Cameron Peak
Fire Recovery




llg Thompson
Wa’rershed

Coalmon

+ Formed after the 2013 flood

+ Brought nearly $15 million
to the watershed for
flood recovery

+ 10 river restoration projects,
2 Iinfrastructure projects, 3
major planning projects




Beyond Flood
Recovery

—
-~

+ Vision for the Watershed: A healthy
and resilient Big Thompson watershed
benefitting fish, wildlife, and the people it
serves through collaborative efforts for
current and future generations.

+ Mission for the Watershed: Working
with others to take action that protects and
restores the health and vitality of the Big
Thompson watershed for the use and
enjoyment of our community.

Stream and Water Forest Health and

Disaster Recove
Resources Management b4
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Overarching Goals
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RIVER AND FOREST SOURCE WATER COLLABORATIVE
RESILIENCE PROTECTION STEWARDSHIP
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Public Information / Community Outreach

PiOs from all Cooperating Agencles : Collaborative Assessment and Recovery Team (CART) Executive Committee
i City/County, USFS, CSFS, NRCS, USGS, CPRW, CW(B, |-—-—-—-—-—====-— (Consists of Elected and Key Officials who
Financial / Grants Management 3 \ DHSEM must make policy decisions)

Financial Coordination, Fund-Raising, Grants

Coordination

/" Water Recovery (Public & Environmental) (" Individual Needs ) KSMJ :mnlmimnn:!\ 8 Mitigation and - ic Health ) ( Data and Information)
Work Group Health / Debris Work Group Services Work Group | | Resilience Work Group Facilitator: Management Work
Facilitator: Management Facilitator: LTRG Facilitator: Laura Facilitator: Jacob Castillo. LC Group
Jen Kovecses, CPRW Facilitator: Walker, Larimer HEH Shayle Sabo, LCOEM Economic Facilitator: 2?
LCDHE and Solid Waste Housing Support Director) Development
Science and Monitoring Services Mitigation Project Data and Modeling
Debris Modeling, Aging and Adult Implementation Agriculture and Farming
Modeling & Analysis Mitigation and Donations Services GIS
Management Management Recovery Plan and Hospitality, Visitor
Infrastructure, Damages Housing Stability and Unmet Needs Study Experience, and Models
Assessment and Repair Environmental Health Volunteer Management Homelessness Outdoor Recreation
Considerations Community Planning Assessments (Fire,
Hillslpoe, Channel & Construction Early Learning and and Capacity Building Workforce and BAER)
Forest Rehab / Public Health (COVID) Management Childcare Services Employment
Restoration Considerations Resilience Framework Organization and
Implementation & J Emotional / Spiritual Food and Essential Update and Small Business Support sharing of information
P ~ Care Needs Implementation
Watershed Grants and Planning and Building Economic Development Tracking data modeling
Fundraising Facilitator: Eric Fried Private Lands Unmet Behavioral and Physical Mitigation Project
. _ and Lesli Ellis Needs Health Services Funding Re-Ignite the Economy Facilitating data sharing
Larimer Building and L 7\ J J Plan requests
Planning Departments
& J & J
Private property
permitting
Building Permits and
o CPF Recovery Team Structure
Land Use Planning and
Community
Development
- 4



Soil Burn Severity
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Cameron Peak Fire Planning — Risk Assessment
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\ LARIMER COUNTY OFFICE OF EMERGENCY MANAGEMENT

" CAMERON PEAK FIRE
RISK ASSESSMENT

Summary results of the Cameron Peak Fire Risk
Assessment and Hydrology Analysis
May 2021

s s :, T

Para obtener informacién en espafiol

sobre los esfuerzos de recuperacion y
los recursos para el incendio de

—
- - . /

This summary report has been devel- Cameron Pealk.( CO")\um'quese con
oped to provide community members Ricardo Perez al (970) 498-7142 o por . . L 7/
with information contained in the b Colorado State provided more detailed hydrologic and /
Cameron Peak Fire Risk Assessment SR SCHESSSHMEL S . .
53t was corripleted by Lafirier County hydraulic analyses of the burn area and potential
during the winter of 2020-2021. Lans d ownstream eﬂ.'e cts.
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The Retreat




