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Introduction

Reserve Setting and Background
South Slough NERR Setting

South Slough NERR is representative of estuariesdon the Lower Columbia
biogeographic region, a distinctive section of Baeific Northwest coast that spans the
nearshore waters and estuaries from the mouthedCttumbia River to Cape
Mendocino, California. The 725 km of coastline fdun this region encompasses a
diversity of habitat types and biotic communitiéstidguished by variations in
geomorphology, ecological processes, and oceanligrapnditions. The South Slough
watershed is a 19,295 acre sub-basin of the Coteystd drainage. Covering an area
of approximately 600 square miles, the Coos estisaihye sixth largest estuary on the
Pacific coast of the contiguous United States aeddrgest estuary completely within
Oregon state linedike most estuaries found in Oregon, the Coosaeygtis a river
mouth that drowned as sea level began to rise Q3;88rs ago. Drowned river mouth
estuaries in this region experience heavy wintecipitation resulting in high discharges
of fresh water and sediment. Salt water influerazesmore pronounced during the
summer when freshwater flows are low. The Coosagegtoifurcates just inside its ocean
opening. The main branch, Coos Bay, arches todh&-mortheast; the smaller, narrowly
enclosed branch of the South Slough inlet turnsatdwhe south. The Coos estuary’s
main freshwater tributary, the Coos River, entétha southeastern end of the inverted
U-shaped tidal basin. At the southwestern endesitieary opens to the sea. The ocean
mouth of the estuary is defined on the north bysitigthern tip of a seven-mile long sand
spit (North Spit), and on the south by a rocky he&ad (Coos Head). The shoreline of the
Coos estuary is bordered by the municipalities ledii@@ston, Barview, North Bend, Coos
Bay, Millington, Eastside, and Glasgow, with a eotlve population of approximately
36,000 people in 2000. The estuary is an impoitahistrial center and shipping port,
with the navigational channel routinely dredgednaintain adequate depths for
commercial shipping. Extensive tidelands, primaséynd flats, mudflats, and salt
marshes, constitute about 60-70% of the surfacealréhe estuary.

The area of land that drains into South Slougbusghly shield shaped and
approximately twice as long as the slough its&élie South Slough watershed is
dominated by steep, forested slopes. Major sectibttze shoreline are bounded by
sandy bluffs. The watershed boundary is definethereast, south, and west by
prominent ridges with numerous small streams dngimto South Slough. The southern
half of the watershed, beyond the Reserve bourgjarmmtains the springs and creeks
which feed Winchester Creek, the slough’s largéstitary stream. Many streams enter
the slough near the narrow peninsula of Long IsRaiht. This north-pointing ridge
separates the Slough into an eastern branch, SekgatArm, and a western branch,
Winchester Arm. These segments of the Slough arged with stream-fed marshes.
The shoreline of the northern part of South Slomghudes numerous small coves and
marshes. The watershed boundary extends eastwanddaioe Ney Slough and its
tributaries. Most of the land in this area of thatevshed is more gently sloped, but with
sandy bluffs that abruptly drop to the water. Tishihg village of Charleston dominates
the shoreline where the South Slough inlet conrntedtise rest of the Coos estuary. Just



north of Long Island Point lies 23-acre Valino felawhich like much of the surrounding
land, is a forest capped consolidated dune remiaetnorthern administrative boundary
of the Reserve crosses the slough immediately e island. Approximately 70% of
the South Slough watershed is in private or coomtgership with lands that are actively
managed for timber production, and 5% is zonedual residential occupation. The
remaining one-quarter of the watershed, or 4,80€@sacomprises the South Slough
National Estuarine Research Reserve.

Climate

The southwestern coast of Oregon experiences tstmdl climatic seasons during a
typical year. The warm and relatively dry seasommds from May through September,
with an average rainfall of less than 4 inchesdit). A cooler wet seasdirings
approximately 56 inches (142 cm) of rain to theadrem October through April.
Regional temperatures typically range between #d°7&° F (4.5 — 24 °C). Winds from
the north and northwest averaging 17 mph (27 knata)typical of the high pressure
systems that prevail in summer. In the winter,ratowinds blow from the south and
southwest at an average of 15 mph (24 km hr). Stamven by the southwesterly winds
move inland periodically and can deliver 7-10 cnmaohfall during a 24 hour period.
Wind velocities during intense storm events cachdaurricane velocities (> 75 mph,
120 km hr). Winds are less intense between wiritensevents and generally blow from
the north and northwest.

Geology

The hills, flood plains, sand dunes, and headldimaischaracterize the vicinity of the
Coos estuary are the result of a complex seriesadtal geomorphic events. The
shoreline, landforms, and soils of the area refleetinteractions of tectonic plates over
the past 50 million years, changes in sea level Jacal weakness in the earth’s crust,
along with more recent human land use.

Geomorphology

South Slough NERR lies along a geologic fold, arciipe, which bears its name. Due to
this formation, the watershed'’s eastern and wesieies are of distinct geologic types,
with different elevations and gradients. The easstiore formation, which rarely
exceeds 250 feet, is typical of the larger Coosaggtwatershed. Its highly-erodible,
Quaternary, marine terraces of unconsolidatedrocsmsolidated sand, silt, and clay are
gently sloping, and worn down along creek bedsatwistone and siltstone overlain by
loamy sand and sandy and silty loam. The westelgissEmpire Formation, with
scattered Quaternary terraces, is unique to thehS&laugh. Its hard, impermeable
marine sandstone rises 370 feet above sea leweloing, steeply sloping north-south
ridge. These western slopes are mantled with sandysilty loam and loamy sand.
Dominant soils types are a combination of Temp#iittHioam and Bandon sandy loam.

South Slough National Estuarine Research Reserve

This Stewardship Forest Action Management Planesdass forest and riparian habitat
management and restoration in the South Sloughrsved - specifically historically
harvested, and currently over-stocked forest |lamtkaltered upper watershed riparian



habitats within the administrative boundary of 8auth Slough National Estuarine
Research Reserve (South Slough NERR). The SoutlySINERR is a 4800+ acre
protected area located within the South Slough nshezl in Coos Bay that includes
approximately 4,000 acres of coastal upland ararigp habitats. More on the history
and natural conditions of South Slough NERR cafobad within the reserves Site
Profile 2006 and Management Plan 2006-2011.

For more than ten years staff at the Reserve haee &mong the leaders in the Pacific
Northwest contributing to coastal watershed stesfapland science through restoration,
research, and educational activities addressindi#eywetland and lower watershed
habitats. The Reserve is now in the planning staf@pplying that restoration, adaptive
management and research framework (supported ilp&WEB/OWEB restoration

and monitoring grants) to the management and egsborof degraded coastal forest and
upper watershed riparian habitats in the ReseByedirecting activities upslope the
Reserve plans to test and demonstrate holisticappes to coastal habitat management
and restoration at a sub-basin level, while margafprests to reduce the chance of
catastrophic fire.

This planning effort was designed to address twopgtonentary needs: 1) the need to
improve the habitat quality of the forests and upp&tershed riparian areas that directly
and indirectly affect coastal ecosystem functiaiuding salmonid life history patterns
in the South Slough watershed; 2) the need to adgretentially fire-prone forest
thickets within the Reserve

This Action Plan is organized by Reserve sub-besaddress specific mechanisms and
processes which occur at a watershed scale ingjuitiks between upland activities and
lower watershed (tidal wetland) functions. Wheosgible, partnerships with adjacent
landowners will be developed to include in the pcbjthe upper portions of those sub
basins outside Reserve control. The Plan descititeesverall goals and opportunities of
active forest management. Specific projects vélldeveloped for each sub-basin related
to questions or issues to be addressed. Sinceskattmanagement, restoration and
research are long-term efforts at the ReserveAttien Plan establishes a timeline for
proposed projects and research as well as peniediew of the Action Plan goals and
objectives. Individual project descriptions wilciude: 1) questions/hypotheses
addressed by the project; 2) site attributes/exgstonditions; 3) management actions on-
the-ground; 4) research and monitoring methodr&ect participants, partners and
roles; 6) timeline; and 7) plans for disseminatmgject results



Site Significance
South Slough NERR presents a combination of coatigypermanently protected area, a
history of continual data collection and a uniqaseanblage of species and systems that
allows for research and restoration projects wetfional and global significance. This
collection of factors increases its level of impmite for ecosystem research and
restoration.

Upland Forest Community
The upland forest areas of SSNERR comprise appairign1,500 ha (3,700 acres) of
the 1,950 ha (4,800 acres) total size of the reseAll of the forested areas are within
the Sitka spruceljcea sitchens)szone defined b¥ranklin and Dyress (1973) which
often extends only a few kilometers inland along Bracific coast. This zone transitions
into, and is a variant of the western hemlot&uga heterophyllezone and is
distinguished by the occurrence of Sitka spracel frequent summer fog. SSNERR'’s
forested community is unique due to being locatdtdeasouthern end of the range For
sitchensisand the northern extent of Port Orford cedaCgmaecypraris lawsoniaha
limited range

There are very few areas within this region wtaoh currently removed from
industrial forest management. SSNERR'’s forest mmt been actively managed since
1974 thus increasing the importance of the resdorest community. This combined
with the spread dPhytopthera lateralisa non-native fungal pathogen decimating POC
stands on the southern OR coast, makes the Reseniteal refuge for this forest type.
Since one of the management goals for SSNERR dmkews for permanent research
(06-11 SSNERR management plan), this creates appportunity to study long term
whole ecosystem changes in response to future titirm@anditions. Additional research
opportunities may exist to address potential sohgifor forest pathogens, forest
response to stand manipulations and restoratiantgfthe response of wildlife species to
active management, hydrological changes and changegard to the forest-estuary
interaction. Results from research are not résettito examination at the reserve level.
As a permanent Research Reserve System, long tentadllection here is easily
comparable to data collected at other location) bathin NERRS and external entities.
More information on future research possibilities e found ifCh 5.

Opportunities for Wildlife Habitat Restoration and Enhancement
Habitat restoration is a Reserve wide goal, frashgeitop to wetlands. Attempting to
restore habitats specific to every local speciefood and fauna is not reasonable.
Instead a watershed scale approach will be takesgard to restoring the natural
processes which created the specific habitat nieedsmch species. Where possible,
species specific restoration projects will be deget in regard to habitat creation and
enhancement. Several key species will be the fotall upland habitat restoration
projects, the Marbled murrelet, Pacific lamprey &uho salmon.

Marbled murrelet
Marbled murrelet and Northern Spotted Owls, botiiaemgered species, are key
components of the reserves desired biological dsigenBoth have shown a decline in
regional populations over the last several decddego habitat loss and fragmentation.
Marbled murrelets in particular, have specific habiequirements currently available in



the Reserve which can be enhanced by forest mamagemctions focused on long term
development of large conifers with large branches defects If restoration projects
produce the desired results, the reserve couldnbeeosizeable area of prime Murrelet
habitat, providing a refuge and potential populasource for the species in a region that
is deficient in suitable habitat. It is expecthdttthe creation and enhancement of
suitable Murrelet habitat will extend to other I&sbitat specific wildlife species. More
on wildlife concerns and opportunities is discusisedh 3.

Coho Salmon
Coho Salmon@ncorrhyncus kisutghs listed as a threatened resident of the South
Slough Estuary. The period of time spend in egtedrabitats is considered critical for
migrating juvenile Coho as it provides the spesdinity gradient for successful
physiological changes required when moving fromstireo saline habitaksiller 2003
Reproductive success and survival likely are cloaskociated with habitat quantity and
quality. Slow-water habitats such as secondarymélanbackwater pools, alcoves, and
beaver pools provide refugia during high winterctierges. Large woody debris slows
water velocity, increases habitat complexity, skaediments and provides food for coho.
Bock 2004 Since the riparian areas within SSNERR are quateow and often with steep
dissected slopes, the adjacent forest structuréhleaability to directly affect the habitat
guality. Lockwood 2005 Forest restoration efforts within the upland ar@asvell as the
riparian zone of influence should have a positiffeot on Coho habitat.

Pacific lamprey
Pacific lamprey [(ampetra tridentatgis a native anadromous fish historically ranging
from Baja to Alaska. Lamprey have similar habitguirements as do salmon, therefore
they have encountered similar habitat problemsth fresh and saline waters. Though
absolute historical population sizes of the lam@eynot known, it is clear that the fish,
once a significant local tribal subsistence foalyehshown severe decline. Lamprey
young will remain in estuarine and freshwater regbifor 4-6 years after hatching. They
typically occupy mucky substrate within slack wadezas where they feed on
microscopic plants and animals.

Opportunities for research into Forest/Estuary Ecogstem Links

All of the Reserve’s upland forested areas arbiwit.5 km of the tidally
influenced waters of the estuary. This providesigue opportunity to examine the
complex series of links between the coastal fazestmunity and the estuarine
environment. The effects of active vs. passivedoneanagement can be viewed against
almost 30 years of data collection within the wadlss Future data collected within the
upland forest and riparian areas can be also lkassa detailed background for future
studies in multiple disciplines. Land uses thraugtthe watershed and along shorelines
can significantly affect all parts of the South 8jb estuary. Loss of tidal wetlands,
activities in riparian areas, dredging and shoestionstruction, and forestry practices in
the watershed can impact the vegetation, sedimeatsy quality, hydrodynamics, and
critical habitats found in coastal ecosystems.t Resgoration efforts have focused on
restoring these factors within the estuary and tometlandgappendix 1)and the
proposed actions in this document can be exammednjunction to them.
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Management History

Cruise reports from 1909 were examined for landsctly south of the reserve in
Township 27s Range 13w & 14 w, WM. By this timeahwf the lower South Slough
watershed had been logged due to its easy acdigshit some areas just south of the
Reserve were still virgin forests at the time afvey. Logging prior to 1902 was done
by bull teams and was selective, choosing to hathedarger Sitka Spruce and Port
Orford cedar. Steam donkeys started improvingtheiency around then and rail lines
were installed in South Slough and the surroundjpignds soon afterSheridan 1993n
the middle of the ZBcentury steam donkeys and rail lines gave wayedohanized
bulldozers, cable yarders and log trucks. Thedw®irgractices also changed, from
selective cutting to clear cut logging and sitepabarning. At this point several areas
within the reserve were on the second rotationthadrees were smaller. Reforestation
became common practice in the 1960’s and focusedmanting with Douglas fir,

which was ill suited for most sites and has resubeSwiss-needlecast infestations.
Future efforts used Sitka spruce with better resulterbicides began to be used to
control the very high levels of competing brush anshdleaf trees until the desired
conifers became established. Most of the Resdovests were in the industrial timber
harvest rotation when the Reserve was establist@slieral areas annexed into the
boundary after 1974 were clear-cut just prior tarafe of ownership, with no site prep or
reforestation done.

Apart from the guidance offered by the Reserve'sniustrative Rules, the prior
institutional management of the forested uplandst®en passive, with virtually no
intervention in the regrowth of historically harted areas. It has been recognized that
active forest management on Reserve lands willdoessary to provide for the
accelerated development of high quality coastadbhabitat and to reduce chance of fire
in South Slough NERR. This Habitat RestoratiomPidl identify priorities and
strategies to guide this management.

Native Peoples Use and Management

Though there is little documented evidence of magigoples manipulations of the upland
forests of South Slough itself, there is well doemted evidence of their presence and
use of the estuarine habit@ise 1995There is also a wealth of evidence of native
peoples’ manipulation of forested areas slightlyrenaland, primarily through the use of
fire. Lewis 1988, LaLande1999Considering the limited range of the Sitka Sprumeez
inland, and the amount of local fog during the dsiemmer and fall months which is
when burning usually took place, and the genefédr@inces between vegetation types
just slightly inland, the amount of native manigida with fire was probably less than
was described for the Douglas Fir forests. Burmiogld have been utilized in small
areas for specific materiaRhillips pers.
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Management Goals and Objectives

SSNERR Forest Management Goals

Goal 1; RestorationTo accelerate the development of the Desired Fetur
Conditions(DFC) within South Slough NERR'’s uplandral riparian habitats
Objective 1 Use established and test innovative silvicultteahniques which mimic
historic disturbance patterns to guide forestedtatsto late seral structures and
processes.
Tasks
Use reference site and historic data to charaetéaite seral structure for South
Slough NERR upland and riparian habitats
Design forest stand manipulation treatments foh bupiand and riparian habitats
based on wind dominated disturbance regimes angetition based mortality
Implement forest stand manipulations to maximizehyduct utilization
potential
Objective 2: Improve upland and riparian habitat complexity dnabrsity to enhance
the long term survival of native species.
Tasks
Use reference site, historic data and scientifgzditure to characterize upland and
riparian habitat complexity and diversity for So&lough NERR
Design habitat restoration projects to focus inipalar on Marbled Murrelet,
Coho salmon, Pacific lamprey and coastal Cutthroat.
Combine habitat enhancement and reforestation gisofe ensure the long term
viability of Port Orford Cedar

Goal 2; Research and monitoring To examine the links between upland habitats
and the estuarine environments and the effects pfand restoration efforts.
Objective 1: Establish and improve understanding of the effecigss of stand
manipulation and habitat restoration techniques

Tasks

Design upland and riparian restoration projectsaa® studies with effectiveness
monitoring elements. Modify restoration effortsemhappropriate.

Establish reference conditions dataset by chaiairtg structural and habitat
attributes at reference sites and using data fristorical records and scientific
literature
Establish control sites within South Slough NERR

Objectlve 2: Establish an improved understanding of the physosalogical and
biogeochemical links between upland, riparian astdaine habitats within the South
Slough watersheds.
Tasks:
Develop plan for long term watershed research
Establish a research focus on characterizing tte keffects of climate change on
sensitive species : Sitka spruce, Port Orford ceddive eel grass and marine
fauna
Increase opportunities for research partnershigis outside entities
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Goal 3 Education and outreachrlo provide educational and outreach opportunities
which provide natural resource managers as wellgeneral public access to
information on projects and results
Objective 1; Increase participation in and understanding ostaddorest restoration for
regional natural resource managers

Tasks:

Develop Education plan with assistance from SSNERR

Work closely with South Slough NERR’s Coastal TragnProgram (CTP) to

disseminate information and results to regionalirstresource managers
Objective 2: Establish relationships with regional educationatitutions to encourage
student participation and research

Tasks:

Develop student involvement with restoration propead case study design

Encourage university level participation with datdlection and scientific

research opportunities
Objective 3: Maximize opportunities for volunteer participation

Task:

Work with South Slough NERR Public Involvement Gdioator

Desired Future Conditions (DFC)

The desired future conditions that guide plannedagament activities will replicate the
functions that produced what are now considerdzktiate successional or old growth
forests. These functions have been compromiseshrirte cases severely, by 150 years
of human intervention in the region. Old growtinefst within the Sitka Spruce zone have
several key components; large numbers of largessteigh levels of both horizontal and
vertical heterogeneity , distribution of foliag@ad) the bole of the larger trees, a well
developed understory and co-dominant layer, mtytadiused gaps within the canopy,
rich communities of non-woody and non-vascular gs@nd large amounts of downed
and standing woody debriGranklin et al 2002, deal 2002,Muir 200Pee 1987)

In addition to attempting to actively create thesaditions, this management
plan will aim to restore the ecological functionkigh provided these conditions.
Recreating these ecological processes should edstdp a certain level of resilience in
the case of any significant future sifts in siteditions (eg; climate change, natural or
human caused disturbance or disaster) by maintgamemny if not all components and
species. This variability in future possibilitie=juires a variety of management options.
Each forest stand within the reserve will havedpportunity to progress towards a late
seral condition which is consistent with the distiecological setting of the stand. The
slight differences between each forest stand’s B#Hnimic the watershed scale
variability found within unmanaged conifer foresiBypical OG characteristics start to
appear 175-250 year within unmanaged stands. dlloeving figures are the general
metrics which will guide restoration work withinghupland forests.

At least 8 trees larger then 40 inch dbh (100 cen)gere(20/ha).
Multiple tree species, one of which is shade tole(#/H, RC).
Two or more distinct canopy layers.
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At least six snags per acre(15/ha), two larger 8&%emches(60cm) dbh, four
larger then 12 inches(30 cm), these can be groumpéeinse pockets of snags.
Average for entire stand.

600+ f£ (17 nt) per acre of downed logs in varying decay clagses), these can
be grouped in dense pockets of logs. Averagerfireestand.

