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To Jim Roden:

Over the past six months, Bark volunteers devoted almost 600 hours to
groundtruthing the Jazz Timber Sale area. Bark staff and volunteers led multiple
hikes to the planning area, introducing 138 people to the area, and organized a
campout i n which 17 Bark volunteers spent three days visiting and documenting

units and road conditions. In addition , eight Bark volunteers have read the Jazz
Preliminary Assessment , extensively researched related scientific articles, and
contributed to the writing of these comments . Over 2,000 people signed letters

expressing their concerns about the environmental impacts of the Jazz timber sale
and urging it to be withdrawn

| relate the above information to provide context for the comments below, and to
reque st you actively engage with the substance of the se comments and use both the
scientific and site specific information herein to create a better restoration project for
the Collawash watershed.

Introduction

The science and implementation of restoration treatments in young -managed forest
landscapes is in its infancy. As recognized by the Pacific Northwest Forest
Restoration Learning Network, w  hile retrospective studies and models suggest active
restoration is warranted, there are few long -term studies whi ch help managers clearly
iden tify "best management practices " for thinning projects. (Davis, 2008). In fact, a
common debate is whether forests should be actively restored (e.g., thinned) and how
management of road systems interact with thinning to affect ecosystem recovery at
watershed and landscape scales. Moreover, as forest managers begin to implement
active restoration in degraded forest landscapes, specific prescriptions for treatments

have been extremely diverse. With limited practical experience, ma nagers often are
struggling to interpret the scientific literature and develop treatments that are both
operationally feasible and consistent with long -term ecological objectives. (Davis,
2008).

Such is the case with the Jazz Timber Sale. Bark and the F orest Service can agree
that the Collawash Watershed is an area significantly degraded from decades of poor
management. As discussed in the Jazz Preliminary Assessment (PA) and
Collawash/Hot Springs Watershed Analysis (CHSWA), past logging and road buildin g

activities have resulted in extensive habitat degradation and adverse impacts to water
quality t hroughout the watershed. T he Collawash Watershed is in need of
restoration.
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However, Bark diverges from the Forest Service concerning the best path to fores t
recovery. As noted above, there is yet to be scientific consensus about how, or
whether, forests should be actively managed to achieve restoration objectives . With
the Jazz Timber Sale, the Forest Service heartily embraces active management, with

the t win goals of growing bigger trees faster  and meeting timber volume targets
despite only nine acres of the project area in designated timber emphasis

While there may be some benefits to active management, Bark believes that the
environmental tradeoffs,  especially in a watershed as important and unstable as the
Collawash, far outweigh the conjectured benefits.

As a general pattern, however, the PA fails to provide quantifiable information about
the se actual environmental impacts of the proje ct. For exam ple, vague analysis such

as oO[t]l]he thinning projects would result in tel
would very slightly iPAa@tr8é)assmely Ipadsatk mofelquestisné: (
How much reduction in canopy? Homudlmngsia oV
slighto I nHow evasstkis? determined? The PA is full of such fact -free
conclusory statements, that serve no purpose bu

Thinning S cience

The Jazz Timber sale is premised o n the assumption that thinning  grows bigger trees
faster and that this  outweighs the ecological impacts of increasing soil compaction,
sedimentation, and peak flows while decreasing wildlife habitat, d own woody debris
and snags. This assumption is neither fully supported in scientific literature, nor
apply equally to every stand of trees in the Jazz project area.

As noted above, the concept of active thinning to restore forests is fairly new, and yet
proven. One important body of research on restoring young forests has come from

the Pacific Northwest Coastal Forest Restoration L earning Network. The Learning
Network was created in an effort to facilitate communication between managers and
scientists, and catalyze growth in practical restoration knowledge. The learning
network includes members from restoration projects within young -managed forest
landscapes throughout the Pacific Northwest Coast (SE Alaska, British Columbia,
Washington, Oregon, northern California) and parts of the West Cascades, North
Cascades, and Pacific Ranges.

Far from making the sweeping claims that the Forest Service presents in the Jazz PA,

the Learning Network has identified several remaining questions about the impacts of
thinning. (Davis, 2008). Of particular interest to the Jazz sale are the following
questions identified by the Learning Network, followed by suggestions for further
research:

How will stands develop if they are left unthinned?

We are not certain how stands will develop if they are left unthinned. Because so
much of the landscape remains in a younger condition (under 80 years), we still have
little empirical data on the development of unthinned stands. Often, the decision to
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thin a stand or not thin a stand is a decision based on operational logistics,
economics, and expectations of improving ecological conditions of the system.

How do treatments interact with the natural processes of the forest system?

It is not clear how restoration treatments may interact with or change disturbance

regimes or alter hydrologic regimes. For example, it is pos sible that thinned trees may
become wind -firm and reduce the amount of windthrow patches in the future stand.
Alternatively, thinning could encourage increases in forest pathogens (e.g., Annossus

root rot in western hemlock) that may prevent the stand from reaching a late -seral
state. In addition, thinning can alter wildlife behavior (e.g., increase bear damage,

alter ungulate browse). These may have unanticipated impacts on stand development

and should be considered from the outset.

If a young stand is tr eated, what type of treatment should be used?

Knowledge on the impacts of variable density thinning and the inclusion of skips and

gaps, including size and spatial arrangement, is still unknown. Results from most

studies that have investigated these are st ill in early stages of development, so long -
term trends remain clouded. The tradeoffs of one entry versus multiple entries are

also unclear. Many believe that multiple entries may be necessary to achieve late -
successional habitat, especially where western hemlock is prevalent. However, the
repeated disturbance from tree felling and harvesting equipment on other elements of

stand structure and composition are not known. (Davis, 2008).

Bark echoes these uncertainties about thinning and requests that the Fore st Service
engage with this scientific uncertainty rather than making unsupported, sweeping
conclusions about the unequivocal benefits of thinning.

In addition, other research on thinning urges forest managers to approach such
projects cautiously, acknowl  edging their uncertainty and ecological tradeoffs. A team
of six scientists recently considered large scale thinning and identified many
concerns about the practice. They found that even when confined to previously
harvested stands, thinning treatments m ust be evaluated carefully and implemented
in such a way as to avoid negative impacts. (Carroll, 2009).  Ground based methods
and associated machine piling, burning of activity fuels, construction and increased

use of roads and landings can increase soil e rosion, compact soils, and elevate
surface runoff. (Carroll, 2009)

They concluded that n o evidence exists to support the contention that an
extensive thinning program will hasten restoration of historic patterns of forest
heterogeneity on a landscape scale. Hence, thinni ng treatments should be applied
cautiously and only where ecologically warranted. Thinning should not be
considered a cure -all for forests degraded by fire exclusion or other human
activit ies. (Carroll, 2009) . As discussed below, Bark requests that the Forest Service
engage with these ques tions and cautions and develop more reasoned and
scientifically supported restoration -based alternative for inclusion in the
Environmental Assessment.
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Inadequate Range of  Alternatives

In the context of this scientific uncertainty about thinning projects, it is all the more
important that the Forest Service present a range of alternatives that recognizes the
different approaches to restoration, with a comparison of the costs and benefits of
each approach.

