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Thisreport is a collaborative effotetween the California Tahoe Conservaaoyg the
University of California Coopative Extension, and was magessible only through the
assistance of manwilling cooperators. The pofite treatments were coordinated bghristy
Daugherty CalHRERegistered Professional Fores{egtired), with field work by the California
Conservatbin Caps. The Wited Sates Army Corg of Engineergrovidedfundingfor
restoration and monitoring. Individu&onservancy Staffere critical to the effort, especially
Judy Clot Associate Environmental Plannamo orchestrated posfire treatments andaided
in early monitoring effortsTina CarlsenNatural Resources Programanager who assisted
with data analysis and interpretatiorgcott Carrolt Associate Environmental Plannarho
headed up stream profile monitorind\dam Lewandowski- AssociateEnvironmental Planner,
who coordinated invasive weed monitoringand theTahoe Resource Conservation District
Forest Habitat Enhancemeatew, which built monitoringsilt fence structures. hiversity of
CaliforniaCooperative Extension specialiG@ary Namura - Area Forestry Specialist (retired)
andRichard Harrig Extension Forestry Specialigtpvided critical insighbn monitoring goals
and methodsMike De LasauxNatural Resources Advisor, provided help in the fiBldvid
Fournier Assistant Vegation Management Officer with th&JSDAForest Service Lake Tahoe
BasinManagement Unitwas critical to coordination witkrorest Servicpartners throughout
the permitting process.
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This report presents preliminary monitoring results festoration activities conducted by the
California Tahoe Conservancy (Conservancy) after the June 2007 Angora Fire near South Lake
Tahoe, CalifornigOf the 90 acres owned by the Conservancy in the burn,at@avere in larger
parcels thatexperienced hgh intensity fire in whicmearly100% of trees were killed.
Conservancygoalsfor these areas, includinipe 30-acre Mule Deeand the 10 acre Expressway
parcek, were to reestablish a native forest quickly and to reduce hazards posed by dead trees
andfuel accumulation

¢tKSaS INBlFra ¢gSNB GNBFGSR gAGK +y alF OiA@dSée NBa
trees. large dead treesover ten inches in diametewere cut and skidded to a landing where

they were processed, loaded on log trucks, and semt te@arby mill. Small trees were

masticated (ground up) and left on sii@ control erosiorandto suppress competing

vegetation. Alditional measures were installed to minimize the risk of soil erosion and

sedimentation to Lake TahoAfter mastication wa completed, one to two yeauld tree

seedlings were planted

Monitoring reported on here evaluates the effectiveness of this approach in the severely
burned areas of the Angora fire. Areas treated with the active approach are compared with
adjacent USDFRorest Servic@-orest Servicdand not treated during the duration of this
monitoring effort.

Conclusions

2 S 02y Of dzRS (réstorationiapfoach tis€diby tEeSCHnservancy was effective at
reachingthe goals of reestablishing a native foresthile minimizing water quality impacts and

fire risk. Planted seedlings are growing quickly and becoming young trees. We estimate that this
approach will expedite theeturn to a forested conditioiin the areaby about 60 yeardn the

adjacent untreatechrea, the few naturally sprouting tree seedlings are unlikely to thrive due to
competition from vigorously growing brush.

We alsofound that tree removal using heavy equipment did not compact the soil and that
erosion control measures were effective,ladtigh the mild winter experienced immediately
after the fire was critical in reducing soil erosiask

Thewoody mulchleft on site was effective at suppressing brush and minimizing soil erosion

GKFG O02dzf R AYLI AN [ | {f@&msat lajerrobstriace ighht Nidkrigse @ | 2 6 S O
some fire risk The relative fire risk posed by tiody mulchas compared to the risk from

rapidly growingorushandfalling dead tree®n the untreated site is difficult to assess. We bop

to learn more about the éécts of tree removal and mulchirigrough additional monitoring of

fuel, vegetation and seedling data in the future.