At least one tree per acre with significant deteatlecadence(broken top,
mistletoe broom, cavities from heart rot).

Diverse understory vegetation of both shrubs amddeeous layer.

Taken from ODF and Old-Growth Definition Task Fogédelines for old-growth coniferous forests.
Modification was made for the Reserve’s Sprucestazemmunity.

When viewed at the watershed scale, unmanageddedéforests contain multiple
patches of varying ages and associated strucinagding early seral stands. The
Reserve’s forests, when looked at within the er@wath Slough watershed, is a small
patch . Therefore the DFC for the Reserve’s enfiland will be late seral condition as
there are ample young forest types within the veiedl’s industrially managed forests.

Reference Site:

Cummins Creek, Siuslaw N.F.

Cummins Creek was chosen as a reference site tparerwith the reserves’ upland
forests. This area is just south of Yachats ORuah20km North from SSNERR on
Route 101. Cummins Creek drains directly into theift Ocean and the area used for
our purposes is approx 2km East of Route101. dtsa was chosen for two reasons, the
first being a lack of large tracks of unmanage#&gpruce zones in our region. The
second reason being that the Cummins Creek draisags truly old growth forest. A
large stand replacing fire swept through the amek849.wimberly Since that time there
has been some commercial activity in the drainageHhz majority of it has been free
from large scale human intervention to naturallygsess through developmental stages.
The 3700 ha roadless area was designated Wildem&884 and has enjoyed permanent
protection since then. The fact that the areélisecovering from the burn 160 years
ago allows us to examine the processes the foiéstnelergo during future stages of
development, while directly comparing our forestsvhat has already occurred. Since
the DFC for the Reserve’s upland areas is a praespposed to a specific condition the
appropriate reference site should be consideradhlar not statickranklin GTR The fact
that there is permanent protection for both Cumnaireek and the Reserve ensures
opportunities to compare long term data from twgeantact areas. One major
drawback about the Cummins Creek reference sitetst is located too far north for

Port Orford cedar. This has to be taken into astduring the initial comparisons as
well as future management results.

Historic Stand Conditions

Photocopies of the original timber cruise repotitamed from Coos County were
examined to determine historic forest communitiBeports made for each section
provide estimates of the total volume by speciesHat section. Notes were also made
as to the quality and size of timber and signswf@ast management or fire. Twenty
sections from T37S R13&14W (just south of the respshowed that Spruce was the
dominant tree species followed by old growth Doug\Western Hemlock, Port Orford
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(White) Cedar, and second growth Doug Fir. RedaCeas almost non-existent in most
sections. Some assumptions can be made basets éimited amount of data and the
notes that were taken. Spruce was the overall miomtyi mention was made of most
being 4-5 log trees, 4-6 feet in diameter and ofteipoor quality’ due to limbs. The

same was said of the old growth Doug Fir, thoughliuappeared to be better than the
Spruce. Doug Fir was more prevalent in the eastections. This suggests that the
limby Spruce grew in more open conditions thanstiche of the Doug Fir and the Doug
Fir did better the farther inland and away from sienmer fogl(aport per com ). The
number of second growth Doug Fir suggests thatlemadtchy disturbances probably
were the norm. Patches were large enough to prderdestablishment of the shade
intolerant Doug Fir while not being so large asuggest a stand replacing event. This
follows the idea that the Sitka Spruce forest tigomore dependant upon small scale
wind events than large stand replacing fire distndes. Agee 1996) This does not
suggest that fire was completely excluded frometstands. Port Orford cedar and Doug
fir both require exposed mineral soil and limité@dde which could have been provide by
small isolated patches of fire, either anthropogemilightning caused.

Thousand board feet per acre

O.G.Fir S.G.Fir S.Spruce P.O.Cedar Red Ced&rHemlock

19.8 3.3 68.3 4 0.1 4.4

FUXLVH GDWD SHUFHQWDJHV E\ E
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m sg fir
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The previously described desired future stand ¢mmdi (DFC) will mimic the species
composition shown in the 1909 cruise report whikn@wledging that this report only
focused on what were merchantable trees at that tifardwood species and smaller
non-dominant conifers were not recorded, thougtacdy present. The exact species
ratios will be based on geographic location(asgope position, longitude, soil ) and
will vary some from stand to stand. These ratgsato the reserve’s forest as a whole.
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Resource Assessment

Upland Forest Community
Data collection

Data used for this management plan was collectéldei summer of 2008. Forest
metrics were gathered at plots established withSad@rived grid of 200mEW by
500mNS. This grid was laid over a GIS map of #merve providing a series of 160
points used as plot centers for 173 fixed radius plots (7.98m rad.) Detailed survey
protocol is listed irappendix 2. Six additional plots were placed within certabnefst
stage development types which were underrepresegttdte grid. Along with the fixed
radius plots, a basal area scan (BAF6metric) wag @b each of the 166 fixed plot
centers as well as at a GPS estimated halfway pesched during travel between fixed
plots.

Due to the narrowness of the riparian areas o2therder and lower creeks,
these areas were not surveyed separately. Plats ¢il within a riparian zone of
vegetative influence were surveyed as usual, anddahrow riparian band is to be
considered within stand variation at this time. r®Mooncentrated examination is
expected and required for these smaller forestedrways,ch 3

Some species of note were observed during survely, Wwmugh they do not
appear within the survey results. Small patchegioé Maple Acer circinatum)wvere
seen only within the upper reaches of Elliot Creéelg larger Big Leaf MaplesAcer
macrophylumwere found in upper Wasson Creek. Very few SiRines Pinus
contortg occurred within survey plots though they were pumais within the stand
initiation areas of the forest.

The data collected during the survey is limitedtfee amount and diversity of the
reserve’s upland habitat. Intensity of the daléection was restricted due to time and
budgetary constraints. Rather than focusing effonta detailed examination of portions
of the forest, it was decided that a general srapsfhall forest habitats would better
serve the reserve’s immediate need and providegéndata to make general
recommendations for management and restoratiodsliti@nal data collection is
required at the stand or management area levebtade the metrics to be used for
designing any management activity. More on futitnerey needs in ch 4.

SSNERR Forest Types

Hardwood stands

Most of the hardwoods component of the Reservegsts is concentrated within the
narrow strip along the streams. These stripscr@arrow to be considered separate
forest types at the watershed scale of survey aaddor this management plan, and
when encountered they were combined with the sodiog dominant forest types.
There are two hardwood stands which occur as sangtédnds which are large enough to
be considered specific types, a 20 ha (50 acreyisthmature Red alder within the
Wasson creek MA and an 8 ha(20 acre) patch of y&RewAlder within the Cox creek
MA. Metrics for these areas were recorded withNtadure and stand establishment
stage data though they are shown separately ongearet maps. Since these two
stands represent the only stands of almost pudevaad they should be managed as
such. Red alder is a short lived species comparednifers and it is expected that
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conifers will eventually replace these stands. @wnwas interplanted within the young
hardwood stand in Cox creek MA in 1997, with linditemanual control of vegetation.
These trees have started slowly, but are expectedertake the young alder in the
future. The mature alder stand within Wasson cMakshould be allowed to progress
without large disruptions.

Mixed conifer stands

A collection of mixed conifer species dominate tiptand habitats of the Reserve. Sitka
spruce, Western hemlock, Port Orford cedar, Dougland Western red cedar occur in
varying proportions depending on stand age, aspadtpast management actions. The
mixed conifer forest type occurs within all stagéseral progression and will be the
forest habitat type most often selected for restardareatments as well as by-product
utilization. These stands will be managed to aetd the seral progression to the DFC.
Control areas will be established within mixed ¢enstands to evaluate effectiveness.
Sitka spruce swamp

Although this forest type has not been recognizedisof Tillamook bay on the central
OR coast, similar conditions probably existed Igcadithin the lower reaches of the
riparian systems. These areas were probably lagsbrst to be logged and because of
the lack of suitable medium for re-establishmeatg¢ logs above the waterline) they did
not reappear after harvest. Not much is knowihénetcological role or importance of
this unique forest type and the function will hawde implied based on knowledge of
other forest types. With the past lower ripariestoration activities, both human induced
and those related to beaver activity, it is expthat spruce will begin to become better
established within these shallow swampy areashathatime the role and function can
be examined closer. The human created seriekes$ dnd dams within the reserves
wetland has provided some opportunity for sprutatdishment on these slightly
elevated patches. These small (<.5ha) areas weéreatuded in the 2008 forest survey.

Forest Stand Development Stage Classification

Forest stand development stages can be class#ienlad different ways. The upland
forests of SSNERR will be stratified using a clasation scheme presented by Spies &
Franklin (1996). A table of several different ddigation schemes is located in
appendix 3 This classification provides for general fordsiss examinations and
comparisons based on stage of seral progressioce 8l of the upland areas were
previously cut in patches, at different times, aiith different prescriptions for harvest
and reforestation (if any), attempting to classlifgse stands with more discrete stratum
would be impossible provided the current level afad Within stratum variation is high
due to these factors and to distinct site diffeesncMultiple patches of differing forest
types may be contained within each stratum. Addéi data collection at the project
area level (#5ha) is needed to provide for accurate and séeiip management. The
forests of SSNERR fall within three stages of stdedelopment; Stand Establishment
phase, Thinning phase and Mature phase. Futuveyswrork will allow a finer
examination of these forest stands at the sub-gsla¢drand stand level.
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Fig 3.1

These stratums were initially broken out basedeaght using LIDAR generated

imagery combined with aerial photo interpretatideight breaks of 15m, 25m, and 35m
were applied to the forest, and delineations weadarbased on dominant canopy height.
Once the survey work was completed, the straturakisrevere re-examined against the
ground truthing and a few minor adjustments werdenal hese three phases of
development will be further broken down into mamagat areas based on sub-watershed
within the reserve. Several smaller distinct harddvpatches have been identified within
each stage of stand development. These stantErgeeesnough to identify and discuss
separately, though each of these is statisticalyyaed within these three strata based on
developmental stagelable 3.1 shows the results of the forest survey completednser
2008. Cummins Creek reference site is shown forparison.
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Table 3.1

Stand Type | Establishment Thinning Mature Cummins Ref.
#plots 34 112 14 11
Size 325 1175 53 X
Ha (acre) (802) (2901) (131)
Basal Area 15.71 40.35 55.38 60.00
m2/ha( 95%Cl) (12.99-18.43) | (37.94-42.77)| (51.51-59.26)| (51.91-68.09)
Total stems 450.00 664.96 604.55 361.11
#/ha (95%Cl) (347.85-552.15) | (591.12-738.79) | (399.21-809.88) | (288.47-433.75)
Site tree 30.83 50.61 97.10 X
dbh(cm)
Site tree 23.54 31.02 39.29 X
height(m)
Site tree 47.12 38.61 37.86 X
%crown
Age 32.22 59.13 110.0 X
10 year radial 30.00 25.72 21.75 X
growth mm
20 year radial 67.50 58.26 50.25 X
growth mm
% cover by 86 18 41 35
brush
% canopy 74 89 75 71

Adequate Site tree information was not collected aCummins Creek

Stand Establishment Phase
This stage of forest development represents appedgly 21% (325 ha) of the

total area of SSNERR’s upland forest. These aeathe youngest within the reserve in
terms of time since last harvest. Many of thesasiwere either harvested within the last

30 years (prior to insertion within the reservearmary) or in one case, have
experienced a complete die off of the establishetstory ofPort Orford cedarThis
stratum can be identified by light conifer coveteofdue to extremely heavy brush

competition. Basal area is low (15.7ha) as is the total number of stems (450/ha)t Por

Orford cedar and Western hemlock dominate both AyBd number of stems,
especially in the smaller size classes (0-12cnayt ®rford cedar is especially abundant

as seedlings (0-2.5cm) where they can find a galparmrush. Sitka spruce and Douglas

fir are better represented in the 12-38 cm sizesels, with Douglas fir generally being
the larger of the stems. Basal area within thielimmental stage is low (15.7 /i)
due to few sizable stems and it could remain lomafahile due to very poor conifer
recruitment within the brush.
Most of these areas were the most recently hagegsually just prior to being
acquired by the reserve, and they received littlea post harvest site prep or

reforestation efforts. Very few residual trees nesent within these stands, and there is
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very little large woody debris or any large snagbe shrub layer is dominated by
Evergreen Huckleberryw@acinium ovatumand Salal Gaultheria shallonwith lower
amounts of SalmonberrR(ibis spectablidRed Huckleberry¢acinium parviflorum)and
Wax Myrtle(Myrica californica),often creating an impenetrable barrier to seedling
establishment as well as human travel. Casé¢dnarfinus purshiana3 the only
hardwood tree species of any significance, andishis very low numbers. This dense
brush layer, often 100% coverage, effectively kebpsdensity of conifer reproduction
lower than it would be with some form of vegetataamtrol. The conifers which have
managed to grow above the height of the surrounilingh are showing good growth
and good live crowns. Wide spread canopy closurmi expected soon due to low stem
numbers and patchy distributions. The high peagbf canopy shown in table 3.1 is
due to the height of the brush layer and does ecéssarily reflect the canopy of the
trees only. This dense brush layer could eventyeitbvide for the wide spacing within
the later seral stages by keeping conifer numlosvs |

One other reason for the lower than expected stemts within the stand
initiation strata is the very high numbers of desgaPort Orford Cedar which were
observed. Many of these showed advanced decag dhtd of <25cm. The spread of
Phytopthera lateralisncreased through the early 1980’s (Betlejewski3Qvhich is
when many of these areas were harvested. Ital/ltkat the pathogen was brought in as
a result of these harvests. As the next generafi®ort Orford Cedar was naturally
regenerated in large numbers, ideal conditionsoead via root contact with surface
water were created within the densely populateaidsta In some areas within the stand
establishment phase of development, the pole $ipeddOrford Cedar snags out number
the living trees of any species. Port Orford Cesddirhas high numbers of stems with
signs of infection indicating that the spread @ thsease will continue.

Despite the high levels of humidity during the snem months and a species
composition which does not promote easily igniteesf many of these areas are so
dense with brush that they do pose a much higlaer tlatural possibility for wildfire,
especially in areas where human activity is hig®moving some of this brush from the
site could reduce fuels while allowing a releaseaéting conifers and providing gaps
necessary for more conifer or hardwood recruitmémdre on fuels and fire is located in
chapter 3
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Number of stems per ha/species/dbh size class
Stand Establishment/Initiation Phase

species| 0-2.5 2.6-12| 12.1-25 25.1-38 38.1-51 54.1-64.1+
CHLA | 75.00 63.64 27.27 22.73 2.27 0.00 0.00
PISI 13.64 13.64 20.45 22.73 2.27 0.00 0.00
PSME | 0.00 0.00 15.91 25.00 11.36 0.00 0.00
THPL | 0.00 4.55 2.27 0.00 0.00 0.00 0.00
TSHE | 43.18 25.00 40.91 9.09 0.00 0.00 0.00
# stems/ha by species and dbh size class
Establishment stage
64.1+
£ ] o CHLA
o 38.1-51 [ ] mPISI
2 f— T — 0PSME
o 12.1-25 I [ O THPL
B | I —— W TSHE
0-25 | [ —
0.00 50.00 100.00 150.00
stem #/ha
Basal Area
Establishment
PICO
ARME |
ALRU 7:
RHPU | ]
E. THPL ::]
CHLA ]
TSHE | | | ]
PSME | ‘ ]
PISI | } : : ]
0.00 1.60 2.60 3.60 4.00 5.00 6.00
sq m/ha
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Stem Exclusion/Stand Thinning Stage

This is the most represented forest developmegestdthin SSNERR,
comprising 76% of the forested area. Stand agegertom approximately 40-80 years
old with some residual trees that may skew sonadustr calculations upwards.

This stratum has a large degree of within typealality, ranging from dense even-aged
Western Hemlock pole stands, areas dominated lgtiaad overstory of Sitka Spruce
and Doug Fir with a Hemlock and Port Orford Cedaderstory, and stands of pure even
aged and spaced Doug Fir. These differences aegllpimarily on past harvest and
reforestation practices and variance of stand agas.common factors found within
stands in this stage of forest development are highbers of pole sized stems (20-40cm
dbh), dense canopies, limited shrub and herbadagesdevelopment and smaller live
crown ratios. Some stands within this stage okttgyment are beginning to experience
heavy competition based mortality and recent blowsal

As with the stand establishment phase Western bétgaand Port Orford Cedar
dominate the numbers of stem from seedling to pakes(0-38cm), though the numbers
of Doug Fir and Sitka Spruce in these size categare higher than in the stand
establishment phase. In stand types which havenganent larger than 38cm dbh the
Spruce and Doug Fir are generally the dominantispefollowed closely by Port Orford
Cedar and also Western Hemlock up to about 50cm dbées in the 51-64cm size class
are usually very well growing individuals of thersacohort of the rest of the stand, with
Doug Fir and Sitka Spruce dominating this sizes;laften with an understory of smaller
Hemlock and Cedar, both Port Orford and Red. Eledtems larger than 64 cm dbh are
remnants from the last harvest. Again these arallysDoug Fir and Spruce and they are
usually remaining because of the inability to remntivem based with the machinery
available at the time of harvest. Several of theg are very limby and up to 150cm dbh
indicating that they were established under fararagen conditions than currently exist.
These few larger trees may have skewed the reubisgh not many were encountered
and measured. Average basal area for these areasch higher than in the brushier
Initiation stage (40.35ftha) This could go down as more of the Port Orfdediar
becomes infected and dies off while the rest ofatteas remain stagnant.

Infection of Port Orford Cedar occurs throughdg stand thinning stage strata.
These snags are generally clumped together in ppokéntense mortality and have a
more varied rate of decay than those in the establkent phase strata. Past harvest of
these areas occurred prior to the widespread aklmEPhytopthera lateralisn the area.
Infestation probably occurred after stand estabiestt and it is still making it's way
through the stands. A loose correlation could laglerbetween active human use
centered on old skid roads, but this would reqfuirther study. Often these stems have
died before growing large enough to be of good Mddhabitat.

Most areas within the stand thinning stage hagh tavels of canopy closure and
generally low live crown ratios. This has resultedlower stem growth and often a total
lack of understory, though skeletons of brush aoaie. Sword Fern is the most
abundant understory plaRdlystich...)with some Evergreen and Red Huckleberry,
Salmonberry, ThimbleberrRbis parviflora) Pacific RhododendroRhododendron
macrophylumpand AzaleaRhododendron occidentaleDther than the Sword Fern, most
of these plants persist only in the few gaps, ofteated by the die off of the Port Orford
Cedar. Cascara is the most prolific hardwood no$teowing large numbers of seedlings
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within a small area. Red AldeAlfius rubra)is also present, though it is often crowded
out by the aggressive conifer growth. Very fewgpprsist within the stand thinning
stage. There is little evidence of significant @vthrow though this may change as the
crowns keep shrinking and individual stems stadi#ooff due to competition creating a
less windfirm stand.

Portions of this stratum have had significant pastest site prep and
reforestation done, Doug Fir being the desiredisgdor planting. Areas of this stand
type are scattered along the South facing slopegeallliot Creek. This is the only area
where Doug Fir is the dominant tree at the exclusibSpruce and Port Orford Cedar.
Trees here are approximately 50 years old andrafermly spaced to reduce
competition until about age 60. Hemlock occursherdow numbers, as does Red Alder.
The understory is very light.

