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Does my District get any of the following backfill?: 
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• Property Tax Year 2024 ($ in 2025) = $161.3 M backfill (or 32% of the $510.0 M oflostrevenue) 

• Property Tax Year 2025 ($ in 2026) =$71.7M backfill (or 12% of the $619.9 M of lost revenue) 
May22,2023 

Step 1: 
For fire districts, health service districts, or an 
"ambulance districts": if the district is eligible 
for backfill below, these types of districts will 
be backfilled before all other eligible local 
governments. 
If any$ is left, it will be proportionally 

Yes. AV Increase is more than 20%: 

Then NO BACKFILL! 
• Any AV increase in the District from the 

PTY 2022 greater than 20%, regardless 
of how many years after PTY 2022, is 
an absolute bar to backfill. 

• No resetting the base year. 
• BUT, fire, health service, and 

"ambulance" districts, will still 
receive 50% of backfill. 

ls the increase in AV in the District 
from PTY 2022 greater than 10% 
regardless of how many years out from 
PTY2022? 

More than 
10%AV 
Increase 

Less than 
10%AV 
Increase 

-------- ... - - -·- - - -
I Eligible I I Eligible I 
I I I I 
I Backfill= I I Backfill= I 
I 90% oflost I I 90% oflost I 
I revenue I I revenue I , _______ , 

l---~---' 

If eli~ble. will the full backfill 
payment be received? 

NO! 
• Backfill$ is less than 32% of the 

loss from PTY2024 and 12% of 
PTY2025. 

• Backfill$ goes first to fire, health, 
and "ambulance" districts. 

• Remaining backfill is 
proportionally split between ALL 
eligible special districts, 
municipalities, and counties. 

Less than 
300,000 

I 
I 
I 
I 
I 

Step 2: 
Is the increase in Assessed Value (AV) within the 
boundaries of the District more than 20% from 
the Property Tax Year (PTY) 2022 base year? 

No. AV increase is less titan 20%: 
Is the District located in a county with a 
population more or less than 300,000? 

Eligible I 
I 

Backfill= I 
65% oflost 1 

revenue I 

More than 
300,000 

Are you a fire, library, 
water, sanitation, or 

health service district? 

Yes 

Is the increase in AV in the 
District from PTY 2022 
g:reatgr than 1 O'lii regardless 
of how many years out from 

l-------I 
PTY2022? 

More than 
10%AV 
Increase 

-- - ... 
Eligible 

Backfill= 
I 
I 
I 

90% oflost 1 
1 revenue I 
L------J 

Less than 
10%AV 
increase 

-------, 
I Eligible 

Backfill= 
100% of 

lost 
L _ r_:':;1!_U! _ ~ 



Property Tax Assessment Rate Changes pursuant to SB22-238 
June 27, 2022 

Type of Property Assessment Rates - Assessment Rates - Assessment Rates -
For property tax years For property tax year For property tax year 2024 
2022 (payable in 2023) 2023 (payable in 2024) (payable in 2025) 

Created under SB21-293 Created under SB22-238 Created under SB22-238 
Non- Hotels, motels and B &Bs - 29% 27.9% 29% 
residential 'lodging properties' (Reduce first $30,000 of 

Actual Value) 
Renewable Energy Production 26.4% 26.4% 26.4% 
Agricultural Property 26.4% 26.4% 26.4% 
Commercial, Vacant, Industry 29% 27.9% 29% 

(For improved commercial 
only: reduce first $30,000 

of Actual Value) 
Oil & Gas 87.5% 87.5% 87.5% 

Resldential Multi-family housing (i.e. 6.80% 6.765% 6.8% 
apartments) (Reduce first $15,000 of 

Actual Value) 
All other residential property 6.95% 6.765% TBD 

(Reduce first $15,000 of (set at a level to hit a total 
Actual Value) revenue reduction over the 

2023 & 2024 property tax years 
of $700 million) 

Backfill for Property Tax Year 2023 (3 tiers). (There is NO backfill for property tax year 2022 and 2024) 

