
 

 

SAINT VRAIN AND LEFT HAND 

STATE OF THE WATERSHED 2021: 

 

Restoring to the Future  

with Adaptive Management  

 

  

 

 

 
 

 
 

 

 
 
 
 
 
 

 
Prepared by 

 
LEFT HAND WATERSHED CENTER 

P.O. Box 1074, Niwot, CO 80544-0210  

303.530.4200 | www.watershed.center 

http://www.watershed.center/


2 

 

Contents 

Introduction ................................................................................................................................................................3 

Restoring to the Future ..............................................................................................................................................3 

Watershed Events and Conditions .............................................................................................................................3 

Adaptive Management Priorities ...............................................................................................................................4 

1. Forest Health ..................................................................................................................................................4 

2. Sediment Catchment ......................................................................................................................................5 

3. Fish and Passage .............................................................................................................................................6 

4. Project Prioritization .......................................................................................................................................7 

5. Monitoring ......................................................................................................................................................7 

Left Hand Watershed..........................................................................................................................................7 

St. Vrain Watershed ............................................................................................................................................8 

Attachments ...........................................................................................................................................................8 

ATTACHMENT 1: Forest Restoration Areas Map ........................................................................................................9 

ATTACHMENT 2: Sediment Catchment Areas Map ................................................................................................. 11 

 

  



3 

 

Introduction 

In 2020 Left Hand Watershed Center (the Watershed Center) continued to use adaptive management to build 

watershed resilience and restore to the future. While monitoring and management in previous years focused on 

flood recovery and restoration, climate change impacts in 2020 highlighted new adaptive management priorities 

that will be addressed in 2021 and beyond. This report provides a broad update about the state of the St. Vrain 

and Left Hand watersheds within five key priorities: Forest Health, Fish and Passage, Sediment Capture, Project 

Prioritization, and 2021 Monitoring. 

Each priority is discussed in the context of what was learned, observed, and quantified in 2020, and what will be 

prioritized in the future. While some priorities are supported by quantitative data and reports, others are based 

on local expert knowledge and discussions among stakeholders. A Priorities and Opportunities Map shows 

suggested priorities for forest health and sediment catchment projects areas. All priorities are part of our 

iterative adaptive management process.  

This report also discusses the Watershed Center’s “restoring to the future” foundation as well as notable 

watershed events (e.g. wildfires, tanker rollover) and conditions (e.g. drought) in 2020. Supporting reports and 

data summaries are discussed within specific priorities.  

Restoring to the Future 

Restoring the future has always been foundational to our iterative adaptive management process, and underlies 

all of our adaptive management priorities. The importance of this foundation was evident in 2020 as our 

watershed faced drought and wildfire. For the Watershed Center, restoring to the future means that we 

incorporate climate adaptability into restoration and monitoring. This climate-informed approach starts with 

using science to understand how climate change will impact our watersheds in the future and then 

implementing actions to build ecosystem resilience or drive ecosystem transformation in the face of climate 

change. Later in this document we describe how we will continue to build resilience by restoring ecological and 

geomorphic complexity, and drive transformation by restoring fish habitat for future thermal regimes. Learning 

and adjusting is inherent to our adaptive management process, and all restoration efforts are supported by an 

iterative monitoring and assessment framework. Looking to the future we will continue to use and expand 

climate-informed restoration by quantifying the benefits of specific actions and promoting wider adoption of 

restoring to the future.    

Watershed Events and Conditions 

Severe drought and devastating wildfire influenced watershed health from the creek corridor to the upland 

forests in 2020. After one month of drought conditions, the Calwood and Lefthand fires burned over 10,000 

acres in October 2020. Soil burn severity surveys completed by USFS indicated that an estimated 46% of the 

burned area within the Calwood fire had moderate or high burn severity. These areas are likely to produce the 

greatest watershed health impacts, including increased erosion and sedimentation into the creek, as well as an 

increase in the magnitude of flood and debris flows in some areas. Post-fire water quality impacts are expected 

to occur during seasonal runoff and after high-intensity rain events, and will gradually taper off as vegetation 

