Northern Water

Wildfires and Water
Sustainability

Colorado Water Center

Visions for a Sustainable Water Future
November 15, 2021

Esther Vincent, PE.



Presenter Notes
Presentation Notes
Good afternoon. 
Thank you for inviting me to share our story of how wildfires are impacting water management in the Western US. 
It is a rapidly evolving story with many twists and turns. One that presents an opportunity to reflect on what the future holds and how it is imperative that we prepare for it.

A little bit about me:
From France
PE
22 yrs at NW
Env Ser Director
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Presenter Notes
Presentation Notes
This presentation is intended to connect the dots between recent wildfires that affected critical watersheds for Northern Colorado’s water supply and reflections about what we collectively need to consider if we want to be prepared for what is in store and if , as a community, want to be able to sustainably live in this part of the world. 
I will start with a few words about Northern Water followed by critically important contextual information.
I will then describe what happened in 2020, why it matters, how we organized our response and the type of watershed restoration work that was done and being planned.
Last I will share my collection of thoughts and reflections as a result of going through this process with respect to what we need to do to prepare for the future 
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Presenter Notes
Presentation Notes
This map shows the general extent of the Colorado-Big Thompson Project, which diverts water from the headwaters of the Colorado River to serve municipal, industrial and agricultural water needs of the East Slope.
Our service area is shown in green and covers the northern Front Range and extends along the South Platte River all the way to the Nebraska state line.


Northern Water & the C-BT Projec? N



Presenter Notes
Presentation Notes
We are a Conservancy District, a quasi-governmental agency in charge of co-operating and co-managing the Federally owned Colorado Big-Thompson Project with the US Bureau of Reclamation. We also manage other large existing and future water development projects to ensure the water supply needs of the northern Colorado Front Range. The C-BT project (as we call it) is supplemental in nature and serves raw water to municipal, ag and industrial users over a 1.6 million acres service area. We supply water to over 600,000 of irrigated acres and are the drinking water source for over 1 million residents. 
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Presenter Notes
Presentation Notes
As of today, the CBT project is primarily owned by municipal interests (70% of the units) although deliveries are split about half and half between municipal and industrial users and agricultural users.
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Presenter Notes
Presentation Notes
The CBT project consists of 320,000 units (or shares). When the project was built, the shares were almost 90% in the hands of ag users, who had been initially envisioned as the primary beneficiaries of the project. 
Over time, as population grew, the units moved into the hands of municipalities. 
This shift is important to consider especially in the context of this presentation. Municipal users have different needs in terms of water quality as well as year-round dependability of their water supply. 
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Presenter Notes
Presentation Notes
Moving on to discuss the global context for this presentation. 
This graph shows a time-series of Colorado’s annual average temperature since 1895
The data show a marked increasing trend with a slope of 0.2 F per decade
The graph also shows an acceleration in warming, as has been observed worldwide in recent years as a result of climate change
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Presenter Notes
Presentation Notes
Not only have annual temperatures already increased by 2F over the past 30 years
But it is also expected that they will continue to increase between 2.5 F and 6.5F by 2050
Given the state of current global affairs and as confirmed recently during the COP26, it is increasingly unlikely that we will be able to cap carbon emissions to restrict the increase
Therefore the higher end of the temperature increase range is the more likely outcome…
And remember that this increase is only extended out to 2050 in this case and that more warming will likely continue to occur beyond 2050 which is now only  less than 30 years away
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Presenter Notes
Presentation Notes
What does it mean for our area?
Earlier springs and corresponding earlier snowmelt and runoff
Translating to a longer growing seasons and a greater evapotranspiration “tax”
Leading to an increase in the net water budget deficit
Hotter summers, more frequent and sever heat waves and a longer fire season
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Presenter Notes
Presentation Notes
On top of climate change impacts we are dealing with bill of health for our Forest which is less than desirable
The Rockies have been at the epicenter of a mountain pine bettle infestation of epic proportions which has devastated large sections of the forest
The forest is excessively dense as a result of decades of fire suppression
A lack of diversity in the forest reduces its resilience to natural disasters like wildfires
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Presenter Notes
Presentation Notes
This graph shows the extent of wildfires in the US since 1983.
It shows what we know from anecdotal experience: a significant increase in the acreage burned every year
And mega fires becoming all too common
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Presenter Notes
Presentation Notes
Zooming in on Colorado
This chart is a compilation of the ten largest wildfires in the recorded history of Colorado along with the more recent megafires of 2020.
It is notable that they have all occurred since 2002 and they are becoming increasingly large and devastating. They are also occurring outside of the typical fire season. 
Under a warming climate, we can expect that these trends will continue and that wildfires are going to be increasingly present in our landscapes and part of a future we need to reckon with. 