The purpose of the Nat i onal Envi r on me atersativesPeguirementistdct 6 s
osharply defin[e] the issues and provid[ e] a ¢
the decisionmaker andthepu bl i c. 6 4 0 Cl14F .ARreasohablg alterizatives

mu s t receive a oOrigorous exploration and obj e
that might enhance environmental quality or avoid some or all of the adverse
environment al effects. o I d. A udresdived @iifliaty ( 4 ) .
concerning alternative uses of available resources the EA need only analyze the

proposed action and proceed without consideration of additional alternatives. 36 CFR

§ 220.7(b)(2)(1). However, this is not the case at present.

With on ly one proposed action, the Jazz PA does not provide alternatives that
osharply define the issuesd6 and oprovide a cle
comments, we made it clear that there are several unresolved conflicts concerning

alternative uses of resources, and specifically requested that the Forest Service drop

all units in Late Successional Reserves and High Earthflow areas. To comply with

NEPA, the Forest Service should have prepared alternatives that incorporated and

assessed these two concerns, as they are reasonable alternatives to achieving forest
restoration in the Collawash Watershed.

Instead, the Forest Service dismissed these alternatives through the biased lense that

active management is the  only way for the watershedtorecover ( 0 Thi s option w
fully developed because it would not provide the benefits . . .and because the effects

of thinning were not f oBAa 37t WWhilb the Foredh Setvigenis i al . 6
entitled to its opinion about the costs and benefits of thinn ing, the very purpose of

the alternatives section is to thoroughly discuss different approaches to resource

management so as to create a clear basis for choice among the options. A fully

devel oped alternative that used a oncarngnfay lkave t ouc
met the Jazz purpose and need with fewer adverse environmental tradeoffs 0 but as it

is, the public is left guessing.

While Bark did request alternative actions in its scoping comments, the duty to
develop reasonable alternatives lies  also with the agency. As courts have found, [i]n
respect to alternatives, an agency must on its own initiative study all alternatives
that appear reasonable and appropriate for study at the time, and must also look into

other significant alternatives that are called to its attention by other agencies, or by
the public during the comment perDuboislv. &% Deptt ded f
of Agric ., 102 F.3d 1273, 1291 (1st Cir. 1996) (quoting Seacoast Anti -Pollution League ,

598 F.2d at 1230).
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By only anal yzing one action alternative , the Jazz PA fails to meet the standards

established by NEPA and the courts, and provides little to no room to discuss

different approaches to public land management. Throughout the following

comments, Bark makes several sugges tions for alternative management in the Jazz

project area. To comply with NEPA, the Forest Service should develop alternatives in

the EAthat 0 sharply defin[e] the issues and provid]
options by the decisionmaker and the pu bl ic. 6 40 C.F.R. A 1502. 14

Lack of Information about Prescription

NEPA exists to provide the public access to high quality information about the

impacts of projects on public land so that they can, in turn, provide meaningful

comments to the federal agencies about these projects. To that end, "federal agencies

shall to the fullest extent possible: (b) implement procedures to make the NEPA

process more useful to decisionmakers and the public, (d) encourage and facilitate

public involvement in decisio  ns which affect the quality of the human environment."

Id. at 81500.2. To best fac ilitate good decision making, O[ a]J] ccur ate scient.i
expert agency comment s, and public scrutiny ar
40 C.F.R. 81500.1(b).

Rath er than providing the high quality information NEPA requires in a way that

invites public understanding and participation , the Jazz PA was organized so as to

make it very difficult to understand exactly what the impacts of the silvicultural

treatments woul d be in any givenunit . Inthe 0 Proposed Actiond secti
is told that the prescription would vary unit by unit, that the way of measuring tree

density would vary unit by unit, that the size and amount of skips and gaps would

vary unit by unit  (PA at15) ... all of which provides the reader very little information

about is actually going to happen, thus little way to assess the accuracy of the

analysis that follows

Piecing together the prescription by pulling out different parts of the PA, Bark
guesses at a general prescription : Stands currently have a Relative Density of 55 -85
(PA at 45) and will be logged to an RD of 20 -25inm atrix and 20 -40in LSR ( PA at 16).
After stands are logged, they will have canopy closure of less than 40% in the matrix
and closure of an unknown amount greater than 40% in the LSRs ( PA at 105 ).

While the PA offers no specific details about the prescription for each unit, nor

discusses the relationship between RD and percent canopy closure (both of which are

used to discuss prescription  and to assess impact ), Bark knows that th  is information
must exist to inform the future stand markings. Failure to provide them in the PA
impedes our ability to provide informed, site -specific comments and analysis and
thwarts the purpose of NEPA.

In its rich examination of active management and thinning, the Learning Network
advised that r egardless of what type of prescription(s) is used, the prescription
development process should be thoroughly documented. This should include pre -

treatment inventories and/or description of initial conditions, rationale for decisions
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and treatment, prescription(s) applied, description and map of treated area (even a
coarse sketch can be useful), and auditing/monitoring efforts as well as photos and

other pertinent information. If different treatments are

used throughout the stand,

these should be well documented (e.g., what these are, approximately how big they

are, and how they are spaced). Finally, when possible,

treatments should be set up

to inc rease learning ; not all treatments need to be a well replicated experiment, but
well documented observations can be very valuable for future management. (Davis,

2008 , emphasis included ).

Bark thoroughly agrees with this advice and requests that the Forest Service provide
much more accurate information about its planned pre scription in a unit by unit
basis. Failure to do so not only violates NEPA, it prohibits both the Forest Service

and other stakeholders from better documenting and monitoring such projec ts.

