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Introduction

In 2020 Left Hand Watershed Center (iMatershed Centegontinued to use adaptive management to build
watershed resilience and restote the future.While monitoring and management in previous years focused
flood recovery and restoration, climate change impacts in 20@0lighted new adaptive managementiqities

that will be addressed in 2021 and beyond. This report pes/abroad update about the state thie St. Vrain

and Left Handvatershed within five key priorities. Forest Health, Fish and Passage, Sediment Capture, Project
Prioritization, and 202 Monitoring.

Eachpriority is discussed in the context of what was learned, obseraad quantified in 2020, and what will be
prioritized in the future While someprioritiesare supported by quantitative data and reports, others hesed
on local expert knowledge and discussions among staketolddriorities and Opportunities Map shows
suggested priorities for forest health and sediment catchment projects afdiagrioritiesare part of our
iterative adaptive management process

This report also discusses the Watershed Center’s “restoring to theefukbundation as well as notable
watershed events (e.gvildfires, tanker rollove)y andconditions(e.g. droughtjn 202Q Supportingreportsand
data summariesire discussewithin specificpriorities.

Restoring to the Future

Restoring the futurdnas always beefoundationalto our iterative adaptive management procesand underlies
all of our adaptive management priogg The importance of this foundatiomwasevidentin 2020 as our
watershed faced drought and wildfirEor the Watershed Center, restoring to the future means that we
incorporat climateadaptability into restoration and monitoring hisclimate-informed gproachstarts with
using science to understarbw climate change will impact our watersheds in the futanel then
implementing actions to build ecosystem resilience or drive ecosystansformation in the face of climate
change. Later in this documewe describe how wevill continue to buildresilience by restoring ecological and
geomorphic complexityand drive transformation by restoring fish habitat for future thermal regimes. liegrn
and adjusting is inherent to oadaptive managemerirocess and all restoration efforts are supported by an
iterative monitoring and assessmeframework.Looking to the future we will continue to used expand
climate-iinformed restorationby quantifying the benefits of specific actions axdmotingwider adopton of
restoring to the future.

Watershed Events and Conditions

Severadrought anddevastating wildfiranfluenced watershed health from the creek corridor to the upland
forestsin 202Q After one monthof drought conditions, the Cabod andLefthandfires burned over 10,000
acres in October 202&oil burn severity surveys completed by USFS indicated that an esting¥edf the
burned area within the Calwodtte hadmoderate or high burn severityrhese areas are likely to produce the
greatest waterskd health impacts, includingcreased erosion and sedimentation into the creak well agin
increase in the magnitude of flood and debris flows in some afastfire water quality impacts are expected
to occur during seasonal runoff and after higitensity rain events, and will gradually taper off as vegetation
and groundcover recovers over multiple growing seasons. These isyidkheed to be monitoring into the
future and may beeducedby restoring sediment catchments zones, as discussed below.



In April 2020atanker truck carrying unleaded gasoline tipped over on Highway 36 at the Apidy Bridgeon
the North St. VrainThe tanker spilled an estimated 1,00Q,600 gallons of gasoline at the s#ad anunknown
guantity of gasoline entereche creek Landowners in Apple Valley observed hundreds of dead fididaad
aguatics invertebrates immediately after the spill, and lingering gas smell in thesgddanents. EPA’s water
sampling did not detect a lingering water quality impact to Math St. Vrain Creednd Colorado Parks and
Wildlife conducted biological monitoringhe Watershed Center collectéeénthic macroinvertebrate data
whichis being processe$ee monitoring priority below).

Adaptive Management Priorities
1. Forest Health

Implementing onthe-ground forest health restoration projects is an urgent priority due toitiereasing risk for
catastrophic wildfiresYet the landscapscale scope of this need poses challenges related to obtaining broad
community buyin and sufficientesourcesThroughour leadership of thé&t. Vrain Forest Health Partnership
the Watershed Center has bedeveloping an adaptive managemepiainto address this urgent need, starting
with development of desired future conditions statements based on best available scidm®entum among
for thiswork increased following the Calwood and Lefthand faed createdshared urgency among
stakeholdersand community memberabout forest health in the watashed.Desired future conditions
statemens, completed inApril 202Q will guide outreach and project prioritization required for implementing
on-the-ground projects.

