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Executive Summary

The purpose of The Watershed Center’'s annual Sthtke Watershed reports are to share what we've
learned from ecological and geomorphological moniitg at river and riparian sites located across the
St. Vrain Basiwith diversepartners, resource manags, and members of the publiBeports are
formatted as either full (irdepth watershed conditions) or interim (topic spiéxi reports, depending on
priorities across the St. Vrain Basin. Informatitiared in these reports can help aid in and pripeit
management, provide information for nearby restdmt projects (e.g., hich native species may be
successful; which nenative species may require management), and preygdneral context for
conditions and longerm trends in the St. Vrain Basin.

In this year’s interim report, we report on one yes riparian vegetation monitoring across the %tain
Basin, collected during Juugust 2022, at 27 sites representing various eocog@phologies and land
use regimes across the St. Vrain Basin. Some ohtie takeaways are as follows:

St. Vrain Watershed

Observations

f Sites in the St. Vrain Watershed, on average, highdst native species richness and proportion of
native ground and canopy cover comparedsites inother watersheds

f M 8.2 (post2013 flood restored site located in downtown Cifyl@ngmonthad the highest
number of native species among all sites monitoirethe St. Vrain Basiand has an expansive and
well-connected floodplainRestoration success ikedly due to thoughtful preproject planning and
postrestoration stewardshigonducted by the City of Longmt, including using a diverse
seed/plant palette, irrigation, and mowing/herbi@dise for invasive species control.

f Keyes, located ithe easternportion of the St. Vrain Basiwas the only site in the watershed that
had more nomnative species than naes and more nomative cover than native. It was dominated
by diffuse knapweedentaurea diffuspandreed canarygras@halaris arundinacdaThere is
debate about whether reed canarygrass is nativeamn-native to Colorado, but we consider it non
native in this report due to its tendency to displav®st other graminoid species.

f There is sparse tree and tall shrub canopy at RBlite, SSV Park, Hall Meadows, M 8.2, and Keyes,

likely due to 2013 flood impacts and subsequentoestion. Treeseedlings were observed on the
ground, indicating recovery is still in progress.

Management recommendations

f When possible, maximize water availabilityely through maximizinground water connectioyfor
vegetation establishmenuse aliverse seed/plahpalette as a backufp account for varying
climatic conditionsand incorporatanowing,judicious herbicideise, and/or other stewardship
actionsfor invasive species control in restoration plarqend implementation.

f Potential restoration opportunityd@sts at Keyes to control diffuse knapwedg&entaurea diffusg a
List Bnoxious weedspeciesand bolster wildlife habitat for cut bank dwellisgvallows and
pollinating bees.
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Continue tomonitor sites with sparse canopy to ensure natikees, instead ohon-natives like

crack willow $alix fragiliy Russianolive Elaeagnus angustifoljaand black locusiRobinia
pseudoacacip establish.

Left Hand Watershed

Observations

f
f

High number of native species and high proportiomafive cover in the uppewatershed.

Natural or artificially restored beaver ponds/watldsare presentat Forest Service Meadow and
Legacy llocated in canyons and foothills regiomsspectively, that may promote native species
growthand arewell-suited to attenuate impacts fra future disturbances

Higher number of nomative species and nenative cover in the lower watershedt Peck and-L1,
which areboth locaed in downtown City of Longmon®ites dominated byeed canarygrass
(Phalaris arundinacgaand crack willowSalixfragilis).

Beaver activity observed (i.e., felling of treeslahrubs, damming, and floodplain inundation) at T
11, located in downtown City of Longmont, during230nonitoring visits. We have since learned the
dam was blown outWhile beaver are stifpresent, there have been no signs of rebuilding®24.

Management recommendations

f

Crack willow are present throughout the watershedth low coverage in the canyons and foothills
sites (<4%), and increasing coverage in plains 6% and 15% at Peakd F11, respectively).
Due to crack willow’s effective dispersal mechanismck willow must be mitigated at upstream
locations to maximize restoration success at lowatershed locations.

Boulder Watershed

Observations

f
f

High number of native species and high proportiomafive cover in the uppewratershed.
Bluebird, the highest elevation site monitored, ded in the Caribou Ranch Open Space, exhibited
100% native species composition — the only sitthénSt. Vrain Basin where we observed this.
Sites lower in the watershed that tended to be assoedtvith urban land use (BCU, R&, CTC
Open Space, and Warembourg) had higher numbersoimative species and higher nerative
ground and canopy cover than sites in the upperewstied as well as comped to other
watersheds. Sites dominated lbpmmon buckthornRhamnus cathartigasmooth brome Bromus
inermi9, crack willow $alix fragiliy, andreed canarygras§halaris arundinacea

Sites in the lower watershed tharelocated in more rural locations (Highway 93, VageY/|
Alexander Dawson, and Canino) all tended to haghéri native species richness and cover than
urban sites at similar elevations

Management recommendations
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Sparse tree and tall shrub coverage atleder Dawson, located the easternportion of the St.
Vrain Basincompared to other sites in the watershed. Potahtiestoration opportunity existhere
to bolster the riparian corridor with a high funetiing canopy layer in anticipation of climate
changedriven warming stream temperatures.
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2. Report Overview

2.1 Who is this report for?

Each year, The Watershed Center develops this tdpopartners and community members acrdbgs
St. Vrain Basin, which roughly overlaps with thermaries of Boulder County and extends into the
western portion of Weld Countyhat manage and monitor warshed health or are otherwise
interested in the ecological and geomorphologiaahditions in the watersheds that we inhabit. This
includes resource managers, academic researchezmlmers of norprofit organizations, and interested
public.

2.2 Purpose o f this report

The purpose of the annual State of the Watershegbreis to share what we have learned about
watershed health in the St. Vrain Basin to our diegpartner network. Information presented in aniua
State of the Watershed reports can comenfrétongterm and discrete data collection efforts conducted
by The Watershed Center, data collection condudigaur partners, and conversations with partners
about known issues and priorities in the St. ViB#@sin.Full State of the Watershed reports, ivh
describe ecological and geomorphological conditiaosss the entire St. Vrain Basin, will be reldase
approximately every five years. Interim State of Watershed reports, which are designed to be more
succinct reports that focus on a specific mm@ubset of monitoring indicatorsr subset of geographic
areas of study, will be released in years in betwédl reports. This approach allows us to be
deliberately flexible and able to respond to prigriopics as they come up. Note that the prevéou
year's datahat is not reported ons still reviewed so that any issues can be comated to partners.
See our collaboratively developédiaptive Management ecale Plarwhich describes our monitoring
approach including how wieicludepartner collaboration, site and indicator selectiand monitoring
frequency, and reporting rational into our adaptivenagement framework.

