GRAND COUNTY

LEARNING BY DOING

2023 Aquatic Resource Monitoring Report

For its eleventh consecutive year, Learning By Doing (LBD) continued to monitor the health of aquatic resources within the Colorado,
Fraser and Williams Fork River basins in 2023. A snapshot of the 2023 results can be found in each of the pages below which include
summaries of 2023 monitoring results as well as individual metric summaries. The monitoring consisted of macroinvertebrates,
stream temperature, substrate, fish and flushing flows.



Map of Cooperative
Effort Area (CEA)

River Mile IDs on this map
correspond to the referenced IDs
on later pages.
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2023 Notable Events

The following summary of notable events in 2023 is provided to give context to LBD's ongoing monitoring and cooperative effort in Grand County, Colorado. This summary is accompanied by a
summary of monitoring results in the CEA. Additional information on monitoring results for the entire CEA, are included in the detailed monitoring reports which are linked on each page.

In 2023, LBD continued to focus efforts on operations, monitoring and stream restoration; elevated stream temperatures and deposition of fine sediments at some locations in the CEA continue to
show room for improvement. The following is not meant to be exclusive or comprehensive, but to highlight some of the most notable events of 2023 that may have impacted water quality or the
aquatic resource monitoring results.

« Flushing flow targets as outlined by the 2010 Grand County Stream Management Plan (GCSMP) were met at all thirteen sites in 2023.

- Grand County experienced above-average snowpack in 2023, with the snowpack above Kremmling peaking at 116% of the 30-year average on April 7, 2023. A wet storm in early May also
helped to bring additional moisture to the LBD CEA. Unprecedented wet conditions on the East Slope in June decreased demands for transmountain diversions resulting in bypasses on the
Fraser and Colorado Rivers contributed to peak flows of 5,252 cubic feet per second (cfs) at the USGS Gage Colorado River near Kremmling. The total observed runoff for 2023 at the
Kremmling gage was 113% of average at 984 KAF.

- No wildfires greater than 1,000 acres occurred within the CEA in 2023.

- 2023 was the ninth consecutive year in which LBD conducted weekly water operations coordination meetings from late May to mid-September. These meetings provide a forum to discuss
conditions and operations, allow LBD partners to be responsive to low flow and high-water temperature conditions through coordination of environmental water releases, and foster
communication, relationships, and trust between stakeholders.

- Denver Water's Moffat Collection System spill bypasses in 2023 totaled approximately 59,000 acre-feet (AF) from May 5th to August 1st, with an additional 351 AF of bypasses for temperature
mitigation from August 23rd to September 15th. Denver Water also coordinated with the Vail Ditch to exchange 54 AF up to Jim Creek for environmental releases to the Fraser River.

- Northern Water's Colorado Big-Thompson West Slope collection system filled and spilled with approximately 48,000 AF, the 10th largest spill, out of Granby Reservoir, and approximately
12,000 AF out of Willow Creek Reservoir.

- Northern Water's Municipal Subdistrict (Subdistrict) Windy Gap system did not operate in 2023.

- River District’'s Wolford Mountain Reservoir filled and spilled in 2023.

- Release of 5,412 AF from the Endangered Fish Pool for the Upper Colorado River Endangered Fish Recovery Program occurred in 2023 from August 1st to October 1st with releases almost
entirely from Granby Reservoir with the exception of September 12th-14th when releases came out of Willow Creek Reservoir.

- Shoshone Power Plant was closed in February 2023 due to rockfall on plant facilities and remained closed throughout rest of the year. As a result, the Shoshone Outage Protocol (ShOP)
operations were implemented in 2023.



- Construction began in 2022 on the Kemp Breeze Wildlife Area on the Colorado River, downstream of the confluence with the Williams Fork River, and continued in 2023. Colorado Parks and
Wildlife (CPW) contracted Stillwater Sciences to design a state-of-the-art habitat improvement project for the Colorado River to revitalize river functions that have been slowly lost or degraded
over the past several decades.

- The Colorado River Connectivity Channel (CRCC) Project construction continued in 2023 achieving the first flow in the new connected channel on October 25, 2023. The CRCC is a $30 million
project that includes many partners and is designed to minimize Windy Gap Reservoir's impact on aquatic habitat and species by decreasing the reservoir's footprint and constructing a
connecting channel around the reservoir capable of passing water, fish and sediment, thereby reconnecting two segments of the Colorado River. The CRCC was started in 2022 and construction
is expected to be completed in 2024.

