastating flood in 2013, the Colorado Department of
Transportation repaired and re-built a canyon-bound highway. Many
portions of the highway were washed out, especially where the road
ran along the outside of river bends (right). The highway was elevated
above and moved away from one such high hazard area as part of the
post-tiood reconstruction. Other resilient designs include setbacks
from the river, vegetated floodplain benches, and integration of
vegetation into embankments. Though costly, these improvements
reduce the risk of future damage and the economic costs of losing a
major transportation corridor from the next flood Colorado Depar

Colorad Depor | DISASTER RESPONSE & SHARED CORRIDORS

Prepared by:

Joel S Sholtes', Caroline Ubing', Timothy J Randle', Jon Fripp®, Daniel Cenderelli®, and Drew C Baird’

1: Bureau of Reclamation, Technical Services Center, Sedimentation and River Hydraulics Group, Denver, Colorado
2: Natural Resources Conservation Service, National Design, Construction, and Soil Mechanics Center, Fort Worth, Texas
3: U.S. Forest Service, Mational Stream and Aquatic Ecology Center, Fort Colling, Colorado
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Disaster Response and
Shared Corridors



FLOOD RECOVERY PLANNING
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WATERSHED ZONE STREAM DESCRIPTION

PRE-FLOOD POST-FLOOD

. SE=

Pre-Flood: Partly confined stream with moderate channel grade and
low sinuosity. Homes adjacent to stream bank and in the
floodpilain. Stream has moderate channel grade and low
sinuosity.

Post-Flood: Stream migrated significantly and deposited large
amounts of sadiment.

Future: Floodplain is free of major development allowing normal
riparian habitat development with secondary channels
used to help transport future high flows.

AL

Conceptual Model for Left Hand Creek Watershed
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PROJECT IDENTIFICATION AND SCOPING










TA
Recommended
Award

TA
Watershed Coalltlo (Project
Team |Applicant Coalition Project Type n Rank |Cost Naotes
Rank
. . . Habitat, hydraulic, floodplain
EEEES;”DSOH River Restoration | 1. 5mpson improvement, bank stabilization, 1Tof1  [8296.791 |Fund project as proposed
geomorphic risk
Ceal Creek C Watershed - . . :
F,;::nerr:; b anyon viatershe Coal Creek Debrs. ercsion, bank restoration 10of1 $177.604 Fund to full $300,000 and extend the project length
Fourmile Watershed Coalition Fourmile Fevagetation, restoration Z2of4 72379 and Eu{i} te design build the project eriginally
Fourmnile Watershed Coalition Fourmile Debris, ercsion, bank restoration MLA 227,621 identified as the SB-178 project (before the money
James Creek Watershed Initlative | Lefthand Restoration High 299,892
Lefthand Watershed O i htl : < $299, Examine these two Lefthand Projects and determine
Gic;uin alershed Lversig Lefthand Debris. Floodplain, Channel High 2208 730 |if they can be completed for a total of 300K
. Lipper Fountain : )
Fountain Creek Watershed, Flood LID demonstration project on )
f
Contral and Gresnway District Syzizhe Chez._rgnne Cheyenne creek - e AL A
Creek Coalition
1,
Estes Valley Watershed Coalition | Estes Valley :::::Sidn;estoratlon. riprap, channel 1of1 287,200 |Fund project as proposed
Little Thompson Watershed . ) S A See TA notes on how to allocate funds i not all 5
[ I . 3 :
Restoration Coalition Little Thompsaon Restoration, stabilization, mitigation |1 of 1 $299 200 sites are construction ready
Increase fund request to full 3300,000 and ask that
Town of Lyons St. Vrain Bank restoration dof3 5278.218 Lyons extend upstream of town boundary to old
south st vrain bridge (see TA notes)
SUBTOTAL
Recommend this project be partially funded for
2 Town af Lyens Sk Vrain Bank restoralion ? $300,000 channel work only at $75/1f and combined with
SB-179 fund project
- Lefthand Watershed COversight Lefthand Puplic engagement, engineearing High $254 238 Consider parti.al funding for further debris remaoval
Group design, weed management and revegetation
2 City of Longmont St Vrain Ft.eveg.etatmn. e ? $150,000 Consider funding reveg only
diversion, culvert
Request revised proposal to innovate debris rack
2 Boulder County Fourmile Stabilization, debris rack 1ofd |$250.313 [design and install a demonstration project. Do not
fund for channel armoring as proposed. Consider
SUBTOTAL (FLEXIBLE)
3 Boulder County St \Vrain Breach closure, stabilization ? $300,000 e e T - N
3 Boulder County St. Vrain Breach closure, stabilization 2013 |ssnopop | - 0E IO PEATINGAMPEMETATon projsetin
£ Boulder County St Vrain Breach closure, stabilization ? F3A00,000