In this year’s report, we report on our firgear of riparian vegetation data collection acrdiss St. Vrain
Basin(JulyAugust 2022)and we also include some anecdotal observatioosifsite visits from 2023
that relate to what we observed in 2022. We chosedport on riparian vegetatin conditions from
2022 because understanding Basgiite conditions for a given indicator is of interés our partners. In
anticipation of another riparian vegetation monitog season in the coming years, we thought
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describing initial observed conditions would pravicontext for future reportsErom initial

conversations with partners, we heard that reswdtsd conclusions described in the sections below are
valuable because they can help identify areas iadhef possible restoration, provide baselidata for
nearby restoration projects, and provide the begimys of crucial longerm data to assess how critically
important riparian areas might change due to théeets of climate change, disturbance, and changing
land use.

View our2023interim State of the Watershed repofand2023 highlights regrt) for more information
on benthic macroinvertebrate trends across the\8ain Basin, a detailed look atstream habitat and
sediment conditions in the Boulder and Coal Creakewsheds, and a City of Boulder Open Space and
Mountain Parks provided sumary of their postMarshall Fire riparian monitoring results along Coa
Creek. View ou2022 full State of the Watershed repqeind2022 highlights repojtfor a more

complete overview of data collected in the Left [deand St. Vrain watersheds since 2018.

2.3 Adaptive Management in the St. Vrain Basin

Since 2017, The Watshed Center has used an Adaptive Management Psogég. 1), described in
detail in theAdaptive Management Plato monitor ecological and geomorphological cdiwiis across
the St. Vrain Basin. The Adaptive Management Peoaes collaboratively developed with over 30 local
partners, and we regularly check in with a smatlere group of those partners to assess value and
relevance of the work that we d@esiredconditions were collaboratively developed and agreson,
which form goals fo&t. VrairBasin health (e.g., “The riparian corridor hasghigjuality native plant
community that promotes clean water and complex tiabnow and into the futuré). The Waershed
Center and partners monitor indicators (e.gative plant species richnésthatmay have statepartner,

or scientific literaturebasedestablished performance thresholds, which help infovhether desired
conditions are being met. Each year, Watershed Center hosts a collaborative workshophwit
partners where the state of the watershed is disse through data and case study presentations, and
new priorities are identified. A state of the wastred report is released based on data collected an
priorities identified. Finally, inherent to this geess, are adjustments and modifications at alpstef

the process (e.g., altering St. Vrain Bawiorities as new impacts to ecosystems are disceggaltering
monitoring strategies based on whabaw learned from the previous year). Each of thestm the
Adaptive Management Process inform collaborativej@ct prioritization and implementation across
the St. VrairBasin.
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Inherent to learning and adjusting,
strategic planning across rivers,
grasslands, and forests guides each

step in the process. /

Adjust and iterate at all steps ___
based on what is learned.

Ecological goals for the basin, developed with
stakeholders and community to incorporate
priorities across rivers and forests.

Coordinated and
complimentary data
collection across the

basin using apples-to-
apples methods.

Workshop and working
groups bring together
diverse stakeholders and
community to prioritize
and plan cross-boundary
projects and monitoring.

Design, implement, and '}
monitor multi-benefitand
cross-boundary projects,

Regular reports that highlight \
notable progress and year-to-

year changes in the state of the

7

watershed, with versions for Watershed Co]laborative Reports include map of
stakeholders and community. projects to implement

--------------------------------------------- . Report . Workshops
\ P <« | P based on data and
‘ collaborative prioritization.

Figure 1 Adaptive Management Process diagram.

The Watershed Centémplements the Adaptive Management Process by nainigy ecological and
geomorphological conditions across the St. VraigifBat sites that represent a combination of common
and desired conditions with emphasis on sites tinand towards desired conditits given realistic
limitations like surrounghg land use or water management needs. Ldegn monitoring conducted by
The Watershed Center provides baseline data to ss#iee effects of climate change, disturbance, and
changing land usen watersheds ans meant to be additional to existing separate,dbmonitoring
programs. Many monitoring sites were selected, antpto fill specific spatial gaps of those progsam
Longterm river and riparian monitoring sites are locdtacross the St. Vrain Basiorh the subalpine to
the plains (Fig. 2)Ve use data collected as part of the Adaptive Mgaraent Process at these
monitoring sites and partner collaboration on piittes to provide recommendations for project
prioritizationand to enact collaborative project planning for j@cts that benefit watershed health
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Figure 2.Map of Adaptive Management at Scale Idegn sites in the St. Vrain Basin. Colors of cirodgsesent
site ownership.
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3. Data included in this report

3.1 Metrics

In this report, bllowing guidance from thédaptive Management at Scale Monitoring Framevyow
report on the following metrics related to ripariaregetation:

Watershedscale native and nomative cover proportions:The relative proportion of cover occupied
by native and nomative ground and canopy species grouped togetReovides a snapshot of native
and nonnative proportiongrom upstream to downstream in the watershedo established thresholds
exist.

Sitellevel native and nomative species richnes§:hemeannumber of unique native and nemative
species at a site. High numbers of nuattive species (that also occur in nigbundance/large cover)
could suggest issues at a sio established thresholds exist.

Site-llevel structural diversity. Thetypes andelative proportion of biotic growth forms (e.g.,ass,
lichen, graminoids, forbs, shrubs, vines, and tjexl abiott materials(e.g., sky, bare ground, rock,
water, dead wood, and littepn theground andn the canopy at a site. No established threshaxist,
but too high or low proportions of any particulaastegory could indicate an issue or potential
restorationopportunity.

Most abundant native and nomative species and their proportionsthe top three most abundant
native and nomative species and their cover proportions relatteeotal cover. A high proportion of
non-native cover, even if overall namative species richness is low, could suggest issues at a site.

Lower, upper, and total riparian widthsAverage lower, upper, and total riparian widthsaasite. Larger
riparian widths suggest a more resilient systemttisebetter able to attenuate fluxes.

Jte-level takeawaysSpecific takeaways based on previously describ¢al afethe sitelevel that may
be usefulor relevantfor future management.

3.2 Methods

All data were collected usingmodified line point intercept methoffrom the USDA National Riparian
Core Protocglwhich is commonly used to collect vegetation specomposition dataAll data were
collected during JubAugust 2022.

Important details to note are that 1) there are $ixdependent transects per site (witne exception

due to site access), 2) transects are establisherggndicular to the stream so that each transectlza
lower riparian area portion and an upper rif@m portion (designated by a significant change in
topography and/or vegetation compositiar}) transect lengths vary (within a site and asretes) due
to varied site topography and riparian area width$ vegetation hits are captured as the first itlow
chest height (for ground cover) and above head hely visually looking up (for canopy coveaihd 5)
species not captured as hits are marked as “presgnbne meter belt surveyshis monitoring
frameworks allows for rapid data collection (r@l& to other more intensive vegetation monitoring)
characterize representative conditions across a.4il¥e recognize that not every species, predomihant

5
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those that occur in very low abundances, is obsdraed recorded using these methods. However,
these methods still allow for documenting condit®at a given point in time and assessing changes ov
time.