Residual large stems, snags and downed woodysdeferipresent within the
stand thinning stage areas at greater numbersrilthe stand establishment areas,
though the numbers are still low from an ecologpaispective. Many stumps have
taken the place of large logs when it comes toigimg a growing medium for new
conifer seedlings. The few existing pieces oféangpody debris are of an advanced
decay class (4-5) and are lacking many featuresflmgad to wildlife. There has been no
new recruitment of large woody debris since thehasvests. Intense competition and
spread oPhytoptheras causing a delay in new large woody debris itoent and
overall stand stagnation.
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Number of stems per ha/species/dbh size class
Stand Thinning/Competitive Stage

Species 0-2.5 2.9-12 12.1-25 25.1-38 38.1-51 54.1-q 64.1+
ALRU 4.70 0.43 4.27 1.71 2.14 0.00 0.00
CHLA 21.37 31.62 53.42 29.06 6.84 2.14 2.99
PISI 2.99 5.13 19.23 30.77 15.81 0.83 7.69
PSME 0.85 4.70 21.79 45.30 20.09 7.26 4.70
RHPU 34.62 35.90 23.08 0.00 0.00 0.00 0.00
THPL 2.14 1.71 4.70 1.71 0.43 0.43 0.00
TSHE 28.21 21.37 57.69 55.56 13.68 1.71 0.43
# stems/ha by species and dbh size class
Thinning/competitive stage
64.1+
= o ALRU
2 38.1-51 m CHLA
@ O PISI
g 12.1-25 o PSME
> m RHPU
0-2.5 o THPL
0.00 50.00 100.00 150.00 200.00 |BTSHE
stem #/ha
Basal Area
Exclusion/Thinning
PICO |
ARME 7]
ALRU 7:|
RHPU [ ]
g THPL 7:|
CHLA |
TSHE | ‘ ]
PSME ‘
PISI ‘ |
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00
sq m/ha
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Mature Stage

Slightly more than 3% (53ha) of the reserves’ ftgwean be considered mature by
the stand development classification scheme. Taesses contain both remnant trees
140+ years old along with a strong cohort of seagmaavth which is approximately 80
years old. Limited human intervention has takkaece since the initial harvests and
reforestation has been natural with burning dongtagprep. Within stand variation is
high, as it is with the other forest developmeagsttypes. Conditions range from
pockets of large (75cm+) fairly dense Sitka Spmwith limited branching and an
understory consisting of scattered Sword Fernpute 80 year old Alder with a
developing Sitka Spruce understory, to stands @&kthconifers over 120cm dbh with
large limbs and large overstory gaps creating asédsnse brush and a well developed
second canopy of Hemlock and Red Cedar. Tree tsetteed 55m in some locations.
Human activity has been limited as has the extetiteospread oPhytoptherathough it
is present at low levels. Several of these mastndit sub-types will be discussed below
in more detail, though data collected from thesagis analyzed collectively.

Shade tolerant Western Hemlock dominates the nuoflstems under 25cm dbh,
as is to expected. From 25cm up to 100+ cm dikaSpruce is the dominant species
followed by Doug Fir. Red Cedar stems are scattémm 12-38 cm dbh, and in fewer
numbers up to 64 cm dbh. Red Alder occurs in |gages and at stand edges, though
there has been no hardwood recruitment in thelagears. Individual trees show a
slow growth pattern with the exception of a few vpdhced Sitka Spruce which boost the
average growth rates. These areas have an avmagkarea much larger than the rest of
the reserves’ forests (55.38fma), and are close the average basal area fouridefo
Cummins Creek reference site plots (60.60w, 261 ft/acre) as well as for similarly
aged stands examined by Bailey (1998) and Smitt(1198

In the single Sitka Spruce dominated mature skacated in the SW corner of the
reserve (approx 8ha) growth rates have begun wislohe last 10 years and they are
expected to slow even more dramatically as the aged trees start to really compete for
resources. Live crowns are about 30% allowinggldirect sunlight to the ground. The
boles are often clear of branches to 25m. Adjatetitis Spruce stand is a larger patch
(12 ha) of 80 year old Red Alder exhibiting the sacharacteristics with the exception of
having a woody understory of 30 year old Sprucectviwill soon move into the upper
canopy.

The mature areas of Long Island Point and in thalls3ha) stand in the SE of
the reserve have far more mixed conifer dominatinmeigh Spruce still has the greatest
numbers in the upper canopy. Doug Fir, Hemlock \Widte Cedar are less numerous
components, both in the upper and middle canopré&ayGaps in the canopy are more
numerous here creating a definitive second and tayer of vertical diversity. Long
Island Point is the more open and brushy of theaveas, and given the long narrow
shape of the peninsula much of the light penetyatie canopy reaches the lower layers
from the side. This results in larger limbs an@derobust crowns in general on Long
Island Point.

In areas with a woody understory it is dominatgdbhlal, often approaching
100% coverage along with a mixture of EvergreenRed Huckleberry. Sword Fern is
present in varying quantities throughout all ofsastands. This stage of development
shows the highest quantity and quality of LWD, basha result of past harvest along
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with more recent additions. Decay Classes rarga #-5. Hemlock and the few Spruce
seedlings are found exclusively on these logs #hthoge stumps which are up to 200
cm diameter. Snags larger than 25cm dbh are aeeywithin the mature stage areas, as
competition has yet to produce many and windfirrsnestill high despite the more
exposed aspects and edges, both natural and hugeted: These low snag numbers

could change in the near futurePifiytoptheracontinues to spread and as competition
increases within the more even aged areas.

Number of stems per ha/species/dbh size class
Mature Stage

species 0-2.5 2.6-12 12.1-25  25.1-38  38.1-31 54.1-664.1+
ALRU 0.00 0.00 0.00 40.91 27.27 0.00 0.00
CHLA 13.64 0.00 4.55 9.09 0.00 0.00 9.09
PISI 9.09 9.09 40.91 72.73 45.45 31.82 31.82
PSME 0.00 0.00 0.00 22.73 9.09 13.64 13.64
THPL 0.00 4.55 22.73 22.73 4.55 4.55 0.00
TSHE 45.45 9.09 50.00 22.73 4.55 0.00 0.00
# stems/ha by species and dbh size class
Mature stage
64.1+
| O ALRU
g 38.1.51 % B CHLA
s 1 : L aPISI
3 . E— O PSME
O 12.1-25 [ |
.g a B THPL
? == B TSHE
0-2.5
0.00 50.00 100.00 150.00 200.00 250.00
Stem #/ha
Mature
PICO |
ALRU | .
8 ]
S THPL =3
& | —
TSHE ==
|
PISI | ‘ ‘ )
0.00 5.00 10.00 15.00 20.00 25.00 30.00
msqg/ha
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Riparian Areas

Though riparian areas were not separately exandonadg the survey work
observations were made which coincide with pastesuwork compiled for the
Reserves’ Site Profile. This past survey work dase in 1987 and 1999 and focused on
specific areas within the reserve. Much of thedatlected during these surveys is still
valid, though some are obsolete due to recent makatipns for restoration purposes.
Eight major perennial creeks (first order) are ipdiyt contained within the reserve’s
boundaries and empty into South Slough. Many gtlkeennial and seasonal creeks
function as tributaries to these eight major cremkifow directly into the estuary, and
many of these are un-named. The upper ripariaasarethese creeks were included in
the adjacent forest type for examination basedersimilarities of the forest
communities and the narrow zone of riparian infleeenOften this riparian area is a thin
ribbon of Salmonberry contained within almost \aatiside walls. The overstory plant
community is the same. Site specific riparian nggmaent projects proposed for these
areas will have to be based on more intensive gumeek that records riparian specific
features.

An overall picture of the upper riparian habitabwis a closed canopy dominated
by Red Alder, Sitka Spruce and Western Hemlocl) wiinsiderably fewer Doug Fir,
Port Orford Cedar and Red Cedar. Large woody debtow throughout all of the
riparian areas, and there are large stretches wherfow is subterranean, which could
be due to natural processes or the result of pabet harvest methods$n many cases
the streambeds were used as primary skid traggtiact timber. The combined effect of
eroded slopes and scarified stream channels hasitadly resulted in high sediment
loads and substantial debris flows. In severabimsts the primary stream channel was
completely buried under sedimeRumrill The lower reaches of the streams have
considerably more mature Red Alder along their Bankth some areas where Spruce
has become a co-dominant and will soon overtakélhther, barring disturbance. These
lower reaches have a much gentler slope, and afteare complex and braided channel.
They were also subjected to intensive manipulatidhe past as a result of road
building, livestock grazing, railway constructiondatimber harvest

Biotic Influences

Disease and Infestation

P. Lateralis is by far the most significant pest or pathogéthiw the reserve. A
few Doug Firs showed significant signs of Swiss tle&Cast Phaeocryptopus
gaeumannii)gspecially within the western portion of the ReserThe southern slopes
above Elliot creek in the eastern area of the veseontain healthier Doug fir. This stand
could be warm and dry enough due to its southeposxe to reduce the conditions.
Also this stand is more inland than most which setdslightly less summer fog.
Limited amounts of Dwarf Mistletoédfceuthobium spWwere observed, usually as bole
infections on Western Hemlock. Several differatrand stem rot fruiting bodies occur
throughout the forested area, also usually fountestern Hemlock and again not at
epidemic levels. Care should be taken to desigmihg projects with spore spread in
mind. P. Lateralisis at epidemic levels and there are few areas mitie reserve which
are unaffected at this time. In some stands eWeryOrford Cedar stem over 5m tall has
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been killed leaving only brush and a high numbegesdlings which will continue to
serve as host until they also succumb to the patho&pecific treatment options are
discussed ifCh 3.

Animal Influence
Due to the limited level of natural recruitment it the forests, very little damage from
browse was observed. Both elk and deer were obdearvithin the reserve and browsing
could become an issue if planned activities prowaee opportunities for seedling
establishment. There are areas of heavy bole datodgpth Red and Port Orford cedar
from bear and porcupine. This often occurs inlpadovhere all cedar have been girdled.
Beaver activity has been increasing in some aretieaeserve, though the amount of
pools created is still lower than desired for gyadialmonid habitat. Currently the beaver
population is being monitored and mapped by ODFW.

Human Use
Human use is light throughout much of the Resemith, most of the activity focused on
the western slopes in the vicinity of the Interptee Center and along Hinch road.
(North/Hidden creek and Wasson/Anderson creek Mamagt Areas) Much of this
activity is in the form of hiking along establishidils and use of the boat ramp at Hinch
bridge. Trail use is both recreational and edocati. The wetland portions of the
Reserve are the location of several research atoragion projects conducted by both
Reserve staff and external entities. Huntinglmnad within portions of the Reserve,
with the exception of the area south of Hinch ro@enter-fire rifles are not allowed
along the west side. Boat use is common withiregtaary and originates at both Hinch
bridge boat ramp and in Charleston, and waterfawiking by boats is popular. The
network of historic skid roads within the Elliotrdx and Talbot Creek management
areas receive light OHV use, all of which is illeg&everal of these old skid roads are
maintained by OHV users, and eliminating the udeheidifficult. Mushroom
collection is common within accessible areas arallisved for personal use.
Commercial collection of mushrooms or any collectod brush or greenery is
prohibited. It is expected that with the improestess created during upland restoration
projects will come increased unauthorized human &s#orts to limit this additional use
will be taken within each project area and the Resas a whole.

Abiotic Influences

Soil
Sediments exposed on the low hills of the Soutlu@iovatershed are primarily soft
loamy soils of the Templeton-Salander group, amdiganarine terraces of the Bullards-
Bandon-Blacklock group. Slopes range from 0-70Be Templeton loams occur
throughout the watershed and include a well-dramedure of clay, silt, and sand that
formed during the colluvial process from sedimentaaterials that creeped down
hillsides or washes and were deposited at the dfasteep banks and toe slopes. The
surface layer of these dark rich soils is typic&0¢60 cm thick, and the subsoil is usually
a reddish brown or yellow clay loam. In contrasg marine terrace sediments occur
predominantly in the south-western region of théenshed and consist of well-drained
or poorly-drained loams and sandy soils that fora&déat alluvial plains in the marine
environment. The gray-brown surface layer is tylhyc25-30 cm thick with an 8-15 cm
layer of organic matter, and the subsoils are & deown gravel and sandy loam. Water
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capacity for the Templeton loam is 20.3 to 44.5ad only 10.2 to 14.0 cm for the
Bullards marine terraceRumrill The Templeton silt loam covers approximately 70% of
the forested areas within the reserve and is cereddly more conducive to tree growth,
especially Sitka spruce. This soil type coverstrobshe eastern portion of the reserve
and large blocks of land within the west. The Bultasandy loam is more prevalent
closer to the estuary and has a reduced abilitggauce growth, and almost none for
Doug fir. Both solil types range from moderatedwese erosion hazard, depending
largely on slope. Soil map and characteristids eppendix 6.

wind
Wind gap formation is an important factor withiretdlevelopment of coastal
Spruce/hemlock forests. These gaps are createexguashded upon primarily by the
periodic winter storm events which bring strong dgrirom the south and south west.
The diverse topography of the Reserve’s uplandsazezate a mosaic of exposure during
high wind events. Within the summer months the idamt winds reverse to blow out of
the northwest, getting stronger during later pafthe day with consistent breezes. This
consistent summer wind can help increase a stavidi&-firmness without causing gap
expansion. In the likely occurrence of large wilanage event the reserve will not
attempt to harvest blowdown for commercial gaioutgih some manipulation of
individual stems may be done for habitat enhancémen

Fire
Natural fire regime for the Spruce forest typeng of very long intervals often followed
by stand replacing events. There have been repbldsge wildfires within the Western
hemlock forests to the east being stopped oncegheguntered to wetter spruce forests.
Current forest conditions are far from historic ditions causing the potential fire
patterns to be equally out of sequence. Currems@lareas of brush and young stands
with high amounts of standing and downed small ét@mdead wood increase the
chances of a wildfire event. lllegal ATV use wiitthe northern and eastern portions of
the reserve add to the increased fire danger.stireunding industrial forest lands are
also far removed from the historic fire regime, adgacent landowners have expressed
concern over the fuel loads within South SloughdRes and the danger of a fire starting
within the boundaries and possibly spreading tghm@oring lands causing economic
loss. There also exists the chance that with ithie llevel of activity on the neighboring
lands that a human caused fire could originatedpacant ground and spread to the
Reserve’s forests. Fire is a natural factor winiak help shape the coastal forest
ecosystem for thousands of years and as such metibe completely excluded from
within the Reserve’s boundaries. There may exipoaunities for very small scale
prescribed fire within very specific ecological zsn Wildfire mitigation efforts will
focus on preventing any fires from crossing themnes's boundaries in either direction,
while acknowledging the natural place the distudeamolds. Potential effects from
changing climatic norms could increase the possitof a wildfire event based on some
models. The reserve will not attempt to extinguasly wildfire which does not threaten
structures or pose a large risk of leaving the Res®borders.
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Management

Management Approach

Active management of the Reserve’s upland andiapdrabitats is designed to
accelerate the progression of forested and upparian areas toward the desired future
conditions described in Chapter 1, while providapportunities for research, education
and revenue generation. This management plandesdeveloped to replace the
previous passive strategy which has directed tte3 years of forest management. We
believe that active management will achieve thdggiolentified for the forested areas of
the Reserve, and as management projects are imputiedn@nd monitored this hypothesis
will be tested using an adaptive management approac

Justification for stand manipulations to achieve Dsired Future Conditions.
The forests of SSNERR are contained withinRieea sitchensigone as described by
Franklin andDyrness1975. This forest type exists in a narrow band tdw km along
the Oregon and Washington coasts and is consi@decedstal variant of tHEsuga
heterophyllazone, where summer fog allows for the dominanc®itbf Spruce. Local
variety is provided by the presence of Port Orfmedar which occupies only a small
portion of the southern part of tReceazone. Common features of this zone include tall
dense trees with a well developed understory amdstary. Red alder dominates
recently disturbed stands. Free from disturbahiseaxpected that this forest community
would eventually be replaced by Hemlock becaustsatbility to reproduce and persist
under the canopy of the dominant conifers. Thetfeat late seral conditions contain a
high percentage of not only Sitka spruce but aleadir, both of which are not shade
tolerant, shows that periodic disturbances do exist

Fire is not the driving disturbance type for thésests. The fire return interval
has been calculated at between 200-1000 yeartdnita These are large stand-replacing
events caused by the long return interval alloviorga build up of fuels and the species
mix not being well suited to survive even a lighter-burn. AgeeSmall scale wind-
created gaps are the driving factor within the SprzoneTaylor, Agee, Harcomhe
These small-scale gaps are required to maintainc®ithin the dominant canopy layer
by providing not only canopy openings but also astant supply of nurse logs upon
which spruce seedlings preferentially become eistadad.Harmon, Keeton, Taylor
Yount1997 Larger gaps are needed to provide the correabilimate for Spruce
regeneration to outcompete Hemlock regeneraiage, MooreGray The high
frequency of multiple releases suggests that gppresion is an important process as
more edges are exposed to win@ap-phase replacement processes are a primary means
of maintaining species richness and diversity oiests, the distribution of gaps of
different sizes, shapes, and ages determines gogespcomposition of the community,
and is an essential element in maintaining commgundadiversity.Van Dyke The
proposed forest habitat management activities esgyded to mimic the natural
disturbance regime for this forest type. Naturalegical processes occur at both the
localized and watershed scale. Restoration pjeased on these natural processes and
historic conditions need to examine conditions @siilts from ridge top to estuary in
order to be effective. Natural mortality occursseplically as well as periodically. The
effects of these events are not always well digtedd. Restoration treatments will mimic
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this variability across the landscape with poclodtseavier treatments inter-dispersed
with untouched areas based on stand level factofs &s slope and aspect as well as

random and selected factors.

Port orford cedar and Shore pine are anomalidgmitihe local spruce forest
community. Both species require exposed minelibbsd open conditions for
establishment and growth. This could potentiabinpto a slight increase of importance
that fire played within these forests as opposesptace forests which did not contain
these species. Shore pine is a pioneer specieh dhas out quickly during seral
progression. Port Orford cedar is a long livedcgggewhich will persist throughout seral
progression if allowed. Locally, Port orford diffefrom the ecological niche it fills in
the rest of it's range. In areas south of therkesi is often a riparian species where it is
often the dominant stream side conifer. Here anibrthern edge of its range, Port
Orford cedar is much more of an upland speciesnaftcupying ridge tops and south

facing slopes, both areas more likely burned.

It is expected that upslope forest managementhaite both direct and indirect
effects on the lower riparian and wetland habit@®estoration treatments for the forest
will be designed to benefit both ecosystems thrahghacceleration to late seral
conditions which will provide both the biotic anbliatic essentials for historically

healthy watersheds.

Adaptive Management

Ecosystems and society are always changing andaégtilg management actions with
an adaptive approach we are provided an opportututiearn from our actions, adjust
for our desired future conditions, improve currand future management strategies and
accommodate changekElliot State Forest Management Plan

Assess
> probiem
rd
rd
Adjust
Evaluate
Monitor

AN

Implement

e

J

Fig 3.1 showing adaptive
management process

Forest management in the Reserve
will use an adaptive management
approach. For us, adaptive
management means learning
through doing and adapting what
we do in accordance with what we
learn (Figure 3.1). Learning
contributes to management by
providing information on which to
base management strategies, and
management reinforces learning by

implementing actions that are useful in investiggitiesource systems. We anticipate
that the application of adaptive management prlasip our forest restoration work will
produce both improved understanding of ecosystemamycs and improved forest

management.

The ultimate priority of this applo@scsmart resource management, but

the focus is on the monitoring and analysis ofimfation to produce understanding
which inherently contributes to management decssion
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Through extensive pre- and post-project implemematata gathering, we will
examine the effectiveness of our habitat restanagfforts. Proposed management
actions and restorative silvicultural treatmentd nave research and monitoring
components as part of the project design. Thikfagllitate the data gathering and
analysis necessary to direct project managemelmt guede future project design and
may suggest new questions to be considered ingfuesearch efforts.

Management Areas/ Project Areas
Management Areas

We have established
11 Management
Areas (MA) within
which watershed
restoration and
management projects
will be planned and
implemented. The
MA'’s are designated
by sub-watershed and
range from 8 ha
Valino Island to 312
ha Elliot Creek
(Figure 3.2).

Average MA size is
83 ha. These
individual MAs are
based on sub-
watershed units or
collections of smaller
units. This will allow
for increased
connectivity of
individual projects
while allowing for
potential paired
watershed
examination of
effects within each.
Dalton Creek MA has
been set aside as a ng
treatment control

unit. Research and
case studies can be
done at several levels
reserve wide, sub-
watershed scale, and
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stand scale. MAs will be ranked in order of ovigpalority, but individual projects will

be conducted within several MAs before any one N& heen completely treated. Many
of the restoration treatments, both riparian andngbforest, will require more then one
entry before the desired result is achieved. WiMA'’s, individual Project Areas(PA)

will be established based on individual stand geaals$ site attributes. Habitat restoration
and management projects will be developed andipzied during this management
phase based on stand conditions, desired outc@mésesources available.