Priorities Conduct monitoring to understand peBte watershed health impactndimplementing on

the-ground adaptive management actions (e.g. sediment management, inglatic.)

x Develop an adaptive management plan based on desiredduwtanditions

X Support USFS NEPA processdmypteting outreach to build communityide support and
understanding for orthe-ground forest health projects

X As appropriate, apply for grants (and support partner fugdapplications) tommplement or
the-ground projectsn priority locations irorder toincrease forest resilience to wildfire

x ldentify and prioitize management in forest areas that may be contributing to water quality
issues.

Reports St. Vrain Forest Health Partnership Plan

x Desired Futte Conditionsand Guidance for Applying Landscafeale Desired Future
Conditions to ProjeeBcale Managemerftn progress)

x StrategicCommunications Plaand Informational Guide to Landscape Scale Forest
Restoration in the St. Vrain Bagin progress)

MED x Seemap (Attachment 1) showing potentiaigh-priority locationsfor forest restoration.

Theseinclude ButtonRock and James Creek/Lefhand zones shown on the map, given
important water resources and lack of wildfigenerated containment line.


https://watershed.center/restore-forests/
https://watershed.center/wp-content/uploads/2020/10/Saint-Vrain-Forest-Health-Partnership.pdf

2. Sediment Catchment

As our watershed and community faces increasing threats from climate ehaediment catchment areas are
critical for accommodating environmental variation and protecting communiRestoring sediment catchment
areas has been an onggj priority for the Watershed Center, as demonstratedhy stagezero restoration
project(see photos and link below§senerally speaking, sediment catchment areas are unahfitepositional
reachedocatedabove critical infrastructure the canyonsplains transitionalvatershedzonewhichincrease
the capacity of the river to attenuate fluxes (water, sediment, organic matteryss the floodplairin contract,
transport reachs are located adjacent to critical infrastructubecause theyransportof flows and sediment.
Restoring ecological and geomorphic complexity in depositional regebegles benefits for watershed health,
as well as public safety and infrastructuF@ran ecological perspective, floodplain complexity helps maintain
natural geomorphic and ecological processes that can accommodate masiplpagdimates futures. From a
public safety and infrastructure perspective, sedimegiticbments buffedownstream commnities through
flood attenuation and byrotecting water quality/quantity for municipal and agricultural water, especligr
wildfires.

Restoring sediment catchment zones also provides opportunities te ddesystem transformation in the face
of cimate change. For example, while focus has been on sediment catchmentdartiqensplains transitional
zoneg climate modeling predicted a shift the rainfall, flood, and fire bands to higher @egaFuture project
mays consider identifying sedimenttcament zones at higher elevations. Similarly, revegetaitiosediment
catchment zones should considdiverse seed mixebat contain flexible plant traits selected to accommodate
a variety of potential future conditions

x ldentify and implemensediment catchment/stage zero projeabove critical infrastructure
andrelative to sediment inputs that are expected pdise and under potential future
Priorities conditions. Use fire models to guide potential projects (See,Attachment ).
x ldentify and imgfement sediment catchment zone projects at higher elevations because
rainfall, flood, and fire bands are shifting to higher elevations due to climategehan
X Revegetate with drought tolerant species that are adapted to drier future itiomg.

Project X Stage Zero Restoration Proj¢see photos below)

Map x See map (Attachment 2) showing potential areas the St. Vrain and Left\Watedsheds.



https://watershed.center/project/adaptive-restoration/
https://watershed.center/project/adaptive-restoration/
https://watershed.center/project/adaptive-restoration/

3. Fish and Passage

Left Hand Creek is celebrated for the ditches and diversions that suppdy fer irrigated agriculture and
drinking water, as well as aquatic habitat that sustains fish populatiéeisiooking to the future, fish
populations and ditch compaes alike will face reduced water supply due to climate change impafising
with diversion owners and managers, as well as aquatic biologists, Watershezt €taff identifiedmutually
beneficial longerm solutionsthat canimprove efficiency of water delivery at diversion structures whilso
improvinginstream habitat and connectivitfonsideration of potential solutions started with outreach to
diversion owners and managers. This critical step helpsdrenthat diversion ownarand managers were
supportive of the study, and remained engaged and involhedughout studyFuture efforts will focus on
documenting and scaling this engagemapproach for fish passage projects.