4. St. Vrain Watershed riparian vegetation condition s
4.1 St. Vrain Watershed summary

In general, the St. Vrain Watershed appears to hegghfunctioning riparian vegetation community
that is able to provide diverse habitat to specibkat inhabit riparian aread\ative species dominate
ground and canopy cover at most sites with a slidgitreasing trend moving from the ugipto lower
watershed(Figs. 34). Sparse tree and tall shrub coverage exists incmopy at many sites, though tree
seedlings were present on the ground (Fig. 5).

Sites in the canyons and foothills watershed zosigsport high numbers of native species relative to
non-native species, and most of the canopy cover midated by native trees (Figs. 4-5). Native
composition in the canyons and foothills zonesamihated by coniferous trees and willow species.
Norrnatives do not seem to be a concern, though smdathme Bromus inermijsdoes make up nearly
a quarter of cover at McDonald and Rivers{d@able 1)Ground cover at Riverside, Upstream Ralph
Price, and SSV Park, in particular, is up to 50%draund, rock, or litter at each site, which couhdike
it easier for nomnatives to invadd€Fig. 5B)SSV Park was recently restored, so some ¢pamend is
expected. If native cover does not increase in sulwes years at this site, potential reeeding may be
required. While some amounts of bageound is actually beneficial in upland grasslaystems or
common in upland forested systemarge amountss usially not desired in riparian systems. Plant
growth (native or nomative) is necessary to provide habitatd resources for other speciasd to
buffer the effects of future flood impactsy stabilizing soénd acting agrosion controlHowever, some
amount of bareground may be desirable to provide habitat for gnolunesting bees and to provide a
suitable seedbed for cottonwood regeneration.

Sites in the plains watershed zone have lower nuralzg native species on the ground relative to non-
native spetes, with the exception of M 8.2, whichdar St. Vrain urbaiplains ecogeomorphology site
located in downtown Longmor{tmage 1Fig. 4). M 8.2 was restored after the 2013 flood, and aae
to be on a correct restoration trajectofikely due to excedint pre-project planning and posiestoration
stewardshipby the City of LongmonAn adequate budget was available to plant and saédarge

palette of different species along the creek bandsisting wetland fringes, and upper floodplainafge
seed palette allows for plenty of opportunities for sugsful vegetation establishment under varying
climatic conditions. Additionally, an irrigationssgm was installed to help vegetation establish and
provide supplemental water to shrubs along the dtdmnls. However, we recognize that installing
irrigation systems are not cost effective or fedsifor the vast majority of river restoration prajes.
Postproject stewardship actions include mowing godiciousherbicide applications to control invasive
species.We note that dmost a quarter of ground cover at M 8.2 is madeaiareground, which we
expect to decrease over time as the high numbersaifve species continue to establidfig. 5A While
not all restoration projects will be able to incanmte all factors that led to the observed succes$/at
8.2, management recommendations for other projeictslude 1)consider water availability and budget;

6
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in lieu of irrigation systems, maxintig groundwater connectionvherever possible to sustain moiséu
in soils and mitigate nenative invasion2) using a diverse seed/plant palette as a badkugccount for
varying climatic conditions, and 3) stewardshipusiog on nomative/invasive plant removalspecially
in drierupland areas

Image 1.View of M 8.2 near downtown City of Longmont. Mothe vegetation in the image is native, but note
the bareground gaps in between vegetation. We expect titis ® continue to develop over time as vegetation
continues toestablish.

While the proporton of the number of native species to noative species is less in plains sites, the
cover of nonnative species is still generally low (Fig. 3) ésefiowever, is dominated by diffuse
knapweed Centaurea diffuspandreed canarygras@halaris arundinaea) (Tablel). Diffuse knapweed
is a List B species on the noxious weeds list wr&to, which means that continued spread should be
stopped. Keyes is one of only several locationf witt banks in the St. Vrain Basin, which can peovi
valuable habitafor swallows and pollinating bees (ImageBR9ulder County Parks and Open Space
planted willows and reseeded the area pos2013 flood, but in the following two years, sandbavhere
plantings and reseeding occurred, had shifted, washed away, or waxeered by sediment deposition.
A potential restoration opportunity exists te-visit this site tacontrol diffuse knapweed while
promoting beneficial wildlife habitaReed canarygrass more prevalent across the St. Vrain Basan
diffuse knapweed iniparian areas and would be difficult to manage asra landscapscale.

The St. Vrain Watershed has sparse tree and talilsboverage at sites across the lower canyons,
foothills, and plains watershed zones (e.g., R&pbe, SSV Park, Hall Meadows3.R| and Keyes; Fig.
5B) likely due to 2013 flood impacts and subsequestoration actions. We note that tree seedlings
were observed on the ground at most sites (Fig, B&jich indicates that recovery is still in procdsack
of a shading canopy caxacerbate warming stream temperatures driven bynelie change. We
recommend continuing monitoring of tree establishmend growth to ensure that native tree and
shrub species are establishing over aaative crack willow, which can armor stream bar&ading to
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channel incisioniFrom conversations with Boulder County Parks andriC®pace ecologists, an
additional research interest is the need to undarst the tools and techniques necessary to best
establish cottonwood andother plant materials at a diance from the fringe of the creek, where the
water table is deeper, to allofor successfully wideng ofthe riparian area. In areas where
groundwater levels are low, successful tree es#dirtient is difficult.