The Retreat Flood Resilience — Sediment and Debris Removal

Ingenuity, Integrity, and Intelligence. www.AyresAssociates.com



The Retreat Flood Resilience — Sediment and Debris Removal

Ingenuity, Integrity, and Intelligence. www.AyresAssociates.com




The Retreat Flood Resilience - Partners

» Ayres — Design Engineer /
Construction Support

« Larimer County — Emergency
Watershed Protection (EWP)
Program Manager

* NRCS — EWP Administrator
 Connell Resources — Contractor

CONNELL

LARIMER
COUNTY

Natur: 1\ Resources Conservation Service

Ingenuity, Integrity, and Intelligence. www.AyresAssociates.com



The Retreat Flood Resilience

« Cameron Peak wildfire (2020)
largest wildfire in Colorado State
history (CPRW)

e 208,913 acres

* Three watersheds affected
(Poudre, Big Thompson, and
Laramie)

« 492 structures destroyed

e At least 16 mountain
communities affected

At least 5 drinking water
reservoirs affected

AYRES

— Background

Public Information
12/10/2020
Cameron Peak
CO-ARF-000636
208,913 acres from
MMA Perimeter 11/06/2020 @ 1348
100% contained

1
= Uncontrolled Fire Edge
— Contained Line
Primary Route
Trail
Cameron Peak Fire

Flood After Fire @ reva %

Did you know wildfires dramatically alter the terrain and increase the risk of floods? Excessive amounts of rainfall can happen throughout the year. And properties directly affected by fires and those
located below or downstream of burn areas are most at risk for flooding.

@ During normal
conditions, vegetation

helps absorb rainwater.

@ As a result, properties located below or downstream of the burn

@ But after an intense wildfire, @ During the next rainfall, water

burned vegetation and bounces off of the soil. areas are at an increased risk for flooding.
charred soil form a water
repellent layer, blocking

water absorption.

|
i
i
i
i
i
i
Degree of Land Slope : Flash Floods Mudfiows
Higher degrees of land slope “ Intense rainfall can flood low- Rivers of liquid and flowing
speed up water flow and | lying areas in less than six mud are caused by a
increase flood risk : hours. Flash floods roll boulders, combination of brush loss
s * | tear out trees and destroy and subsequent heavy
‘ : buildings and bridges. rains. Rapid snowmelt can
- ] also trigger mudflows
o L] i
i
i
& o ‘
i
-
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~
|
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Ingenuity, Integrity, and Intelligence. www.AyresAssociates.com



The Retreat Flood Resilience — Background

» Located near Glen Haven
Colorado on North Fork of Big
Thompson River

e Over 200 residents

« County maintained road access
along Streamside Drive and Black
Creek Drive

 Coincides with two highly burned
and steep watersheds:
« Miller Fork Basin : 10.6 mi?
 Black Creek Basin : 3.2 mi?

AYRES

Ingenuity, Integrity, and Intelligence.

www.AyresAssociates.com



The Retreat Flood Resilience — Hydrologic History

» 1976 : (Centennial Flood) —
Deadliest Flash Flood In W
Colorado State History — e

~"‘—&sz 07 T-'i_ = :

» 2013 : 10-year anniversary ”’“‘*’::3’ M e
e 2021-2023 I I

. 20+ High Flow Events Since 2021 e L
« 5+ major events equal or greater
than 2013/ 2017 ,ji P S o
LA =% : (The Denfﬁofi)f“:

‘ Calculated Peak Discharge for Miller Fork Upstream of North Fork Big Thompson (cfs)

3350
| Post-Fire 1475 2469 3624 5663

MES Ingenuity, Integrity, and Intelligence. www.AyresAssociates.com



The Retreat Flood Resilience — Project Goals and Features

* Primary goal to improve flood s y: P o
resilience and provide protection ‘ | S
to Values Assets at Risk (VARS)

« Emergency Access Roads
» County Maintained
 Private Structure Protection

* Engineered Resilience Features
« Sediment and Debris Removal
Flood barrier bags

Stream Fords / Armored Drainage
Crossing

Water Bars
Culvert Crossing Resilience

BT _—:" ‘7‘“\_‘, “i”\: b' > (' - - ~
MES Ingenuity, Integrity, and Intelligence. www.AyresAssociates.com



The Retreat Flood Resilience — Flood Barrier Bags

« 2D modeling to predict extents, depth, and flow
direction

« Designed protection level to 25-yr post fire
event

719 STREAMSIDE DR f

» Protection added Spring 2022
« Large ~ 100yr FIS Event July 2022

Install flood barrier bags upstream of main structure to protect agairst debris flow and assist with
flow redirection.