Stand Productivity
Throughout the PA, the  Forest Service describes the

forests in the Jazz planning area

as dense, over -crowded, experien cing growth suppression, etc. From Bar-ké-s

ground experience in the project area, many of the

units actuall y have arich diversi ty

of life on the forest floor, with Oregon grape, vine maple, ferns and rhododendron . In
many respects, this forest does not fit into the description of an impaired plantation
stand that might benefit from human

intervention.  Indeed, most Jazz units have a
much healthier and diverse understory than
nearby areas that have already been

Jazz Unit 44: showing a great deal
of diversity and openness

thinned.
Post-logging unit of the
nearby Roman Timber Sale <
In analyzing Stand Productivity, the PA says

little to no direct or indirect effects to stand
growth or productivity from thinning. PA at 47 .
However, peppered throughout the PA are
discussions of several negative impacts, including
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effects, understory damage and subsequent suppression due to soil compaction,
damage to leave trees , loss of standing and downe d dead wood, loss of understory
vegetation and damage to mycorrhizal relationships.

Water Quality

1)Current Conditions
The Collawash watershed is a Tier 1 Watershed, indicating it is prime anadromous

fish habitat. Many threatened anadromous fish depend on the quality of this
watershed for survival . Wi nter Steel head re
anadromous fish i n CHIWA, 3w4d.t Surveyh shdwdthat 50% of the

run present in the subbasin above Two Rivers used the Collawash watershed as a
Sspawning area. This species is considered a 0s
habitat will greatly impact the viability of the species . CHSWA, 3-24. Late Run Coho,

al so a o0stock at ri sk, 0 alnfactthis popultionis prabdbly wat er s
the last wild population of coho found in the entire Columbia River Basin. Late Run

Coho is on the Region 6 Sensitive Species List
stock is very weak and has a high potential fo r ext i n@HSWA 8-24.

The Col | awashds tendency for fl ash flooding, e
summer low flows are a direct result of the extensive road system veining the
watershed . As indicated by the Mean Monthly Flow Chart (CHSWA, 3 -12), the

Collawash River is much flashier than the Upper Clackamas River and Fish Creek,

which are highly comparable in other regards. This is confirmed in the Jazz PA, that

shows Turbidity measured at 37 NTUs in February, compared with .3 in August &

October. PAat74. The PAds acknowledgement that the Fe
comeduringarun -of f event 6 s i mp thgfregueneysof stich events ainder

the current baseline conditions

According to the Background Sediment Regime Map of the CHSWA (2-16), many of

Jazz are in or adjacent to areas of the Coll aw
landslide (active and dormant), Streambanks, Unstable Drainageways, Rapid Stream

Downcutting, Debris Slides and Flows in Major Drainageways, Soil Creep, Slo pe
Under cut t-16n gTée rélafive hazard rating is based on . (1) susceptibility of
landform type to mass -wasting events and (2) likelihood of sediment from that event

reaching a defined channel. From comparing unit maps with the CHSWA map, it

appears that Jazz units 16, 18, 20, 28, 32, 34, 40, 46, 60, 64, 68, 69, 86, 90, 92, 94,

150, 154, 156, and 144 are either adjacent to or overlap streams of this unstable soil

type. Addi tionall vy, oturbidity levels in the Colll
persi st |l onger when compared to any other st
(CHSWA, 3-19).

Bark groundtruthers found many current examples of poor water quality in the
project area. For example, where Slide Creek runs through Unit 16 and 18 there are
currently multiple places where the stream bed is jumping channels, essentially
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moving down the hill slope.  On field visits in October of last year we found the water
running quite milky though both Cap and Peat Creek along 6311. This milky nature
shows t hat there is already a higher than normal level of turbidity in the stream.
Because of the highly unstable nature of the proposed units, clearly and consistently
indicated by the CHWA, increased sediment delivery from Jazz to streams will worsen
water qual ity, regardless of the alleged forest stand condition improvements.

2) Increased Sediment from the Jazz Timber Sale

The CHSWA recommends to oOoreduce the road cont

(CHSWA, 1-6) . OEXxi sting management tioneahdadelwaly ins edi me
the watershed comes primarily from the road system; some sites are chronic

producers. Pathways for sediment transport and delivery have been expanded by

road related drai-6agedTHhEHEWSWAlcontinuesa o[t
|l oss of aquatic habitat, with effects manifest

1-6). The CHSWA further recommends that the Forest Service reduce human causes

of erosion/sedimentation, related to timber harvest and roads, by decommissioning

roads not needed. (CHSWA, 1 -6).

The Forest Service recognized the importance of removing roads from the Collawash

Watershed in its recent Increment 2 Road -decommissioning project. The  Increment 2
Preliminary Assessment att & roadwi$ eerdog eetl and matural o u
drainage patterns are restored, the road will likely continue to affect the routin g of

water through watersheds. Inc. 2 PA at 33 . And that, [tf] he sediment contribution to

streams from roads is often much greater than that from all other ro ad management
activities combined, includiimg2PAmpg34.ski ddi ng and

Despite Barkds best efforts to support the Fo
Travel Management Plan and decommissioing 49% of system roads , the Forest

Service unfortunately chose not to decommission all the roads identified in the

preferred alternative of the Increment 2 EA. By selecting Alternative 4 rather than

the preferred alternative, the Forest Service only decommissioned 170 miles instead

of 255 miles. While the Jazz PA talks at length about the roads that will be
decommissioned, it does not admit that the choice not to decommission 85 miles of

roads will result in an additional 156 stream crossings being left on the landscape

and an additional 571 tons of sediment delivered into the Collawash Watershed. Inc.

2 EA at 63. Many of these roads were kept open to facilitate the Jazz timber sale. In

this context, re -opening more than eleven miles of road -even i f only otemp
will have a cumulative i  mpact that is never captured by the Jazz PA.

a) Road R epair
Thinning projects still have an impact on the hydrology of the area, including soil
compaction from hauling and landings, road building, sediment from hauling, etc. It
is well -documented that r oad-building and landings greatly elevate soil loss in a
persistent fashion. The loss of topsoil via erosion irretrievably reduces soil
productivity. (Beschta et al.,, 2004; Karr et al., 2004). It is likely that the
increased area of disturbed soil r  esulting from re -opened roads, temporary roads,
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and landings necessary to accommodate thinning will significantly affect aquatic
health (Carroll, et.al., 2009)

It appears that for its determination of system vs non -system roads, the Forest

Service simply relied on existing maps and did not field check the roads and that
sever al of the oOopen system roadsdé are mischar
be | isted as existing road alignments that nee
6300180 in unit 62 has 15 feet alders growing in the road bed that make the
alignment nearly indistinguishable. In addition, 6311 130 which runs through units

8 to 14 is passively decommissioned. Grass and native forbs are growing the length of

the road (see photo). Thi s r oad, which is shown as 0syste
the same condition as t meanits dXanksild.i ng al i gnment o

Bark has checked all the roads and requests that the EA better reflect what exists on
the landscape, and the level of roa  d work actually required for this logging project.