Image 2 Keyes, located ithe eastern portion of the St. Vrain Basaifers valuable cut bank habitat for swallows
and pollinating bees. Out of all St. Vrain Watersies, Keyes exhibits the highest proportion ohimative
cover.
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4.2 Watershed -scale native and non -native pr oportions
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Figure 3Map of St. Vrain Watershed lofigrm sites overlaid with pie charts of relativegportions of native and nomnative cover. Charts include ground and
canopy vegetation and omit abiotinaterials(e.g., sky, barground,rock, water, dead wood, and litter).
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4.3 Species richness

St. Vrain Watershed
Ground cover

Species richness

T

Lower  Upper Lower  Upper Lower  Upper Lower Upper Lower Upber
Riparian area

B St. Vrain Watershed
Canopy cover

== = Native status
I native
- non-native

L _i_ i_i_ o o || _

Species richness

| = |oh_ BE- k- |B_ __

Lower Upher LMr Upper Lower  Upper Lower  Upper Lcﬁver Upper
Riparian area

Figure 4 Mean native and nomative species richness for species occurring engitound(A) and in the canopy
(B)for St. Vrain Watershed loAgrm sites. Green bars represent native speeied purple bars represent nen
native species. The top of each colored bar repnéséhe mean species richness of six replicatessgier(except
for McDonald, which had three replicates). The efvars represent one standard error plus or minbis mean
species richnes$ites are oriented from upstream to downstream aare separated by watershed zone (i.e.,
canyons, foothills, or plains).
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4.4 Structural diversity

St. Vrain Watershed

Ground cover
Cover/growth form

1.00 - : - : . sky
0.75 . bareground
0.50 . . rock

B e
0.25
0.00 — 3
o B saminoid
0.75 . forb
0.50 B vine
0.25 - subshrub
0.00 | . shrub

Lower Upper Lower Upper Lower Upper Lower Upper Lower Upper . tree
Riparian area

Proportion

B St. Vrain Watershed

Canopy cover

Cover/growth form

| B

. bareground

Proportion

subshrub

. shrub

0.00 ll II II II II

Lower Upper Lower Upper Lower Upper Lower Upper Lower Upper . tree
Riparian area

Figure5. Diversity of species growth forms and abiotic m&tks for species and materials occurring on theugich
(A)and in the canopyB)for St. Vrain Watershed loAgrm sites. Each color in a bar represents thetieta
proportion that growth form/material makes up ouf the total cover. Colors in the bars correspondyrowth
forms/materials in the legend. Sites are orientedrf upstream to downstream and are separated by evahed
zone (i.e., canyons, foothills, or plains).

11



N\ the

Watershed
Center

4.5 Site-specific info rmation

Table 1.St. Vrain Watershed sigpecific information including full species listssdloped from transect monitoring; meanone standard deviation ofpper,
lower, and total riparian widths; most abundant nag and nonnative species and their percent cover relativedtal cover (ground and canopy cover
combined); and main takeawayBhe top three most abundant species were listedydhtheir cove was greater than 1%. In some cases, more thaeethr
species are listed because they had the equal pdrcever.

Site Mean riparian Most abundant native Most abundant non  Main takeaways
widths (ft.) (mean species (% cover) native species (%
+SD) cover)
McDonald Upper riparian Alnus incand27%) Bromus inermi§23%) x Upper riparian area dominated by

Full site species list

area: 46.7 £ 6.5
Lower riparian

area: 10.7 £ 3.8
Total: 57.4 + 9.7

Picea pungengl3%)
Salix drummondiana

(5%)

Phleum pretensé€7%)
Poa pratensi§5%)

smooth brome Bromus inermis

Riverside
Full site species list

Upper riparian
area: 35.2 £ 294
Lower riparian
area: 7.0+ 7.6
Total: 42.2 + 37.8

Picea engelmannii
(23%)

Equisetum arvense

(14%)

Populus deltoies (8%)

Bromus inermi$23%)
Agrostis gigante419%)

High native species richness
compared to nomative species
richness.

Ground cover dominated by nen
native smooth bromeEromnus
inermi9, which makes up most of
overall nonnative cover.

High proportion of rock in lower
riparian area.

Sawtooth Ranch
Full site species list

Upper riparian
area: 35.0 + 32.0
Lower riparian
area: 20.5 + 20.0
Total: 55.5 + 44.8

Populus tremuloides

(11%)

Glyceria striatg10%)

Poa palustrig8%)

Agrostis gigantea
(15%)

Bromus inermi$13%)
Cirsium arvensgb%)

High native species richness
compared to nomative species
richness.

Ground cover dominated by nen
native redtop Agrostis gigantep
and smooth bromeEromus
inermis.
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Upstream Ralph Price
Full site species list

DS SSV Park
Full site species list

Apple Valley North
Full site species list

Hall Meadows
Full site species list

Watershed
Center

Upper riparian
area: 29.1 £ 33.5
Lower riparian
area: 8.7 £ 6.2
Total: 37.8 + 32.5

Upper riparian
area: 28.2 + 24.7
Lower riparian
area: 19.0 £ 15.3
Total: 47.2 + 33.2

Upper riparian
area: 20.8 £ 9.8
Lower riparian
area: 15.7 £ 6.5
Total: 36.5 + 11.8

Upper riparian
area: 53.2 + 40.2

Salix exigu#27%) Salix fragilig16%)
Pseudotsuga menziesii Phalaris arundinacea

(7%) (5%)
Verbena hastatd7%) | Artemisia ludoviciana
(2%)

Alnus incand17%) Melilotus officinalis

Salix exigu#l12%) (16%)
Salix amygdaloides Cichorium intybus
(8%) (6%)

Agrostis gigante#2%)

Salix exigu#26%) Ulmus pumilg11%)
Alnus incang5%) Bromus inermi$8%)
Fraxinus pennsylvanica Elymus repengl%)
(5%)

Melilotus officinalis
(8%)
Bromus inermi$6%)

Panicum virgatum
(26%)

High native species richness
compared to nomative species
richness.

High proportion of bargyround and
rock in lower and upper riparian
area.

Little canopy cover.

High native species richness
compared to nomative species
richness.

Non-native proportion of ground
cover dominated by yellow sweet
clover Melilotus officinali}. Clover
cove will hopefully decrease over
time as this species is known to have
“boom and bust” population
dynamics.

High proportion of barground and
rock in upper riparian area.

Little canopy cover.

Recently restored and needs time for
native species to establhis

High species richness of native
grasses but they occur in low
abundance.

Non-native canopy cover dominated
by Siberian elmWImus pumiland
ground cover dominated by smooth
brome Bromus inermis

Native grass species richness is hic
but abundance is low.
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Lower riparian
area: 7.2 + 3.0
Total:60.4 + 40.2

Ericameria nauseosa = Sisymbrium
(14%) altissimum(4%)
Salix exigu#8%)

Grass cover dominated by smooth
brome Bromus inermis though
most cover is made up from native
shrubs.

Little canopy cover but many tree
saplings present.

Golden Fredstrom / M
9.5
Full sitespecies list

Upper riparian
area: 20.2+ 144
Lower riparian
area: 105+ 7.2
Total: 30.7 £ 15.0

Salix exigu#l5%) Phalaris arundinacea
Salixirrorata (13%) (17%)
Bouteloua curtipendula Robinia pseudoacacia
(6%) (13%)

Ulmus pumilg7%)

Non-native proporion dominated by
reed canarygras@halaris
arundinaceaand black locust
(Robinia pseudoacadgia lower
riparian area.