Methodology



Data was collected imediately after the Angora Fien Conservancy land and on nearby

Forest Service land using the Befd#er-ControlHmpact approachMonitored Conservancy

lands were treated while Forest Service lands were used as untreated control Bheas.

majority of cata collectiontook place withinpermanent forest inventory plots. Piteeatment

data collection occued on all plotsin summer and fall 2007. Timing of pdastatment data
collection differed according to parameter but continued from 2008 to 2010. This report
summarizes the data and analysis conducted through 2010, with the exceptseedling data
cadlected in 2011. Treatment occurred on Forest Service lands in 2011, but comparing current
conditions is beyond the scope of this project. The repootvides evaluation of treatment
successn the first three to four years podtre.

Key Findings

ForestStand Development A new forest has been established on Conservancy lands with
about 130 planted tree seedlings per acre.

1 Very few mature trees survived the fire in the studied area and so there is little natural
tree seed source remaining. No naturadlgcurring seedlings were found on monitoring
plotsin treated and untreated areas

1 Based on data and observations of other burned areas in similar forest types, we
estimate that the treatment accelerated the development of a new forest by about 60
years.

Native Vegetation RecoveryGrowth of native vegetatiomcluding brush and herbaceous
speciesvas greater in untreated areas than in the treated arehis appears to be a result of
leaving wood mulch on the treated area to suppress brush and favdiecert least 55% of
the ground area was covered by vegetation by 2010 where no treatment was done, while only
30% of the treated area was covered.
1 Greater cover in the untreated area is accounted for by a small number of brush species,
which outcompetemost tree seedlings and so inhibit-establishment of a forest
stand.
1 Lessebrushcover in the treated area has allowed a greater total number of native
species to return (22) compared with the untreated site (18).

Invasive WeedsInvasive species tkoadvantage of podfire conditions to spread in the Angora
burn area.
1 Invasive species found in the treated area includeged daisyGhrysanthemum
leucanthemun), yellow toadflaxl(inaria vulgaris Dalmation toadflaxL{naria genistifolia
ssp. Dalmatia), perennial pepperweed_gpidium latifoliun), and yellow starthistle
(Centaurea solstitial)s
1 Aggressive detection and treatment appearshtvecurbed weed growth, with the
notable exception of Bull thistjevhichhas spread widely in the burn area.
1 Comparison of weed spread in treated versus untreated areas was outside the scope of
this project.



Soil Quality and ErosiarErosion control measures taken to avombvement of soibff the
treated Conservancy site appear to have been effectiitbough tie occurrence of two mild
winters after the fire means these measures were not tested by any severe precipitation event.

T

T

The smallintermittent channel on site has remained stable and supports vigorous
vegetationgrowth, suggesting it will remain stabie the near future.

Monitoring silt fences erectedithin the channel collected half a ton of sediment the

first winter and another third of a ton the second winter. This leads to a total sediment
yield of less than 0.02 tons per acre for the first twanrge This is drastically lower than

for other postfire erosion studies we are aware of.

Comparison of sediment yield in treated versus untreated areas was outside the scope
of this project.

Nodetectableincrease in soil compaction was created by treevieating operations.
Monitoring showed no apparent effect on soil strength on the treatment site.

Fuels and Fire Hazardlthough the masticated material left on site was effective at minimizing
soil erosiorand suppressing brush competing for growing spatith conifer seedlingst does
form a layer of surface fuel that cassome level of wildfire risk.

l

T

Mastication more than tripled the amount @foody mulchmaterial on the treated site.
Fuel totaled 86 tons per acre in the treated area, nearly nimesi greater than on the
untreated site. Of this, 35 tons per acre are in the smallest, most ignitable size.
Though the fire risk cannot be calculated at this time as computer models do not
accurately predict wildfire behavior in masticated fuels, it isegaity accepted that
masticated fuels burn with lower flame lengths than natural fuels and are more difficult
G2 A3AyAGS 06SOIdzasS O2YLI OtAz2zy AYLISRSa GKS
Wildfire risk is becoming significant on the untreated site, where abundanhbang

falling dead trees create an increasingly large fuel load. It is unclear how this risk
compares to that on the treated site presently, but it is clear that the risk will increase
on the untreatedsite while it decreases on thesated site.
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This report presents preliminary monitoring results for restoration activities conducted by the
California Tahoe Conservan@onservancyafter the June 2007 Angora Fire. The fire burned
3,100 acres in and near South Lake Tahoe, Califoriiading177 Conservancypwnedurban
parcels, totaling 90 acrdsigurel).