Watershed Coalition

Big Thompson

Coal Creek

Foumile

Foumile

Lefthand

Lefthand

'Uppor Fountain
Creek/Cheyenne Creek
Coalition

Estes Valley

Little Thompson

St. Vrain

St. Vrain

Lefthand

St. Vrain

Foumile

St. Vrain

St Vrain

St Vrain

Project Name

Project Type

Coalition
Rank

TA
Recommended
Award

Project Cost |Notes

Habital, hydraulic, floodplain improvement,

Fund project as proposed

Fund to full $300,000 and extend the project length

Fund Logan Mill Project. Coordinate with CWCB and BoCo to

design build the project originally identified asthe SB-179
project (before the money was tumed into road planning funds)

Examine these two Lefthand Projects and determine if they can

be completed for a total of S300K

Fund project as proposed

Fund project as proposed

See TA notes on how to allocate fundsif not all 5 stesare
construction ready

Increase fund request to full $300,000 and askthat Lyons extend
upstream of town boundary to old south &. vrain bridge (see TA
notes

SUBTOTAL

Recommend this project be padially funded for channel work
only at S75/1f and combined with SB-178 fund project

Consder partial funding for further debrs removal and
evegetation

Consder funding reveg only

Reguest revised proposal to innovate debris rack design and
ingtall a demonstration project. Do not fund for channel
armoring as proposed, Consider funding for culvert removal and
Inﬂll;ﬁon of a low water road crossing as has been used in
othe humed

SUBTOTAL (FLEXIBLE)

Combine into planning/implementation project in rounad 2

bank stabilization, geomorphic risk o8
Debns, eroson, bank restoration 10of1
Revegetation, restoration 20f4
Debris, eroson, bank restoration N/A
Restoration High
Debris, Floodplain, Channel High
LID demonsiration project on Cheyenne 10f1
creek

Wetland restoration, nprap, channel 1 of 1
reshaping

Restoration, stabilization, mitigation 10f1
Bank restoration 30f3
Bank restoration ?
Public engagement, engineerng design, High
weed management

Ravegetation, stream restoration, diverson, 2
culvert

Stabilization, debns rack 1ofd
Breach closure, gabilization ?
Breach closure, stabllization 20f3
Breach closure, stabilization ?
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Upper Coal Creek Improvements Project
Weekly Construction Update

Date: 04/28/2017 Page 1 of 2

By: Mark Schutte
Location: Coal Creek Canyon, Jefferson County, CO.

PROJECT SPONSOR: Coal Creek Canyon Watershed Partnership

Work In Progress

Completed all improvements on Lowe property

1.  Excavation and installation of two low benches with void-filled
riprap backslopes.

2, Boulder toe installation completed between channel and low
bench areas.

3. Construction of double-stacked boulder wall completed. Riprap
hackslope installed.

9 .

Above: Completed installation of double-stacked boulder wall and
boulder toe on Lowe Property.

Below: Began excavation of low benches on Lowe property, river
ledt.

Began red soil removal efforts on Simonetti property.

Upcoming Work

1. Mobilize to Cameron property and begin channel improvements.
2. Continue red soil removal on Simonetti property.

3. Revegetation work on Adair and Khachatrian properties.

Other Notes

1. Alarger crew will be on-site in the coming weeks to speed up
revegetation,

2. Contractor will protect sites with additional erosion control if
necessary in preparation for precipitation over the weekend.
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SOIL LIFT

INSTALLATION

SOIL LIFT

DESCRIPTION
e R RS S E

CONSTRUCTION TECHNIQUES

SETRLLATION FONBAMENTALS PETENTIAL ENBARCEMENTS

BANK STABILIZATION

CANMON RANED

CONNON FALLURES

BELATED INSTALLATION PRACTICES




PERIODIC ESTIMATE FOR PARTIAL PAYMENT
SUMMARY AND APPROVALS

PERIOIMC ESTINATE NO. & PERIOD XXX DY THRODGH NXXX NN 2017

ORIGINAL CONTRACT WORK
ORIGINAL CONTRACT WORK THIS PAY PERIOD COMPLETED TO DATE
Bid Item Description Quantity Pay Unit Unit Price Total Cost Quantity Total Cost Quantity Total Cost Parcent Complete
{1} 2 3} 4) {5} 6) 7) 8) 9) {10} 11]