1.) Local governments in counties with over 300,000 people will be made whole for 65% of their lost revenue. 
9 counties: Adams, Arapahoe, Boulder, Denver, Douglas, El Paso, Jefferson, Larimer and Weld 

Assessment Rates -
For property tax year 

2025 (payable in 
2026) & thereafter 

29% 

29% 
29% 
29% 

87.5% 

7.15% 

7.15% 

*Fire, library, sanitation & water districts, health service districts & municipalities within these counties will receive a higher percentage backfill. Those with an 
assessed valuation of more than 10% will be made whole for 90% of their lost revenue. Those with an assessed valuation of less than 10% will be made whole for 
100% of their lost revenue. 
2.) Local governments in counties with a.) under 300,000 people and b.J an assessed valuation growth of over 10% will be made whole for 90% of their lost 
revenue. 
10 counties: Chaffee, Eagle, Elbert, Grand, Gunnison, Lake, Montrose, Park, San Miguel and Summit 
3.) Local governments in counties with a.) under 300,000 and b.J an assessed valuation growth of under 10% will be made whole for 100% of their lost revenue. 
Remaining 45 counties 
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Backfill for Property Tax Years 2024 - 2033: 
• No backfill for local government's whose 'real property' assessed value has increased by more than 20% from 2022 assessed valuation numbers (referred to as '20% trigger'). 
• The total amount available for backfill for non-school local governments is equal to 20% of the available dollars in the HH fund. 
• Fire, EMS and Health Districts ar~ first in line for backfill. Assuming there is sufficient funding, these entities will be made whole first and all other local governments will receive a portion of whatever remains. 

Fire, EMS and Health Districts who exceed the 20% trigger will receive 50% of their lost revenue. 
• Only local governments in counties with less than 300,000 in population can become re-eligible for backfill in future years after hitting the 20% trigger. 

Backfill for Property Tax Year :2023 - 2033 {3 tiers - initially established in SB22-23B). 
1.) Local governments in counties with over 300,000 people will be made whole for 65% of their lost revenue. 
9 counties: Adams, Arapahoe, Boulder, Denver, Douglas, El Paso, Jefferson, Larimer and Welp . . 
*Fire, library, sanitation & water districts, health service districts & municipalities within these counties will receive a higher percentage backfill. Those with an assessed valuation of more than 10% will be made whole 
for 90% of their lost revenue. Those with an assessed valuation of less than 10% will be made whole for 100% of their lost revenue. 
2.) Local governments in counties with a.) under 300,000 people and b.) an assessed valuation growth of over 10% will be made whole for 90% of their lost revenue. 
3.) Local governments in counties with a.) under 300,000 and b.) an assessed valuation growth of under 10% will be made whole for 100% of their lost revenue. 

Senior Homestead Exemption: 
• $140,000 (rather than $100,000) in actual value reduction for those qualifying fqrthe senior homestead exemption. (This amount includes the $40k listed above.) 
• Allow exemption to be portallle 

Participatory Taxation: 
• Revenue growth tagged to inflation UNLESS governing body votes to override the cap. 
• Does not apply to schools and other voter-approved mill levies . 

• 
State Revenue Debrucing Provision: 

• Seek voter approval _in 2023 to allow state revenues to grow by inflation+ population + 1% for 10 years. 
• 80% of revenue will be \JSed to backfill schools. The remaining 20% will be used to partially backfill local governments. 
• Partial debrucing may continue beyond 10 years if legislature maintains or lowers assessment rates further. 
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d i< ,)~,,., ~ Property Tax Assessment Rate Changes pursuant to S823-303 

( Contingent on the passage of Prop HH on November 7, 2023) 
May 19, 2023 

Type of Property 

Non- I Hotels, 
residential motels and B 

&Bs­
'lodglng 
properties' 
Renewable 
Energy 

~ Production 
Agricultural 
Property 

Residential 

Renewable 
Energy&Ag 
Pro.eerties 
Commercial, 
Vacant, 
Industry 

Oil &Gas 
Multi-family 
housing (i.e. 
apartments} 

~1·r~~AJ14 Sf! ______ _ 
Assessment Assessment 

Rates Rates 
For property For property,,!!! 