Thi s i s 0 r -d30d @vhictb §
has passively decommissioned
itself.

In addition, of the system road repair that the Jazz PA touts as a positive benefit to
the watershed, Bark has found at least 16 miles of road repair has already been
completed through other contrac  ts. Please correct this information in the EA and
make clear that the all listed road repairs do not depend on the Jazz sale moving
forward.

b) Road rebuild ing and new roads
In a watershed where roads have significantly contributed to the degradatio n of water
quality and habitat, and the Forest Service is currently undertaking a major effort to
decommission roads, Bark is very disappointed that the Jazz Timber Sale, as
proposed, will reopen many miles of actively or passively decommissioned roads.
Roads going into Units 2, 8 -14, 60, 64, 70, 74, 80, 100, 110, 112, 132, and 137 -140
have all been closed. And all will be re  -opened for the Jazz sale.

Specifically, the Forest Service has already decommissioned roads in units 60, 64,
70, and 136 through 14 0. Roads along 6330 leading into units 110 & 112 are
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beautifully ripped and have created a wet, rocky habitat supporting riparian species
of plants like Saxifraga sp., Valeriana scouleri, etc. These roads are also surrounded
by old growth trees. The same i s true for the decommissioned roads into units 138

and 140. Of particular concern is the oOroad al
not, in fact, exist. On a Jazz Field Trip with the CSP, Jim Roden joked how no one
would even know it is there without him pointing it out. This should be characterized

as a o0newdne whxkardquires a creek crossing directly adjacent to old growth

cedars. Perhaps the Forest Service is trying to mask or minimize the real impacts of

wasting time and money to rebuild road s it already decommissioned 0 many so
successfully that they have been restored to proper function 0 but Bark requests a

more accurate assessment of the extent to whic
fact, exist.

More substantively, Bark believes th  at the economic and environmental impact of re -
opening already decommissioned roads far outweighs the slight benefits of the
proposed thinning project, and requests that the Forest Service prepare an
Alternative that does not include re -opening any previou sly decommissioned roads.

Even when temporary roads or haul routes can be rejuvenated with minimal earth

movement, significant and long  -lasting environmental impacts occur. Forest health

doesnot automatically return to i t s ap bderor | e
decommissioned, just because the Forest Service remo ves the road from its

inventory. It often can take 20 years to successfully re -vegetate a road; in the

meantime, the environmental impacts of the road remain. This is especially true

when oOdmeicsosm oneddé roads are never intended to
stored for future projects which further compact soils and re -impact the area. This

type of odecommi ssioning for storageo negates
recovery touted in the  assessment.

The only analysis that the PA provides concerning the impact to water quality due to

road construction, reconstruction, maintenance or obliteration is the vague and
inconcl usory st fheeprobabitity of ang impaots to water quali ty or
fisheries resources caused by sedimentation ... s extr e mePAyt55.0This 6

fails to disclose that twelve stream & seep crossings will be need to be reconstructed
(see PA at 19-20) and the completely expected and unavoidable increases in
sedimentation that building roads over streams will have. Please provide a more
thorough, honest and quantified assessment on the impacts to water quality in the

EA.
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This segment o f the
decommissioned r oad in
unit 34 is already starting

to recontour to the
landscape.

The berm in foreground is
preventing traffic into Unit 70.

This road has been ripped
significantly at 3 separate stream

crossings - done just last year! It
would be immensely wasteful to
reopen this road.

This giant wes tern red cedar
would be at risk if the road is
punched through to get to unit
18.

c) Increased Sediment from H auling

From reading multi  ple fish consultation documents for the Mt. Hood National Forest,
Bark has learned t here is a high probability that the use of haul roads will introduce
some sediment into ditch lines and in some cases to streams. The amount of

sediment eroded from the roa d surface depends on the amount of traffic, the

durability of the aggregate, the level of maintenance, the condition of the ditch lines

and the amount of precipitation. The Jazz PA also acknowl edges
the potential to introduce sediment i n small guant i ti ePA ati7id.t o

Again, this is the type of vague statement that frustrates public review. How much

potential ? How much i s
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roads used for hauling,t iosveirtald , 0 ©omaldlsémaddhedumr
which could be quite significant. In an already heavily impacted watershed, what is

the I mpact of adding even a osmall é amount o f
sediment from road construction, landing, erosion, etc)?

Hauling and other road use greatly increases the negative impact of the road network

on sediment delivery and runoff effects on affected streams. (Reid and Dunne, 1984,
Potyondy et al., 1991). The amount of sediment significantly increases when a
dormant, revegetated road becomes a resurfaced haul route. (Rhodes, 2002). Please
provide more specific and quantifiable information in the EA.

The PA states that there no native surface roads that have hydrologic connections to
streams. However, paved a nd rocked roads also contribute to sediment from hauling
and Bark has identified several places on the landscape where there is a hydrologic
connection between roads and streams that the Forest Service must address in the
EA. Specifically:

a) On 6310, be tween units 48 and 44 an inboard ditch dumps right into the
headwaters of Paste Creek;

b) An inboard ditch along 6340 dumps into a small seasonal stream about 100 yards
up 6340 from the 63 juncture only a ¥ mile from the Collawash;

c) On 6310 just south of unit 52 there is an inboard ditch running north and
dumping into headwaters of Peat Creek;

d) On 6380, just north of the 6380 -120 juncture, an inboard ditch dumps directly
into a creek.

Up 6330 this small stream is
running right across the surface
of the road

Found along 6310 on the
headwaters of Paste creek, where
it runs just south of Unit 44. The

water on the right side of the
picture running down the hill is
the creek. The water flowing from
the bottom of the picture is the
inboard ditch on 6310
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3) Logging in Riparian Reserves

We are concerned about the large amount of Riparian Reserve logging included in
this project. Not only is the Collawash watershed very susceptible to landslides, but

the Riparian Reserves in these units are recovering quite well. All the streams we
have seen were covered in healthy riparian plant species, and most units had a
vibrant understory 9 including western red cedar 0 growing up. The Jazz units
appear to be a perfect example of an area that is capable of recovering on its own.
This observation is supported by the CHSWA, which affirms that "along many of
these affected streams [those affected by past management], deciduous vegetation
has reestablished and now provides sufficient shading” (CHSWA, 3 -20). The
proposed logging will have a detrimental impact on the rip arian areas.