2020 Wildfires

What happened
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Presenter Notes
Presentation Notes
As a transmountain diverter, our geographic reach is quite broad extending from the Utah state line on the West side to the Nebraska stateline east.
The CBT project straddles the Continental Divide moving water from the headwaters of the Colorado River, to northeastern Colorado, via a 13 mi long tunnel that traverses Rocky Mountain National Park. 
Our service area is shown in beige. 
The 2020 wildfires affected both sides of the Divide. Nonetheless, the most impactful fire from the perspective of the CBT project is the East Troublesome fire which burned most of the major watersheds upstream of our collection system. 
The Cameron Peak Fire reached into the Big Thompson River watersheds, from where we have the ability to divert water as well. 
However, because our diversion structure is located on the river, we have the option to bypass any runoff impacted by the fire (granted that it will affect our yield to some degree but it is a fairly small portion of our water supply relative to west slope water rights). 
The same is not true of the East Troublesome fire. We have no way of passing runoff from the fire. It will all come into our system, like it or not. 


.::II
s M
L] L BN ]

1 -
Hiaws
AT

E, -

i

R

TR A T S
P I " T___
ot - U T

b TR T

s
“___. il .r...-_l |..-_..J
i e

X

=

 WlETA
! ..._r..n._.-. 5.

i .,

o]
-
&

=



Presenter Notes
Presentation Notes
This is a picture of the hillsides around Chambers Lake, after the Cameron Peak Fire. Although most of this presentation focuses on the East Troublesome fire, I did not want to be dismissive of the largest wildfire in Colorado’s history that ravaged the headwaters of the Cache La Poudre River. 
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Presenter Notes
Presentation Notes
The Cameron Peak fire affected both the Poudre and Big Thompson Watershed. 
The Poudre Watershed is a critical water source for the cities of Fort Collins and Greeley. 
Between the Cameron Peak and High Park fires, about half of the upper watershed (which received most of the snowpack) has burned. 
A significant portion of the Cameron Peak fire burned in the Big Thompson Watershed, however, the location of the burn is such that runoff from the fire will be less impactful to the CBT Project. 
The watersheds that burned in the Cameron Peak and East Troublesome fires supply drinking water to over 1,000,000 people and irrigation water to over 600,000 acres in Northern Colorado.




Presenter Notes
Presentation Notes
Let’s turn our attention to the West Slope. This video shows a view of the fire the night of Oct 22 when the East Troublesome  fire made a major run eastward. This video was taken by Jeff Stahla, our PIO as he was driving back from the West Slope that night.




Presenter Notes
Presentation Notes
This picture of the Kawuneeche Valley, on the west side of Rocky Mountain National Park, in the headwaters of the Colorado River was taken a day or two after the major fire run that occurred on October 22, 2020.




Presenter Notes
Presentation Notes
These two pictures provide an aerial view of the ETF. On the right side, you can see from left to right : Grand Lake, Shadow Mountain Reservoir and in the distance Granby Reservoir, and the extent of the devastation upstream of these critical water bodies.
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Presenter Notes
Presentation Notes
The fire traveled 20 mi the night of Oct 22 burning over 100,000 ac.
Much of that growth happened over a 90 min period during which the fire made a 17-mi run, pushed by hurricane force winds.
589 structures were burned 4,000 residents evacuated.

This megafire burned 193,559 ac, spanning 37 mi, west to east.
Most of the burn scar is of high and moderate severity.
Burn severity is the keystone of all assessments and modeling efforts. 
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Presenter Notes
Presentation Notes
90% of the burn area occurred on Federal Lands. 
This is of importance as Federal recovery programs like the NRCS Emergency Watershed Protection Program only provide funding for watershed restoration on private lands. 
In the CBT watersheds, about 17K acres of private land burned vs 100K acres of federal land. 
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Presenter Notes
Presentation Notes
In the wake of the 2020 fires, we spent some time learning from other water providers that had experiences devastating wildfires in the source watersheds. 
We also performed a literature review to get our heads around what types of impacts we needed to prepare for.
In our case, based on the extent of the burn, we knew that 57% of the drinking water supply of over 1 million people would  suffer from post-fire impacts. 
Critical watersheds are almost completely burnt.
Here is a list of the post fire impacts we were expecting to see
Sedimentation will fill in and decrease the volume of water that reservoirs can store and may even render them inoperable at times.
Snowmelt and rain runoff on bare soils loosen the hill slopes and cause devastating erosion, sedimentation, debris flows and flash floods and these impacts can last 5 to 10 years, possibly more.
Post-fire water quality degradation includes: 1) harmful algae blooms that produce toxins; 2) increased concentrations (up to 25 times higher than baseline) of various compounds by that can be difficult to treat. 
Post-fire impacts will  likely cause violations of public health water quality standards as organic carbon concentrations become elevated, posing treatment challenges and increasing the risk of occurrence of disinfection byproducts, which are tightly regulated due to their carcinogenic risk. When water can be treated, it is usually with higher costs and greater use of chemicals.
Now that we have our first post-fire season behind us, I can report that we have seen evidence of all of these impacts, exception made of violations of public health wq standards.
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Presenter Notes
Presentation Notes
Although we know that snowmelt patterns will change (flashier watersheds and likely overall more volume of water), it the summer rains that are of concerns and will trigger the more impactful post-fire watershed responses. 
Modeling shows up to 3.2 times the peak flow response for a 5-yr storm.
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Presenter Notes
Presentation Notes
I am going to highlight post-fire impacts that we encountered during the first season with a focus on two particular areas
We will make our way from upstream to downstream in the Willow Creek watershed
We will also take a quick look at the North Inlet which is a tributary to Grand Lake near the West Portal of the Adams Tunnel, a critical piece of infrastructure for the CBT Project
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Presenter Notes
Presentation Notes
This slide shows the hydrograph response at a gage located on Willow Creek upstream of Willow Creek Reservoir, following a precipitation event that was recorded around 3PM on Jul 22. 
Within a couple of hours flows increased from about 50 cfs to 1000 cfs
This is not a normal response for this watershed
For a precipitation event of this magnitude, we would have normally seen a minor increase in flows, perhaps to a couple hundred of cfs but not 1000 cfs