tax years 2022 year 2023 
(payable In (payalileTu_ 

2023) ~ 
Created under Crea~~ 

5821-293 5822-238 I 
29% f;!+.9%-27.85% 

/ (Reduce first 
Z1 /l .?, • S $30,000 of 
:,{r 2'/J8 Ow\ij Actual Value) 

I 1t¥}_,P,., v,I' ..euf" 

Asseksment Rates 
For property tax year 

2024 (payable In 
2025) 

Created under 5822-
238 

I 'Ml% 21 .85% 

,)'(J 1.,-:J'j) "W\f ~ 
i)' U2J1 

Assessment 
Rates 

For property·tax 
year 2025 
(payable In 

2026) 

'MJ!#,27.85% 

26.4% ,~6.4% --

""' / ,,,, .,.---_ --···-·-•<> 2-vo ..C..--; 

l.4%----Lr 26.4% 

2~4% 

1
_/.,,.26.4% I 26.4% I 'Ml% 26.4% 

se :i.3?>.-?----·-··-_L __ __J 
N/A N/A 21.9% 21.9% 

29% 'MJ!#,27.85% 

Assessment Rates 
For property tax 

year 2026 
(payable In 2027) 

'MJ!#,27.85% 

'MJ!#,26.4% 

'MJ!#,26.4% 

21.9% 

'Ml% 27.85% . '. 27.85% 11 'MJ!#,27.85% 
(For improved 

S'.0 :i.3£. commercial 27, '? - 27, 9/;'", OS 

only: reduce 
~rst $30,000 of 

/2.7, f.:,-(~I> 
<12\1!' .2,. 

Actual Valuel 
.87.5% I 87.5% 

6.i% ~6.7%-
/ (Reduce first 

87.5% 
6,8%6.7% 

(Reduce first $40,000 
of Actual Value) 

87.5% 

~.7% 
(Reduce first 
$40,000 of 

87.5% 

~6.7% 
(Reduce first 

$40,000 of Actual se za-9,/ ~ 
$50,000 of t 71,c;; - C,, 701>"' t Act~al Value) y: Value) 

I•. 1 7
,.,. _ActuaiValue),, ' 5•/,{,,71,t: !ll'i 

<>,oil~"'. "'" - ~, 03~ , / ~) 
,o;is/1,, ", !'2, 

6 95% ..,1..- ~6.7% 
::;13' 7:2il-'o / I (Reduce first 

~ 
$50,000 of 

Actual Value) 

+81)6,976% 6.7% 
(set at a level ta hit a 

tetal reveRl::le 
reEt1::1etieR e\'er the 

2Q23 & 2Q21 property 
ta>< ·1ears of $7QQ 

~.7% 
(owner­

occupied rate & 
reduce $40,000 
of Actual Value) 

~6.7% 
(owner-occupied 

rate & reduce 
$40,000 of Actual 

Value) 

Assessment 
Rates 

For property 
tax year 2027 

(payable In 
2028) 

'Ml%27.65% 

'Ml% 26.4% 

'Ml% 26.4% 

21.9% 

'MJ!#,27.65% 

87.5% 

~.7% 
(Reduce first 
$40,000 of 

Actual Value) 

~6.7% 
{owner­

occupied rate & 
reduce $40,000 
of Actual Value) 

Assessment Rates 
For property tax 

year 2028 (payable 
in 2029) 

'Ml% 27.65% 

'MJ!#,26.4% 

'MJ!#,26.4% 

21.9% 

~27.65% 

87.5% 

~6.7% 
(Reduce first $40,000 

of Actual Value) 

~6.7% 
(owner-occupied rate 
& reduce $40,000 of 

Actual Value) 

Assessment 
Rates 

For property tax 
year 2029 

(payable In 2030) 

'Ml% 26.9% 

'Ml% 26.4% 

'MJ!#,26.4% 

21.9% 

'Ml% 26.9% 

87.5% 
~6.7% 
(Reduce first 

$40,000 of Actual 
Value) 