Riparian reserve thinning would occur on approximately 506 acres of the Jazz timber
sale. PA at 55. The PA sWaer tensperatunea would not be affected by the
proposed action, because no vegetation would be cut except for some narr ow skyline
corridors and hazard tree removal along roads within the primary shade zone along
perennial and intermittent streams. PA at 71. Bark fails to understand how 48
skyline yarding corridors over perennial streams up to 15 feet wide each, and up to 5
corridors per 1000 feet, would not result in an increase of water temperature. In
addition, the project will reopen at least 12 stream crossings on decommissioned

roads, many of which have re  -grown riparian vegetation. These are all distinct canopy
openings that can and should be quantified in terms of potential to increase stream
temperature on this already degraded watershed.

There are very few data on the impacts and benefits of riparian thinning, and
what is available is highly a  mbivalent or indicates net harm to water quality
(Reeves et al. 2006b). This suggests that the risk of inadvertent adverse effects
on water quality and aquatic biodiversity from an extensive mechanized
thinning program is high (Rhod es 200 7).

In addition to temperature increase, thinning in Riparian Reserves also can lead to

increased sediment.  The Environmental Analysis for the Collawash Thinning project,

also in this watershed, admitted thasagduddi nni n
disturbing activity that has the potential to cause a temporary reduction in water

guality by allowing sediment to enter the stream channel from surface erosion or run

of f . &6 fact, Tchmbmed with the turbidity levels in Collawash which are higher and

persist longer than those of surrounding streams , points to the presence of greater

impacts than acknowledged by the PA.

4) Peak Flows

The Jazz timber sale is located in the Transient Snow Zone, in which removal of
canopy could increase snowpa ck and during the inevitable rain -on-snow events,
increase peak flows. The PA gives this fact a slight nod ( see PA at 66, 84 ) but fails to
adequately quantify all of the openings created by this project and acknowledge the

site specific impacts of decreas ed canopy closure and increased flows. Nowhere does
the peak flows analysis discuss the 61 acres of roads, skid trails and landings that
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would be constructed ( PA at 94 ) or the 50 acres of bare skyline corridors ( PA at94) or
the 25 acres of clearcuts for e |k (PA at 16). These 126 acres of deforestation, in
conjunction with the overall decrease in canopy closure as much as 40% over more
than a thousand acres , will absolutely increase peak flows on local creeks in the
project area.

In addition, the PA doe s not disclose how long it will take Jazz units to hydrologically
recover after the canopy is decreased to an undisclosed percent. This information is
crucial to making informed decisions.

Bark groundtruthers found numerous examples of  streams that are  already
channelizing streams  from peak flows, such as Slide C reek in units 16 and 18 which
also shows signs of channel jumping . They also found numerous other examples of
channelizing streams along Paste C reek in Unit 40, along Blister C  reek near unit
144, and Peat Creek in Unit 34. Increased
peak flows will exacerbate these conditions.

Peat Creek in Unit 32. Note how
the channel is experiencing
significant downcutting

Slice Creek is Unit 18 note the wide
channel because of peak flows

Logging in Late Successional Reserve S

Approximately 7 26 acres of the project are in Late Successional R eserves LSRs). PA at
10. LSRs are to be ma naged to protect and enhance conditions of late successional

and old growth forest ecosystems. Although the Northwest Forest Plan sets the

general target that the  LSRs should be 80% late successional forests, few are at or
above that threshold. One of th e closest is the Collawash LSR, with 74% late
successional forest. North Willamette Late Successional Reserve Assessment
(NWLSRA) at 4-36. Confusingly, t he PA states t hat
approximately 45% late -successi onal habi t athé desiradd futures
condition level of 70% late successional habitat. PA at 107. As the PA never specifies
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which pages of the NWLSRA it is relying on to inform its analysis, Bark is unable to
check the accuracy of the PA, or understand why the numbers vary from our
understanding of the NWLSRA

If, indeed, the LSR is already at 74% late -successional habitat, with only 4% mid -
seral habitat, is it honestly necessary to actively manage that 4% and incur the
negative environmental tradeoffs, including i ncreased edge effect and decreas es snags
and down woody debris?

All of the LSR units of the Jazz proposal are adjacent to rare remaining old growth
forests, many of which are newly designated wilderness. Units 70, 74, 76, 82 and 78
are all next to the Bull of t he Woods Wilderness expansion. Historic checkerboard
harvest patterns led to fragmentation of late -successional old growth (LSOG) patches
and reduced their ability to contribute to conservation goals. LSOG stands may
function as islands of habitat for old forest associated understory species. Effects of
thinning on landscape connectivity, spread of invasive species and other spatial
processes need to be considered in the context of the configuration and degree of
fragmentation of remnant LSOG stands. Logging operations increase the edge
impacts around the mature forests that are currently providing ideal habitat for the

northern spotted owl and create opportunity for species like the horned and barred

owls to move in on the territory of the spotted owl. Dispersal and establishment of
some plants may be especially limited among old growth stands because edges
of old growth patches may be unsuitable for many plants due to altered
microclimate (drying) and increased seed predation (Ju les et al. 1999, Jules
and Rathcke 1999, Talmon et al. 2003, Jules and Shahini 2003).

Edge effects have been documented to commonly penetrate 100 m into a forest stand

(Chen et al. 1992). Even when edge is conservatively defined based on a 60 m
zone, a high proportion of existing old -growth stands are largely edge habitat and
would be subject to indirect effects of thinning of adjacent stands. (Carroll,

et.al.,, 2009). Strong edge effects also subject remnant LSOG patches t o]
increased propagule pressure from non -native species, making them more at risk

for in vasion by diseases such as Port  Orford Cedar root rot (Hansen et al. 2000,
Kaufmann and Jules 2006), as well as exotic flora that grow into the forest canopy

(e.g., cape ivy ( Delaria odorata )) or dominate understories (e.g. Himalaya
blackberry ( Rubus discolor ))(Merriam et al. 2006, Keeley 2006). The Jazz PA
contained no analysis of the impact of increasing edge effects in LSOG stands
through logging in LSRs.

Another detrimental impact of logging in the LSR is the loss of existing snags and

shag recruitment. Regarding snags , 0The NWLSRA recommended
wood cover at a rate of 10 to 15%. To achieve this in plantations, most of the trees

that need to be cut down to achieve thinning objectives would need to be left on the

ground. The cost of creating down wood at these rates would not allow for an
economically viable timber sale. Since no other funding is available to implement the

thinni ng project, the benefits gained in terms of accelerating the development of other

157 Bark Comments on the Jazz Timber Sale



| ate successional charact er i sPAiatcl87 . wBark sudgestso t
that the Forest Service use a Mature drop and leave (MDL) prescription, which
includes thinning conducted in stands where trees are large e nough to be of
commercial value which  are not sold, but are left on the site . This alternative would
obviate the need to build any roads, landings or skid trails to and in the LSRs, and

the money saved coul d balance out the lost income.