and groundcover recovers over multiple growing seasons. These impacts will need to be monitoring into the 

future and may be reduced by restoring sediment catchments zones, as discussed below. 
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In April 2020 a tanker truck carrying unleaded gasoline tipped over on Highway 36 at the Apple Valley Bridge on 

the North St. Vrain. The tanker spilled an estimated 1,000 – 1,600 gallons of gasoline at the site and an unknown 

quantity of gasoline entered the creek.  Landowners in Apple Valley observed hundreds of dead fish and dead 

aquatics invertebrates immediately after the spill, and lingering gas smell in the surface sediments. EPA’s water 

sampling did not detect a lingering water quality impact to the North St. Vrain Creek and Colorado Parks and 

Wildlife conducted biological monitoring. The Watershed Center collected benthic macroinvertebrate data 

which is being processed (see monitoring priority below).  

Adaptive Management Priorities 

1. Forest Health 

Implementing on-the-ground forest health restoration projects is an urgent priority due to the increasing risk for 

catastrophic wildfires. Yet the landscape-scale scope of this need poses challenges related to obtaining broad 

community buy-in and sufficient resources. Through our leadership of the St. Vrain Forest Health Partnership, 

the Watershed Center has been developing an adaptive management plan to address this urgent need, starting 

with development of desired future conditions statements based on best available science. Momentum among 

for this work increased following the Calwood and Lefthand fires and created shared urgency among 

stakeholders and community members about forest health in the watershed. Desired future conditions 

statements, completed in April 2020, will guide outreach and project prioritization required for implementing 

on-the-ground projects.  

Priorities • Conduct monitoring to understand post-fire watershed health impacts and implementing on-

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

• Develop an adaptive management plan based on desired future conditions 

• Support USFS NEPA process by completing outreach to build community-wide support and 

understanding for on-the-ground forest health projects 

• As appropriate, apply for grants (and support partner funding applications) to implement on-

the-ground projects in priority locations in order to increase forest resilience to wildfire. 

• Identify and prioritize management in forest areas that may be contributing to water quality 

issues. 

Reports • St. Vrain Forest Health Partnership Plan 

• Desired Future Conditions and Guidance for Applying Landscape-Scale Desired Future 

Conditions to Project-Scale Management (In progress) 

• Strategic Communications Plan and Informational Guide to Landscape Scale Forest 

Restoration in the St. Vrain Basin (In progress) 

Map • See map (Attachment 1) showing potential high-priority locations for forest restoration. 

These include Button Rock and James Creek/Lefhand zones shown on the map, given 

important water resources and lack of wildfire-generated containment line. 

 

 

 

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

As our watershed and community faces increasing threats from climate change, sediment catchment areas are 

critical for accommodating environmental variation and protecting communities. Restoring sediment catchment 

areas has been an ongoing priority for the Watershed Center, as demonstrated by our stage zero restoration 

project (see photos and link below). Generally speaking, sediment catchment areas are unconfined, depositional 

reaches located above critical infrastructure in the canyons-plains transitional watershed zone which increase 

the capacity of the river to attenuate fluxes (water, sediment, organic matter) across the floodplain. In contract, 

transport reaches are located adjacent to critical infrastructure because they transport of flows and sediment. 

Restoring ecological and geomorphic complexity in depositional reaches provides benefits for watershed health, 

as well as public safety and infrastructure. For an ecological perspective, floodplain complexity helps maintain 

natural geomorphic and ecological processes that can accommodate many possible climates futures. From a 

public safety and infrastructure perspective, sediment catchments buffer downstream communities through 

flood attenuation and by protecting water quality/quantity for municipal and agricultural water, especially after 

wildfires.  

Restoring sediment catchment zones also provides opportunities to drive ecosystem transformation in the face 

of climate change. For example, while focus has been on sediment catchment in the canyons-plains transitional 

zone, climate modeling predicted a shift the rainfall, flood, and fire bands to higher elevations. Future project 

mays consider identifying sediment catchment zones at higher elevations. Similarly, revegetation in sediment 

catchment zones should consider diverse seed mixes that contain flexible plant traits selected to accommodate 

a variety of potential future conditions. 