WILLOW CREEK UPSTREAM
OF
WILLOW CREEK RESERVOIR


Presenter Notes
Presentation Notes
The pictures illustrate the flow response of Jul 22 just discussed in the previous slide.




Presenter Notes
Presentation Notes
This video illustrate a mud flow event that occurred on Jul 7, along Hwy 125. It shows the significance of the watershed response triggered by pretty typical summer storms.




Presenter Notes
Presentation Notes
This slide shows the accumulation of debris resulting from the Jul 7 mud flow and the volume of material that accumulated leading to a road closure. Similar events repeated throughout the summer.


Willow Creek @ C-Lazy U Ranch —July 22, 2021


Presenter Notes
Presentation Notes
Moving downstream, this picture shows the water quality response after the Jul 22 rain event at C-Lazy U upstream of Willow Creek Reservoir. The water was heavily ash and sediment loaded. Even between storm events, the creek continued to display elevated turbidity and degraded water quality for the entire summer. 
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Presenter Notes
Presentation Notes
CDOT had to on-goingly remove materials throughout the season and this picture shows where they moved the post-fire debris. 
This pile eventually had to be relocated as it was right next to the road and the creek leading to concerns of remobilization of the sediment and debris during subsequent events.


ighway 125
Willow Creek Bridge


Presenter Notes
Presentation Notes
This slide shows pictures of the Hwy 125 bridge crossing of Willow Creek, upstream of Willow Creek reservoir. 
The pictures were taken a month apart and demonstrate the volume of sediment that accumulated during that period of time as a result of a few typical storm events. 
The material had to be removed and it is likely that it will be an on-going operation for years to come.


>

} 4 _‘?‘; oy
TG



Presenter Notes
Presentation Notes
This is a picture of the Willow Creek reservoir, where Willow Creek enters the reservoir. 
All the sandbars are new this year and a direct result of the post-fire erosion and sediment transport from the burn area downstream.
The accumulation of sediment is of concern as it will cause a decrease in the active storage of the reservoir.
Bathymetric surveys were conducted before post-fire runoff started and again this fall after a full post-fire season. We are awaiting the conclusions of the analysis.


s,
b \\-‘.v\\w‘a_ "
A
i %
AR 4

\ e
0 ___
A Tt
e

AL

e
(RO
\_f\\aav\é A

¢
o %
AN
\\‘_“..-\v%‘_w\#
HSHATARS

i



Presenter Notes
Presentation Notes
This picture shows the south end of the reservoir where water enters the Willow Creek Pump Canal to be pumped to Granby Reservoir. 
A debris boom was installed to protect the inlet structure from debris that migrates into the reservoir. The debris accumulation was several feet deep underwater.




Presenter Notes
Presentation Notes
The debris have to be regularly removed as they accumulate and before they start sinking.
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Presenter Notes
Presentation Notes
Post-fire erosion and sediment loading is typically associated with an increase in nutrient loading. 
We experienced a common side-effect of such loading in Willow Creek reservoir.
This picture shows the tell-tale signs of a cyanobacteria bloom (also known as blue green algae bloom)
These blooms are problematic because they can produce cyanotoxins which are harmful to people, pets, and wildfire whether through skin contact or ingestion.
Our monitoring revealed the presence of toxins indeed, although at very low concentrations.
Because of the extent of the bloom which covered the entire reservoir, and out of an abundance of caution, the USFS after consulting with Northern Water and Grand County, decided to close the reservoir to recreation.
The reservoir remained closed the rest of the season and it took most of the summer for the bloom to rescind.