Future effortswill alsoconsiderthe importance of egionally isolated fish specigsthe transition zone. Though
data on fish populations Left Hand Creek atinited, general trends point to #ss in species richness in the
transitionzone over time Concurrentlyregionally isolated fish species found in transitammehabitat are
challenged by drier and warmelimate changeonditions because thermally suitable habitat is shifting
upstream to reaches that are not physically suitable for these Tish.Watershed Center is incorporating these
dynamts into our projects by introducing native fish species atupper extent of their thermal regimesd
integrating shifing temperature gradientito future restoration efforts

x Design and implement projects recommended in Left Hand GreelPassag&eport.

x Create physically suitable habitat for regionally isolated transitional species tmacatate
shifting temperature gradients (and drive ecosystem transformatiith climate change).
Develop collaborative Passage Playbook with guidamrcledw to bring together the water
community and project proponents to help deliver mutually beneficiajquts for all
interested parties.

x Continue to build relationship®r mutually beneficial passage projects.

x Continue working with partners to suppdish and passage projects on the St. Vrain.

X

Priorities

Reports x| eft Hand Creek Fish Pass&sport

Mountainous Zone

ansition Zone

Jamestown

Biological Assessment Sites
' CPW Sampling Sites
! CPW and Watershed Center Sampling Sites

A map of all historical and current CPW sampling locatioheft Hand Creek and Left Hand Park reservoir since 1989 w&ih red
pins were sampled again by the Left Hand Watershed Center to supplement recent data collectid® an 2019 using CPW
methods. Figure prepared by Colorado Parks and Wildlife.


https://watershed.center/wp-content/uploads/2021/08/Left-Hand-Fish-Passage-Report.pdf

4. Project Prioritization

The question of how to prioritize projects within an adaptmanagement process has been an ongoing
discussion among stakeholde®wo key areas of discussion are related to (1) scaling from site to landscape, and
(2) balancingstakeholderneeds with technical assessmentéere is a shared interest among entities working in
forests and rivers to prioritizproject implementation locationwhile also understanding broaderatershed

health conditions. Yet monitoring broader watershed health may not alwdgsm specific project prioritization
needs.Watershed Center staff are working through this quesasrpart of our Adaptive Management at Scale
project, which aims to assess basitale watershed health within an adaptive managet@ocess that guides
actions (including project implementatiarQne approach that we are considering, which is also discussaa
2021 Monitoring Update, combines lotgrm monitoring with issueselated monitoring Additionally,

stakeholder concurrence and momentum are critical fottlo@-ground project succesand must be considered
as part ofprioritization. While science and technical analysis may point to a specific project as priority,
stakeholdersnay not beready or willing to consider projeanplementation.This was a kegonsiderationn

our Fish Passage and Feasibility Stuldgre we used technical analysissupplement rather than guidproject
prioritization.

x Consider monitoring designs thiztegratesite- and landscapescde questions within an

adaptive management process.

Considemonitoringdesigns that combina subset of longerm sentinel sitesvith sites that

have knowror discreteissues to guide project prioritization.

X Where appropriate, emphasize stakeholder radaships and relationship building in project
prioritization.

X

Priorities

X

Left Hand Watershed 2021 Data Summ@ppendixD provides table of updates related to
2020 monitoring and management priorities)

Reports

5. Monitoring
Left HandWatershed

Watershedhealth dda collected in 2018, 2019, and 2020 show that restoration and mgoefforts are helping
Left Hand Creek Watershed maintain a trajectory towards health and resiligticenast sites achieving
desired thresholds for floodplain connectivity, chann@rphology and habitat, riparian conditions, and water
guality. However, ongoing mine legacy impacts and flow digas continue to pose challenges for the
ecological healthothe watershed, primarily through impacts on creek flows arder guality In 2020, these
challenges were also exacerbated by drought conditions. @vbimpacts were evident in the 202@tive
herbaceous covemwhichdeclined when compared with previous years.