Individual MAs are discussed in more detail beldaach MA needs to be re-surveyed at
the PA level in order to provide a more detailectyme of the Reserve’s upland habitats.

Management Area Descriptions

Salal Lane Management Area

57 hectares (141 acres)

9 ha Stand Initiation, 48 ha Competitive

Exclusion / Thinning, mixed conifer

This area is located in the northwest corner

of the reserve, bounded by Salal Lane to

the west, the dividing ridge of Hidden

creek to the south and the reserve’s

northern boundary. Soil types are

Bullard’s sandy loam and Templeton silt

loam. Numerous steep, small first and

second order streams flow east directly

into the estuary with steep side walls

facing north and south. Several private

residences share a common boundary

along Salal Lane. Much of the upper areas

to the west are still in stand initiation

phase of development, with thick Salal and

Evergreen Huckleberry. The drainages are
within the late stem exclusion stage with
some large remnant conifers at the
bottom of the draws.

Hidden/North Creek Management

Area

147 hectares, 363 acres,

79 ha stand initiation/brush, 68 ha

stem exclusion, mixed conifer

This area contains the entire Hidden and
North Creek sub-watersheds as well as
the Reserve’s Interpretative and Visitor
Center, several developed trail heads and
is an area of high human use. Itis
bounded on the west by Seven Devil’s
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Road and several private residences. One hatieoMA is within late stand initiation
stage with heavy Evergreen Huckleberry and Salghjpps and along roads. The areas
within the main stems of the creeks are in stentusian stage, closer to the estuary is in
late stem exclusion with numerous large remnanife@on the peninsula and in the
lower creeks. Hidden creek has a small stand efiradred Alder close to tide water.
There are several small unimproved roads whichsscitee southern portion of this MA
from Seven-Devil's Road. Soil types are predomilyaBullard’s sandy loam and

Templeton silt loam.

West Slope Management Area

84 hectares, 207 acres,

19 ha stand initiation/brush, 65 ha stem
exclusion, mixed conifer

This area contains the multiple small first and
second order streams which flow directly into
the estuary between the Hidden and Dalton
sub-watersheds. Soils are a combination of
Templton silt loam and Templton/Bullard’s
complex. The northern portion of this MA
share the same stand initiation conditions as
those in the Hidden creek headwaters and can
be accessed from the same network of old skid
roads off of Seven Devil’'s rd. The rest of the
MA is in varying stages of stem exclusion

seral stage, with scattered larger trees within
the draws, and dense stands of conifers in the
upper areas. An old skid road follows the
north ridge above Dalton creek providing some
access for management projects.

Dalton Creek Management Area, Control sub-watershedinit

93 hectares, 230 acres,

93 ha stem exclusion, mixed conifer

This area contains the entire Dalton Creek
sub-watershed which is bound by Seven
Devil's Road to the far west and Hinch Road
to the south. Access is good via these and the
old skid road along the northern ridge. Hinch
Road is surfaced and provides good public
access to this portion of the reserve and a
small canoe launch at Hinch Bridge.. The
entire watershed is in the late stem exclusion
stage, with larger conifers located deeper in
the main draw, and small scattered Red Alder
patches throughout. There is a power line
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easement along a portion of Hinch Road where maamtee has resulted in dense brush
and Port Orford Cedar seedlings. Small standargklRed Alder are located are located
along the estuary edge. Soils are a combinatidreofplton silt loam and
Templton/Bullard’s complexDalton Creek MA is a no treatment control. Active

forest management will not be conducted within sub-watershed. Additional survey
of both the riparian and upland forest habitat seede done.

Wasson creek Management Area
74 hectares, 183 acres,
6 ha stand initiation, 39 ha stem exclusion/mixed
conifer, 9 ha mature conifer,
20 ha mature hardwood
This area in the far south west corner of the xeser
is bound by the reserves boundary along the south
and west sides and Hinch Road to the north. This
area receives high human use and has been the site
of extensive past estuary restoration. The lower
reaches of Wasson and Anderson creeks flow east
through the MA meeting up with Winchester creek
from the south. Hinch Road provides year round
access to the northern slopes above Wasson creek
while the ridge between Wasson and Anderson
provides potential access via neighboring
timberland to the west. Soils are a combination of
Templton silt loam and Templton/Bullard’s
complex. The northern slope above Wasson Creek
is mostly in late stem exclusion seral stage, witlch large conifers just above the creek.
The western portion of the ridge between Wassonfartterson is mature conifer forest
at the top, with mature Red Alder along the flank&e rest of this ridge is in stem
exclusion with an area of stand initiation phasaglthe spine. There is a small patch of
stem exclusion seral phase to the south of Andesszek along the southern border.

Cox Creek Management Area
53 hectares, 130 acres,
13 ha stand initiation, 45 ha stem
exclusion/mixed conifer, 8 ha young
hardwood
This area is bound by the reserve’s border to the
south and east, and the ridge between Cox creek
and Long Island Point to the north. There are
multiple access routes on unimproved
abandoned skid roads from the south and from
the bridge at the end of Hinch Road. Dense
mixed conifer, stems exclusion seral stage
stands exist in the south while slightly older,
late stem exclusion areas are on the ridge
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between Long Island Point and Cox. Two brushydstaitiation phase stands with high
numbers of Port Orford Cedar seedlings are aloagtiuth and east border. There is an
8 ha patch of pure young Red Alder along the sbatik of Cox Creek with a small man
made pond. Soils are a combination of Templtdriam and Templton/Bullard’s
complex, with small pockets of Bandon loam.

Long Island Point Management Area

271 hectares, 670 acres,

95 ha stand initiation, 166 ha stem
exclusion/mixed conifer, 10 ha Mature

conifer

This area encompasses the peninsula known as
Long Island Point as well as the adjoining sub-
watersheds of John B and several smaller
drainages. The tip of Long Island Point is a 10
ha patch of Mature mixed conifer, which has a
very well developed understory due to
exposure along the narrow strip of land. Most
of the MA is in mid stem exclusion seral stage,
often dense stands of even aged trees. The
center of Long Island Point MA is a 75 ha
stand initiation seral stage stand due to recent
widespread mortality of Port Orford Cedar
which is being replaced by a thicket of Wax
myrtle. Multiple old skid roads access the
interior, some of which are being used as

unofficial foot trails. The soils are almost amplton silt loam.

Talbot Creek Management area

205 hectares, 506 acres,

14 ha stand initiation, 188 ha

stem exclusion/mixed conifer, 3

ha Mature conifer

This area contains the reserve’s
reach of the Talbot Creek sub-
watershed extending from the
ridges between John B and Elliot
Creeks. Much of the area is in the
stem exclusion seral stage with
small stands of mature conifer and
stand initiation along the southern
boundary. Multiple skid roads in
various states of use access the MA
from the east and south. Soils are a
combination of Templton silt loam
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in the east with Bullard’s sandy loam closer tod¢stuary.
Elliot Creek Management Area
312 hectares, 770 acres,
17 ha stand initiation, 295 ha stem
exclusion/mixed conifer
This is the largest management area
within the reserve. It follows the ridge
between Talbot and Elliot creek along
the south and the reserve’s boundary to
the north. Soils are a combination of
Templton silt loam in the east with
Bullard’s sandy loam closer to the
estuary. Multiple access points enter
the MA from the timberlands to the
north and east. The access routes from
the north have erosion damage along
the lower reaches. The roads from the east aterlgkgsigned and in better shape. Most
of the MA is in the stem exclusion seral stage withy two small brushy stand initiation
areas. The south facing slope above Elliot creekahstand of 40-50 year old plantation
Doug Fir, while the rest of the MA is in the lattages of stem exclusion and more
mixed conifer. The smaller tributary streams fribr@ north have thin ribbons of young
Red Alder following them and there are scattereckpts of older Red Alder in the upper
areas along Elliot creek. Unauthorized OHV udaigh in this MA.

Bronx Creek Management Area
128 hectares, 316 acres
25 acres stand initiation, 103 acres stem
exclusion.
This area contains the entire sub-watershed of
Bronx creek in the north eastern area of the
reserve along with several other small
drainages which flow directly into the
estuary. The upper portions of this area have
an extensive network of old skid and haul
roads which originate off of the adjoining
timberlands and the upper reaches of Day
creek near the Oxford ranch. Some of these
are still in use by unauthorized OHVs and
Pick-up trucks. The western portion of the
MA is in stand initiation seral stage while the
majority of the MA is in stem exclusion seral
stage, with several large remnant conifers
within the lower areas of Day Creek. Soil typgliedominantly Templton silt loam.
Much of this area has experienced heavy mortafiast Orford Cedar.
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Scattered Tracts Management Areas
48 hectares,
118 acres
30 ha stand
initiation, 18 ha
stem exclusion.
These are small
blocks of land
located out side
of the reserve’s
sub-water
collection. 28
ha are located
within the lower
Day creek sub-
watershed, just
north of the
Bronx creek
MA. Good
access is
available off of Oxford rd and neighboring timbertis to the east. The eastern half of
this MA is in mid stems exclusion seral stage whit Templeton silt loam soils, while
the eastern half in stand initiation and has Bdlksandy loam. This area receives
moderate human use and borders residential afdesother two scattered tracks are
located along the west side of Seven Devil's Roatlare out side of the South Slough
watershed. A 12 ha parcel is located oppositénteepretive center road on a steep west
facing slope. This stand is primarily in standiation stage with dense brush along the
road side. A small group of large remnant conifeldscated at the bottom of the draw.
The soil is predominantly Templeton silt loam. Argian of this ground was replanted
with Douglas Fir. The third tract is located 30@mther south on Seven Devils Road
and is eight ha of mixed conifer in stem excluseral stage, with brush along the road
side. This stand has the same aspect, slope dadswohe other. Human use is not an
issue with these stands off of Seven Devil's Road.

Valino Island Management Area

Eight hectares, 20 acres.

This island is located at the northern edge ofdserve, approximately 500m from the
tip of Long Island Point. This area is a mix ofdst types and seral stages. Though it is
classified as mature, the outer edges of the iskaadloser to stand initiation. This
entire MA is a no work reserve at this time. Hunoge is light and by boat access only.
Soils are Bandon sandy loam. One permanent stotigipould be installed within the
interior of the island.
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Project Areas (PA):

Within each MA there will be several Project AréR#\) which will be the
foundation for restoration actions. These PA dlcontiguous stands with similar traits
such as slope, aspect, species composition, saralgpment and access. Additional
survey work will need to be completed at this P¥eldo provide the data which will be
used to develop silvicultural prescriptions as va@slbaseline for monitoring. Each PA
will have the overall stewardship goal of accelegthe progression to late seral
structure and processes. However the exact leabsgmecies composition may differ
depending on current stand composition and geogralpbositioning. An example of
this would be favoring Western hemlock within athdacing PA, while favoring Port
Orford Cedar and healthy Doug fir within a soutbifig PA. This will mimic natural
variability at the sub-watershed level. WithinretgPA) variability will be dependant on
project protocol which will be developed using preject surveys as well as potential
research requirements.

Dividing all of the Reserve’s Management Areas imidividual project areas will
require additional survey work, especially withive teastern areas where there is no
current LIDAR coverage. If funding permits, thisosild be completed in one field
season. Currently this has been completed onlthiolWasson MA. Riparian habitat
survey work will also need to be completed for esizhh When possible, multiple PAs
should be addressed within the same MA within #raestime frame. A break down of
Wasson Creek MA into individual PAs has been cotepl@s is provided below.

Wasson Creek MA Project Area Outline

74 hectares, 183 acres,
This area in the far south west corner
of the reserve is bound by the
reserves boundary along the south
and west sides and Hinch Road to the
north. This area receives high human
use and has been the site of extensive
past estuary/wetland restoration. The
lower reaches of Wasson and
Anderson creeks flow east through
the MA meeting up with Winchester
creek from the south. Hinch Road
provides year round access to the
northern slopes above Wasson creek
while the ridge between Wasson and
Anderson provides potential access
via neighboring timberland to the
west. Wasson Creek MA was
selected to be the initial MA for
restoration projects based on access,
forest stand conditions and past
wetland restoration work. This MA
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was broken down into individual project areas basedpland habitat characteristics and
slight differences in DFC. Soils are all Tempietond Templeton/Bullards loam.

Goal 1; Restoration-To accelerate the development of the Desired Future

Conditions(DFC) within South Slough NERR’s uplamilaiparian habitats
Objective 1. Use established and test innovative silvicultteahniques which mimic historic disturbance
patterns to guide forested habitats to late sémattsires and processes.
Tasks
Use reference site and historic data to charaetéaite seral structure for South Slough NERR
upland and riparian habitats
Design forest stand manipulation treatments foh lupiand and riparian habitats based on wind
dominated disturbance regimes and competition bamethlity
Implement forest stand manipulations to maximizepbyduct utilization potential
Objectlve 2:Improve upland and riparian habitat complexity dihgersity to enhance the long term
survival of native species.
Tasks
Use reference site, historic data and scientifigzditure to characterize upland and riparian habita
complexity and diversity for South Slough NERR
Design habitat restoration projects to focus inipalar on Marbled Murrelet, Coho salmon,
Pacific lamprey and coastal Cutthroat trout.
Combine habitat enhancement and reforestation gisofe ensure the long term viability of Port
Orford Cedar

PAL: 18 acres of mixed conifer within stem exclusioseral stage Northerly aspect
above lower Anderson creek. Access to this stdinof @eal/Coos Co. property, good
roads in. Thin in here with potential biomass rgalpcable yard from top of ridge.
Mixed conifer, Western Hemlock, Red Cedar, Poro@fcedar, Sitka spruce, Doug fir,
light Alder. Strip thin and thin from below aradidominants. Use spar trees for
wildlife. Leave_+20% uncut, can alternate width of cut and leaveaors. Lacking in
downed woody debris, need to create more. Caniexatkecay rates for small wood
collections vs large logs. Underplant WH/RC, useuSg in gaps. Leave some dense
patches of hemlock. Good future murrelet habitaéptial. Plan on second entry in 30
years. DFC; Dominant of spruce and hemlock with some Rededar, understory of
hemlock and cedar.

PA2: 11acres of mixed conifer within late stand initiationseral stage, very brushy.
Brushy stand at top of ridge between Wasson anceésoet. Cut twice in past, once
clear cut 80 years ago, then cherry picked 30 yagodor Doug fir, Heav¥.lateralisin
here, many 12-14" dbh stems died off 20 years aeg@ated gaps for brush to dominate.
High winds through here. Leave stems as thickogsiple. Opportunity for light harvest
while clearing old road. 3-5mbf, Cut brush alongdway. Access off of private timber
grounds to west through PA11. Good road to edd@ondary with landing area.
Ridge road needs work to be accessible. Upgradenantain for future entry. Can use
this area for access and potential fuels brealplaReoff road way with spruce, Port
Orford cedar and aldeDFC; spruce, Port Orford cedar dominant, with Red
cedar/hemlock understory.

PA3: 13 acres of primarily mixed conifer with light alder componentwithin stem

exclusion seral stagdetween Hinch road and Wasson creek, steep sbu#sgrect.
HeavyP.lateralisin here, many 12-14” dbh stems died off 20 yegrs areated gaps for
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brush to dominate, especially along Hinch roadoand leave thinning recommended
favoring spruce and healthy cedar, remove all Dfawghowing signs of swiss needle-
cast regardless of size, girdle fir larger then dBh for snag creation and future downed
wood. Leave 20% uncut, can alternate width of cut and leavedors. Access off of
Hinch rd and skid road below shop area in PA 1€usB reduction/fuels break along
Hinch road. Replant with spruce and PO cedfC; spruce, Port Orford cedar
dominant, with Red cedar/hemlock understory and alér within gaps.

PA4: 28 acres of mixed conifer alder within stem estusion seral stage between
Hinch road and Wasson creek Steep southerly aspect with perennial tributary
Wasson creek. Mostly 12-18" dbh alder along uggbape with larger conifer stems on
the lower slope along Wasson creek and within tatyudraw. Thin around larger
conifers, even within tributary draw, possible bass removal outside of draw. Thin
alder to release existing Sitka spruce or Red cedaave more hemlock within draw.
Possibility to enhance murrelet habitat within atdry draw. Remove all Doug fir
showing signs of swiss needle-cast regardleszef girdle fir larger then 12” dbh for
snag creation and future downed wood. Brush reoluiftiels break along Hinch road.
Leave +20% uncut. Replant with PO cedar, spruce in gapsess off of Hinch rd.
DFC; spruce, Port Orford cedar dominant, with Red @dar/hemlock understory and
alder within gaps.

PA5: 53 acres mixed conifer with light alder compoant within stem exclusion seral
stagebetween Hinch road and Wasson creek. Steep sbuéspect

Thin in here with biomass removal, cable yard frtom of ridge. Use spar trees for
wildlife, Drop lower 1/3 into Anderson creek, diedl/3, drop and leave 1/3. Mixed
conifer, Western Hemlock, Red Cedar, Port OrfomdiaceSitka spruce, Doug fir, light
Alder. Strip thin and thin from below around dowunts. Larger conifers on lower slope
closer to Wasson creek, some up to 5’ dbh, 150Height. Remove all Doug fir
showing signs of swiss needle-cast regardlessef girdle fir larger then 12” dbh for
snag creation and future downed wood. HeRwgteralisin here, many 12-14" dbh
stems died off 20 years ago, created gaps for houdbminate, especially along Hinch
road. Brush reduction/fuels break along Hinch rd@eplant with PO cedar, spruce and
alder in gaps. Plan on possible second entry ipe2@s. Access stand from hinch rd and
old skid road along Wasson credRFC; spruce, Port Orford cedar dominant, with

Red cedar/hemlock understory and alder within gaps

PAG: 48 acres of mixed conifer within stem exclusioseral stage.Northerly/easterly
aspect above lower Wasson creek and Winchestek.c&eep slopes >40%. Heavy
P.lateralisin here, many 12-14” dbh stems died off 20 yegrs areated gaps for brush
to dominate, especially along ridge top rodavo past harvest in here, clear cut 80 years
ago with selective cut of Doug fir 20-30 years aggulting in extensive damage to
remaining stems. Primarily spruce hemlock on nsitpes with more Doug fir
component on the eastern slopes. Light swiss nesstlevithin stand. Selective and strip
and gap thinning with access from the ridge ro@klin around dominants and remove all
fir showing signs of swiss needlecast. Replanhweémlock and Red cedar. Need to
increase woody debris, both standing and on thengto Use girdling for some snag
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creation. Leave 20% uncuDFC; dense conifer along north slope, With
spruce/hemlock dominants, with Red cedar/hemlock termediate layer.

PA7: 30 acres Mature alder South slope above Anderson creek, road acceasstip,
in PA 11. Gentle slope of mature alder with goodng spruce interdispersed.
Opportunity for some thinning of conifers in SWger. Need to add large downed
wood(conifers). Could use from adjacent stadC; mature alder growing into
spruce and Port Orford cedar with alder within gulch areas, minimal Doug fir on
south slope.

PA8: 26 acres of Mature alder. North slope above W&son creek Almost pure 70-80
year old alder stand with some very large spruazlge of Wasson creek. 20-30 year old
spruce growing up under alder. Underplant hembruk add Big-leaf maple along edge
of Wasson creek. Thin mature RA to open for sprudeed more LWD in here could

get from spruce near top of ridge. Access fromeithip road. Possible use as a no entry
control for within MA research.DFC mix of Alder, SP and WH with alder persisting

in gaps.

PA 9; 34 acres of mixed conifer within stem exclusn seral stage.Southerly aspect
above lower Anderson Creek. Cut twice in pasteatiear cut 80 years ago, then cherry
picked 30 years ago for Doug fir. Mixed conifecludes high amounts of Doug fir with
light infestation of swiss needle-castoung alder within draws. Marbled murrelet
habitat enhancement within dog-leg draw in theexagtortion of PA. Possible location
to experiment withmistletoe inoculation of hemlock. Access off r@dop of ridge.

Thin in here with biomass removal, cable yard fitom of ridge. Use spar trees for
wildlife and for riparian restoration within Andens creek. Opportunities exist for large
wood addition to wetland areas. Plant with hemlsgkuce and Big-leaf maple at lower
edge of slopeDFC; spruce, hemlock, with more hemlock within draw alder along
edge of Anderson creek and light Port Orford cedapn upper slope

PA10:9 acres Spruce ranch/ maintenance yardNo restoration work needed. This
area will be used for equipment storage and patiyty-product storage and handling.