~6.7% 
(owner-occupied 

rate & reduce 
$40,000 of Actual 

Value) 

Assessment 
Rates 

For property tax 
year 2030 
(payable in 

2031) 

~26.9% 

'MJ!#,26.4% 

'Ml% 26.4% 

21.9% 

'Ml%26.9% 

87.5% 

~6.7% 
(Reduce first 
$40,000 of 

Actual Value) 

~6.7% 
{owner­

occupied rate & 
reduce $40,000 
of Actual Value) 

Assessment 
Rates 

For property tax 
year 2031 
(payable In 

2032) 

~25.9%or 
26.9%* 

(*if growth 
trigger is met) 

19%25.9%or 
26.4%* 

'Ml%25.9%or 
26.4%* 

21.9% 

'Ml% 25.9% or 
26.9%* 

87.5% 

~6.7% 
(Reduce first 
$40,000of 

Actual Value) 

~6.7% 
(owner­

occupied rate & 
reduce $40,000 
of Actual Value) 

Assessment Rates 
·For property tax 

year 2032 (payable 
In 2033) 

'Ml% 25.9% or 
26.9%* 

(*if growth trigger is 
met) 

'Ml%25.9%or 
26.4%* 

:a9-% 25.9% or 
26.4%* 

21.9% 

~25.9%or 
26.9%* 

87.5% 
~6.7% 
(Reduce first 

$40,000 of Actual 
Value) 

~6.7% 
(owner-occupied 

rate & reduce 
$40,000 of Actual 

Value) 

All other 
residential 
property (i.e 
condo, 
single family 
home, 
townhomes 
etc.) 

(,,/'!£- ,,,'f:: .l'l,f:' 

I /~/5 '/1 &.,*-' .:::4,7 9,) m!1lioot 6.7% 6.7% 6.7% 6.7% 6.7% 6.7% 6.7% 6.7% 
(Reduce first $40,000 (Investment (Investment (Investment (Investment (Investment (Investment (Investment (Investment 

L........-- 1 of Actual Value) properties rate) properties rate) properties rate) properties rate} properties rate) properties rate) properties rate) properties rate) 

\' 
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Airborne Snow Observatories
Colorado WY2023 Recap
Jeff Deems | Airborne Snow Observatories, Inc.

Maroon Bells
ASO Snow Depth
April 11, 2023
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Elk Range
ASO Snow Depth

April 2019

Snowmelt runoff forecasts with 
sparse data & increasing variability



Airborne Snow Observatories, Inc.
A Public Benefit Corporation

History is an increasingly 
poor guide to the present
• forecasts based on historic data assume 

that calibrations apply to current conditions
• forecast uncertainty requires a wide margin
• accurate & complete SWE mapping is a 

foundation for reduced forecast uncertainty

April 
Forecast

Obs 
Inflow % Difference

1999 120 197 -39%
2000 155 159 -2%
2001 150 146 3%
2002 59 57 4%
2003 170 173 -2%
2004 100 78 28%
2005 125 120 4%
2006 210 176 19%
2007 150 177 -15%
2008 200 195 2%
2009 180 192 -6%
2010 120 142 -15%
2011 225 272 -17%
2012 100 64 56%
2013 100 134 -25%
2014 250 242 3%
2015 166 202 -18%
2016 167 157 7%
2017 195 184 6%
2018 137 117 17%

Forecast > 10% Low Forecast > 10% High

Dust-on-snow

Wildfire/Beetles

Temperature
& Precip changes

Courtesy Wes Monier (TID)

Bulletin 120 & RFC AJRO:
May 2017

Presenter Notes
Presentation Notes
the rapid pace of change in our climate and watershed conditions mean that these assumptions are increasingly tenuous…

