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Northern Water

Fires, flood risk, and
water quality

GRAD 592 Guest Lecture
November 7, 2023

Esther Vincent, PE.
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Northern Water

Today
District population 1,021,000 A —
(@ cCropForLife *® feet
. Ag: 29%
Ownership
M&U: 71%
. Ag: 40%
==  Deliveries (2020)
M&uU: 60%

% Raw Water Provider 210,000 acre-feet/year
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1895-2020 Trend
(+0.2°F/Decade)

1901-2000 Mean: 44.6"F




Further change
to come

Statewide Average
Annual Temperature




30
.{ ¥ =
[P .1- £
ik
5 '!':'
¥




Wildfire Extent in the United States, 1983-2020

—
N

- Forest Service —— National Interagency Fire Center

A

Data sources:

« NIFC {National Interagency Fire Center). 2021. Total wildland fires and acres (1983-2020). Accessed March 2021.
www.nifc.gov/firelnfo/fireinfo_stats_totalFires.html.

« Short, K.C. 2015. Sources and implications of bias and uncertainty in a century of U.S. wildfire activity data. Int. ). Wildland Fire
24(7):883-891.
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For more information, visit U.S. EPA's “Climate Chanee Indicators in the United States” at www.epa.gov/climate-indicators.
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Largest Wildfires in Colorado - Burn Area (acres)
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2020 Wildfires



Water Collection and L 2\
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Northern
Water
Boundaries

Mountain s Fort Collins Greeley
National _ |
0 [ ‘.
~_ B~ Loveland
.
I Flatiron ‘R/e—sani
<= Carter Lake

Pinewood
Reservoir

Kremmling /River

12 COLORADO

Green Mountain . .

Reservoir S =
Section shown above |
I
= Canal » C-BT Reservoir I

e Pipeline Municipalities : .

=== Tunnel NW Boundaries I SECHON. NOT SAOW)

== Dam SWSP Pipeline :
%) Power Plant PVP Pipeline :
© Pump Plant @ NW Headquarters |
|
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Kawuneeche Valley
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193,559 ac Burned

FEDERAL LAND
168,908 ac (90%)

il Burn Severity
High

Moderate

Low

Unburned/Very
Low

Burn Area
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100,000 ac burned
overnight on Oct 22

17 mi growth in 90 min
Hurricane force wind
589 structures burned
4,000 evacuees

W Rive' “Granby

VASQUEZ
MOUNTAIN




B Scorched hillsides are B Toxic chemicals from burned

vulnerable to post-wildfire and melted infrastructure
rains, which can create (PVC and HDPE pipes, lithium
mudslides that wash huge batteries, other plastics) leach
amounts of ash, debris and into soil and groundwater

toxicants into waterways

B Stream
temperature
increases from
lack of shade

Transpiration

decreases

B More nutrients and
warmer water
temperature can
cause bacterial
blooms, depleting
dissolved oxygen
and suffocating fish

SOURCES-Water CQuality Australia: Purdue University PALIL HOEM / Insidellimate News



Flood After Fire
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Excess Runoff and Sediment

- ¥

Minimal Absorption
Groundwater Recharge

Source: USGS



https://www.usgs.gov/media/images/fire-hydrology-data-viz-story-carousel
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OBSERVED IMPACTS

Water
Debris flows @ Flooding ‘ Treatment
Intakes Shut Off
H ful al
Loss qf storage ‘ armtul algae Property loss
capacity blooms
Frequent Road
Closures
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Stillwater Creek Road Crossing










Willow Creek Reservoir Turbidity (NTU)

Depth Classification © Bottom (15-22m) Middle (5-15m) @ Top (0-5m)
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Black water events

North Inlet Samples,
Aug 4, 2021

North Inlet
Aug 3, 2021



Willow Creek Reservoir

July 27, 2021
Harmful Algae Bloom
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Reservoir
August
22, 2022
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WILLOW CREEK RESERVOIR DELTA - SEPTEMBER 2022




Loss of Storage

Annual Volume Lost
Timeframe (af)

1969 - 2020 Annual
Average

2020 - 2021

Combined Survey

2021-2022 Survey

Figure 2: Change detection, or DEM of Difference, of the updated 2021 DEM (with Ice Survey 2022 data) and 2020
bathymetric DEMs calculated with spatially varying uncertainty and 95% confidence level.

3.45 x baseline (2021)
1% active storage annually




Restoration &
Protection




Watershed Restoration
& Infrastructure Protection Projects

Debris Booms
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980+ SEMI

12,520 ACRES

19,000+
DROPS

$26.5 MILLION




Preparing
for the

Future:
Strategies




Questions &
Comments

Esther Vincent, PE.
970-622-2356



mailto:evincent@northernwater.org
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