PA11:31 acres, Mature Sitka sprucglLocated in the far south-west corner on the ridge
between Wasson and Anderson creeks. Clear cuté88 ggo, no harvest since. Almost
pure stand of large Sitka spruce, 2-3’ dbh witlsetbcanopy and open understory. Some
Doug fir and hemlock intermediates. Stand coulel s@me thinning to create gaps in the
canopy. Heavy winds in here but the dominants 13&%+ live crown which is lifting.

Cut material could be removed as logs or usedafgel woody debris. Use very selective
thinning based on windfirmness. Replant thinneswith Red cedar and hemlock.
Flat at top with multiple old skid trails will ae for ground based operation. Main ridge
road needs rehabilitation work before accessilizeate large woody debris, standing
and downed, through girdling and drop and leava fefiw dominant spruce. Good
opportunity for cavity creation and topping of sder wildlife benefits. DFC spruce

with intermediate layer of hemlock and red cedar.
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Project design

Each restoration project will be created as noy ardtand alone management action, but
also as a single ecological feature in the entitesatershed restoration. Project area
and size will be based on the factors provideidlinte 3.1.0nce the project area has been
defined , pre-project survey will take place to\pde the metrics used for protocol
development and future monitoring. Upland foresteration project protocol will be
based on a combination of forest stand metricsnamdforest factors. The two common
stand metric parameters to be used are Stand Péndéx (SDI, which was not
calculated using the initial survey data) and L&rewn Ratio(LCR, which was
calculated, though at too coarse of a level toffex#ve). There is no definitive cut off
point for Relative Density, e.g. not every stanthva SDI greater then 60 will receive
immediate treatment or no entry into stand will $&is then 40. RD will be used to
provide quantifiable figures for pre and post pebjexamination. LCR will be used for
protocol development as well as on the ground lawailn regard to leave tree selection.
Annual growth patterns will be examined for eacecsps within a stand to determine
which is experiencing competition. Other forest mestwhich will be used include Basal
Area(BA), stem per hectare, and canopy closuren-fdcest factors will be access, slope,
available funding, windthrow exposure and especialiether multiple entries planned
for the stand. If there are future stand maniputet planned then the project protocol
should be designed to remove less material thérere is only one entry. Multiple
entries will be used in areas with better or peremhaccess, and they have the possibility
to provide longer term economic return. They stidad staggered at least 20 years apart
to allow the stand to recover. If a single engrplianned for a forest stand then the
project would be designed to be heavier, with reingi stems more closely matching
mature forest numbers. These stands will genenalye poorer access and/or be further

along in the successional pathway.
Table 3.1

% &
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Project prioritization .

Once a list of potential projects for a MA has beempleted then each project should be
filtered through a project prioritization systéfigure 3.2 This will provide a prioritized
list of restoration projects which will take intoa@unt on the ground conditions while
ensuring that each project proposed fills a minina@nof criteria. Questions 1 and 2
filter out potential projects which will not medtet over all management goal of
accelerating the progression towards late seralitons. No on questions 3-6 will
require additional planning prior to implementatidQuestions 7-9 will not halt a
potential project but they will reduce the priordif. A project which is able to answer
yes to the entire list of questions should be a®reid a high priority project and should

be implemented whenever possible.

Will projects at this site meet the
Management goals of Restoration,

Research and Education

yes
/

Figure 3.2

Do forest stand conditions
warrant treatment at this time

Will projects at this site provide
direct or indirect riparian benefits

No

yes l

No

>

Will projects at this site

—— | provide immediate or long

term wildlife benefits

/yes

| Is access adequate

yes/

yes

Is there an
opportunity for
effective by-product
utilization/removal

/

Will the public
perception be
acceptable

Nol

proceed, provide
opportunity for public
comment and outreach

No

proceed but lower
——{ priority, wait for future
projects to contribute

yes Does the site tie in with other restoration activities
s

yes l

funding

High priority project

Implement Project

Pre-project Survey Intensity
Pre-project survey intensity will vary dependingtba level of variability within the
project area (PA). More variability within the Ruill require more intense survey to
develop an effective restoration project. Thigue for both upland and riparian zone

projects.

| Is there funding in place
No/
yes

Wait to develop

’ Revisit site in 5 years ‘

No Revise project design to
produce habitat benefits

design project for
restricted access,
No biomass removal

Does a project at this site promote specific
research needs/opportunities. Is it conducive
to educational opportunity

lNo

Proceed, use data for case study
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Monitoring protocol development
Pre-project surveys, including basal area and siendity, need to be incorporated into
the planning process for any upland forest restmvair enhancement project. These
surveys will provide the baseline data for comparisf the response of the various
treatments. It will also provide the required rnostifor designing a site-specific project.
Current survey data is not at a fine enough scapedvide these metrics. Data will be
collected in a way that allows for entry into Laodge Management Systems (LMS) for
stand level inventory, modeling, and stand visaion.

Both forest and riparian project areas may bedéwiinto smaller stands/reaches
with differing stand level protocol. An exampletbfs would be a 20 ha commercial thin
within a dense stem exclusion stag@nd where a combination of selective and patch
cuts are used depending on forest structure arebaat the 1ha level. Whenever
feasible, restoration projects will be designethtdude research elements; from cost
effectiveness to biotic and abiotic responses jetaize will be a result of several
factors; funding and resources available, topogcabhestraints, proximity and relation
to other project areas, and previous results. 1Gbsites will be set aside within project
areas for research and monitoring purposes, afuhttion as potential refugia for local
species. These control sites need to be creatmsttathe small patch and stand scale
across the landscape. Dalton Creek MA has beeasgbt as a control sub-watershed.

Upland Forest Survey
A minimum of 3 plots per hectare (8 per acre) Wwédlrequired to produce data at a fine
enough scale to be effective for restoration treatndesign. Surveys will be conducted
on fixed radius 1/50 ha (26.2 ft, 8.0m radius) pland data collection will be compatible
with LMS Inventory Wizard(appendix 5) LMS will be used for future stand modeling
and project design. Data required for LMS willthe basis for forest survey protocol,
with additional data such as snags and woody detar®py closure, understory
composition and non vascular species being cotldeésed on desired outcomes and
possibility of additional research opportunities.

Riparian Survey; Riparian Habitat Inventory Proto col (RHIP)

For monitoring riparian habitats in the Reserve wiledraw from the SSNERR
Riparian Habitat InventoryRumrill 1992)which was designed to establish monitoring
protocols for inventorying riparian and freshwatatland habitats in the Reserve.

RHIP Goal: Conduct an inventory of freshwater wetlands and riparian habitats to establish
baselines prior to and protocol for restoration acivities.

- Objective 1: Identify critical habitat variablesdaestablish a set of priorities for

measurement and documentation

Objective 2; Establish a set of priority waterskeat-basins (management area) that will
become target areas for inventory and restorati@mning activities

Objective 3: Develop appropriate protocol and radtiogy to complete the inventory of
freshwater wetlands and riparian habitats withiistaxg temporal, financial, and personnel
limitations

Pre-and post-treatment riparian zone monitoringjimdlude the use of LIDAR data and
aerial photo interpretation in addition to studgtplon the ground. Study plot location
will be based on where distinct changes in theadtar of the main stream channel and
associated riparian zone occur, location of sigaitt tributaries, and location of stream
confluences. Information collected at each studywill consist of; Geomorphology

and stream data, Vegetation characteristics, atdlifwicomposition, abundance and use
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within a circular quadrat centered within the aetstream channel. The quadrat size will
be 1/50 ha (1/20acre), or 8.0 m (26.2 ft) radiuFhesize of these plots will allow direct
comparison with upland vegetation dakaransect line perpendicular to the stream
channel will extend out past the edge of the ploteto a distance of 1/3 the width of
the riparian zone. At a series of alternating hiuese plots we will collect percent cover
data on herbaceous vegetation and stem countsofedyshrubs within each plot.

Upland/Wetland Ecological continuity

Recommended management actions are describeddsy tmmmunity condition and
riparian reaches separately. It is acknowledgedimended that upland actions will
affect the riparian and wetland areas of the Resehus project planning must take the
sub-watershed scale into consideration. The pbiluence for each®iorder stream
in the collection of sub-watersheds covers mucthetotal upland areas within the entire
South Slough watershed, both within and outsiddh®iReserve’s boundaries.
Management projects which focus treatment and relsemly within the project area
will not take into account the ecological procegbes connect the wetlands, riparian,
and upland forest areas. Natural ecological pseEsccur at both the localized and
watershed scale. Restoration projects which a@ntrte mimic these natural processes
and historic conditions need to examine conditiemd results from ridge top to estuary.

Watershed

Physical processes

o Biological processes  within watershed
Hydrologic regime Geology and topography

Includes peak flows includes groundwater chemestry Forest Stream channel
. . Valley slope, riparian Autotrophic production
River conditions
Wood for cover algae, diatoms, filamentous
*Width »
Detritius mosses
«Depth o .
Terrestrial insect input roots, plants

*Meanders

«Braids
«riffles/pools

«Streambed characteristics; dispersal and sorting of
materials

«Hydrologic complexity

Fish Habitat
Velocity, Depth, Temperature

Riffle/pool ratio Oxygen

Gravel/substrate Overhead cover
Banks and shrubs\

In-stream structure Food
Boulders/rubble drift/ benthos
Large wood
Turbulence

Modified from Fishes and Forestry
Northcote ed. 2004 pg 46
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Management actions

Brush Reduction and Fuel Break Treatments

As previously mentioned, the natural fire regimetfee Sitka Spruce/Western Hemlock
forest type was high intensity and low frequencychtusually resulted in large scale
stand replacing fires at return intervals of 20@#ang.Agge 1993. Stand replacing fires
are rare under natural conditions in the spruceidat®d coastal forests even with a large
build up of fuels. Reserve forests are no londfected by a natural fire regime due to
contemporary management activities. As a resoihesReserve forest stands have
developed very high fuel loads, including extensadeer fuels that would help intensify
any potential fire. Allowing the reserves forasburn uncontrolled in a stand replacing
event is not an option for obvious reasons. Algtothere have been no forest fires in
the Reserve since its establishment, and the pildipalh forest fire remains low due to
the limited uses of the Reserve, there is now aigigp volume of dead and downed
wood in the forested uplands, highlighting the negdome fuel reduction management.
To help reduce the possibility of a catastrophie,fa strategic brush reduction and fuels
break development plan should be implemented. i#fs@ther management projects,
additional site specific survey work must be doriergo implementation. The pre-
commercial and commercial thinning projects witthia competitive exclusion and
mature forest development stages described latenelp reducehe chances of
catastrophic wildfire. Brush reduction and fuetdk treatments will address the brush
dominated younger stands. Reducing the brush coemt of targeted Reserve stands
will allow the few conifers present in those statmlsnore successfully compete with
surrounding vegetation, thus exposing stands tderoend Red Alder regeneration that
otherwise would have been dominated by brush foades. Brush reduction projects
will take place primarily within the stand initiah stage areas of the reserve (325 ha) and
will be designed to maximize the creation of effexfuel breaks (eg. along ridge tops,
roadways, waterways and in some cases reserve aes)d Exact prescriptions will be
designed based on individual project area condit(eg. vegetation, slope, aspect,
access, level of human use) but in general woudide the removal of the brush layer
while favoring conifers, especially Sitka Sprud&rush removal should be done by hand
crews to reduce impacts to the remaining vegetatiarels reduction projects should be
designed to take topography into account as iteel fire behavior; fuels reduction
prescriptions in steeper areas should be widerttihase in areas with gentler slopes.
Because the intent of these projects is to redueddads, cut and leave operations
should not be used if access is adequate for rdmoehipping on site. Creating a large
amount of dead fuel would increase fuel loads withe project area until the slash
decomposes. If the resulting slash created frénela reduction project cannot be
efficiently removed or masticated, then cut andédeia the preferred alternative at this
time.

Many of the abandoned skid roads within the resare located along ridge tops
and most of these would require minimal effort ¢t\ate for access during management
projects. Cutting brush encroaching on the roauften all that is needed to permit dry-
season vehicle use. These road ways, when cleaoedt provide vegetation clear fuel
breaks.
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A general fuels break/brush reduction project gnipion where a skid road is
available would be to cut 90% of all brush spe&esl5-30m off each road side; width
would depend on road grade, slope and aspect.10%eretained should represent the
assortment of species on site and be composeae ddiridper, healthier individuals. These
could be left as individuals or in small thicketdesmast 5m from each other or conifers.
Depending on size and density conifers would benéd to promote the growth of Sitka
Spruce, Red Alder and on south and south westspgais, Doug Fir. Red Cedar should
also receive preference, though it is seldom eneoed in this stand type. Red Alder,
also lacking in many of these areas despite bairgggressive pioneer species, should be
considered for interplanting within these standstoease site diversity and improve site
productivity on areas of thin/poor soi{$aas-Hebner 2005, Zavitkovski 1972, Courtin)

Most of the brush reduction and fuels break treatis should be completed by
hand crews, though smaller machinery with a brugtec or masticator head could be
used on the gentler slopes. Slash generated fam ¢trews should be moved to the
access road over a distance of 5-15m dependingrmfitons. Here it can be gathered
and either removed for processing (potentiallyiasass), or chipped on site to
decompose. All brush beyond 5-15m can be cut amplped. If biomass utilization
becomes more practicable, methods for more effesiiash removal should be explored,;
small cable-yarding, using a small forwarder antlibrgrinder are some potential
options. Access along these newly reclaimed sadls would be restricted to project-
specific use. Similar brush reduction and fuetsalrprescriptions can be developed for
areas with established surfaced road access. Thedee performed year round and,
along Seven-Devils Road, would incorporate theriese boundary into the fuels break
layout. Additional benefits of brush reduction dndls break projects would be the
facilitation of movement by larger wildlife throughe now impenetrable brush barrier,
and the increase in the forest herbaceous layer Chos Forest Protection Association
and the Coos County Department of Forestry profirdecontrol services for the Reserve
and the surrounding area and they will be notiiedo any fuels breaks established
within the Reserve. Brush reduction projects sthoalt treat more then 30-50% of any
single area within the stand initiation seral stafjdevelopment. Heavy brush is a
natural feature of younger stands within the spfacest. The dense brush could have
actually helped to create the Old-growth structwreeducing the amount of conifer
establishment after a stand replacing fire whilevahg free to grow conditions to those
able to become established grow above the brugh.|&rush reduction projects should
be used where they will help to create an effedinets break.

Stand Enhancement Projects

Strategic thinning
Stand enhancement projects will primarily take placforest stands currently
experiencing the stand thinning phase of developm€&hese stands cover approximately
70% of South Slough NERR upland forests and proaidele opportunity to test a
variety of density management treatments and tgclesi Projects in these areas might
also provide some commercial return We will attetodind and develop as many
traditional and non-traditional uses of removed @ae possible.

The foundation of all stand enhancement manageptejgcts is the restoration
of those conditions which lead to the desired $at@l stage of forest development. Since
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individual trees in stand thinning stage areagamnning to experience competition,
now is a good time to attempt some manipulatioh&ding and partial cutting by-passes
the competitive mortality stage and can be a goottb accelerate the growth of larger
trees and to encourage the development of muldréay/forest canopies (herbaceuous,
shrub and sapling layers). Thinning can shortertithe it would take to create a
spatially complex, heterogeneous forest with irdlinal tree mortality Franklin et. Deal

02 & 07 Andrews 05 Muir 02

Varying degrees of wind throw within these stasksuld be expected post-
treatment, as many of these stands are not cyrneirttifirm and opening them up will
reduce the already low levels of stability. Thowghall scale wind damage is the
dominant disturbance within this forest type, petgeshould be designed to minimize
wind damage as much as possible while acceptirigthall scale wind damage is the
dominant disturbance within this forest typeanklin GTR, harcomb 04 & 86. Gap level
wind damage is one of the dominant processes inrdaion of late seral conditions,
creating opportunity for establishment of shadelarant, long lived species, while
providing the structural heterogeneity requireddonulti-layered canopy. Without
manipulation, these stands have the potential tddymlock dominated and increase the
time required to bring spruce into natural domir@anount 1997

More intensive survey work is required at the pcoparea level to design effective
stand manipulations. Current survey results devshat many portions of the reserves
forest are in need of some sort of vegetation mamagt now or in the near future.
However, attempting to create protocol detailedugicfor individual project areas with
these results would be unproductive. Project speaific metrics are needed not only for
good management project design, but also to pralade specific enough to allow for
detailed analysis of the response to variableser@édistinct sub-types are contained
within areas in this competitive stage of forestelepment. These sub-types do not
appear at the coarse level of examination donéhfsrmanagement plan, but they do
appear at the individual project area level ang thiarrant different approaches to stand
manipulation. Example treatment types for eachestab-type are provided below, but
it is important to conduct the project area pre+ssyrwork to develop an effective
restoration treatment. The metrics used for deretpthe project parameters can also be
a subject of research, and several (such as b&salstand density index, and relative
density) can be examined to determine the mosttefeemethod of achieving the desired
level of data examination.

Since the removal of greater than 30% of the statetas will be needed to
achieve significant changes in the forest struaBariey 98, planning for multiple entries
can increase desired resultadrews 05) if sufficient recovery time is allowed between
entries. When designing any thinning project important to leave untouched areas
within the project area to be used as control sisesell as refugia for organisms that
thrive in dense forest eco-typétayes 03 As with leave patches within the fuels
reduction project areas these should be stratégioahted within the project area to
protect any potentially sensitive or unique feasuréhe two types of stand enhancement
project recommended below are designed to mimigrabstand mortality. Within the
Spruce dominated forest type of the reserve theraladlominant causes of mortality are
competition and small gap wind events. These twaality agents can be mimicked by
creating small gaps within the canopy of even ajadds, and by selectively thinning
from below within stands which have a dominant tay@ome stands have such a low
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live-crown ratio they will not be able to withstaady quick disturbances to the stand
structure. These stands generally have a high coem of 30-40 year old Western
hemlock with less then 20% live crown. Removing atems from these stands will
likely cause heavy wind damage. Rather then attiegpo achieve the desired stand
structure with one extractive entry, repeated gigdshould be done to reduce
competition while maintaining some windfirmness .e&dier stems should be girdled and
left standing, with multiple entries over many y&ao improve the stability of the stand.
Underplanting and some large woody debris creatoarid be done in conjunction with
this.

Strip and Gap thinning treatments

These two treatment types are recommended forgirajeas with high densities
of even aged trees. Within the reserve thesesrally dense even aged stands of 40-60
year old Western Hemlock possibly with some PofofdrCedar creating a closed
canopy of trees with very small live crown ratiogldittle to no understory development.
These trees have grown up under dense conditiahararnvery susceptible to windthrow
due to their small root system indicated by theiall crowns. The idea would be to
create gaps within the canopy creating opportunibe less shade tolerant species to
become established while promoting vertical, hartah and species heterogeneity
within the standDeal O7Franklin? , '’Keeton 05 ) and encouraging understory and
hardwood development which has benefits for wigfifaback ). Small gap creation
mimics the natural wind gap disturbance regimetiercoastal Spruce/hemlock forests.(
Franklin GTR) Two types of gaps can be utilized for the sam@@sgs, strips and patch
cuts. Strips would ideally be used where cabléiparis the preferred method for
material extraction. Strips of varying widths béhem tree heightsray 96, Greene 86,

Kellog 86) would be cut along the yarder corridors, ideallyam east/west orientation to
be perpendicular to the predominantly north/soutide/ leaving a buffer at stand edge to
reduce the effects of windthrow on the less wimdfgtand. Leave strips would remain
between the cut corridors, also of varying widthsda on leave tree heights. These
variable width strips and skips will help to creatmosaic of habitat while providing
opportunities for monitoring and research of resaltd ultimately the refinement of
techniques for future operations. It should beeekgd that these gaps within the canopy
will continue to grow as wind events occur, thowgth proper orientation and placement
this expansion can be reduced.

Small (1/28-1/5" ha) patch cuts can also be used within the dereeaged
closed canopy stands to provide the desired redisitsissed above. Patch cuts should be
used where more economical, ground based operatrensossible. The general
prescription would be the same, with patch sizetas residual tree heights and desired
metrics, and with alternating leave patches crgaiimosaic of stand types. These patch
cuts would be designed along an access point @oadble corridor) to provide for
easier by-product removal. The layout should setan stand topography and
orientation to the dominant winds. Care needsttaken to not use ridge tops as wind
breaks for thinning operations as the ridge canadlgtcreate a rolling turbulence on the
lee side of the hill which has been shown to inseestand damage within thinned areas
(Laport per comm).