The California Tahoe Conservancy is an
independent3ate agency established to
develop and implement programs through
acquisitions aneénvironmentalimprovement
projectsto improve water quality in Lake
Tahoe, preservand enhanceéhe scenic
beauty and recreational opportunities of the
region, provide public access, preserve
wildlife habitat areas, and manage and
restore lands to protect the natural
environment.

Figurel. Gonservancyowned parcelherethe Angora
fire causedl00% tree mortalityAugust 2007.

Of the 3,100 acres burned by the Angora Fire, 34% burnédhighseverityand42% burned

with moderate severity (Wezer et al 2007). Mapping conducted by tbi& Forest Service

Burned Area Emergency Response (BAER) team immediately following the fire is displayed in
Figure2. Following containment of thé&ngoraFre, the Conservancydeployed resource
assessment teams for a rapid, initial analysis of {fostconditionson Conservancyproperties.

The Conservancyourn severity assessmeigtdisplayed inFigure3. Restorationgoalsdeveloped
based on this information prioritized removal of dead, dying and hamestteesand

installationof erosion control measure3his approach was driven, in panl the location of

0 KS / 2y aS NI beadfaligitredslivedamdjor &otcern withirthe residential
neighborhoodasthey could be dangerout residents rebuilding homes amabuld createa

fire hazard. Also, these parcels are located within the drainage of Angora Creek, a tributary of
the Upper Trucke®iverthat flows into Lake Tahoeh#& lake is a water resource of
internationalstature famed for its clarity and many local efforts are focused on reducing and
preventing sediment transport tbake Tahoe

Treatmentswere intendedto establisha native conifeforest as quickly as possibleduce

hazards posed by dead tre&dling, and reduce the risk of sabmpactionsoil erosionand

sedimentation to Lake Tahoe. An emergency contract was put into place with Sierra Pacific
Industries for salvagkarvest2 LISNJ G A 2y & 2y twoKaSerovngrshipNaad vy Oe Q&
designated urban lots within the burn area. Approximately 1.2 million board feet of timber was
NEBY2@PSR FTNBY (KS aAdS IyR &Syl (séefigufedaBdNNI t I OA



Figure5). Un-merchantablematerial was masticate(seeFigure5) and lefton site to provide
cover of exposed soil to reduce erosiétevenue generateftom tree removalwas used to
offsetthe costof mastication and erosion control treatments. Tree remavascompleted by
October2007.

This monitoring project was developed to track the effectiveness of the treatments described. It
was designed in a short time frame siinitial treatments began within two months of the fire.
Extension specialists from the University of California were crucial to the design, as were
University of California faculty and Pacific Southwest Research Station scientists consulted on
methods.Monitoring was carried out by staff from the California Tahoe Conservancy and
University of California Cooperative Extension.

Monitoring methods used in this analysis are detailed inAlngora Fire Restoration Monitoring
Protocol for the California TaBdConservancfWade and Kocher 2011). This monitoring

protocol was developed and implemented beginning in August 2007 and was revised as
necessary. The protocol includes details about study design and data collection methods used
to determine effectivenessf treatments.

Thisreport presents preliminargnswers to monitoring questions proposed at the beginning of

GKS STF2NI® 514G FYyR ylrfteaira RSaONAOSR KSNB
parcel, a 30 acre area that was burned severely waarly 100% tree mortality. We expect that

some of the initial answers to monitoring questions may change as time passes and the burned
area evolves and reegetates.
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Figure2. Map of lurn severity as assessed by farest SeviceBAER team, July 2007.
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Figure3. Severity of burn effects @@onservancparcels by the Angoréire, June 2007.
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Figured. Firekilled trees werelddded to a landing and taken to a lumber rjlSierra Pacific Industries,
September 2007.

Figureb. Limbs andsmall trees (10 inas in diameter and smallen)ere masticated and lefin site.
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