M 8.2
Full site species list

Keyes /M-6
Full site species list

Upper riparian
area: 58,5+ 17.0
Lower riparian
area: 12.8+ 3.4
Total: 71.3 + 18.5

Upper riparian
area: 42.3 + 34.9
Lower riparian
area: 22.5+ 17.3
Total: 64.8 + 30.1

Elymus trachycaulus | Phalaris arundinacea

(11%) (4%)
Coreopsis tinctoria Melilotus officinalis
(11%) (2%)

Carex emory(i8%) Cirsium arvensgl%)
Panicum virgatunf8%) Ranunculus repens
(199
Salix fragilig1%)

Salix exigu#42%) Centaurea diffusa
Populus deltoies (6%)  (19%)
Typha angustifoli#2%) Phalaris arundinacea
(15%)
Bassia scopariéd%)

Highest native species richness in ¢
Vrain Basin among all sites observed.
Non-native proportion dominated by
reed canarygras@halaris
arundinacea in lower riparian area,
though it is greatly outnumbered by
native species.

Little canopy cover but many tree
saplings present along river bank.
Previous restoration appears to be
on correct trajectory.

High proportion of barground in
upper riparian area, which will
hopefully fill in as native species
continue to establish.

Higher nonnative species richness
compared to native species richness,
but slightly higher native cover
compared to nomative cover.
Native cover dominated bgoyote
willow (Salix exigup
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X Nonnative cover dominated by
diffuse knapweedGentaurea
diffusa) reed canarygras$alaris
arundinacea.

X Little canopy cover.
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5. Left Hand Watershed riparian vegetation condition s

5.1 Left Hand Watershed summary

The Left Hand Watershdwbsts a high number and high proportion of covenative species in the
upper watershed but may have potential issues witim-native species in the lower watershe@irack
willow (Salix fragiliy a nonnative tree and effctive disperser, is present throughout the watezsh
occurring in low abundances in the upper watersled making up a high proportion of cover in the
lower watershedMost of the crack willow present in the watershexthought to have originated from
historical plantings near the Town of Jamestown.

Sites in the canyons and foothills watershed zdmege high numbers of native species and high native
ground cover (Figg-8). Notably, two of thesénave natural or artificially restored beaver
ponds/wetlands (Forest Service Meaddymage 3and Legacy 1, respectively) that have expansive and
well-connected floodplains that are wedlited to attenuate impacts from future disturbareand likely
promote native species numbers and covgative trees and shibs (peach leaf willowSalix
amygdaloide} grey alderAlnus incang ponderosa pineRinus ponderoganarrowleaf cottonwood
(Populus angustifolla and coyote willowJalix exigup dominate canopy cover at these sites (Table 2).
Redtop(Agrostisgigartea), a nonnative graminoids species, dominates raaative ground cover, but it
does not appear to be a widespread issue like sihdwbme can be by outcompeting natives. Crack
willow, is present in the upper watershed but occursetatively low abundace (<4%) This is still an
issue because crack willow is an effective dispetsging branches break off the maiedrbody into

the river and become rootedownstream.

Image 3.Beaver dam and floodplain inundation at Forest #erWeadow in upper Left Hand Watershed.
Geomorphically complex sites like this are abléudfer the impacts from disturbances such as fload#dfires,
and drought.
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Peck and 1L1,two sites in the plans watershed zona the Left Hand Watershed, have high poative
species richness and cover compared to native ggaithness and cover and compared to sites further
upstream(Figs.7-8). Nortnative ground cover is dominatday reed canarygras@§halais arundinacep
and nonnative canopy cover is dominated by crack willow &ussian olivee{aeagnus angustifoljat
these siteqTable 2)Crack willow often grow in dense stands, formindease canopy layer, but may
not have strong enough branches for nest buildiBiye heron rookeries have never been observed in
crack willow stands locally while they are commomature cottonwood standsCheir shading effects,
along withgreater water consumptiothan native species, can prevent mid and undengteggetation
from growing. High crack willow cover observedtege downstream sites likely originated from
upstream sources. Efforts to control crack will@weér in the watershed will likely be unsuccessful
unless upstream sources are mitigated firasis&anolive is List B species on the noxious weed list of
ColoradoRussiarolive trees were originally planted as ornamentaes and for use as wind breaks,
but excessive Russiantive establishment and spread can be an issu@arian areas because
competes with native trees that provide nesting amasting for birdsand because it consumes water
at higher rates than native trees.

Conditions at 711 may also be changing due to changing beavevigctin 2023, we observed heavy
beaver activityncluding the felling of large and medium diametegels and shrubs, damming, and
inundation of the floodplain (Image 4). In 2024, igarned from the City of Longmont that the dam
blew out and while there is still beaver activitigere are no signs of bear rebuilding the dam. Our
vegetation data were collected before these obseiwas, so conditions may have changed. We are
unsure if native species such as coyote will®ali exigup nonnative species such as crack willow, or
a combination of both wee utilized by beaver. Their preferred vegetatimusce, when they were
onsite, could inform how this site will respondtive future (i.e., removal of nonative species could
encourage more native growth or vice versa). Addilly, if beaver continue to be active anddam
the site, they could continu® alter vegetation conditions and site dynamiadslalso interesting to
note, in contrast to Forest Service Meadow and logdg which have natural or artificially restored
beaver ponds/wetlands, spectively, that 711 is dominated by nonative species. A land use
interaction is likely present at-T1 whereby sites in urban areas are more prone @o-native invasion.

Image4. Beaver danmat T-11 in Left Hand Creek in downtown City of Longn{@)tauses water levels to rigad
floodplain inundatiorupstream of danin entire monitoring reackiB).

17



Y
r’—'/ ‘t\')Vatershed

L << Center

5.2 Watershed -scale native and non -native proportions

Native status

. native
- non-native

Long Term Sites - Left Hand Creek Watershed (by ownership)

Miles w £
® Boulder County O Forest Service o0 15 3 6
@ Cityof Boulder T Private

the
Watershed

_ March 2023; NAD83/State Plate Colorado North; Sources: ESRI World Terrain, USGS ( Center
@ City of Longmont DEM, USGS NHD, The Watershed Center

Figure 6 Map of Left Hand Watershed lofigrm sites overlaid with pie charts of relativeoportions of native and nonative cover. Charts include ground
and canopy vegetation and omit abiotic materiédsy., sky, barground, rock, water, dead wood, and litter).
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5.3 Species richness
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Figure 7Mean native and nomative species richness for species occurring engitound(A) and in the canopy
(B)for Left Hand Watershed loAgrm sites. Green bars represent native species pugle bars represent nen
native species. The top of each colored bar repnés¢éhe mean species richness of six replicatessjter The
error bars represent one standard error plus or mgrthe mean species richness. Sites are orientet fupstream
to downstream ad are separated by watershed zone (i.e., cany@owhills, or plains).
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5.4 Structural diversity

Left Hand Watershed
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Figure 8 Diversity of species growth forms and abiotic m&tks for species and materials occurring on theugich
(A)and in the canopyB)for LeftHand Watershed lonterm sites. Each color in a bar represents thetreta
proportion that growth form/material makes up ouf the total cover. Colors in the bars correspondgrowth
forms/materials in the legend. Sites are orientedrh upstream to dowstream and are separated by watershed

zone (i.e., canyons, foothills, or plains).
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5.5 Site -specific information

Table 2.Left Hand Watershed sigpecific information including full species lisesvdloped from transect monitoring; meanone sandard deviation ofipper,
lower, and total riparian widths; most abundant nag and nonnative species and their percent cover relativedtal cover (ground and canopy cover
combined); and main takeaways. The top three mdmiradant species were listashly if their cover was greater than 1%. In somessasnore than three
species are listed because they had the equal pdrcever.