One of the most unique features about the LSR units is the diverse understory in

many of the plantation stands , which speaks against the need to thin . In many of the
units, particularly those that are in, adjacent to or ne ar to mature stands of native
forest, the trees have maintained considerable distance and have facilitated new
growth without choking out other plant species. There are Douglas fir and cedar
saplings growing amongst Oregon grape, vine maple, rhododendron, willow and red
alder. For example, i n Unit 2, a very small unit, there is a rapid transition of plant
communities. At its highest point we found chinquapin and rhododendron and atit s
base, the community changes to skunk cabbage and Veratrum. This particul ar unit
contains many of the common plants associated with low eleva tions and displays no
need for active management.

Wildlife Impacts

1) Northern Spotted Owl

The Forest Service has not surveyed for owls in the Jazz Project area since 1994 o}
over fifteen years ago . Despite the utter lack of knowledge about how many Northern

Spotted Owls are present in the area, and where their nest sites are, the Jazz PA

makes that claim that this project is Not Likely to Adversely Affect (NLAA) Spotted

Owls. In additi on to no actual information on the ground, there exists a logical
inconsistency between the factual reality that the Jazz sale will decrease snags,
decrease canopy cover, decrease prey, increase competition and predation and
increase noise and the ForestS er vi ceds assertionPaA&atadl. Jazz

The PA did acknowledge one of the key environmental tradeoffs in logging spotted owl
dispersal habitat: Flying squirrel populations in second growth plantations decline
after the plantations are thinned an d remain at low levels. PA at 105 . The northern
flying squirrel is the principle prey of the spotted owl. Additional research has found

that squirrel populations in unthinned patches are larger than the thinned, and even
those decline after adjacent area s are thinned. (Wilson, T. 2010). Predation seems to
be the most limiting factor 0 thinning seems to open the stands and result in a period
of several decades when squirrels are too vulnerable to predation so the population
remains very low until new gro  wth reaches 10 meters. Prescriptions that retain visual
occlusion in the mid -story layers would be best suited for maintaining squirrel
populations. (Wilson, T. 2010).

While acknowledging that thinning reduces flying squirrel populations for 20 -40
years, the PA failed to acknowledge that squirrel populations also decline in areas
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adjacent to thins, and failed to quantify what the affect of a decrease in its principle
food source would mean for the spotted owl.

As there are no surveys and thus the Fores t Service cannot be sure where Spotted

Owl s are nesting, the USFWS developed o0disrupt
the nest cannot possibly guarantee that nesting owls will not be disturbed by n  oise

from the timber sale. PA at 104. Also, no surveys of owls means no surveys of

Barred Owls - though the PA admits that they are thought to be increasing in the

area. PA at103.

Also, the PA states that 26 units of Jazz are in designated Critical Habitat. PA at 105.
Which units are these? Can the For  est Service guarantee that none of these units
will lose dispersal habitat? Can the Forest Service guarantee that it is conserving the
Spotted Owl, and protecting its habitat, as required by both Section 7(a)(1) of the ESA

and the Mt. Hood Forest Plan?

2) Sensitive Species: Columbia Duskysnail

For Region 6 of the Forest Service, Sensitive Species are defined as those plant and

animal species identified by the Regional Forester for which population viability is a

concern, as evidenced by significant current or predicted downward trends in

popul ation numbers or density and habitat capa

existing distribution (FSM 2670.5). Management of sensitive s pecies omust not
in a | oss of species viability or create signi
2670.32). The Regional Forester is responsible for identifying sensitive species and

coordinating conservation management strategies necessary to avert the need for

Federal or State listing as a result of National Forest management activities.

Unfortunately, the Forest Service has not managed forest habitat so as to prevent the

need to list sensitive species under the Endangered Species Act (ESA ). In October,
2011, the U.S. Fish & Wildlife Service found that listing 29 mollusks under the ESA,
many of which are currently Forest Service Sensitive Species, may be warranted due

to the present or threatened destruction, modification, or curtailment of its habitat or
range. (90 -Day Finding , Federal Register, October 2011).

Of particular concern in the Jazz Timber Sale is the Columbia duskysnalil 0 a
Sensitive Species that was included in the recent 90 -day finding. The Jazz PA admits
that the Columbia  duskysnail is known to exist in the project area, but that surveys

were not done. PA at 58.

The Columbia duskysnail often occurs in very small springs and is negatively
impacted by timber harvest and road construction. Aquatic mollusks require clear,
cold water with high dissolved oxygen levels. Logging degrades aquatic habitat via
loss of shade, increased water temperature, decreased levels of dissolved oxygen, and
increased sedimentation. Sedimentation can suffocate aquatic mollusks, interfere
with t heir food supply, and kill their eggs. (Frest and Johannes 1995a, p. 185;
Furnish and Monthey 1999, Sect. 4, pp. 13, 14; Duncan 2005b, pp. 11, 12).
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Very low mobility makes it difficult for terrestrial mollusks to recover from habitat
disturbance because t hey are unable to relocate even if suitable areas of undisturbed
habitat are available nearby. Because of the extremely limited dispersal ability of
these animals and their sensitivity to environmental conditions like temperature and
humidity, recolonizat ion of unoccupied habitat is extremely slow, and historical
factors leave their signature in current distributions. Suitable habitat may remain
unoccupied for indefinite periods of time. (USDA USDI 2007 SMR FSEIS p. 246).

The Columbia duskysnail is also a Survey & Manage species, but not covered by the
Survey & Manage protocol in the Jazz sale because of the Pechman exemptions. This
means that pre -disturbance surveys and mitigation measures are no longer required

to protect this species during timber harve sts or other habitat -degrading activities. In
the FSEIS for Survey and Manage removal acknowledges that some known sites for

the Columbia duskysnail are likely to be lost without the Survey & Manage
mitigations. (SMR FSEIS p. 259).

The Jazz PA dismisses the need for surveys and protective buffers by relying on best
management practices and riparian reserve standards. However, if following the
riparian reserve standards adequately protected the Columbia duskysnail from
impacts of logging and road constru  ction, they would neither have declined in the
past 15 years to the point of requiring protection under the ESA, nor require the
added measures of Survey & Manage to protect habitat. These are clearly not enough

to protect the duskysnail, and prevent atta inment of both Forest Service Handbook
and Mt. Hood Forest Plan standards.