- The Monitoring Subcommittee developed and executed an extensive Aquatic Resource Monitoring Plan for 2023, all of the monitoring took place within the CEA.

- Stream temperature monitoring continued for 67 sites. No new monitoring sites were added in 2023. Of the sites monitored, 5 sites in the Fraser River Basin and 4 sites in the Colorado River
Basin exceeded either the chronic or acute state temperature thresholds for protection of aquatic life.

- Sediment data was collected at 18 sites including two new sites, one site on the Fraser River at Kaibab Park to establish pre-restoration project conditions and another site upstream on Ranch
Creek to better assess spatial conditions in the river. At 16 of the sites, 400 measurements for the pebble count were conducted, utilizing the Modified Wolman Pebble Count Method.
Additionally, at each pebble count site, algae coverage estimates, and percent embeddedness estimates were performed at each location. Riffle Stability Index measurements were completed at
9 sites and volumetric and suspended sediment samples were collected at 5 sites.

- Macroinvertebrate bioassessments were conducted at 22 sites, including 4 Denver Water sites and 4 Northern Water sites. Two new sites were evaluated in 2023 including one site on the Fraser
River at Kaibab Park to establish pre-restoration project conditions and another site upstream on Ranch Creek to better assess spatial conditions in the river. One not in attainment of the state
standard, evaluated by a multi-metric index (MMI) score: CR-31. While CR-31 showed improvement compared to 2022 and had a passing MMI score compared to the attainment threshold, the
increase in the MMI score was not large enough to meet delisting criteria. WC-2.3 was in the grey zone but based on additional metrics it was considered in attainment. In general,
macroinvertebrate populations appeared to be relatively healthy.

- CPW aquatics crews conducted standardized fish population monitoring surveys at multiple locations along the Colorado and Fraser Rivers. Results for the Colorado River sites indicated that
impacts to fish populations from the East Troublesome Fire are more chronic than acute but that Granby Reservoir’s spill improved habitat conditions. In the Fraser River, trout populations
remain strong, but sculpin numbers continue to remain below average for the fifth year in a row.


https://coloradotu.org/colorado-river-connectivity-channel?_ga=2.210170581.1398130455.1651838849-1616456972.1651838849
https://coloradotu.org/colorado-river-connectivity-channel?_ga=2.210170581.1398130455.1651838849-1616456972.1651838849
https://coloradotu.org/colorado-river-connectivity-channel?_ga=2.210170581.1398130455.1651838849-1616456972.1651838849

MACROINVERTEBRATES

In 2023 macroinvertebrate monitoring occurred at 22 sites in the CEA in partnership with LBD and its partners. Most sites were in attainment with the state standards including one site
that recovered from non-attainment in 2022. There was only one site that was not in attainment in 2023: CR-31.0. While this site did demonstrate improvement and was above the
attainment threshold, the site will need to produce a score greater than 49.8 to be considered in attainment. While the score for WC-2.3 fell in the grey zone, assessment of additional
metrics at the site indicated it was in attainment.

Click here for 2023 Macro Data
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The sites shown above are of interest either because they presented low MMI scores in recent years, showed recent recovery, or are a new site. FR-KP was a new site and showed an excellent MMI
score of 88.8. WF-0.5 showed slight recovery in 2023 and did not drop into the grey zone. Similarly, CR-1.7 increased to a score of 60 after being out of attainment in 2021. CR-22.1, while still in attainment,
dropped from a score of 65.7 in 2022 to 45.8 in 2023. CR-31 showed some recovery, increasing from a score of 28.7 in 2022 to 46.1 in 2023 but is still not in attainment because it has not improved
significantly enough. WC-2.3, while in the grey zone, was considered in attainment in 2023. MMl scores in the CEA ranged from 34.3 to 89 in 2023 with higher scores indicating better aquatic conditions.


https://northernwater.sharepoint.com/:f:/r/sites/ldms/Shared%20Documents/Data/Macro%20Data/2023%20Macro%20Data?csf=1&web=1&e=hNnsvl
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STREAM TEMPERATURE

Click here for full report

Colorado River Basin

Acute Temperature Exceedances - Days above DM
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Of the 67 sites monitored where data was available, 2 sites in the Colorado River Basin and 4 sites in the Fraser River Basin exceeded the Acute Temperature Standards. This is a decrease in
exceedances in both basins from 2022.