Site

Mean riparian
widths (ft.) (mean
+ SD)

Most abundant native
species (% cover)

Most abundant non
native species (%
cover)

Main takeaways

Forest Service Meadow
Full site species list

Upper riparian
area: 12.8 £ 4.0
Lower riparian
area: 18.7 £ 10.9
Total: 31.5+7.4

Salix amygdaloides
(14%)

Alnus incangd13%)
Equisetum arvense
(9%)

Agrostisgigantea
(16%)

Thinopyrum
intermedium(9%)
Poa compress@%)

Non-native proportion of cover
dominated by redtopAgrostis
giganteg and intermediate
wheatgrass Thinopyrum
intermedium).

Beaver colony present.

Harms
Full site species list

Upper Buckingham
Full site species list

Legacy 1
Full site species list

Upper riparian
area: 38.3 £ 25.7
Lower riparian
area: 20.5+ 16.5
Total: 58.8 + 34.1
Upper riparian
area: 40.5 + 22.8
Lower riparian
area: 9.0 + 3.3
Total: 49.5 +

Upper riparian
area: 134 + 187.8
Lower riparian
area: 25.7 £ 24.8

Pinus ponderosél1%)
Salix exigu#9%)
Pseudotsuga menzies
(6%)

Pinus ponderosél6%)
Alnus incang14%)
Schizachyrium
scoparium(6%o)

Populus angustifolia
(21%)

Salix amygdaloides
(8%)

Salix exigud7%o)

Agrostisgigantea(7%)
Cichorium intybu§7%o)
i Bromus inermig5%)
Salsola kal{5%)

Bromus inermig8%)
Melilotus officinalis
(2%)

Salix fragilig2%)
Securigera varié2%)
Trifoliumpretense
(2%)
Agrostisgigantea
(14%)

Robinia pseudoacacia
(13%)

Salix fragilig4%o)

Grass ground cover dominated by
non-native species (e.g., redtop
(Agrostis gigantepand smooth
brome Bromus inermig.

Non-native ground cover dominatec
by smooth bromeBromus inermis
Crack willow $alix frailis) present
but makes up a small proportion of
canopy cover.

High overall species richness.
Non-native redtop Agrostis

giganteg dominates ground cover.
Other nonnatives make up relatively
low proportion of total cover.
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Total: 159.7 +
211.8

Restoration (completed in 2019)
appears to be on right trajectory.
Expansive and wetlonnected
floodplain.

Peck / @ 95th
Full site species list

T-11 upstream
Full site species list

Upper riparian
area: 38.0 £ 11.6
Lower riparian
area: 9.7+ 4.4
Total: 47.7 £ 11.5

Upper riparian
area: 66.0 + 18.0
Lower riparian
area: 4.2+29
Total: 70.2 + 18.8

Populudeltoides
(13%)

Salix exigu§12%)
Prunus virginian§5%)

Salix exigu#33%)
Populudeltoides (4%)
Carex emory(i3%)

Salix fragilig32%)
Elaeagnus angustifolie
(7%)
Phalaris arundinacea
(6%)

Phalaris arundinacea
(33%)

Salix fragilig15%)
Elaeagnus angustifolia
(3%)

Canopy dominated by crack willow
(Salix fragiliy which led to high
overall proportion of nomative
cover.

Ground cover dominatefly reed
canarygras¢Phalaris arundinacga
in lower riparian area and smooth
brome Bromus inermisin upper
riparian area.

Canopy dominated by nemative
crack willow $alix fragiliy which led
to highoverall proportion of non
native cover.

Mid-canopy dominated by native
coyote willow Galix exigua

Ground cover dominated by nen
nativereed canarygras@halaris
arundinaced, which led to high
overall proportion of nomative
cover.

Heavy beaveactiviy observed in
fall 2023 including many canopy and
mid-canopy trees and shrubs
harvested and large damming
leading to floodplain inundation.
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6. Boulder Watershed riparian vegetation conditions

6.1 Boulder Watershed summary

With the exception of the two highest elevationest the Boulder Watershed has a considerably lower
number and proportion of cover of native speciefative to nonnative species compared to the St.
Vrain and Left Hand Watershed®otential future restoration projects cid address some of these
issues in the lower watershed.

Bluebird is a high elevation site located in théalpine/canyons watershed zormdong North Boulder
Creek and it is the only site where we observed no mative specie# the entire St. Vrain Bin

(Image 5AFigs9-10). Bluebird is located in the Caribou Ranch Open Spaaeaged by Boulder County
Parks and Open Spa@d is a popular recreation area. High priority sldobe given to protecting this
site from nonnative invasion given its higlecreation useSimilarly, Rogers, which is located on Middle
Boulder Creek downstream of Barker Reservoir, haigla number of native species, high proportion of
native species, and an expansive floodplain thaitbie to attenuate high flow8mage5B;Figs. 910).

Image 5.The two highest elevation sites in the Boulder Wakezd, BluebirdA) and Roger¢B). At Bluebird, note
the high amount of rock and baground. These conditions are typical of a high alen, forested location. At
Rogers, note the expansive and wadhnected floodplain. This location has small wateeps throughout the
monitoring area.