MES Ingenuity, Integrity, and Intelligence. www.AyresAssociates.com



The Retreat Flood Resilience — Flood Barrier Bags

Ingenuity, Integrity, and Intelligence. www.AyresAssociates.com



The Retreat Flood Resilience — Stream Ford / Armored Drainage Crossing

Ingenuity, Integrity, and Intelligence. www.AyresAssociates.com



The Retreat Flood Resilience — Stream Ford / Armored Drainage Crossing

IMLET LEMGTH ROAD WIDTH QUTLET LENGTH
10 FT 14 FT 15 FT:

= KEY POINT

ECTION A-A
HANNEL CENTERLINE)

MES Ingenuity, Integrity, and Intelligence. www.AyresAssociates.com




The Retreat Flood Resilience — Water Bars

MES Ingenuity, Integrity, and Intelligence. www.AyresAssociates.com



The Retreat Flood Resilience — Culverts and Overtopping Protection

» Largest available culverts
7-foot barrels

« Undersized for level of post fire
events

« Designed and concentrated
overtopping zones and protection

Miller Fork Downstream Culvert Summary Table

| Ewvent| 2yrPost | SyrPost | 10yrPost | 25yrPost |
Peak Runoff (cfs) 1475 2469 3624 5663

Proposed 84" Passing Flow (cfs) _

RCP Headwall | Roadway Flow (cfs) 1947 3072 5070

?ﬁ' n ¥

MES Ingenuity, Integrity, and Intelligence. www.AyresAssociates.com



The Retreat Flood Resilience — Culverts and Overtopping Protection

MES Ingenuity, Integrity, and Intelligence. www.AyresAssociates.com



The Retreat Flood Resilience — Culverts and Overtopping Protection

MES Ingenuity, Integrity, and Intelligence. www.AyresAssociates.com



The Retreat Flood Resilience — Culverts and Overtopping Protection

MES Ingenuity, Integrity, and Intelligence. www.AyresAssociates.com



The Retreat Flood Resilience — Look Ahead

- Larimer County EWP efforts for the area is complete, achieved sufficient
level of protection for VARS

» Working With Big Thompson Watershed Coalition and City of Loveland
further watershed treatments

- Water Quality Focused
- Sediment basins / sediment removal
* Low Tech Processed Based Solutions in upper watershed

« Grants for continued road maintenance and repairs for community and non county-
maintained access

BIG THOMPSON

WATERSHED COALITION

City of Loveland

TRANSPORTATION

Ingenuity, Integrity, and Intelligence.



- CPF Recovery & Restoration

Point-Mitigation

Aerial Mulching
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Aerial Mulching
Ovutcomes

* 1,919 acres USFS and private lan
mulched

'« 'Harvested ~150 acres off private’
in 2022

A R

Legend

< B Mulch_Polygons_2021
B Mulch_Polygons_2022
- Stream selection

Subwatersheds

CPF_perimeter

| Big Thompson
_-— Watershed
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Point Mitigation

Log Structure Post Assisted Log Structure Beaver Damn Analog (BDA)
(PALS)
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c + 1 919x—Jcres Mulched
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Z /+ J_og Structures (101)

\

wenvue
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|

Lory State/Park:

//+ Post Assisted Log Structure (10) Gt
- + Rock Check (4)
+ Beaver Dam Analog (BDA Hybrid) (9)
+ Dredging (Approximately 640 CY)
+ Willow Wattle (2)

+ Willow Staking (2000)
+ Upland & Wetland Reseeding (2 ac)

X N Post Fire Watershed Hazard Ranking ) Aerial Mulching 2021-2022  Cameron Peak g woveg,
+ 2.35 Miles of stream restored A vz Highest Low @ Point Mitgation 2023 Fre Recovery A
005 1 2 3 4 High Lowest Major Streams Completed Projects%% %
5 O e Vi SHep cor
+ Over 10,000 feet of straw wattles installed Sl Moderate ] 8TW Boundary

—



Retreat
Watershed

View

Retreat Community

B Verified Gullies

B 2023 Project Area

B2 potential Sediment Basins
Potential Staging Areas

0.45 0.9
Miles

st "
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/\ N N Log Structure Instated Log Structure Iretisted Sl <
~. N L week of 10162023 . N wook of 10/1672023
~ \
N \ I Log Structure Installed o9 Structure Instaled
T woek of 10162023 week of 10/16/2023
/ :
/_,// // / // Channe! inosion and depositon of logs. Log
y 7 / / structure to be Instalied in channel where
/ - P / i private dam previously existed, A secondary log
7 / structure is to be installed just downstream.
Iy y ‘
Iy . :
Iy / ;
Iy / / A
Iy / / (
/ // /
!/ / //
4 /
/
y /
/ /
/ /