Chronic Temperature Exceedances - Days above WAT
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Of the 67 sites monitored where data was available, 4 sites in the Colorado River Basin and 5 sites in the Fraser River Basin exceeded the Chronic Temperature Standards. This is a decrease in

exceedances in both basins from 2022.


https://northernwater.sharepoint.com/:p:/r/sites/ldms/_layouts/15/Doc.aspx?sourcedoc=%7B349E9D16-41B1-48C8-B3DA-6630D336C9B3%7D&file=2019-2023%20LBD%20Temperature%20Presentation%20All%20Sites.pptx&action=edit&mobileredirect=true&wdsle=0
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Click Here for Full Report

Colorado River Basin

Percent Embededness

CR-28.7 CR-31 CR-7.4 CR-9.1 WC-0.5

Site ID

CR-16.7 CR-229 CR-24.9

Embeddedness values on the Colorado River in 2023 were similar among sites but
increased slightly from upstream to downstream.

Percentage of Fine Sediment

Impairment for % Fine Sediment
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Site ID

There was an overall increase in fine sediment in a downstream direction in the
Colorado River Basin in 2023. CR-7.4 saw an increase in percent fines from 2022.
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Fraser River Basin

Percent Embeddedness
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Site ID

FR-1.9 FR-12.4 FR-14

Embeddedness values on the Fraser River were comparable between sites in 2023 with
only small changes between sites. Embeddedness at RC-1.1 is highly variable year-to-
year.

Percentage of Fine Sediment

Impairment for % Fine Sediment

RC-1.1 FR-20 FR-TBD FR-1.9 RC-TBD FR-12.4 FR-23.2 FR-14
Site ID

All sites sampled on the Fraser River had low amounts of fine substrate and most sites
were dominated by gravel substrate (not shown). Variability in conditions at some sites
could be due to proximity to beaver ponds.


https://northernwater.sharepoint.com/:w:/r/sites/ldms/_layouts/15/Doc.aspx?sourcedoc=%7B9E46EF48-9947-4A21-A31F-83C2B89B26EC%7D&file=DRAFT%202023%20Grand%20County%20LBD%20Sediment%20Report.docx&action=default&mobileredirect=true

FISH

Click here to access Fish Survey Summaries

Colorado River Basin Fraser River Basin

July Brown Trout Fry Estimates Brown Trout Pounds per Surface Acre

92019 2020 ®2021 @2022 ®2023

4000 m2019 ®2020 =2021 ®W2022 m2023
200
3500
3000 &)
O 150
° <
= 2500 [}
= &
: £
S 2000
ey I 100
O @
%)
9 1500 %
©
1000 g
3 50
o
N L I
0 0
Hitching Post Upper RB LowerRB Sheriff ~ Paul Gilbert LoneBuck  Parshall Kemp Breeze Safeway Kaibab Park Fraser Flats
SwA SWA Island SWA

The above figures show Brown Trout Fry estimates in July in the Colorado River basin and Brown Trout pounds per surface acre in the Fraser River Basin from 2019-2023. Note the difference in units reported.

Fish surveys on the Colorado and Fraser River basins returned information about Brown, Rainbow and Brook Trout at the sampled locations as well as Sculpin capture. Trout populations have generally been consistently strong for more than
a decade in the Colorado and Fraser River basins, however there are some areas of concern. In the years since the 2020 East Troublesome Fire, on the mainstem of the Colorado River from the confluence of Willow Creek to the confluence
with the Williams Fork River, brown trout reproduction has almost completely failed to yield a first-year class. As a result of the lack of successful reproduction, the reach just downstream of Windy Gap Reservoir witnessed a 2/3 reduction in
the adult brown trout population. On the Fraser River, below average Sculpin capture for the last several years is very concerning and may be tied to new development. Good news for the Colorado River though, due to the completion of the
Colorado River Connectivity Channel, 2023 is the final year where Windy Gap Reservoir will be an impediment to fish movement, allowing fish access upstream and downstream to critical feeding, spawning, and other habitats that protect
fish from seasonal extremes.


https://cpw.cvlcollections.org/items/show/496

FLUSHING FLOWS

Click Here for GCSMP2010
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https://www.co.grand.co.us/DocumentCenter/View/866/Draft-Report?bidId=