Sites in the lower canyons, foothills, and plaivetershed zones lower in the watershdtwever,
exhibit some issues with low native species riclsnasd/or cove(Figs9-10). BECU (Boulder Creek),
RCG4 (Rock Creek), CTC Open Space (Coal Creek), esrdiWarg (Coal Creek) all have relatively low
species richness (native and norative) and have a high proportion of noative cover composed of
common buckthornRhamnus cathartidasmooth brome Bromus inermis crack willow $alix fragili,
andreed canarygras@halaris arundinacedTable 3) Thesesites are all located in the heavily utilized
urban corridor with adjacent bike paths and parksarby. Conversely, other lower elevation sites like
Van Vleet (South Boulder Creek) and Highway 93| (@eak) have much lower proportions of non
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native cwver (Fig. 9; Table 3 hese sites are also located by nearby recredtiaifs but also occur in
more rural areas. Similarly, while exhibiting a émgpecies richness (native and Roative), Alexander
Dawson and Canino do not appear to have high propos of nonnative covel(Fig. 9; Table 3These
sites are located ithe easternportions of the St. Vrain Basim more rural areass well

Most sites in the Boulder Watershdwve a fair amount of structural diversity and lied bareground
with the exception of Bluebird, BCAN, and Alexander Dawsdluebirdis expected to have more rock
and bareground due to its coniferous canopy and locationhia subalpine/canyons zor{@émage 5A)
BCCAN, which is located by the heavily utilized EBefRine Brk, is also an exception. We are
considering relocating this site further upstreamd site more representative of the typical canyons
ecogeanorphology with less human use. A potential restama opportunity exists at Alexander
Dawson where few shruband trees have established in the riparian atbat note that some trees are
present in the upland floodplain and were not cagd during transect monitoring; Image. &)

contrast to sites with sparse canopy in the St.ivi&atershed, Alexander Dawsdnes not have tree
seedlings growing. Establishing a more functiomabpy layer could help decrease stream
temperatures. We note that we have not heard thatiieasing stream temperatures are currently an
issue here, but preemptively taking action cobklp prepare this site for future climate shiftsdan
warming temperatures.

Image 6.Alexander Dawson, locatedtime easternportion of the St. Vrain Basihas sparse tree and tall shrub
cover adjacent to the creek. A potential restoratiopportunity exists to bolster the riparian areaanticipation of
warming temperatures under climate change.
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6.2 Watershed -scale native and non -native proportions

{8 Bluebird/
_"NBC'@ SLP e’ o K| . R
L Rogers] w9 CTCOpen  Worembourg
e Pt Space/ | Farm/{CC-3
CC-1”
1 Q'\

Native status

. native
. non-native

Long Term Sites - Boulder Creek Watershed (by ownership) Miles %
- W E the
® Boulder County < Town of Superior 0 2 a4 8 “’ Watershed

@ C!t"' of Bnu_ld‘j" @ Right of Way March 2023; NAD83/State Plate Colorado North; Sources: ESRI World Terrain, UsGs | Vo Center
@ City of Louisville DEM, USGS NHD, The Watershed Center

Figure 9 Map of Boulder Watershed loAgrm sites overlaid with pie charts of relative partions of native and nomative cover. Charts include ground and
canopy vegetation and omit abiotic materigésg., sky, barground, rock, water, dead wood, and litter).
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6.3 Species richness
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Figure 10Mean native and nomative species richness for species occurring engifound(A) and in the canopy
(B)for BoulderWatershed longerm sites. Green bars represent native species pmgble bars representon-
native species. The top of each colored bar repnés¢he mean species richness of six replicatessgieexcept
for Rogers, which had five replicate$he error bars represent one standard error pusninus the mean species
richness. Sites areriented from upstream to downstream and are sepa&wtby watershed zone (i.e., canyons,
foothills, or plains).
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6.4 Diversity of growth forms
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Figure 11Diversity of species growth forms and abiotic métky for species and materials occurring on the
ground(A)and in the canopyB)for Boulder Watershed lonterm sites. Each color in a bar represents thetreéa
proportion that growth form/material makes up ouf the total cover. Colors in the bars correspondgrowth
forms/materials in the legend. Sites are orientedrf upstream to downstream and are separated by evahed
zone (i.e., canyons, foothills, or plains).
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6.5 Site -specific information

TaHe 3.Boulder Watershed sitspecific information including full species lisesvdloped from transect monitoring; meanone standard deviation afpper,
lower, and total riparian widths; most abundant nag and nonnative species and their percent cover relativadtal cover (ground and canopy cover

combined); and main takeaways. The top three mdmiradant species were listed only if their coweas greater than 1%. In some cases, more thaeethr
species are listed because they had the equal pdrcever.

Site

Mean riparian
widths (ft.) (meant

Most abundant native

species (% cover)

Most abundant non
native species (%

Main takeaways

SD) cover)

Bluebird / NBC @ SLP | Upper riparian area: Picea engelmannii NA x No nonnatives observed.

Full site species list 12.8+6.6 (35%) X As expected for a high elevation
Lower riparian area:; Abies lasioarpa var. canyon site, vegetation isothinated
6.0+ 3.2 lasiocarpa(24%) by coniferoustree speciesA high
Total: 18.8+ 7.9 Populus tremuloides proportion of baregroundandrock

(15%) existin lower riparian area.

Rogers / Below Barker | Upper riparian area; Picea pungengl8%) Phalaris arundinacea x High native species richness.

Full site species list 32.2+16.3 Rosa woodsiéb%) (25%) x Non-native ground cover dominated
Lower riparian area: Alnus incang5%) Elymus repenél8%) by reed canarygras$palaris
9.6+9.1 Juniperus communis = Agrostisgigantea arundinaced andquackgrass
Total: 41.8 £15.2 | (5%) (3%) (Elymus repens

Cirsium arvensg@%) = x Expansive and wetionnected
floodplain.

BCCAN Upper riparian area: Populusdeltoides(12%) Robinia pseudoacacic x High native species richness.

Full site species list 6+39 Salix exigu#11%) (30%) x Non-native canopy covedominated
Lower riparian area: Fraxinus pennsylvanice Phalaris arundinacea by black locustRobinia
47+28 (8%) (8%) pseudoacacip
Totd: 10.7 + 3.7 Dactylis glomerata X High proportion of barground and

(1%) rock in lower and upper riparian
Allium sativum(1%) area. This site has high human use
Nepeta catarig1%) and a river corridor designed for

recreation benefits. Because this si
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is not representative of caion
reaches, we are considering moving
this site upstream to a more
representative location.

BCCU Upper riparian area: Fraxinus pennsylvanice Rhamnus cathartica = x High nonrnative species richness.
Full site species list 19.8+ 7.7 (14%) (29%) x Non-native cover dominated by

Lower riparian area] Populus angustifolia | Malus pumila(16%) commonbuckthorn Rhamnus

11.3+115 (3%) Dactylis glomerata cathartica and paradise apple

Total: 31.1 £ 14.8 = Acer negund@3%) (9%) (Malus pumila.

Highway 93 Upper riparian area: Salix exigué37%) Robinia pseudoacacic x Ground and canopy cover
Full site species list 32.3+18.0 Salix amygdaloides (11%) dominated by native species.

Lower riparian area: (23%) Dipsacus fullonum x Expansive and wetlonnected

11.8+ 6.4 Populus angustifolia  (4%) floodplain.