… which represents a tremendous vulnerability - our lack of knowledge of the snowpack reservoir leaves water managers under-equipped to handle unusual conditions or over-allocated river systems - this is an urgent vulnerability compromising effective and responsible water management in Colorado and throughout the West

forecasting systems that depend on assumptions of stationarity are susceptible to deviations from the historic record – especially in regards to the biggest reservoir of water in our watersheds – which can result in highly variable forecast accuracies, and parallel forecasts that predict very different seasonal outcomes – this uncertainty means that operational decisions must be made with wide margins to avoid surprises

if we can start with an accurate and complete inventory of the snowpack reservoir can provide the robust foundation needed for a nimble and adaptive water management system





As climate shifts manifest in terms of changing precipitation and temperatures, shifting storm dynamics, altered snow accumulation and melt patterns, or as dramatic changes in forest cover, a reliance on sparse measurements and assumptions of how they represent basin snowpack leaves us increasingly vulnerable.





Airborne Snow Observatories, Inc.
A Public Benefit Corporation

Airborne Snow Observatories, Inc.
mapping the two most critical snow properties to forecast runoff volume & timing

Snow depth from lidar elevation
SWE from coupling with obs & modeled density

Snow Water Equivalent

HySpex VSWIR spectrometers
Albedo & surface properties

Snow Albedo

Unique high-altitude operations
Unique rapid product turnaround

Operations

Coupled lidar & spectrometer
Physical snowpack & runoff modeling 

Physical Modeling



Airborne Snow Observatories, Inc.
A Public Benefit Corporation

Water Year 2023 Colorado ASO Program
20 Water Year 2023 Snow Surveys:
East River: April 1 & May 23
Taylor River: April 1 & May 23
Dolores River: April 6 & May 25
Roaring Fork Headwaters: April 11/12 & May 28
Upper South Platte: April 16 & May 26
CO River @ Windy Gap: April 16 & May 27
Blue River/Dillon Res: April 16 & May 29
Conejos River: May 5
Clear Ck: May 9
Boulder Ck: May 9
St Vrain R. & Left Hand Ck: May 21
Big & Little Thompson Rs. May 21
Poudre R. May 22

data.airbornesnowobservatories.com
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East & Taylor Rivers

East River

Taylor River

Ea
st

 R
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er
Ta

yl
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Presenter Notes
Presentation Notes
40-50% lower than other SWE estimates
slightly above CNRFC and B120 90% exceedance
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East River 
comparison: 
2023 vs 2019

• nearly identical SNOTEL SWE
• similar basin SWE (2019 +5%)
• large differences in SWE pattern

• elevation
• avalanches
• wind redistribution

CBRFC – East River SNOTELs

ASO flight date
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Taylor River 
comparison: 
2023 vs 2019

• 120% vs 140% SNOTEL SWE
• identical basin SWE (2019 +5%)
• differences in SWE pattern

• elevation
• avalanches
• wind redistribution

ASO flight date
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Roaring Fork Headwaters
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Roaring Fork 
Headwaters
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April 11, 2023

Maroon Bells
May 28, 2023
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April 11, 2023

Upper Roaring Fork
May 28, 2023



Airborne Snow Observatories, Inc.
A Public Benefit Corporation

Blue River



Blue River ASO
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Blue River ASO – SNOTEL and ASO

First Flight 2022
(SWE, acre-feet) 

First Flight 2023
(SWE, acre-feet) 

SNOTEL SWE average
(four stations) 15.2 inches 15.0 inches

ASO Measured SWE 150,000 acre-feet 183,000 acre-feet

Presenter Notes
Presentation Notes
4/19/2022
4/15/2023
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Upper South Platte



Upper South Platte ASO 
Guanella Pass
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Across the Divide…



WRF-Hydro/ASO Ensemble Seasonal 
Water Supply Forecasting for the 

Colorado Airborne Snow Measurement 
Program:  WY 2023

July 11, 2023

D. Gochis, Y. Zhang, M. Casalli, J. Grim, A. Gaydos
Research Applications Lab



Project Milestones:
• Conducted first full-season assessment of gap-

filling radar on seasonal water supply forecast in 
Colorado (2016…RIO-SNO-FLOW)