The Forest Service Handbook specifically
compliance with legal and biological requirements for the conservation of threatened,
endangered, a nd proposed species in district land management and project
planning; ensure compliance with procedural and biological requirements for

t ask

sensitive species. 6 (FSH, 2670. 46, Mt.dHooo Fraaesti s a d

Plan requires that the Forest Service plan Biological Evaluations for all planned,
funded, executed or permitted programs and activities for possible effects on
endangered, threatened or sensitive species and that habitat for endangered,

threatened or sensitive species shall be protected and/ or improved. (FW -174, FW -

175).

While the PA mentions a biological evaluation in its discussion of other sensitive
species (see PA at 109 ), it does not include such reference for the Duskysnail. As the
District Ranger is required to ensure that the bio logical requirements for conservation
of proposed species are maintained, and - in the absence of surveys and specific
protections this requirement cannot be met for the Columbia duskysnail, Bark
requests that the Forest Service conduct surveys and provide the necessary buffers
for the Columbia duskysnail.
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3) Elk clearcuts

The Jazz timber sale would result in 3 -5 acre clearcuts in five different units :
resulting in up to 25 acres of clearcuts in the sale area . PAat 16 . This raises several
guestions fo r Bark, including:  What monitoring, if any, has the Forest Service done to
determine whether or not elk are using the gaps created in recent projects, like the

2007 Thin?  What is the demonstrated need to create such gaps? Is there really a
limitin forag e? Are elk going hungry? Or is there a lack of elk in the ecosystem, and

the Forest Service beli eves more may be recruited with more forage ? Are such gaps
the best way to provide forage ? Why woul dndt the gaps natur a
laminated root rot su ffice? The PA does not address the necessity nor the
effectiveness of these clear cuts .

While the PA notes that openings are very valuable for elk ( PA at 120), it offers no
support for its premise that actively clearing forest land provides quality forag e for
elk. In fact, creating small clearcuts to increase browse for elk is discredited in
scienti fic literature . Biomass of edible browse in clearcuts is often less than that of
grass in meadows and is therefore not actively sought out for foraging. (Weckerly
2005) Small clearcuts will only promote the ultimate succession of browse and
conifer trees, not grasses, and, as noted above, are usually avoided by elk for their
relatively small biomass availability. Moreover, herbaceous plants existing in
clearcut s have been found to be less nutritious to grazing animals because these
plants have higher tannin levels, which inhibit the absorption of nutrients and

protein (Happe et al. 1990). Browse that grows in late -successional forests, by
contrast, has lower tan nin levels and greater amounts of leaves, succulence, and
proteins than members of the same species found in clear cuts (Happe et al. 1990).

There is ample reason to believe that small clearcuts will not actually benefit elk in
terms of forage. First, it  has been found that elk avoid contact with areas associated
with human traffic such as recently used forest access and logging roads and main
throughways, and preferentially seek out areas with increased topographic
complexity and distance from open roads (Lyon & Jenson 1980, 358; Long et al.
2008). Second, elk prefer to forage on species that inhabit covered forested areas, as
species in clearcuts are often unpalatable (Happe et al. 1990). Additionally, species

of grasses and forbs in clearcuts reach the ir dormant period earlier than their
conspecifics in shade due to increased sun exposure, which would negate the
creation of clearcuts for creating food for elk in the fall (after summer senescence) to
promote hunting (Long et. al. 2008). As such, Long et al .0s study in north
found unmanaged areas of forest to provide better foraging opportunities for elk in
summer and into the fall months (2008). Furthermore, small clearcuts will resort to

forest undergrowth relatively quickly, and grass speci es, if they do exist in the
clearcuts will be out -shaded within a few years making the utility of these clearcuts
short -lived, if there exists utility at all.

Several landscape features already offer early successional habitat for elk forage.
There is a powerline corridor that goes through the area that is required to be kept in
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kept in a permanent clearcut, and the View Lake Fire on the east side of the Bull of
the Woods wilderness recently created significant early seral  habitat.

An additional twenty  five acres of clearcuts in the project area increases impacts on
earthflow s, peak flows, invasive species and habitat loss for other species 0 none of
which were analyzed in the PA. Bark requests that these elk clearcuts be either
substantially justified  and analyzed or removed from the project.

4) Unnecessary and detrimental loss of snags
Dead wood habitat is associated with the abundance or presence of approximately

one quarter to one third of vertebrate wildlife in Northwest forests. At least 47 spe cies
deemed sensitive or special -status have associations with dead wood such as downed

logs and snags. (Hagar 2007). At least 20% of birds in the western Oregon Doug -fir
forests depend on snags for feeding or nesting (Cline et al. 1980). Pileated
woodpeck er s pl ay a cruci al keystone species rol e

affected by snag habitat availability. Over two dozen bird species have been shown to

use cavities that have been previously excavated by Pileated woodpeckers. Species

which su bsequently use pileated -created cavities to nest or roost include the

fl ammul ated owl , the buffl ehead, and Vaux8s sw
lists or are considered priority species in Oregon or Washington. Other vertebrate

species include the northern flying squirrel, which is the primary prey of the northern

spotted owl, as well as the common merganser, silver haired bat, and fisher, and

American marten. (Aubrey and Raley 2002).

The Northwest Forest Pl ands st an dnaaintdiring @abld gui d
populations of pileated woodpeckers emphasize monitoring. This includes:
damplementation monitoring to determine if S&Gs are being followed, effectiveness

monitoring to determine if they are achieving desired results, and validation

monit oring to determine if underlying assumptio
2002). Monitoring of 106 randomly selected harvest sites on Forest Service managed

land in Oregon since 1996 found that compliance with the snag S&G guidelines was

lower than compli ance with the guidelines overall, due to a widespread lack of clarity

among staff concerning definitions, what snag levels are required to support 40% of

the population potential of cavity nesting birds, and the guidelines themselves.

(Aubrey and Raley 200 2). Monitoring of these guidelines by the Forest Service was

inadequate to ensure that pileated woodpeckers and the species that depend on

them, such as the spotted owl, were adequately protected in thinning projects. While

snag retention strategies are n  ow guided by the DecAid model, it is still unclear how

clearly snag retention procedures are communicated to staff, or makring crews and

loggers, or how accurately or consistently they are being implemented.