Willow Creek Reservoir - July 27, 2021



Presenter Notes
Presentation Notes
More pictures of the bloom.
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Presenter Notes
Presentation Notes
The recovery process presents major coordination challenges.
For the East Troublesome Fire, Northern Water has taken the lead on the organization of the recovery effort, which currently includes over 40 agencies and more than 130 members. 
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Presenter Notes
Presentation Notes
EWP is focused on emergency mitigation of watershed impairments that threaten life and property on private lands. Private lands represent about 19,000 acres or just about 10% of the burn area.
This program includes a nexus with the USFS that allows some limited work to take place on USFS land.
Teams of experts developed Damage Survey Reports (DSRs) that identified restoration need. They were submitted to the NRCS for approval and funding.
NRCS requires a local sponsor to administer the program. Among other responsibilities, the sponsor must secure 25% of match funding to supplement the 75% Federal Cost Share.
In addition to Construction Funding, the program also makes technical assistance dollars available.

Upon investigating the EWP program and due to the magnitude of the burn, it quickly became apparent that no single entity could support this work and that a successful watershed restoration effort would require extensive collaboration. As a result, the EWP sponsorship for the East Troublesome Fire was split between Northern Water and Grand County. Northern Water covers the restoration work in watersheds associated with the CBT and WG Projects (in yellow)…that, as it turned out, constitute the lion’s share of the recovery work that needs to be done. Grand County (light teal) is responsible for the remainder of the burn area downstream. 

We knew this program would require an all-hands-on-deck approach and heavy reliance on critical partners. Northern Water and Grand County entered into an MOU with three other partners: TLWA, MPCD and the River District. All parties have signed the MOU, which defines the rules of engagement. This MOU also allows for input from local stakeholders and the community that will inform decisions made by the sponsors and the EWP partners.
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WILDFIRE RECOVERY FUNDING NEEDS
EAST TROUBLESOME

$8,813,524, State
Awarded/Pending

EWP Additional?
USFS Funding?
State Additional?

$1,186,476 , State
Available

$25,873,312, EWP

$51,130,784 Allocated

Outstanding Funding
Need


Presenter Notes
Presentation Notes
Federal Level
Infrastructure Bill (includes $300 m for EWP)
Reconciliation Package (3.5 billion)
Emergency Supplemental (hurricane recovery – includes natural disaster relief $14 billion)




Planning for
the Future

Adaptation and Resilience
Building



https://www.peoplematters.in/article/training-development/resilience-can-it-be-learned-26419
https://creativecommons.org/licenses/by-nc-sa/3.0/



https://csfs.colostate.edu/media/sites/22/2015/02/FINAL_Protecting_Front_Range_Forest_Watersheds_081407.pdf
https://csfs.colostate.edu/media/sites/22/2015/02/FINAL_Protecting_Front_Range_Forest_Watersheds_081407.pdf
https://csfs.colostate.edu/media/sites/22/2015/02/FINAL_Protecting_Front_Range_Forest_Watersheds_081407.pdf

Collaborative Forest Landscape
Restoration Program (CFLRP):

Arapaho and Roosevelt National Forests
Planned Projects
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https://www.fs.fed.us/restoration/documents/cflrp/2019Proposals/R2_ColoradoFrontRange_CompleteProposal_NewProposal.pdf

Prescribed fires

LARIMER

Fort Collins
o

Loveland
Estes Park

(287


https://storymaps.arcgis.com/stories/1d03a9c78dfe4f6681ab4eef4240356d
https://storymaps.arcgis.com/stories/1d03a9c78dfe4f6681ab4eef4240356d
https://storymaps.arcgis.com/stories/1d03a9c78dfe4f6681ab4eef4240356d

Lovels




Strategies




Questions & Comments

Esther Vincent, PE.

970-217-3570


mailto:evincent@northernwater.org

	Wildfires and Water Sustainability
	Slide Number 2
	Slide Number 3
	Northern Water & the C-BT Project
	Northern Water Today
	C-BT Ownership Trends
	Context
	Slide Number 10
	Slide Number 11
	Further change to come
	Slide Number 13
	Slide Number 14
	Slide Number 15
	2020 Wildfires
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Why it matters
	Post Wildfire Impacts
	Snowmelt and Storm Events: Peak Flow Multipliers
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	How we got organized
	Slide Number 47
	Slide Number 49
	Watershed Restoration Projects
	Debris Booms
	Slide Number 56
	Pre-Existing Debris Removal
	New Debris Removal
	Sediment Management
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	2012 �High Park Fire Study Sites
	Slide Number 67
	Planning for the Future
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Strategies
	Questions & Comments