Priorities 

• Identify and implement sediment catchment/stage zero projects above critical infrastructure 

and relative to sediment inputs that are expected post-fire and under potential future 

conditions. Use fire models to guide potential projects (See map, Attachment 1).  

• Identify and implement sediment catchment zone projects at higher elevations because 

rainfall, flood, and fire bands are shifting to higher elevations due to climate change. 

• Revegetate with drought tolerant species that are adapted to drier future conditions. 

Project • Stage Zero Restoration Project (see photos below) 

Map • See map (Attachment 2) showing potential areas the St. Vrain and Left Hand Watersheds.  

 

  

Photo credit: Sean Streich 

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


6 

 

3. Fish and Passage 

Left Hand Creek is celebrated for the ditches and diversions that supply water for irrigated agriculture and 

drinking water, as well as aquatic habitat that sustains fish populations. Yet looking to the future, fish 

populations and ditch companies alike will face reduced water supply due to climate change impacts. Working 

with diversion owners and managers, as well as aquatic biologists, Watershed Center staff identified mutually 

beneficial long-term solutions that can improve efficiency of water delivery at diversion structures while also 

improving instream habitat and connectivity. Consideration of potential solutions started with outreach to 

diversion owners and managers. This critical step helped ensure that diversion owners and managers were 

supportive of the study, and remained engaged and involved throughout study. Future efforts will focus on 

documenting and scaling this engagement approach for fish passage projects.  

Future efforts will also consider the importance of regionally isolated fish species in the transition zone. Though 

data on fish populations in Left Hand Creek are limited, general trends point to a loss in species richness in the 

transition zone over time. Concurrently, regionally isolated fish species found in transition zone habitat are 

challenged by drier and warmer climate change conditions because thermally suitable habitat is shifting 

upstream to reaches that are not physically suitable for these fish. The Watershed Center is incorporating these 

dynamics into our projects by introducing native fish species at the upper extent of their thermal regimes and 

integrating shifting temperature gradients into future restoration efforts. 

Priorities 

• Design and implement projects recommended in Left Hand Creek Fish Passage Report. 

• Create physically suitable habitat for regionally isolated transitional species to accommodate 

shifting temperature gradients (and drive ecosystem transformation with climate change). 

• Develop collaborative Passage Playbook with guidance for how to bring together the water 

community and project proponents to help deliver mutually beneficial projects for all 

interested parties. 

• Continue to build relationships for mutually beneficial passage projects. 

• Continue working with partners to support fish and passage projects on the St. Vrain. 

Reports • Left Hand Creek Fish Passage Report 

 

  

A map of all historical and current CPW sampling locations in Left Hand Creek and Left Hand Park reservoir since 1950. Sites with red 

pins were sampled again by the Left Hand Watershed Center to supplement recent data collection in 2018 or 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
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4. Project Prioritization 

The question of how to prioritize projects within an adaptive management process has been an ongoing 

discussion among stakeholders. Two key areas of discussion are related to (1) scaling from site to landscape, and 

(2) balancing stakeholder needs with technical assessments. There is a shared interest among entities working in 

forests and rivers to prioritize project implementation locations while also understanding broader watershed 

health conditions. Yet monitoring broader watershed health may not always inform specific project prioritization 

needs. Watershed Center staff are working through this question as part of our Adaptive Management at Scale 

project, which aims to assess basin-scale watershed health within an adaptive management process that guides 

actions (including project implementation). One approach that we are considering, which is also discussed in our 

2021 Monitoring Update, combines long-term monitoring with issues-related monitoring. Additionally, 

stakeholder concurrence and momentum are critical for on-the-ground project success and must be considered 

as part of prioritization. While science and technical analysis may point to a specific project as priority, 

stakeholders may not be ready or willing to consider project implementation. This was a key consideration in 

our Fish Passage and Feasibility Study where we used technical analysis to supplement rather than guide project 

prioritization.   