Replanting within these cleared patches and ssipscommended. Sitka Spruce
and Doug Fir are the desired conifer species heedaltheir shade intolerance. Micro-
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site selection for planting is important within glags, with the center/middle providing
the best conditionssfay 1996 Page 06) Within the shadier portions of the gaps created
Red Cedar and Red Alder are both good choicesfdanting since both are under-
represented within this stage of development aay #ne more shade tolerant.
Hardwoods, especially Alder, should be retainedhwithese gaps wherever feasible.
Vegetation control within these newly formed gagpaat needed or recommended since
understory development is severely lacking in tteesas. Any snag over 25cm dbh
should be retained where operational safety allo@sands which are thinned with strips
or patch cuts should be allowed to recover f80 years before a second entry is
performed which would focus on the previously untied gaps. These gaps should have
progressed to the point where they are now morefiwm and some individuals have out
preformed others setting the stand up for potesgtdctive thinning described below.

Selective Thinning

Selective thinning is recommended within standscWviiave a scattered dominant
component, with a denser intermediate or supprdayed These stands are usually
older (50-70 years old) and they have a more dévepecies composition than do the
even aged Hemlock thickets described before. QFere is a distinct dominant
overstory of shade intolerant Doug Fir or Sitkaugerwith smaller Western Hemlock
and Port Orford Cedar in the lower canopy. Sihesé two species can persist in the
understory for decades before dyeing off and figgemthe resources they use, removing
a large portion of these stems would acceleratgitnth of the larger dominants while
opening up the canopy to benefit the still lackimglerstory communities. Thinning
from below replicates competition caused mortaliihin a stand.Kranklin GTR)
Selection for removal should be based on desireadistand conditions and current
conditions of live stems. Dominant conifers witrelcrown ratios of greater than 35%,
all Red Cedar and all hardwoods should be the lgaes. These larger trees have often
had enough time and exposure to the winds thatgheyld be windfirm at this point and
removing smaller stems from around them shouldean issue. Trees with large
branches and deformities (breaks, forks, Mistlé@®ms) should also be retained as
wildlife habitat. As with the other methods of car@rcial thinning, the exact
prescriptions used will be based on future preqmtoflata collection. The general
prescription for these areas is to remove most@f¥estern Hemlock from the stand,
freeing up resources for the dominant Spruce anag®ar and providing room for Red
Alder to become established. These species ggnerapond better to thinning than
does Hemlock.de Montigny) The target Hemlocks range in size from 12-38cm dbh.
Along with selecting against the Hemlock, Sitkalu#erand Doug Fir falling within this
size range and having less the 35% live crownsatsmbe harvested to meet the desired
final stand conditions. By removing individualesethat will eventually be crowded out
and die due to competition, treatments can acdeléate seral processes by speeding up
the removal of stems at a competitive disadvantage.

Port Orford Cedar needs to be examined closebnvgelectively thinning.
Currently there are many stems within the smaller slasses, but with the spread of
Phytopthera lateralishese stems may soon fall out of the stand commuihiaving
more Port Orford Cedar than is ideal would takereistand conditions into effect. Port
Orford Cedar stems which are isolated and genespkaking above (topographically)
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than areas of infection should remain uncut. €etlans which remain viable within
areas of obvious infection should also remain asmi@lly resistance seed sources for
future generations. Any Doug fir showing heavydgé loss due to Swiss needlecast
should be removed from the stand. Doug fir shoully be favored when healthy and
preferably on a drier south southwest facing slopelse eastern portion of the reserve.

Designing a selective thinning project will hawebe variable in order to be
effective. Thinning intensity should intense enotig provide significant results while
not compromising the stand integrity. Leaving mstems will help maintain
windfirmness but not reduce the competition. Vagyiihe amount of removal will create
a more heterogeneous stand while providing varsatéeessary for future research. As
with other treatments, it will be important to leassome areas untouched within the
matrix of treated ground. Under-planting in thidregeas with Red Alder, Red Cedar,
Sitka Spruce and others can help to promote thditons which lead to late seral stages
of development.Andrews) By allowing more light to reach the boles of t@minant
trees larger limbs will develop, especially withr&ge which produce epicormic sprouts
when exposed to lightDeal 2003) These larger branch structures are preferred by
Marbled Murrelets and Northern Spotted Owls. Maght reaching the lower levels of
the forest will also improve the herbaceous laydrich is currently very weak,
improving the wildlife habitat and diversitjalaback) Through strategic variable density
thinning we can speed up the creation of largestrevhich in turn increase the amount
of large snags, large downed woody debris withkthiark, larger root wads from blow-
downs and large trees with defects and broken &dpsf which add to the structural
diversity of the forest as well as providing thquisite niches for specific floral and
faunal species. Large woody debris supports pléots vascular and non-vascular
which cannot persist on the forest floor. Since s@mecies can only utilize certain decay
classes, it is necessary to have continuous reoenit of new logs as old ones decay.
(harmon 1989 )

Single Stem Manipulations

Stand wide manipulation projects are not recontedrat this time for the 53 ha
of the reserve’s forests within thdaturation Phasef forest development. These areas
have progressed to the point where they are Heftaas they are at the stand level.
There are a number of benefits which could be e@drivom single tree projects though.
Snag creation, topping of live trees, fungal inatioh, Large Woody Debris creation and
very small scale under planting would all incretieestructural diversity within these
older stands and provide benefits to wildlife adl ae vascular and non-vascular plants.

Snag Creation
Large snags are conspicuously lacking within gszrves forests, though snags smaller
than 25cm dbh are very numerous and in some ptiomesate the stand. Wildlife
benefits from snags are well documented as isrésumption that the larger snag the
more diverse assemblage of species can use itge lsaags are important factors within
the late seral stand composition. Selective gigddf trees larger than 50cm(18”) dbh
would increase the number of valuable snags andde@ method to reduce competition
between trees while not disturbing the stand intigegrDoug Fir is the recommended
species for snag creation due to its slower ratbkeoy compared to Hemlock or Spruce,
but any large stem would be of benefit. All Cedaesto be avoided due to the relative
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lack of large Cedar stems and the on going thrieBhgtopthera lateralisvhich will
inevitably reduce the numbers further. Tree s@ladbr snag creation should be based
on species, the number of similar stems withinstiaed, the presence or potential for
large branch structures, and the amount of comgetitith neighboring stems. Trees
with large branches or lots of lower branches wiuictld grow if released should not be
considered for snags due to the value of thosechemn Ideally a tree selected for
girdling would be one of several similar in specgge and form within the stand, and
would have a smaller live crown ratio than it's imaate neighbors.

Tree topping, Fungal/Mistletoe Inoculation, and Caity Creation
The toping of conifers has been used for wildliébitat creation for decades. Many bird
species, especially owls and raptors, will utilmeken tops in both live trees and snags.
Broken tops also promote top down decay patternshafacilitate cavity nesters and
users. As with snag creation, topping is morectiffe when the stem is large. This
creates a larger nest platform. Tree topping shballimited to one or two stems per
acre with the same requirements for stem seleetsonith girdling. Topping should be
done in denser patches where surrounding treeproaide shelter to potential nests, and
where there are enough large stems to warrantrhagtthe death of one. Trees should
be topped approximately 2/3-3/4 of the height, abdve enough live branches to
provide for the trees short term survival. Toppunst above a branch whorl will increase
the size of a potential nest platform.

Cauvity creation and fungal inoculation are twoestmethods of habitat
enhancement which can be used within the matunelstaf the forest. Few cavities were
observed during the upland forest survey. Thisatates with low levels of snags and
low levels of observed stem fungi. Fungal inodolatan improve habitat for cavity
creators and nesters such as woodpegkatisson ) which in turn benefits other wildlife
species that use cavities. Pockets of rot witivie trees allow for easier cavity
excavation while providing surrounding sound wooddtability and nest protection.
Fungal inoculation can be done several ways, bbivhach involve climbing the tree to
the desired height and inserting either woodengpargvood chips which have been
inoculated prior. These are commercially availabid not cost prohibitive. Inoculations
can be done at varying heights above 10 metersuafcavity creation involves using a
portable drill to excavate a cavity of the desideimeter (3-10cm, 1-4”) depending on
the target species. The same selection criterigifdling and topping stems will be used
here. Itis possible to combine all of these semgdlojects in one well suited tree. The
possibility exists to experiment with active incatibn of Dwarf mistletoe to Western
hemlocks to create the large brooms preferred boMd murrelets for nesting. Very
little evidence was observed during the 2008 survEye introduction of pathogens to a
forest is not common practice and this action need® explored further before
implementation.
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Riparian Restoration Projects
The numerous small creeks within the reserve peothé direct link between the
upland forests and the estuafjough riparian areas were not separately examined
during the survey work done in support of this plaipservations coincided with past
survey work completed in support of the reservé® Brofile. Since the upper reaches
of creeks within the reserve are so narrow angstesde sloped, the actual forested
areas within direct riparian influence are smdlhe local forest community often
resembles the rest of the upland forest. Forestgement projects within the adjacent
forest stands are expected to have a direct ingratiie stream systems, chiefly by
increasing the abundance of large conifers andrstaty layer through reducing the
amount of competition. The steep hill-slopes aelp¢o these streams allow for the
possible deposit of some of these larger stemdlit@active channel despite the
distances they actually occur from
the stream. This increases the
amount of large woody debris which
has been found to be lacking in both
the upper and lower reaches of the
streams. The trees within the active
channel should not be used for this
purpose as they are currently
contributing to bank stability. The
input of large wood from the
surrounding forests can extend well
up-slope from the riparian area, and
can occur as single tree or small
group events. These events can be
periodic or episodic, and they often
deliver rock, gravel and debris to the
stream when they happen. This
delivery mechanism is also important
to the function of the riparian
habitats and it has been suggested
that individual watersheds must

Figure 3.2 50 & 100m stream buffers occasionally cycle through the full

range of successional stages in order
to maintain quality habitat. (Spies et
all 2002) Headwaters riparian areas
are the important link between
upland forest and waterways,
requiring staff to think of watershed scale whesiglieing riparian restoration rather than
just one stretch of strearfMay)

As with the upland forest management activitiesrarintensive examination will
need to take place within individual reaches c#atn in order to pinpoint any
deficiencies and design restoration projects taesfithese while providing the requisite
baseline data for project monitoring, evaluatiod adaptations which will ultimately
guide future management decisions. Possible siteifgprestoration activities of the
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middle and upper riparian zones could include;aasmg the amount and size of riparian
conifers by reducing the amount of competing RedeAlremoval of any invasive
species(primarily Himalayan BlackberRubis armeniacysattempting to quantify and
possibly rectify the amount of subterranean flowseal by use as skid trails, under-
planting of under-represented tree and shrub spemotive deposition of large woody
debris to the channel, pool creation, and banklstation. Most middle and upper
riparian areas are quite remote and attemptingecamy equipment is not advisable.
Areas within the lower riparian zones are distindifferent than the middle and upper
areas. Canopy cover is lower and side hills areimhess steeper. Recent management
actions have already adjusted several stream bedsite closely resemble natural
conditions, and natural processes have beguntleefumodify these channels, with more
streamside woody vegetation being established eaddr activity on the rise. Recent
planting of conifers and Red Alder within the lowgrarian areas is too recent to be
evaluated at this time, though initial results emeouraging.

The addition of more large wood to streams wilttbe most common form of
riparian restoration and salmonid habitat enhanoémiearge wood serves many roles
within the aquatic system; it provides a steadypsupf nutrients and organic matter to
streams, it helps to create riffles, pools, andchtinnel rearing habitat, slows the flow
and reduces sediment transportation, redirectsrw@a¥eate cutbank and overhanging
banks, and helps to reduce channelization and dmitimg. (Harmon 2004 , May,
Meehan, Northcote). The abundance of fish popariatin streams and rivers is strongly
related to the abundance of large wood within gstesn. Harmon (2004) It is planned
that restoration of the riparian habitats will tbactive as well as an indirect result of
upland forest restoration treatments. As the heait vitality improves within the
forests, down slope conditions are expected toongar

Road Projects

South Slough NERR does not have any of the sigmificssues that usually
plague previously industrial forest$here arenly two dedicated roads that allow public
access to the reserve. These are Big Cedar Raddiaoch Road. Both access the west
side of the reserve from Seven Devils Road and temthive frequent use. Currently,
these roads are surfaced and well maintained.CBapr Rd provides access to the
reserves’ Interpretive Center and several traileeaome of which are behind a gate
which controls access and limits unauthorized Ud@s road is owned and maintained
by the State of Oregon for the benefit of the nesedt is partially paved and well
designed. The possibility for failure or sedimerdvement is minimal and there are no
recommended improvements for this ¥4 mile road.s Tbad will be used as is for access
to fuels and stand enhancement projects. The d#dicated right-of-way is Hinch Road
which accesses the southwest corner of the res€@uaently the road is owned and
maintained by Coos County, though this may chandke near future and SSNERR
may take over ownership and maintenance. This &noad is graveled and follows the
ridge between Dalton and Wasson creeks, providitig dbpportunity for sediment
transportation or erosion hazard. This road wallused as access for future forestry
related projects. Ideally these projects will @iiie with any future non-forestry projects
planned for this area.
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All other roads within the reserve are un-surfaglkedndoned skid roads that are
not dedicated nor maintained for vehicular use.naf these roads are in the process of
being reclaimed by vegetation and receive little. ua few others experience varying
degrees of pedestrian, equestrian and illegaligffiviiay vehicle (OHV) use. All OHV
use within the reserve is restricted to dedicaigiuts-of-way only (currently these are
Big Cedar and Hinch Roads). Any use of OHVs ofthafse roads must be specifically
authorized by the reserve manager. Despite tbedl of useage, only in a few locations
do abandoned roads pose a serious risk to propkeologic function due to gullies that
restrict surface flow. Stream crossings are fed/raost of the roads were built along
ridge tops or along stream terrace edges away &aive stream channels. A number of
past roads along the estuary have been removeadgthroanagement actions and
restoration efforts. These roads were located system of dikes which had been
constructed to provide agricultural opportunities Wwhich later proved to have
significant impacts upon the ecological functiofshe estuary. Through the Winchester
Tidelands Restoration Project many of these dikelstiaeir associated roads have been
removed, and in the spirit of this effort a numbgroad-related restoration efforts have
been identified. Where the road along the nortiklad Elliot creek crosses the creek at
the head of the valley there are some culvertswhaye failed and should be removed
to allow free flow of the tributaries. This is algue with one location within upper Cox
canyon. Both of these situations have crossingdl@mough that they could be
rehabilitated with hand crews, which is preferre@drarying to get even small equipment
into these sites. Several of the roads coming stoavn the south slope on the north
banks of Elliot and Bronx creeks have short stegpiens which are experiencing
gullying due to channelized surface flow. Thesgieas are far enough away from the
creeks to prevent sediments from reaching the veatenis time but should these
processes continue these sections could poseraegdtion threat to their associated
systems. These areas are also small enough tedted by hand tools and would not
require equipment. There is one location wherepagent will be required for proper
road decommissioning and re-contouring. This locais also associated with the road
that crosses Elliot creek at the head of the vall®y00m section of the road has been
cut into the bank with a steep 6-8 foot cut barak th currently eroding with a minimal
amount of gullying on the road bed. This sectibroad should be returned to the
original contour by replacing the side cast ongbeth side of the road bed.

The major issue with the network of abandon s&atls within the reserve is the
use by OHV riders. Many of the erosion problem#tio@ed above would be reduced if
OHV use was eliminated. OHV use off of dedicateglds within the reserve is
prohibited and attempts at posting this at our blauies has had limited success in
deterring use. Many of these old skid roads oatgron adjacent industrial forest lands
where OHV use is also prohibited, though still coomm Contact has been made with
adjacent land owners/managers, and cooperativecemient has been discussed. Many
of the well used trails would have been completelyegetated by now if not for the
constant use and maintenance by OHV riders. UsetiBmited to recreational riding,
OHVs are also used by commercial mushroom hangeatet brush pickers, both of
which are also prohibited within the reserve. Ajamth the continued use and
degradation of the roads by OHVs, they are alsemii@ vectors for transmittal of
invasive species arfthytopthera lateralishastening the spread of the pathogen. Future
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attempts at limiting OHV use will have to includestricting usability of these abandon
skid roads, either by decommissioning or blockadixegt, this may simply force OHV
users off of the established road system and tiapbazardly constructed trails.

The reopening of some abandoned skid roads wileQeired during treatments.
These will be limited to roads on ridge tops areldkhcasional side hill for access and
removal of by-products. The re-opening or re-cossioining of these roads will require
little more than vegetation removal to provide addq access. This work will be
planned to coincide with the construction of fusleaks centered on the road bed. These
roads will remain un-surfaced and will be usablly aluring the drier months. When
opened these roads will be used to access arasanaf enhancement projects during the
summer months for the purpose of transporting loghpets to an area where access by
log trucks is possible. As projects are completedis will be decommissioned or
blockaded to prevent unauthorized use. These ndldsot be completely demolished
as they will continue to serve as access for futeséoration projects and as potential
access points in the case of wildfire. Some ra@tsequire more intensive
rehabilitation than others due to wet areas thetigtethroughout the summer months.
Projects that these roads would access will nebe wvaluated carefully to determine if
by-product removal warrants the temporary negadfiects created by road use. A
cost/benefit analysis, taking current wood proquates into account, will be conducted
for all projects. The one road recommended for aggrand surfacing follows the ridge
forming the boundary between the between Elliot &altbot MAs. This 2.5km road
originates off of a landing on Menasha/Campbellu@rproperty at the end of a graveled
and gated industrial timber road system, and hrasstlno grade until the far western
portion as it drops to the estuary edge. The imguawad could provide year round
access to a large portion of the reserve in ne¢gtafment. Rather than continuously
reworking the existing skid road, a one time upgresdrecommended and would allow
for more efficient management over multiple entri€HV use occurs in this area and
steps reduce this will have to be made.

Large Woody Debris Creation

As with snags, the benefits of large amounts @ddogs on the forest floor is well
understood and documented for both wildlife anchisla Large wood has several known
functions, such as nitrogen fixation, storage eboa and water, development of soil
structure and habitat creation for cavity nesting #orest floor vertebrated1&rmon
1986)Specifically within the Sitka Spruce zone, where timderstory is thick with both
vascular and non-vascular plants, over 70% of ahtegeneration of Spruce and
Hemlock occurs on large logs that provide the ndguech of suitable habitat above
competing vegetatioriagee 1996, Harmon 1989, 2004) Maturing phase areas of the
reserve do have more large downed woody debristtierest of the uplands, but most
of this is decay class 4-5, and there is stillasmuch as natural processes require or
produce. Since frequent small-scale wind causpd gee the dominant disturbance
within the Sitka Spruce zone, historically thereswagular recruitment of new logs
providing a variety of decay classes. Youngergseaf downed woody debris can be
mimicked within these stands as well as standsinvitie Thinning stage of development
by using smaller logs to replicate larger onesll IBgs and smaller snags can be used
where commercial harvesting is taking place, amstiess than 25 cm dbh can be cut
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specifically for this purpose in mature zones wiengle large stems are being
encroached on and could benefit from removing sohtkee smaller competition. Logs
should be cut to a size which can be maneuverdthbg to stack and create a larger
piece of downed wood, ideally over two feet in detien. These manufactured logs will
not provide all of the features of a large dowragl (thick bark, slower rate of decay) but
they can provide a substitute until natural proesgsovide more.

Large logs are needed within the edges of théyiddluenced wetland areas for
re-establishment of spruce swamp habitat. Thiguenhabitat type is lacking within
coastal Oregon, and it is a key link between upkmdl estuarine eco-types. Rather then
placement and leave within riparian channels, larged used for spruce swamp creation
should be treated to accelerate decay and allowuise-log function for spruce
establishment. Little is known about spruce swaamkless about active creation, so
experimentation will be required. More is knowroabthe role of large wood within fish
bearing streams, a key component to healthy ripdréditats. This is discussed in more
detail within the riparian treatment section.