2020alsomarked three years of posestoration monitoring and provided an opportunity toaduate

monitoring design and methods used to assess our trajgctevaluation of monitoring designs showed lack of
site-to-site variability for indicators related to floodplain connectivity, channel mompdyl and habitat. As a
result, future effortswill focus on longerm monitoring of a subset of representative sites combined with site
specific monitoring that may change from ydaryear based on issues and urgent needs. This updated
approach will help prioritize management actions based on identified issueganiis stressors


https://watershed.center/wp-content/uploads/2021/08/2021-Left-Hand-Data-Summary_v3.pdf
https://watershed.center/wp-content/uploads/2021/08/Appendix_Monitoring-and-Management-Updates.pdf
https://watershed.center/wp-content/uploads/2021/08/2021-Water-Quality-Report_v2.pdf

St. VrainWatershed

Watershed healtimonitoringon the St. Vrainincluding North, South, Middle, and St. Vraimgluded(1)
baseline dataollectedat diverse site typesollected in 2012020and (2) asnheededdata collectedn response
to discrete issuesollected in 2022021 Data collected at diverse site types will be used to imfduture
monitoring designs witim a largescale adaptive management framewos8ite typedncludereference, post
project, preproject, and discreteData collected at these sites inclief@odplain connectivity, channel
morphology and habitat, ripariaconditions, and water qualitypue to diversity of site types, differences
between creeks, and modifications to methods, limited interpretati® possible for the St. Vrain data.
However, we generally observed that peak seasonal flows inundated appefidatiplain locations, benthic
macroinvertebrate indexvere within attainment thresholdsand percent sands wemgithin zonespecific
thresholds.

Discrete monitoring events took placelate to the wildfiresBrooks roperty, ané\pply Valleydnker rollover
Postfire water quality samples (chemistry and benthic macroinvertebrate) welteated on the South St. Vrain
shortly after containment of the Calwood and LEfind Fires. Data is still being processed. During site visits in
June 2020, the Brooks Property mine tailings on the South St. Vraindestified as a possible impact to water
quality. In partnership with Trout Unlimited, the Watershed Center assksster and soil quality upstream

and downstream of the property. While we did not find notabigacts to water quality, there were concerns
about soil properties and erosion potential at the site. In April 208lyrdeadel gasolindanker spill occurred
upstream of the Apple Valley neighborhood on the North Stinvia response, additional benthic
macroinvertebrate datavere collected in lateat the Watershed Centerl®ngterm monitoring sitedocated
upstream and dowrtseam of the spill siteData is still being processed.

x Create new monitoring design focused longterm (sentinel), discrete (isstapecific), and
research (adaptive restoration)

Priorities X Continue weed control and reeeding efforts to aid in nativelant establishment
x Continue to address mineelated water quality impairments Left hand Creek
x Continue to address aquatic recovery following thekerspillin North St. Crain Creek
x Continue to address posire water quality impacts.
Reports x Left Hand Watershed 20Zlata Summary
X Saint VrainNatershed 2021 Data Summary
Attachments

1. Forest Restoration Areas Map
2. Sediment Catchment Areas Map


https://watershed.center/wp-content/uploads/2021/08/Tanker-Rollover-Data-Summary.pdf
https://watershed.center/wp-content/uploads/2021/08/2021-Left-Hand-Data-Summary_v3.pdf
https://watershed.center/wp-content/uploads/2021/08/2021-Left-Hand-Data-Summary_v3.pdf
https://watershed.center/wp-content/uploads/2021/08/2021-St-Vrain-Data-Summary.pdf

ATTACHMENT 1: Forest Restoration Areas Map
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ATTACHMENT 2: Sediment Catchment Areas Map
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