Priorities 

• Consider monitoring designs that integrate site- and landscape-scale questions within an 

adaptive management process. 

• Consider monitoring designs that combine a subset of long-term sentinel sites with sites that 

have known or discrete issues to guide project prioritization. 

• Where appropriate, emphasize stakeholder relationships and relationship building in project 

prioritization.  

Reports • Left Hand Watershed 2021 Data Summary (Appendix D provides table of updates related to 

2020 monitoring and management priorities) 

 

5. Monitoring 

Left Hand Watershed 

Watershed health data collected in 2018, 2019, and 2020 show that restoration and recovery efforts are helping 

Left Hand Creek Watershed maintain a trajectory towards health and resilience with most sites achieving 

desired thresholds for floodplain connectivity, channel morphology and habitat, riparian conditions, and water 

quality. However, ongoing mine legacy impacts and flow diversions continue to pose challenges for the 

ecological health of the watershed, primarily through impacts on creek flows and water quality. In 2020, these 

challenges were also exacerbated by drought conditions. Drought impacts were evident in the 2020 native 

herbaceous cover, which declined when compared with previous years. 

2020 also marked three years of post-restoration monitoring and provided an opportunity to evaluate 

monitoring design and methods used to assess our trajectory. Evaluation of monitoring designs showed lack of 

site-to-site variability for indicators related to floodplain connectivity, channel morphology, and habitat. As a 

result, future efforts will focus on long-term monitoring of a subset of representative sites combined with site-

specific monitoring that may change from year-to-year based on issues and urgent needs. This updated 

approach will help prioritize management actions based on identified issues and specific 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
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St. Vrain Watershed  

Watershed health monitoring on the St. Vrain (including North, South, Middle, and St. Vrain) included (1) 

baseline data collected at diverse site types collected in 2019-2020 and (2) as-needed data collected in response 

to discrete issues collected in 2020-2021. Data collected at diverse site types will be used to inform future 

monitoring designs within a large-scale adaptive management framework. Site types include reference, post-

project, pre-project, and discrete. Data collected at these sites includes floodplain connectivity, channel 

morphology and habitat, riparian conditions, and water quality. Due to diversity of site types, differences 

between creeks, and modifications to methods, limited interpretation is possible for the St. Vrain data. 

However, we generally observed that peak seasonal flows inundated appropriate floodplain locations, benthic 

macroinvertebrate index were within attainment thresholds, and percent sands were within zone-specific 

thresholds.  

Discrete monitoring events took place relate to the wildfires, Brooks roperty, and Apply Valley tanker rollover. 

Post-fire water quality samples (chemistry and benthic macroinvertebrate) were collected on the South St. Vrain 

shortly after containment of the Calwood and Left Hand Fires. Data is still being processed. During site visits in 

June 2020, the Brooks Property mine tailings on the South St. Vrain were identified as a possible impact to water 

quality. In partnership with Trout Unlimited, the Watershed Center assessed water and soil quality upstream 

and downstream of the property. While we did not find notable impacts to water quality, there were concerns 

about soil properties and erosion potential at the site. In April 2021, an unleaded gasoline tanker spill occurred 

upstream of the Apple Valley neighborhood on the North St. Vrain. In response, additional benthic 

macroinvertebrate data were collected in late at the Watershed Center’s long-term monitoring sites located 

upstream and downstream of the spill site. Data is still being processed. 

Priorities 

• Create new monitoring design focused on long-term (sentinel), discrete (issue-specific), and 

research (adaptive restoration). 

• Continue weed control and re-seeding efforts to aid in native plant establishment. 

• Continue to address mine-related water quality impairments in Left hand Creek. 

• Continue to address aquatic recovery following the tanker spill in North St. Crain Creek. 

• Continue to address post-fire water quality impacts. 

Reports • Left Hand Watershed 2021 Data Summary 

• Saint Vrain Watershed 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
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ATTACHMENT 1: Forest Restoration Areas Map 
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ATTACHMENT 2: Sediment Catchment Areas Map 
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