TASK 1 - REMOVALS AND RELOCATIONS

1 Cearng and Gruabing n Acre 50,00 S0 0| n 5000, n 50 00| acivint
2 Remaval af Bebrs 1] Load 0.0 S n snonf N sn.anf Aoy 0l
3 Removal of Tree o LA 340.00) RN | o RN | 0 so.onf wovi!
4 {Reset Pedestrian Footbridpe 0 CA S0.00 5000 0 S0.004 0 S0.004 Ho/0!
B JResseel Fenve 0 LF $50.00 50,004 0 50004 0 50004 AC/0!
AANRAARLAANLINSERT ADDITICNAL PAY ITEMS ABOVE THIS LIKE**AaArAAnAAR R
Task Subtotal $0.00| $0.00 $0.00| #DIV/0!

TASK 2 - EARTHWORK AND GRADING

[ Unciussiled Crcavation [Complete in Paoe) 0 Y S0.00 S000 0 S0.00 1] S0.00 Noiar

7 Tomo] 0 o $0.00 50,00 0 5000 0 5000 MO0




Some commen montoring
parameters and the stream health
factors they mast directly inform

Black =direct indicator
Grey =strong indirect indicator
White = wezkor no indicator

Floadglain connectivity

Floadplain width (Qu, Q, Qyq etc)
Fleodplain area (Qur Q,, Q) etc)
Overbank return interval

Riparian wetland area (delineation}
Prevalence Index (hydric plants} £
Species diversity/richness index -
Percent woody caver -

Percent cover by gulld|[ |

Percent cover by spedes -

NRCS Roct strength index =]

Noxicus weed cover -

In-stream wood (number, valume,

||Riparian condition

||Crganic materials
Traphic structure

Floodplain wood (number, volume,

Detritus {volume, mass)
Stream type,/evolutionary stage||
Sinuosity (stream length/valley

Branching rate, bifurcation ratio||

Meznder width (or ratio}||

Cross sectional area (capacity)

Entrenchment Ratio||

Bank Height Ratio|}

Cross section area||

Width/depth ratio

Slope {bankfull, water surface}

A;_:gradation rate

Degradation rate

Shear stress/critical shear stress

Lateral accretion rate

Erosion per length (volume, mass}

Length or area by degth/velacity

Pocl area (RPD>10, 1.5, 2.0}

Overhead cover {length or area)

Substrate (size, distribution, % fines)

Embeddedness

Fish biomass/number by

Invertebrate biomass/number by

Invertebrate impact indices

Flood Recovery Project Monitoring Methods

March 7, 2018

Mark Beardsley and Brad Johnson
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PRE-DISASTER PLANNING
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PLANNING FOR

FLUVIAL HAZARDS

e AT

Planning for fluvial hazards is an essential component of stream corridor
management and the prevention of future flood damages, as damage to structures
located outside of FEMA floodplains has been a common occurrence due to
fluvially-induced erosion and sedimentation across the state of Colorado. The
following are some proactive actions and best practices a community can
implement in conjunction with Fluyial Hazard Zone mapping to reduce threats to
life and property from fluvial hazards in their stream corridors.

‘0 CoLoraR0
——ir 5

FHZ QUICK START GUIDE

www.ColoradoFHZ.com

FLUVIAL HAZARD
ZONE MAPPING

— Fl

O

Fluvial processes become hazardous when an adjusting stream channel
* threatens public infrastructure, houses, businesses, and other investments. In
order to address the unrecognized hazards associated with erosion, sediment
deposition and other dynamic river processes, the CWCB has developed a
program to identify and map the hazards posed by these natural river processes
! and develop tools to help communities and landowners better understand the
hazards assoclated with flood events.

Flusial laard magning s
Magping Frogram (ICHAMP,

. HAZARD ZONE

PUBLIC REVIEW DRAFT

~
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http://www.coloradofhz.com/

RECOVERY RESOURCES




RECOVERY RESOURCES
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THANKYOU

Questions?

Jeff Sickles, Enginuity
isickles@enginiuity-es.com

Katie Jagt, Watershed Science & Design
katiejagt@watershedscienceanddesign.com

Michael Blazewicz, Round River Design
michael@roundriverdesign.com
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