-

Large root wad in stream. Log structre to be

+0.61 miles of stream L B
restored

Log Structurn Installod
week of 100162023

Large boulder and Ive tree exst in
channel and are 10 be used as an anchor

"
. o s
Log Structurs Instaied by B
week of 101162023
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Upper Miller Fork

/+Log Structures (23)

+O 41 miles of stream
restored

(A "
|

© 224" (T) © 4020 17N 10627 21°W 2 30% & 70200
: . -

Ammnmmmdnh@m
nt depostion within in this
mmm

)
Legend
[ Project Area
N susging Area
=== Site Atress
. Miller Fork
. Tributary to Miller Fork " ALty

Larimer Parcels
i _ | Federal
" Other (Private)

ON THIS SHEET

Log Structures (24)

memmmmn
stream will enhance floodplain connectivity which
will 2id in long-term recovery of the system.




Sediment
Catchment
Basins

+2-4 ft Modular Walls

+Tied into banks of the
channel

+Continually manage
sediment storage

+12 year life cycle

4 TALL MUSCLE WALL PIECE (SEE
NOTE 2) FILLED WiTH WATER -

CREATE U-SHAPE BY
ROTATING MUSCLE WALL
PIECES AT HINGE POINT

7 TALL MUSCLE WALL
PIECE (SEE NOTE 1)
FILLED WITH WATER
(AGTS AS WEIR)

PLAN VIEW

I TALL MUSCLE WALL
PIECE {SEE MOTE 1)
FILLED WITH WATER

DREDGESOX LIMER (SEE MOTE 3)
WHAPPED ARDUND MUSCLE WALL (USE
OME CONTINUGUS 12 WIDE SHEET)

(ACTS AS WEIR)
REMOVE SEDIMENT/
I T e o DEBRIS WHEM
T ] | : : | } : : : BUILDUP EXCEEDS ¥
[ |
] ® sl M [ LI ".' I1 (5] '3 [ L] =] ' a (] i
= = - | |
. . L Y " ! L
GRADE 3'WIDE PAD TO
INSTALL TWO 7 TALL MUSCLE WALL PROVIDE FLAT SURFACE T
PIECES IF CHANNEL WIDTH EXCEEDS 35 FOR MUSCLE WALL )
PROFILE VIEW SECTION VIEW
KEY END OF MUSCLE
WALL INTQ EXISTING
HILLSIOEACHANNEL BANK NOTES
. ‘P‘ 1. T TALL MUSCLE WALL
' #  LOW DENSITY POLYETHYLENE (LDPE)
! »  ZTALL B LONG, 7 WIDE
» B2 LBS EMPTY WEIGHT
» 500 LES FILLED WEIGHT
+ 150 FTLB IMPACT STRENGTH
M » 2800 PSI TENSILE STRENGTH AT YIELD
. & mesemmmeseimenetseneramanss
& 10 YEAR LW RATED
. 2. # TALL MUSCLE WALL
Ll i ‘}‘ +  LOW DENSITY POLYETHYLENE (LDPE)
f SPACING = 2x CHANKEL + & TALL, & LONG, 254 WIDE
EH ™ wOTH (50 MM, 200 MAX) T — . t::wlﬁsa:':mmr
5 FLOW DIRECTION -
ol 1 + 190 FT-LB IMPACT STRENGTH
e y A fed + 2500 PSI TENSILE STRENGTH AT YIELD
1S e & TALL MUSCLE WALL PIECE (SEE $ e iimees s smaEaame e
T T MOTE 2) FILLED WITH WATER * 10 °YEAR LV RATED
ALY L 5 1
e ke 3 DREDGESOX LINER
¢=;~?- . P‘;_;-; +  DOUBLE-LAYERED KNITTED POLYETHYLENE MESH
e W % R s 11 5P COURSE UNT
s ; Bz : 5P COURSE CO
fg® Ny + 7.34 OZS0-YD WEIGHT (ASTM D3778)
o A 1, +  135LBS WARP AND 207 LBS FILL BREAK STRENGTH
AT h 4 (ASTM DS034
A Ar¥ 1]
» X2.3% WARP AND 81.7% FILL BREAK ELOMGATION
CHANMEL BED (ASTM DEOM)
+  58,0LBS WARP AND 70,3 LBS FILL TEAR STRENGTH
(ASTM DS5AT)