Large woody debris does not have to follow an erameric formula, nor should
it have to be scattered evenly across the landsddjp seral, stem exclusion stands
naturally have less large wood then do young andiraatands. Also there is generally
more large wood within the lower slopes then alodge tops and upper slope areas.
Trees often die naturally from both periodic angsegic events creating a mosaic of
densities of snags and downed wood. Restorationtivill replicate this pattern
creating areas with both high numbers as well dame woody debris. The previously
described minimum numbers within the definitionaie seral forest types will be used
as a general template to be viewed at the starel. staere will be considerable within
stand and MA variability.

Port Orford Cedar and Phytopthera lateralis

In an attempt to reduce the further spreai.dateralisboth within and outside
the reserve, roadsides along Big Cedar Road anchHRimad should be cleared of young
Port Orford Cedar for a distance of 5-10m fromdéeter of the road depending on the
adjacent slope. A wider swath should be usedegpst ground. This method of control
(roadside sanitation) can be effective over sntaths. All Port Orford Cedar stems less
than 10m tall should be cut and removed withindtueitized area. Larger isolated
uninfected stems will remain even if within an aoéanfection to determine whether
they posses any inherited resistance mechanisnst®s=e td°. lateralisis the best
hope for re-establishment of infected aregasnsen 2000) Roadside sanitation will have
to be repeated for at least ten years to effegtiveghove infection and even longer
maintenance would be recommended. The pathogesmisported by contaminated soil
and water and it needs the host tree to survivlkdarsoil for more than five years. By
removing host trees from areas of high traffisihoped that the pathogen can be reduced
in those areas. Currently, the local infectioatian epidemic level and Hinch Road in
particular has thousands of young Port Orford segslland saplings along the road side.

Select areas away from potential human accesddsbrperiment with planting
of newly producedp. lateralisresistant Port Orford Cedar seedlings. Initiabrépof
success with these seedlings have been mixedhaigtopagation is still in the
experimental stage at this time. This provideséserve with an opportunity to take a
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leading role in the development of this restoratexhnique. Some of the original seed
stock for potentially resistant seedlings came fRENERR in the mid 1990’s so there is
added significance to experimenting with their efifeeness. It is not advisable to
attempt to reforest areas of still active infestati Ridges and locations away from
human activity and above the flow of any surfaceéeware recommended sites. Efforts
to propagate local seed from apparently resistahividuals (i.e. those still alive and
thriving within a zone of infestation) could produciable seedlings on site. Research
opportunities related tB. lateraliscould include propagation methods of resistant
seedlings, effectiveness of resistant individualseforestation projects, and studying the
spread of the pathogen across the landscape.

Past forest management and harvest techniquesin@ieded post harvest
burning for site preparation prior to active or q@s reforestation. This created large
areas of exposed mineral soil which favored thaldishment of Port Orford cedar. This
probably explains the high numbers of Port Orfaedar stems found now as compared
to historical survey results. This unnaturallythiensity of stems could possibly provide
the genetic variabilty which will eventually creatatural resistance as a few stems
survive and reproduce creating more resistantpifig. This passive restoration will be
combined with active planting of currently availabésistant seedlings within especially
had hit areas. In the industrially managed tindreds surrounding the Reserve’s borders,
Port Orford cedar is not considered a valuable ¢ingpecies and it is often selected
against either by planting or precommercial thigniiThe combination of the Reserve’s
unnaturally high number of young stems, a policyollactively encourages the growth
and development of trees to reproductive age detmitlikelihood that most will not
survive, and planting already proven resistantkswaidl increase the genetically resistant
gene pool and provide a potential population sotoceegional restoration.

Doug Fir and Swiss needlecag?haeocryptopus gaeumannii

The Reserve’s cool moist habitat with ample sumiogicreates conditions
which are ripe for infection of Swiss needlecadglmge disease specific to Doug fir
caused by the fungui®haeocryptopus gaeumanniesulting in defoliation and reduction
of growth. The pathogen itself is native to theiff@adlorthwest and under most
conditions is a benign component of the tree canblpyvever, the pathogen is causing
an epidemic in coastal Oregon affecting hundredbafsands of acres, much of which
is plantation forest where close contact allowsrémid infestation. Levels of infection
within the reserve fluctuate from very light to sex depending on stem density and
minor differences within geographic location. e twestern portion of the Reserve
infection is more severe, especially on coolerméating slopes and within ravines. In
the east, further inland, infection rates are &sgzecially on ridge tops and south facing
slopes. Management for this pathogen will follamitar protocol, allowing for more
stems retained in the east on drier south slopgsidges. When designing exact project
area prescriptions, infected stems should be rechfyeen the stand depending on
individual level of infection and exact micro segi
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Reforestation and planting

Planting of both select trees and shrubs is recamdeteto increase otherwise poorly
represented species and systems components. arhizeadone in conjunction with other
stand enhancement treatments or as a stand alojeetpespecially within the active
riparian areas. Planting should take into acctiumimicro-site conditions with regard to
species and exact location to provide the greatestess rate. This will dramatically
increase the cost over traditional industrial plamtates. Ideally tree and shrub planting
could be done by trained volunteers or groups sisdine OYCC who have worked with
the Reserve’s staff in the past. The use of bfeisting, planting tubes and other natural
deterrents should be used if planting speciesyliteebe browsed, especially Red cedar.
Establishing an on site propagation nursery isibéasind should involve Reserve
education opportunities.

The following is a partial list of species whichosifd be considered for replanting.
Trees
Red cedar Planted so as to minimize browse, use naturebostructed brush
fence/barrier to protect stems. Increases the anwwalcium within soil
Sitka spruce  Plant within gaps created during fuels redurctind stand
enhancement projects. Use center of gap. AlsamiRiparian zones dominated
by hardwood
Port Orford cedar; Use resistant seed stock, plant up-hill away fpassible
infestation vectors (roads, trails, streams)
Red Alder; Plant within gaps created during Plant withinlfueduction and
stand enhancement projects. Can under-plant owvitlsim smaller gaps. Adds
nitrogen to soil
Willow; Can use multiple native species within ripa@aeas. Very easy to
use for bank stabilization and riparian brush cosat
Minor species Small numbers of Oregon ash, Crabapple, Gran¥iire
maple, Big-leaf maple should all be used to inceadigersity
Shrubs
Shrubs can be reintroduced within upland areasrgadk understory after canopy has
been thinned, though natural recruitment shouldrbeffective method to develop the
desired understory. Projects within riparian arghgh remove either native or non-
native should have replanting of desirable shrabkided within the protocol.
Grass and Forb reintroduction
This is more of a wishful thinking project at thiisie as little examination has been
done for the upland areas. It is recommendedrévaigetation of the herbaceous layer
by direct seeding be done at sites disturbed bjggtractivity, as it has been with
wetland reserve projects, to prevent non-nativebdishment and to promote forage for
wildlife.
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Invasive Species Control

Currently there are no epidemic levels of invasigecies within the reserves
upland areas, either floral or faunal. There ai@aalocalized populations of
Scotchbroom Gorse, English vy and Himalayan Blackpwithin the upland forests and
riparian areas. Hand removal has been the methduabece for control of these species.
The use of herbicides and pesticides is not allosveteserve property under current
management guidelines. If specific species baegaxpand their rate of colonization
faster than hand work can control then the usénefical or non-native biological
controls will be considered on a case by case b&siasive plant populations need to be
accurately inventoried in order to develop a prvaatnanagement plan to prevent the

spread.
Table 4.2 Key Invasive plant species identified

False Brome Brachypodium sylvaticum Identified by visitor within upland forest, on road to hidden creek trail head

Himalayan Blackberry Rubis discolor Multiple locations along waterways

Gorse Ulex europaeus One known population found near small pond Along suth border above Cox canyon

Scotchbroom Cytisus scoparius Individuals and small groups at scattered locations in early seral stage stands

English Ivy Hedera helix Small, scattered populations

Cotoneaster

Reed Canary Grass Phalaris arundinacea
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Wildlife Habitat

Special Status wildlife species identified or likel

y to occur within SSNERR

Species Status Key habitat Proposed Action
requirement
Northern spotted owl USFWS threatened Late seral stage conifer, large PCT & CT in stem exclusion stands, single stem
Strix occidentalis caurina upper branch structure/defects, manipulation(girdling, , topping) in mature stands, under-planting
Marbled murrelet USFWS threatened Late seral stage conifer, large PCT & CT in stem exclusion stands, single stem

Brachyramphus upper branch structure/defects, manipulation(girdling, topping) in mature stands, under-planting.
marmoratus Close proximity to shore. Large Possible mistletoe inoculation

interior of stand
Bald Eagle USFWS; threatened Large, top damaged trees near Single stem manipulation(girdling, topping) in mature stands near

Haliaeetus leucoephalus

water

estuary

Red-legged frog
Rana aurora

USFWS; species of
concern

Dense ground cover, wetlands
near coniferous forest

Planting of native forbs and brush, riparian buffer zones

Band-tailed pigeon
Patagionas fastciata

USFWS; species of
concern

Dense coniferous forest with
gaps, large home ranges

Maintain areas of dense stem exclusion seral stage conifer forests,
provide gaps through CT

Pileated woodpecker
Dryocopus pileatus

ODFW; Strategy species

Large diameter snags within
coniferous forest. Prefer Red
Cedar and Doug Fir

Single stem manipulation (girdling, cavity creation, fungal inoculation)
mature seral stage stands, Maintain large Doug Fir and cedar

Clouded salamander
Aneides ferreus

ODFW; Strategy species

Moist coniferous forest with gaps,
large downed wood with intact
bark

CT within stem exclusion seral stage stands, strip/gap thinning,
Single stem manipulation and falling

Southern torrent
salamander
Rhyacotriton variegatus

ODFW; species of
concern

Dense coniferous forest with
springs seeps

Maintain areas of dense stems near seep/spring areas within stem
exclusion seral stage conifer forests. PCT within stand initiation
areas

Red tree vole
Arborimus longicaudus

USFWS; species of
concern
ODFW; strategy species

Dense coniferous forest with
Doug Fir component.

Maintain areas of healthy Doug Fir, PCT and CT in stem exclusion
stage

Silver-haired bat
Lasionycteris noctivagans

USFWS; species of
concern
ODFW; strategy species

Older coniferous forest with larger
cavities and bark crevices

Single stem manipulation (girdling, cavity creation, fungal inoculation)
mature seral stage stands. Maintain large Doug Fir

Purple martin
Progne subis

USFWS; species of
concern
ODFW; strategy species

Open habitat near water/marshes
with nearby cavities

CT within stem exclusion seral stage stands, strip/gap thinning,

Willow flycatcher

USFWS; species of
concern
ODFW; strategy species

Dense riparian brush and willow

Maintain riparian buffers, plant native brush and willow

Salmon, coho
Oncorhynchus kisutch

USFWS; threatened

Complex habitat within estuary
and lower streams

CT within stem exclusion seral stage stands. Riparian restoration
projects, placing of large woody debris

Coastal Cut-throat trout
Oncorhynchus clarki ssp

ODFW; species of
concern

Complex habitat within estuary
and streams

CT within stem exclusion seral stage stands. Riparian restoration
projects, placing of large woody debris

Pacific lamprey
Lampetra tridentata

USFW species of concern
ODFW sensitive

Complex habitat within estuary
and streams
Mucky substrate

CT within stem exclusion seral stage stands. Riparian restoration
projects, placing of large woody debris
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Management activities will be prescribed that asighed to improve not only general
habitat features, but also species specific hatdtatirements which will focus on both
salmonid fish, lamprey and upland birds and mammals

Specific Key Species and Habitat restoration projes
It is recommended that a species-specific halegttoration supplement be added when
developing restoration project protocol for Marbtadrrelet and Pacific coho. In
addition to these two species, active restoratiorkwargeting Pacific lamprey should be
included once more is known of there habitat rezqugnts.

Marbled murrelet
Marbled murrelets require habitat consistent widssic Old Growth low elevation
conifer forests found close to the coast. Thisuides specific features such as: large
diameter branches or deformations for nest construdocation of nest trees within
interior of stand, close proximity of stand to aceand good open access for fly
way.(Grenier, 1995Hamer ? ) Marbled Murrelets prefer larger diameter brandbes
use as nesting platforms, these branches are dregi@pen grown conditions which
allow enough light to reach the lower branchesiniiing must be light enough to
provide for dense canopy creation and must leareessreas untouched. Narrow strip
thinning in younger even aged stands will helpettreate the open conditions needed for
large branch growth, without creating gaps largeugh to increase nest predation from
gulls and corvids. This will also eventually le@adhe formation of the desired nest sites
especially on Sitka Spruce and Doug Fir which aedgored nest tree species. Also
under-thinning from around dominant Sitka Sprucg Boug Fir will maintain the
amount of light which is currently reaching theamer stems without removing the
canopy. Dwarf mistletoe in hemlocks should beineid, despite the parasitic nature. It
is currently rare within the Reserves’ forests arlps create desired nest sites. Since
SSNERR is in very close proximity to the shore (Bkin), and much of the surrounding
forest lands are managed for industrial timber cbjes, habitat improvement here could
have a profound effect on local populations anepielly provide a source for
population expansion if external habitats impravéhie future. Inland habitat
requirements are more important than the marine@mwent. Hamer) Manipulations
with younger stands to reduce densities of conggpgecially hemlock, will result not
only in considerably faster growtBijworth ) but will also provide the early open grown
condition which favor large branch creation andfable nesting conditions.

Pacific Coho salmon
Coho, Steelhead and Cut-throat trout have all beed within the reserve’s Riparian
areas. Rumrill reported less than desirable ansoofiarge woody debris within the
Reserve’s stream channels. Large downed wood,asutdgs and rootwads, slow the
flow of the stream and provides the calm pools @mplex habitat preferred by
salmonids. Coho smolts usually remain in freslewtdr one year, migrating between
the slough, beaver ponds, and tributary streane&jreg food and shelter from the high
winter flows. These riparian complexities and stinwes provide this sheltered habitat in
the winter while increasing levels of dissolved @&y during the summer months.
Woody materials will be strategically placed inaii@n areas using large logs and
rootwads to create new pools. These logs can ggpssilne from areas where access
prohibits removal for use. Riparian areas wilbatave conifer planted in areas
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dominated by Alder. Large conifer logs decay slotkan Alder. In-stream wood also
increases algal growth and insects, which provalaable food for fish. Improving the
freshwater riparian areas within the reserve amb@maging beaver activity within the
lower riparian areas is expected to improve habitttin the estuary as will the re-
creation of spruce swamp habitat. Improving thaitaafor salmon within the Reserve is
very important considering the potential effectelohate change. Habitat restoration,
particularly the restoration of juvenile rearingaaity, may benefit salmon populations
threatened by climate change. Benefits would Yik&crue by boosting lower elevation
sub-populations to compensate for declines at higlexations.(Battin)

Lichens

Lichens are recognized as important componentsresft ecosystems Many lichens are
old-growth and riparian associatedcCune Cyanolichens fix nitrogen, converting
biologically inactive nitrogen gas into forms usably higher plants. Many conifer
forests in the PNW are nitrogen limitdeébrage lichens are eaten by many animals,
including deer, elk, flying squirrels, and otheimaals. Lichens are also commonly used
as nest materials Forest management projectsigdgllvariable density prescriptions and
promote lichen hotspots where foundichen community monitoring is included in the
Forest Service’s Forest Inventory Analysis (FIAprnaler to assess the impact of air
pollution on forest resources and air quality. Tiblken community should be examined
as one indicator or watershed health and diversichen survey work requires expert
knowledge beyond the level of current staff alatitithough general assessment of lichen
types and quantity is possible. Northwest Lichegts have used the Reserve in the
past for field trips and survey locatiomrAppendix § Future survey work could possibly
come from university level class field trips andrishops.

Project Funding
Ideally restoration project funding will be genedby the sale of commercially viable
by-products. This system of funding is dependans@veral factors

Current price of timber products

Good project design

Effectiveness/ability of contractor

Non-traditional forest product opportunities(Bioreagost/poles, carbon
sequestration, ecosystem services funding)

One contracting option to be investigated is gdodservice or stewardship-style
contracting. This method has been used by fedgexicies on larger multiyear contracts
with mixed results. Creating smaller single yeaodp for service contracts could prove
to be an effective method to fund multiple projeatt®nce.

Finding commercial uses of woody material produogdestoration actions will also
provide opportunities for research.

64



Until viable methods for developing funding from-pgoducts are developed, we
anticipate that we will need to seek project fugdinrough state, federal and foundation
grants, especially protocol development and preaiton. A list of potential grant
funding sourcesappendix 9

By-product utilization

Ecological considerations are the driving foredind any forest stand
manipulations. Quality/quantity of resulting by-grects should not influence
management decisions to the point that the ecalbgmals are compromised. Individual
projects will be designed to strike the right bakbetween developing funding from
project by-products and meeting the project’s egickl goals. Material produced does
not necessarily have to leave the site if theeegsod ecological reason for it to remain
on the ground. Most of the by-product will be psiee (5-18") Hemlock, Spruce and
Doug Fir logs for mill or pulpwood. Currently thisnot a very lucrative market which
would make it almost impossible for some projeotbreak even, let alone produce
revenue to support the project. Accurate estimaitéise potential volume of woody
material to be produced from density managementites are not yet available and are
likely to vary drastically by PA and prescription.

We plan to haul all woody by-products out of theoas via conventional log trucks.
Projects will be designed to remove timber prodastefficiently as possible using the
existing road and skid trail infrastructure. TleJest and forest stand level
manipulations could provide opportunities for expemting with unconventional
methods and equipment, though standard loggingoemgnt will probably be used most
of the time. Biomass removal for co-generatiowood pellet material could provide
better opportunities for by-product utilizationhé&re will be ample opportunity for
harvest and extraction of clean biomass. Curreghtye are no local markets for clean
wood waste, the closest being in Dillard OR. ldeal biomass co-gen plant or wood
pellet mill were to go online it would change tlserve’s focus on biomass utilization.
Opportunities should be explored with externaltesgi If local outside sources of
woody debris were included along with the reserpetiucts, a regional biomass co-gen
plant or wood pellet mill could be a possibilitydafunding sources should be explored.
More on Biomass utilization iappendix 4

Commercial harvest of non-timber forest products Ieen prohibited within the Reserve
and it will not be considered as a possible fundiogrce.

Stewardship-style contracting, Goods for Services

Many of the proposed restoration projects propagéun the Reserve’s uplands will not
be able to provide revenue. Commercial thinningrappons comprise only a portion of
the planned activities, and most of the materiddaaemoved will be of low quality
Hemlock and other conifer species which are culyertt receiving a good price at the
local mills. Creating a steady stream of revenaghinning projects without
jeopardizing the ecological integrity of the ecdsys as a whole will be difficult. The
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Reserve has a long record of testing and reporésglts on innovative natural resource
management methods and should extend that wonklémd forest habitat management
and restoration. Considering the Reserve’s comantrto research and education,
attempts should be made at developing new stylé&sr@é$try contracting. This has been
done for several years within federal forests (l&itiM and Forest Service) where
‘stewardship contracting’ or ‘goods for serviceshHzeen experimented with resulting in
varying degrees of success for both the agencytendontractor.

Through personal past experiences working on é&tewardship contracts and
discussions with forestry contractors, both local atatewide, several suggestions in
regard to contracting within the Reserve can bdema

Avoid the use of ‘service credits’ against the dbstcontractor pays for timber
on the stump. Instead have a set project goalaget number of acres and
provide the contractor with all of the by-produgadable within that project.
This will encourage innovative and efficient usenadterials by the contractor,
but will require very accurate marking and layoutréserve staff.

Have the contract be strictly good for service hwib money changing hands.
The contractor is allowed to harvest material natkad for leave within a given
area, respecting all buffers and sensitive ar@ass would be in direct exchange
for completing certain non-commercial tasks elseehe&ontractors could bid on
amount of non-commercial tasks they are willingpgoform rather than a price.

Use annual contracts rather than multi year cotgr@sually 5-10 years). Prices
and conditions can change over several years ad/tiuld enable both parties
to work efficiently on the immediate task. Localal contractors might be more
willing to engage in this form of agreement. TWwsuld also negate the need for
large performance bonds which can be a disincefdiveome.