Evidence suggests that thinning lowers snag d ensity relative to un -harvested stands.
(Windom and Bate 2008). Windom and Bates (2008) suggest no -harvest buffers
around snags to increase retention rates. Plantation stands in Jazz contain few large

shags, and snag densities are far below historic levels , and have less than half of the
desired snag density. PA at 113 . Since large snags are required for the habitat
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requirements of certain species (Cline et al. 2008) but are in short supply due to past

and present management the Forest Service should exclu de stands with high snag

densities from harvest, or utilize buffers in order to protect snags, particularly legacy
snags. The Windom and Bates (2008) study also suggests that ease of human access,

along with timber harvest, had a significant negative impac t on snag density. In their

study, stands which were thinned retained snag densities approximately three times
lower than in stands with no history of logging. Also, snag densities in forest stands

adjacent to roads were approximately three times lower tha n those not adjacent to

roads. (Windom and Bate 2008). These findings do not bode well for future snag
densities in the Jazz timber sale if logging is allowed to proceed as planned. Existing

high road densities combined with the addition of reopening so ma ny miles of road

miles will further reduce already depleted snag resources.

The Jazz PA does not take the necessary steps to protect or retain snags, and so

exacerbates current snag deficits. F omazaeoua mp | e,

snagswil be retaineddé but that it is |ikely
PA at 115 . Since snags are not clearly buffered, and skips do not reliably encompass
even clusters of snags, this project does not ensure that any particular snag will be
prote cted. Most snags could be considered a safety hazard if logging takes place
nearby, or they could simply be knocked over during logging. This project fails to aid

in meeting snag density guidelines or target goals, and does not address how the
Forest Servi ce will maintain an adequate snag density to provide for even minimum
wildlife habitat needs. Particularly in the wake of already reduced snag densities due

to past management practices and numerous recent timber sales, a general
statement of ebain rsgagsn which lacks amy actual accountability is
insufficient to address the current snag deficiency crisis, or to ensure that the snags
that are still left are protected and retained. Similarly, the Jazz PA states that
increase the likelihood that key snags would be retained,
Again, this does not ensure that any snag is retained, regardless of size, uniqueness,
importance, age, or decay class. The PA states that snags may be created within the sale
area, possibly by topping live trees. However, little evidence exists that snag creation,
particularly snags created from tree topping, are used by wildlife at the same rate as

So0ome

ot o

t hey

naturally created snags, or even that they remain standing at the same rates . (Boleyn et

al. 200 2).

Bark requests that stands containing high densities of snags and legacy features, or

multiple pockets of snags, be  specifically excluded from logging. In Jazz units , no-cut

buffers around legacy snags or pockets containing multiple snags should be
im plemented. No -cut buffers should be clearly defined and large enough to guarantee
the retention of key snags so as to avoid situations in which they are felled due to

safety regulations. I n addition, oOoOkeyd snags

that adequate communication with contractors can be maintained in regards to
retaining these features, and monitoring efforts can accurately ascertain retention
rates. In our scoping comments, we highlighted units 4 and 18 as containing legacy
snags that we observed during ground -truthing. Please buffer these legacy features.
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Bark is currently engaged in snag -retention monitoring work in relation to the

Wildcat timber sale. While several positive interactions and discoveries have come out

of this work, i t al so has rai sed guestions about t he
adequately implement and monitor snag retention strategies. For example, during

our recent monitoring work in the Wildcat timber sale, none of the Forest Service

staff we met with were able  to guarantee that any snag would be retained, regardless

of size, decay class, or habitat importance. Forest Service staff were unable to give a

single example of a snag that was <clearly defi:
meetings within the Wildc at sale, even though the FS Wildcat CE letter stated that

dt]o increase the likelihood that snags would be retained, green trees will be marked

as |l eave trees where their | ive crowns touch ce
at least two instances in unit 6 of the Wildcat sale in which legacy snhags had
adjacent small di ameter (less than 406) otakeo

snags, putting the snags at risk of being knocked down during harvest or taken down

due to safety regulations. In addit ion, it was unclear if skips and gaps had been
created within the timber sale, as was outline by the FS planning documents, and no

one we talked to at the FS was able to tell us whether or not variable density thinning

had been implemented as was intended.

While we were very pleased that the FS was willing and able to address some of our
concerns within the Wildcat sale, it seems likely that with an area as large as the
Jazz timber sale, many more such oversights in relation to special habitat protection

and snags will go unnoticed and unprotected. For example, in unit 6 of Wildcat the
Forest Service addressed our concerns about an area containing numerous legacy
snags surrounded by oOtaked trees. Forest Servi
arranged to leave most of the previously marked take trees which were interspersed
in this legacy snag cluster, and replace them with other volume throughout the sale.
While we were impressed and pleased that the Forest Service staff and the purchaser
were cooperativ e and amicable to these suggestions, this area should have been
buffered by the Forest Service during the planning process. If oversights like this
exist in such a comparatively small sale such as Wildcat, what does that say about a
much larger sale such a s Jazz? We believe it would help if buffering legacy snags,
and particularly clusters of snags and legacy snags, was a standard guideline, rather
than an exception. With such biologically rare but crucially necessary habitats as
these very large legacy sna gs of varying decay classes, guidelines and buffers that
guarantee their retention should be required.
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Wildcat Unit 6: Legacy snag with
crown of adjacent small diameter

/(QOOtakeé tree to

WildcatUnit6: A O0keyd sna <3
one we met with from the FS
could tell us. No buffers or
guarantees of protection were
given to this legacy feature.

During our Wildcat monitoring work,
Bark observed that high retention rates
are possible when the importance of
preserving snags is empha sized, and that buffer zones can be created in order to

protect legacy features. While we have not yet completed our post -logging count of
retained snags, preliminary observations are seem to suggest a fairly high retention
rate. Several of the smalldiame t er o0t aked trees adjacent to | e

not harvested, even though they were marked for harvest. Leaving these trees may
have aided in the preservation of several of the large legacy snags in the unit. Most of
the larger legacy snags seemed t o be retained, and so we know that it is possible to
harvest in such a way as to preserve these trees. Why not, then, commit to guidelines
that ensure that more of these large legacy features will be preserved?

One unfortunate post -logging observation in  the Wildcat sale monitoring was that

many of the O0s@ad) eFrégdcy 1$nags i n more advanc:e
knocked over and destroyed during | ogging. ( Al
di ameter and 6086 tall ) Thiavarietyg of anad szestandrdacaye b e c a

classes are needed in order to provide habitat for the different species that depend on
them (Cline et al. 1980). Since large diameter snags take many years to develop and
be recruited, timber harvest practices that do no t protect these features are in danger
of creating shortages of this key habitat for decades to come. Indeed, Cline et al.
(1980) also found evidence that thinning can have long -lasting and negative impacts
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