Total: 44.1 £ 20.0  (9%) Bromus inermig3%)

Van Vleet / SB@G.5 Upper riparian area: Populus angustifolia =~ Bromus inermig4%) = x Relatively even species richness
Full site species list 35.8+17.4 (12%) Agrostisgigantea between native and nomative

Lower riparian area; Alnus incand10%) (3%) species but cover dominated by

11.8+12.0 Sorghastrum nutans | Juncus compressus native species.

Total: 47.6 £19.1 | (8%) (1%) X Smooth bromeBromus inermis
dominates nomative ground cover
but is very small compared to native
cover.

RCG4 Upper riparian area: Populusieltoides (24%) Bromus inermi§32%) x Upper riparian ground cover
Full site species list 242+ 2.6 Salix exigu#22%) Robinia pseudoacaci dominated bysmooth brome

Lower riparian area; Calamagrostis stricta | (6%) (Bronmus inermi3.

12.1+ 8.3 ssp.Inexpansg3%) Salix fragilig4%)

Total: 36.3 + 6.8 Symphoricarpos

occidentalig3%)
CTC Open Space /AC  Upper riparian area:; Populugdeltoides (18%) Bromus inermi$18%) x Upper riparian nomative canopy

Full site species list

19.0+x121

Lower riparian area:

53%+27

Fraxinus pennsylvanica Salix fragilig18%)

(9%)

Robinia pseudoacacia

(5%)

cover dominated by crack willow
(Salix fragiliy and nonnative ground
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Total: 24.3 A0.9

Apocynum

androsaemifoliun{8%)

cover dominated by smooth brome
(Bromus inermis

Warembourg / CE3
Full site species list

Upper riparian area

18.2+13.8
Lowerriparian area:
6.5+4.3

Total: 24.7 £ 15.4

Populugdeltoides (9%)

Salix exigu#b%)
Apocynum

androsaemifoliun{4%)

Salix fragilig37%)
Phalaris arundinacea
(14%)

Bromus inermi$9%)

x

High proportion of nomative cover.
Non-native canopy cover dominated
by crack willow$alix fragilis
Non-native ground cover dominated
by reed canarygras@’halaris
arundinacea in lower riparian area
and smooth bromeEromus inermis
in upper riparian area.

Alexander Dawson / BC

107
Full site species list

Upper riparian area;

27.3+115

Lower riparian area;

7.0+ 3.0
Total: 34.3 £ 10.8

Sporobolus airoides
(23%)

Pascopyrum smithii
(17%)

Elymus trachycaulus
(8%)

Phalaris arundinacea
(19%)

Convolvulus arvensis
(6%)

Bromus tectorum
(4%)

Native grasses (e.g., alkali sacaton
(Sporobolus airoidgswestern
wheatgrasgPascopyrum smithiji
slender wheatgras€{ymus
trachycaulu¥) have higlcover.
Lower riparian nomative ground
cover dominated byeed
canarygras¢Phalaris arundinacga
but outnumbered by native cover.
Little canopy cover.

Canino 7M Ranch / BC

bcc
Full site species list

Upper riparian area

28.8+23.1

Lower riparian area:

13.8+7.5
Total: 42.6 £ 26.9

Salix exigu#20%)

Populugdeltoides (19%)

Glycyrrhiza lepidota
(13%)

Phalaris arundinacea
(12%)

Elymus repeng3%)
Agrostisgigantea
(3%)

Lower riparian nomative ground
cover dominated byeed
canarygrasgPhalaris arundinacga
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7. Future reporting

We plan to release a 2024 State of Watershed Part 1l in fall 2024, which will coveretnyears of data
related to postCalwood and Left Hand Fires impacts. Specifisadyyill report on responses and
recovery of understory forest vegetation, benthi@anoinvertebrate communities, and stream
sediment processes.

In spring 2025, we plan to release mterim State of the Watershed report examining floodplain
connectivity using LiDAgerived data at all longerm river and riparian sites.

8. Adaptive Management into the future

As stated irthe beginning of this report, the Adaptive Managem®rocess we use is meant to be
adjusted through time as we learn more, as priesdtchange, and as we evaluate the value of the data
we collect. While we believe in the value that leilegm data bringgo our partners in managemeiats

well as our broader communitgspecially after a significant disturbance, we hdeeided to scale back
the monitoring frequency of certain indicators awd/alter certain methods to collect coarser data. |
the end, scahg back certain aspects of monitoring will allos/ta pursue other topics of interest that
provide a different value to partners and our community.

As the watersheds that we inhabit experience lontggm and discrete impacts from climate change,
disturbances like flood and wildfire, and invasive spgapread, specific research questions have
continually come up in discussions with partnargl working groupsibout these impactsie believe
that answering these research questions, collabiwedy withour partners, through existing data
collection efforts and new experiments, will hellb $pecific knowledge gaps thatirrently prevent
resource managemeritom beingaseffective as it could baVe plan to still continue some of our long
term monitoringwith minimal changes but will incorporate more gties-based monitoring into our
adaptive management framework.

We plan to update thé\daptive Management at Scaktanlater this year to reflect this shift in long
term based monitoring to questiechased monitoring.
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APPENDIX A. SITE PHOTOS
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McDonald
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Hall Meadows
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Golden Fredstrom /M 9.5
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M 8.2

Keyes / M6
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Left Hand Watershed

Forest Service Meadow
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Harms
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Upper Buckingham

Legacy 1
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Peck/ @ 9%

T-11 upstream
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Boulder Watershed

Bluebird/ NBC @ SLP

Rogers / Below Barker
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BGCAN
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BGCU
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Highway 93

Van Vleet / SBG.5

48



RCG4
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CTC Open Space / @QC

Warembourg / CE3
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Alexander Dawson / BQ07
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Canino 7M Ranch / Bficc
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APPENDIX B. TRANSECT LOCATIONS
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Google Earth images of sites and transect locatamesprovided below. Note that due to Google Earth
and handheld GPS inaccuracies, transect endpogatilans are estimates only. Permanent monitoring
locations are marketh the field with rebar for repeat monitoring.

St. Vrain Watershed

McDonald

54



Riverside

Sawtooth Ranch
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Upstream Ralph Price

DS SSV Park
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Apple Valley North

Hall Meadows
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Golden Fredstrom / M 9.5

M 8.2
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Keyes / M6
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Left Hand Watershed

ForestService Meadow
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Harms

Upper Buckingham
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Legacy 1

Peck/ @ 9%
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T-11 upstream
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Boulder Watershed

Bluebird / NBC @ SLP

Rogers / Below Barker
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BGCAN

BCCU
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Highway 93

Van Vleet / SBG.5
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RCG4

CTC Open Space / @QC
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Warembourg / CE3

Alexander Dawson / BQ07

68



Canino 7M Ranch / Bficc
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