Involve the potential contractors early within filanning stages, and allow for
some flexibility as to exact project layout andvedrees. This will boost
contractor efficiency and reduce potential condliover prescriptions and
protocol.

Use an adaptive approach when developing contr&tasing annual as opposed
to multi-year contracts will allow for opportunity modify protocol without

having to modify contracts. Each contract canieeed as a separate experiment
in regard to efficiency, by-product use, ecologeadl result, and general
satisfaction of involved parties.

Ecosystem services

“Healthy forest ecosystems are ecological life-sappystems. Forests provide a full
suite of goods and services that are vital to huheaith and livelihood, natural assets we
call ecosystem services. Many of these goods armitss are traditionally viewed as
free benefits to society, or "public goods" - wifldlhabitat and diversity, watershed
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services, carbon storage, and scenic landscapedmple. Lacking a formal market,
these natural assets are traditionally absent soerety’s balance sheet; their critical
contributions are often overlooked in public, cagde, and individual decision-making.”
(Taken from_http://www.fs.fed.us/ecosystemservic€sntracting out for maintaining
eccosystem services is in it's infancy right ndruture possibilities within the reserve
will be explored as opportunities develop.

Carbon Sequestration

Healthy forests within the Sitka Spruce zone catdpce an incredible amount of
biomass (sequestered carbon) within a short pefitiche. Spruce and Hemlock are not
considered as high value wood products throughtimadl forest product use as lumber,
and pulp wood prices are known to fluctuate greailing the reserve’s forests for
carbon sequestration is a potential funding sofocérest and riparian restoration
projects. Oregon is one of seven states and fanadian provinces participating in the
Western Climate Initiative (WCI) which recommendsegional market-based cap-and-
trade program for greenhouse gas emissions . Tdgggm is designed to reduce climate-
changing greenhouse gas emissions, spur growtewgneen technologies, help build a
strong clean-energy economy and reduce dependerfocesign oil. Currently there is

no federal equivalent other than a voluntary progcd reporting and off-setting. WCI
participants will begin reporting of emissions @124 for the year 2010, and cap and
trade programs will begin in 2012 with a three ye@npliance window for emitters. If
this proposed plan follows the projected coursepthesibility of using carbon
sequestration as a funding source greatly impragdsrest management is an
acknowledged form of carbon offset. One majoressith the use of sequestration as a
funding source is the proposed certification oE&irmanagement projects. The carbon
offsets (tons of sequestered carbon) are basedbarge from the normal practices for
the area. This creates a baseline for sequestnatiech is difficult to determine since the
reserves upland areas have been legally removedtinober harvest since 1974. The
amount of additionally sequestered carbon wouldhawe based on the difference
between management and no management, as oppassddiive vs regeneration cut, or
the lengthening of rotation on lands that are aulyebeing used for timber production.
Once this baseline is established it may be detethihat accounting for the additionally
sequestered carbon is not worth the effort. Thiddcchange drastically if carbon
accounting regulations are modified in the futar@tovide a different certification for
additionality. We plan to do more in-depth resbanto the possibility of carbon off-set
funding sources, a carbon accounting protocol,aabdseline established for
management vs. no management scenarios.

Management project regulation and oversight

The proposed restoration and management projexigoaerned by and will follow all
Oregon Dept of Forestry rules and regulations.ladg owned by the State of Oregon all
administrative decisions at the Reserve must asapty with the policies of the South
Slough Management Commission and the State LanddBoa
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Ecological Considerations

In addition to the upland forest and riparian aregetative community, there exist
ecological factors which have very important intéi@s with the health and functioning
of the South Slough watershed, both within andidatef the Reserve’s boundaries. In
order to achieve the goals directing the managewfahe uplands these factors need to
be considered.

External land use; Almost all of

the property within the Reserve’s

sub-watersheds extending beyond

the boundaries is industrial timber

land. Many areas adjacent to the

Reserves forests have been

recently clear cut and site prepped

for the next rotation of timber.

While examining the potential

effects of active forest

management within the reserve at

both the project area and sub-

watershed levels, the reserve’s

forests and upper riparian areas

need to be examined at the greater

watershed level. South Slough

Reserve can be viewed as one

patch within the entire South

Slough watershed. Action taken

within the boundaries will be

expected to have effects that Figure 4.3
extend outside, and vise versa. In
addition to the cross border
ecological effects, access is a key
factor with regard to project design
and implementation. Much of the
Reserve’s ground will have to be
accessed via established road networks on privateaunty timberlands. Harvested by-
products will have to be hauled along these roadsnaaintenance will have to be done.
The need to establish productive cooperative workéhationships with all adjoining

land owners is imperative to project success.urleyproject cooperation will be explored
both within and outside of the dynamic boarder.
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ATV Use; The unauthorized use of ATVs and motorcycles pitssgiserious
predicament with the planned habitat restoratiothefReserve’s uplands. ATV’s not
only create point source problems with regard &sien and sediment transport, they
also provide a vector for the spread of noxiousdsesnd invasive pathogins,
significantly increase the chances of a fire aral/jgle access for other illegal activities
within the Reserve such as brush cutting and pagchiluch of the ATV activity takes
place within the less visited eastern portion effeserve on trails which originate off of
neighboring private and county industrial timbarda. Coos County forest land does
allow for limited riding on an established trailtwerk during low fire danger times of
the year. These established trails do not proaideaccess to the Reserve. All ATV use
on private timberlands is illegal and requires mrsd® pass through at least one locked
gate before getting to the Reserve.

The boundaries have been posted several timbgwiite last 35 years with little
effect. An active decommissioning of roads andstia required to restrict ATV use. In
the interim it is recommended that all road waygegiencing use should have small
diameter trees felled across them creating antefeetemporary barrier. This will
require much more then a few trees, and the tfemdd be felled so that they create a
jumble of material for at least 20 meters alongomdy the roadway but also the
adjoining forest to prevent new trail creation arduhe barriers. Even this is expected
to have limited success. The use of non-flashingan sensitive game cameras along
high use corridors would allow for monitoring thé and use type (recreational, brush
harvest, group size) and should not be used fareeinent. The use of cameras is
definitely bordering on excessive and should bel wgéh caution. A working
relationship has been established with the surriogritmberland owners in regards to
ATV use, and an agreement to share resources egtrad to enforcement is in effect
with some.

Climate Change

Models can predict potential effects of climatergp@to an uncertain degree of
accuracy. Active management of the Reserve’s dpdaudl riparian forests will need to
have a certain amount of flexibility to account tbe uncertainties. Forest management
practices may need to be modified as natural diatwe regimes change over time. This
will require accurate monitoring of results. Paing a high degree of variability at the
gene, stand, sub-watershed and watershed levedlell the natural processes and
elements to respond to a changing environment.
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Education, Outreach and Research

Goal 3 Education and outreachrlo provide educational and outreach opportunities
which provide natural resource managers as wellgeneral public access to
information on projects and results
Objective 1; Increase participation and understanding for regjioatural resource
managers
Tasks:
Develop Management Plan with assistance and gued@om regional advisory
group
Work closely with South Slough NERR'’s Coastal TragnProgram (CTP) to
disseminate information and results to regionalirstresource managers
Objective 2: Establish relationship with regional educationatitutions to encourage
student participation and research
Tasks:
Develop student involvement with restoration propead case study design
Encourage university level participation with datdlection and scientific
research opportunities
Objective 3: Maximize opportunities for volunteer participation
Task:

Work with South Slough NERR Public Involvement Gdiaator
Education
The Reserve has a well developed Educational coemtarhich focuses efforts on all
ages “K-grey”. Past educational activities hawduded upland forest and riparian
activities and curricula, and this is expectedhtwrease with more effort being placed on
restoration within these habitats. We will explogportunities for in-house educational
programs as well as tying in with external entiaésll ages and levels. Emphasis should
be placed on developing programs which highligketuhiqueness of the South Slough
ecological community:

- Upland Forest community of Sitka spruce, Westermldek and Port Orford

cedar

Wildlife habitat especially for Marbled Murrelet@oho salmon

Ecological continuum between upland forests andcegteary

- Ecological results of habitat restoration

Outreach
Management actions and summarized monitoring esulk be disseminated to both the
general public and regional land use managers giwrthe reserves Coastal Training
Program(CTP). The SSNERR Coastal Training Progreowides information, outreach
and where appropriate, training, to decision makerpriority coastal management
issues. The upland forest surrounding the estypaoyjdes significant opportunities to
demonstrate innovative techniques to improve fdnestth, reduce fire danger, and
conserve estuarine resources. The results of iexgetation with these techniques will
be used to fill in information gaps identified hetCTP.
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Research and Monitoring

Goal 2; Research and monitoring To examine the links between upland habitats
and the estuarine environments and the effects pfand restoration efforts.
Objective 1: Establish and improve understanding of the effectéss of stand
manipulation and habitat restoration techniques

Tasks

Design upland and riparian restoration projectsaas® studies with effectiveness
monitoring elements. Modify restoration effortsemhappropriate.

Establish reference conditions dataset by chaiairtg structural and habitat
attributes at reference sites and using data fristorical records and scientific
literature
Establish control sites within South Slough NERR

Objectlve 2: Establish an improved understanding of the physosalogical and
biogeochemical links between upland, riparian astdaine habitats within the South
Slough watersheds.
Tasks:
Develop plan for long term watershed research
Establish a research focus on characterizing tte kffects of climate change on
sensitive species : Sitka spruce, Port Orford ceddive eel grass and marine
fauna
Increase opportunities for research partnershigis outside entities

South Slough NERR has a 30+ year commitment ta@releof the estuarine habitats and
focusing more effort within the upland forest aighrian areas will greatly expand
research possibilities. There is a need to exathméntricate system of links between the
upland and estuarine habitats. Having a seriestdfe habitat management and
restoration projects within both ecotypes credtesunique opportunity to study these
interactions in depth. Potential research projexctiside;

Role of Alder Dominance within riparian areas, ogien fixation and the

contribution to nitrogen levels within the estuary

Nutrient cycling through salmonid use and decadence

Delivery of particulate litter, including leavestdtus and bark

Sediment budget, in puts to the estuary sink froth lipland and oceanic sources

Speed of wetland accretion and marsh level suriarey

Ground water level manipulation

Delivery and transportation of large wood and gtaubstrate

Ability to buffer wetlands from upland activity

Riparian influence on dissolved, @vels

Natural log delivery to outer coastal beach areas

Effects of upland habitat restoration on estuaBeegrass communities
A series of permanent intensive research plotsheilinstalled within the upland habitats.
These will be placed within each MA and will progidata on long term status and trends
both at the sub-watershed and reserve scale ferstetd health monitoring.
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The Reserves geographic location provides foriguenopportunity to monitor
potential effects of climate change. Past worlhinithe estuary has produced a detailed
compendium of climate and wetland data. This lagllcombined with research and case
study within the upland and riparian area restorafictivities. Dalton creek MA has
been designated as a no treatment control unddimparison to other MAs. Specifically
South Slough NERR is positioned at southern entiefSitka spruce range and the
northern end of the Port Orford cedar range, algwior examination of two upland
plant species relationship and possible range gtétto climatic factors. Within the
estuary, native eel grass occupies the shallovsaea is also very sensitive to broad
scale changes in environment. The reserve isatsted at the dividing line between the
Lower Columbia river bioregion and the Mendocinorbgion which support markedly
different marine and estuarine faunal populations.

All restoration projects will be examined for raseh opportunities prior to any
implementation. If it is determined that a paf@uestoration project does not have a
solid research component, then all data and resiuisld be used for a case study, at a
minimum. If a project does provide an opportuniyexpand the Reserve’s research
component, then the exact project prescription lshioe derived from the research
guestion being asked. When ever possible, ressalid drive project protocol.
Restoration projects will be designed at the PAlend there should be ample
opportunity for no work control units within not lgrthe MA but the PA as well
depending on the exact research questions.

This upland habitat restoration plan is not desibto provide for exact research
methodology or detailed research questions. ThHise/provided in a forthcoming
watershed research plan which will examine the itodké of links between the upland
and estuarine habitats. A separate advisory grnolipe assembled in the development
of this watershed research plan.

72



73



10
&& $(
! #$ %&
I -# - I'$
+# #
) “# % W #
4
4
0
0
|
0 '
- I 1#)
#* &
23 3% #

74




o 0o

1%

8& $'(
)
%" (
- (
%&& (
(
1 (
R
4
!
#
5
!
9
<

e+

%&

75



+ &

Future development into local options for Biomaskzation could significantly
effect planned forest management projects at tlsei®e. Current options for non-
millable wood are few. Having either a local cargeant or perhaps pellet mill
would allow for the off site use of many of the pseducts generated during
treatments, especially from brush and pre-commidifuianing projects. Future
research into regional as well as local biomassipiisies will be a key component
to future management.
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** designates notable species

Alectoria imshaugii

Alectoria sarmentosa
Baeomyces rufus

**Bryoria bicolor (Miller 116)
Bryoria capillaris

Bryoria pseudofuscescens / friabilis
Bryoria trichodes

Cavernularia hultenii
Cavernularia lophyrea (Miller)
Chaenotheca trichiales
Chrysothrix candelaris

Cladina portentosa ssp. Pacifica
Cladonia fimbrata

Cladonia squamosa

Cladonia transcendens

Cladonia verruculosa

Cladonia macilenta

Graphis elegans (Kofranek 4036)
Hypogymnia apinnata (Miller)
Hypogymnia enteromorpha
Hypogymnia physodes
Hypogymnia tubulosa
Hypotrachyna sinuosa

Lecanora pacifica

Lepraria sp.

**|_eptogium brebissonii

Lobaria pulmonaria

Lobaria scrobiiculata (Miller)
Melanelia fuliginosa (M. sp. Too?)
Menegazzia subsimilis (Miller)
**Micarea sp. (possible undescribed
species) (Kofranek 4037)

Nephroma helveticum

**

Nephroma laevigatum
Nephroma resupinatum
Ochrolechia sp.
Parmelia sulcata
Parmelia squarrosa
Parmotrema arnoldii / chinense
Parmotrema crinitum
Peltigera membranaceae
Pertusaria sp. (not amara?)
Platismatia glauca
Platismatia norvegica
Platismatia stenophylla
Polychidium contortum (Miller)
Pseudocyphellaria anomala
Pseudocyphellaria anthrapsis
Pseudocyphellaria crocata
Pseudocyphellaria perpetua
Pyrrhospora quernea
Ramalina dilacerata
Ramalina farinacea
Ramalina menziesii
Ramalina thrausta (Miller)
Ramalina roesleri (Miller)
Sphaerophorus tuckermanii
Sticta limbata
Tuckermanopsis chlorophylla
Tuckermanopsis orbata
Usnea cornuta

Usnea flavocardia

Usnea glabrata

Usnea scabrata
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South Slough NERR
Upland Habitat Restoration
5 year Action Plan

2009

Complete survey of Dalton Creek control MA; Uplatt Riparian habitats.
Complete survey of Wasson MA prior to restorationjgct implementation.
Design and begin Upland habitat restoration prejegthin Wasson MA
Begin to integrate previous estuarine projects wjitand habitat restoration
Begin developing relationships with external reskamtities

Develop sustainable funding source, by-producization

2010

Begin Reserve wide riparian habitat inventory

Begin Reserve wide Upland habitat survey

Complete Wasson MA restoration, including wetlawdsk

Create Upland Habitat Research Plan, convene wsearkshop

Decide on next MA for treatment

Begin research into upland/estuarine relations extiernal research entities
Install series of permanent monitoring plots

2011-2013

Complete survey of remaining riparian and uplarnkitass.
Develop prioritization list for remaining MA.

Begin road restoration treatments.

Complete two more MA restorations

Possibly develop biomass utilization program, co-ge
Monitor past restoration projects

2014

Review past performance

Modify upland habitat restoration plan as needed
Begin second series of MA upland and riparian sgsve
Continue with MA restoration projects

Repeat surveys of permanent monitoring plots
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Ideally the resulting by-products would provide enough revenue to fund the
Reserve’s upland restoration projects. Realistically though the need for funding,
at least initially, will have to come from outside sources, as did the funding for
this management plan. A list of potential sources is provided below. This is by
no means a complete or necessarily accurate list, as conditions and funding
priorities change frequently. One interesting concept proposed is the use of
standing timber as matching fund for grants which require them.

Weyerhaeuser

Collins Foundation

National Fish and Wildlife foundation; Native plazdnservation initiative

National Fish and Wildlife foundation; Pacific gsagsots salmonid initiative

Burning Foundation

Friends of Paul Bunyan

Giles and Elise Mead Foundation

Harder Foundation

Kresge Foundation

Laird Norton Foundation

Mountaineers

Pew Charitable trust

Plum Creek

Rockefeller Bros Foundation; Fund for sustainala@eetbpment program

- USFS Woody Biomass Grants

More research into funding sources is required@adned for spring 2009.
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Ecosystem

DRAFT
Conceptual Model of the South Slough Watershed

Ecosystem Controlling Ecosystem Ecosystem
Drivers Processes Factors Structure Functions
Climate and Fluvial and Tidal Water quality Aquatic vegetation Soil
Atmosphere Hydrology formation/nutrient

Human Activities:
Land Cover Change

Human Influences:
Invasive Species

Sediment transport and
deposition

Sediment
characteristics

Nutrient delivery and
transformations

Geomorphology/
topography

Key species (e.g.
beavers,
invasives)

Emergent and
woody vegetation

transformation

Aquatic
invertebratgs

Drainage
networks (e.g.,
tidal and non-tidal
channels

Disturbance
regimes

Habitat for flora
and fauna (e.g.,
foraging,
nesting/reproducti
on, migration)

Large woody
debris

Carbon
sequestration

Direct or indirect
production of
goods for human
benefit (fiber,
protein)

Direct or indirect
production of
services for

human benefit
(sediment

retention, flood
abatement,

erosion control)
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Conceptual Model of the South Slough Watershed
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Management o* o AR
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t" o" *
Improve Reduce fuel s/ Restore pre - Restore or Generate
forest chance of contact enhance project
diversity and catastrophic natural habitat for revenue from
resilience fire processes native flora forest
and fauna restoration
activities

Ecosystem
Functions

Soll
formation/nutrient
transformation

Habitat for flora
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foraging,
nesting/reproducti
on, migration)
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sequestration
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Example: Forest Management Area- Hidden/North Creek

Goals

Objectives

Treatment

Location

DRAFT

Reduce fuels
/ chance of
catastrophic
fire

® Reduce % of WH
within project area.

® Reduce competition.
® Mimic natural
disturbance through

small gap creation and
thinning from below

® Favor less shade
tolerant species, SS,

Improve
forest
diversity and
resilience

® Reduce fuel loads
within stand initiation
areas of heavy human
use

® Create fuels break
along boundary and
sub watershed lines

® Reduce competition
for conifer and Red

Alcloccl

Restore or Restore Generate

enhance pre-contact project

habitat for natural revenue from

native flora processes forest

and fauna restoration
activities

® Improve species
diversity within MA.
Improve soil quality

® Increase amount
of large woody
debris within
stream reach

* Reduce host

for downbhill
spread of
pathogen
within highly
contaminate
areas.

d

Stand Enhancement

® Selective and small
gap commercial
thinning harvest
focusing on WH 12-
38cm dbh while
including some other
conifers.

® Leave 25% PA
untouched.

® Use IC road and skid
road/trail on peninsula

for access and
harvest,

Fuels Break/Reduction

® Cut brush and conifers
to prescribed spacing,
leave uncut skips in
treatment.

® Remove/chip brush
where access allows,
lop and scatter rest

Planting

® Plant Red Alder within
areas of fuels
reduction and gaps
created with
commercial thinning

® Plant SS and RC
within commercial
thinned areas

Riparian Habitat
Enhancement

*Place large
woody debris in
North Creek
channel- wood to
come from drop
and leave stand
enhancement
project in area

POC
Sanitization

*Remove all
POC stems
within 30’ of
roadside and
15’ of trail.
Includes
seedlings.

Within stem exclusion
areas. 8 ha non-
commercial drop and
leave. 24 ha
commercial thin/harvest

East side 7 devils rd,
both sides IC road. Both
sides skid road,
southern boundary

10 ha, 25 acres

Within areas of Fuels
and stand enhancement
project areas

Within Lower
reaches of North
creek

Along both

sides of 7 devil's

and IC road.
Along Hidden

creek trail.4ha
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