• Provided ground validation data for NSSL radar QPE
• Conducted WRF-Hydro based ensemble water supply 

predictions
• Assimilated airborne-lidar based snowpack estimates 

into WRF-Hydro for comparison against “open-loop” 
forecasts

• Provided scientific basis for new permanent X-
band radar in Alamosa, CO and utilized data 
during first year of operations (WY 2020-2021)

• Installed 9 new high elevation snow monitoring 
stations in Conejos and Taylor River basins….use 
data for model evaluation and assimilation 
(2018-2021)

• Conducted first-in-time real-time snow data 
assimilation of airborne lidar snowpack 
estimates in Colorado for ensemble seasonal 
water supply forecasting (WY2020-2021)

• Expanded strategic forecasting partnership work 
for ASO Inc. providing airborne lidar assimilated 
snowpack forecasts for the States of Colorado 
(CASM) and California (WY 2021-2022)

Overview: Improving Water Cycle Predictions in High Mountain Watersheds…California and 
Colorado Seasonal Water Supply Prediction



WRF-Hydro/ASO ESP: Forecast Process

WRF-Hydro based forecast process: Assimilation-Prediction Workflow:



WRF-Hydro Colorado ESP: WY2023 Seasonal Water Supply Forecast Plots

Upper Colorado/Windy Gap Basin

Conejos River Basin

Blue River/Dillon Reservoir

East River and Taylor River Basins

Dolores River Basin

South Platte River Basin
Roaring Fork/Frying Pan River Basins

Cache la Poudre River Basin
Big Thompson/Little Thompson River Basin
St. Vrain River Basin
Boulder Creek Basin
Clear Creek Basin

Model domain extent



ASO Snowpack Summary:

• Spatially-distributed 
snowpack analyses and 
forecasts…

1 km gridded Apr 1 – Jun 30 SWE



ASO Soil Moisture Summary:

• Soil moisture/saturation 
analysis and prediction…

1 km gridded Apr 1 – Jun 30 Soil Saturation (0-100%)



ASO Flow Forecast Summary:

• Lake Dillon/Blue River Basin 
example plots of flow 
accumulation forecasts…

• ASO flight surveys:
• April 16…critical for getting reliable 

initial snow state near peak SWE

• May 29…ASO data assimilation 
resulted in upward revision of 
forecast by 13 kac-ft



ASO Flow Forecast Summary:

• Example plots of flow 
accumulation forecasts…



ASO/WRF-Hydro Deep Dive Basin Example: Lake Dillon/Blue River Basin

June 1 Forecast (Apr-Jul):
No ASO:     97.6 kac-ft
ASO: 136.9 kac-ft    

Current projection:  132 kac-ft   



ASO/WRF-Hydro Forecast Reports:
• Example: Dolores River Basin chapter

• Summary discussion on current basin conditions….



Thank you
D. Gochis, gochis@ucar.edu



Yampa River Basin
Project Concept

• 2 ASO airborne snow surveys

• Continuous
iSnobal snow
modeling

• WRF-Hydro
runoff 
forecasting

• Leveraging 
CASM Water 
Plan grant & 
CWCB 
Projects Bill 

• BuRec 
Funding 
opportunity

Presenter Notes
Presentation Notes
expound here on possible scenarios for benefitting ops in RF system




“Having used this technology, it is hard 
to imagine a future without it.” 

Dave Rizzardo
Chief of Snow Surveys & Water Supply 

Forecasting, CA DWR

“What you’ve done is created new reservoir space 
and water supply without any impacts to the 

current physical or environmental paradigms.” 
Wes Monier

Chief Hydrologist - Turlock Irrigation District

“ASO provides invaluable information about the rate of 
melt that provides a real opportunity to optimize 

reservoir operations for water supply, flood control, 
and instream requirements.” 

Steve Haugen
Watermaster, Kings River Water Association

“Accurate snowpack/SWE monitoring and 
streamflow forecasts are critical to Colorado's ability 
to meet its compact obligations on the Rio Grande.” 

Craig Cotten
Colorado Division 3 Engineer

airbornesnowobservatories.com
coloradosnow.org 

deems@airbornesnowobservatories.com
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