284 P31 BURSTING STRENGTH (ASTM D3TBE}
AVAILABLE IN SADDLE TAN OR NATURAL OREEN
AVALABLEIN FIRE RETARDANT YERSION







Streamside Basin

Potential Catchment
Basin Locations

| Staging Area

0.01 0.01
Miles

A

a
0.01

) Miles

10 %9910 H2EIg

.--.
v 0,
o

%
Vatets

Staging Area

0.01 0.03 A
) Miles




7, ~ Wilderness - y B VRN -
+ &€ [ 8ig Thompson Watershed Boundary
" A === Major Streams

@ rroposed Point Mitigation Sites
@ completed Point Mitigation Sites

: 25 Post Fire Hazard Ranking
r O O S e ; - g Highest
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: a ron ak Fir covery Funding
L
L
hil
\
Iy ,’ / 77 vear 2021 2022 2023 2024
I M / / / / CWCB Adaptive Mgmt grant $22,000.00
/
I ) |cwcs #1 $60,400.00
Ny A / CWCB #2 $167,450.00
/s / /
o CWCB #3 $2,587,584.00
/ﬁ// /// Prad CWCB #4 $3,525,565.00
7 ,/ /’/ USFS #1 $47,000.00
/// /// USFS #2 $120,000.00
/// USFS #3 - pending $600,000.00
- City of Loveland $500,000.00 /
Community Foundation of Northern CO $87,228.50 //
CDPHE $30,000.00 II
Larimer County $30,000.00 ”
CDPHE - pending 5$1,000,000.00 F
CPW - pending $95,000.00 / i
TOTAL $3,367,434.00 $3,659,793.50 $150,000.00 $1,695,000.00 // //
I
7

- / ‘e /
Community Foundation
@ .- NORTHERN COLORADO

and Community Foundation Tm,sal/
- - 7/ /

9ra(mmﬂ((w9)9rogum : t Collins —_— - &
SERVE 6. 8 /////
C@COLORADO ,,..",,,
ma 603 6

C OLORA D o
C|ty of Loveland ~4 f)cmﬂmlo!Nnuml Rmu'cc Health & Environment e

LARIMER

‘ TheNature c
COUNTY onservancy )

Protecting nature. Preserving life.’

TREE
PLANTED

Department of Public -7




COSfS of Fire
Suppressnon

“Cameron Peak Fire

Fire Suppression
$136 million

Property Loss
~$6.3 million

Total Structure Loss
~$100 million

Recovery
$25 million +++

Rising Wildfire Risks Prompt States to Look for
New Approaches to Resilience

Innovative land use planning and smarter budgeting could help curtail threat

ARTICLE January 16, 2024 By: Kristiane Huber & Colin Foard Read time: 4 min
Projects: U.S. Conservation & Managing Fiscal Risks

Federal Spending on Wildfire Management Has Grown Significantly
Since Fiscal Year 2011

Funding over time for wildfire management activities by the U.S. Forest Service,
Department of the Interior, and Federal Emergency Management Agency

5

ka (5] RN

Funding (in billions of dollars)

[y

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
B US. Forest Service M Department of the Interior Il FEMA

Motes: Information includes appropriations for total wildfire management funding from the U.5. Department of the Interior
and the U.5. Forest Service as calculated by the Congressional Research Service. FEMA figures reflect obligations by the
agency for Fire Management Assistance Grants (FMAGs) and Major Disaster Declarations,

Sources: K. Hoover, “Federal Wildfire Management: Ten-Year Funding Trends and lssues (FY2011-FY2020)" (2020 K.
Hoover, “Forest Service: FY 2022 Appropriations” (2021); Federal Emergency Management Agency, OpenFEMA Dataset:
FEMA Web Disaster Summaries - V1, and Disaster Declarations Summaries - V2 (2022)

© 2023 The Pew Charitable Trusts
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+ CWCB - Wildfire Ready Watersheds
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W S Contact Information

Brenan Bloyd Laura Quattrini

2 Stream Restoration Project L ErEEU e Drreeisr

Manager ,'

+Brenan.bloyd@bigthompson.co +Laura.Quattrini@bigthompson.co |

|
|
|

+(970) 222-9684 +(970)-699-2906

Website: Bigthompson.co
Facebook: @BigThompsonWatershedCoalitio
Sign up for our newsletter!


mailto:Brenan.bloyd@bigthompson.co
mailto:Laura.Quattrini@bigthompson.co
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