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(Old.- Growth Species

APPENDIX 5-K

Strategy for Managing Habitat of At-Risk Fish

g
pecies and Stocks in National Forests
n the Range of the Northern Spotted Owl

Withi

INTROCDUCTION

Many fish stocks of anadromous salmonids (Oncorhynchus spp.) are presently in questicnable
conditions. {A stock is 2 locally adapted population that is reproﬂucmei s isolated {Tom other
stocks [Ricker 1972}). The Endangered Species Committee of the American Fisheries Society
recertly identified 214 fish stocks in California, Oregon, Washington, and Idaho that are in

need of special management considerations because of 1ow or declm;no numbers (Nehlsen et
1981). Anocther, the Illincis River winter steelhead trout { 0. mykiss), is being considered for
threatened and endangered status. Another 101 were believed to face a high risk of extinction
and 58 a moderate risk. An additional 106 fish stocks are believed to already be extinct (Nehlsen
et al. 1891). To date, 4 have been listed as threatened and endangered. Figure 5-K-1 shows the
distribution an3 status of these fish stocks in the area of the northern spotted owl. One, the
Sacramento River winter chinook salmon {Oncerhynchus tshawytscha), has been listed under
the Endangered Species Act. Higgins et al. (1992) and USDI {1992} alsc identified stocks of
anadromous salmonids that were in danger of extinction. These fish stocks are primarily subsets
of those identified by Nehlsen et al. (1991). For this report, we only considered fish stocks
identified by Nehlsen et al. {1961},

Primary f{actors contributing to the decline of anadromous salmonid stocks include: {1}
degradation and loss of freshwater and estuarine habitats due to urbarization, agriculture,
livestock grazing, mining, timber harvest, and dams; (2} over-exploitation in commercial and
recreational fisheries; (3) migratery impediments such as dams; and (4} loss of genetic integrity
due to the effects of hatchery practices and introduction of non-local stocks (Nehlsen et al.

1991}, Often two or morte of these factors operating in concert are responsible for a decline in fish
stock numbers.

The status of anadromous fish stocks in northern California, Oreg e 1, and Washington reflects

the condition of fish throughout North America. Williams et al. 89) iisted 364 species and
subspecies of fish in North America that are in need of special ma.nagement considerations
because of low population numbers. This is an increase of 139 species since 1875, No species
were removed from the list as a result of successful recovery programs. Allendorf (1988)
reported that a large proportion of the freshwater fish fauna in western North America is in
precarious condition and in need of special attention. He noted that the polential rates of loss

of biodiversity rival }ete observed in the tropics. Moyle and Williams {1390} fﬁ* wd that 57
percent of the native freshwater fish of California were extinet or in need of immediate arg on

The condition of ﬂ'wse f"c}v iz ztiribuiable to the same suite of factors that are responsible for the
state of anadromous salmonid stocks {Willlams et al. 1989, Moyle and Willlams 1990},
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iwater habitats are the r*‘-tjs‘: frequent factors *esponsib}e for th
5 1 199?) This inciudes decrease
Quan .E‘-‘; nd guality of Ziabitat and the fragmen ation of habitat inte isclated 'Datdms

T
changes have resuited from an y suman activities Including urbanization, agricu
: . .

activities, Jlrhor ha and associated activities, i es%.m:k grazing, water withdrawal an
diversion, and damt isen e icn of the northern spotted owl the frsz‘,
three are th s that are primari v raspousth for the loss or decrease in the guality of fish
habitat. On «aud% within the range of the northern spetted ow] managed by the Forest Service,
the primary land management activities affecting fish habitat are fimber harvest and associated
activities, and some grazing,

Freshwater habitat may be Jisprcpert?oraielv more impor‘aﬂ for the survivel and persistence
of anadromous salmonid stocks found in the range of the northern spotted owl than it would
be for species and fish stocks found in more northeriy areas. All anadromous salmonids spend
a portion of their life cycle in freshwater. Adults return {rom the ocean to reproduce, Early
iife history stages (i.e., eggs, alevins, fry and juveniles) zlsc occur in freshwater. Duration of
freshwater residence ranges from a few davs or weeks to 2 or more years depending on species
and fish stocks.

"y

Qcean conditions for anadromous salmoenids in the range of the northern spotied owl are highly
variable. The oceanic boundary between cool, nutrient rich northern currents and warm, nutrient
poor scuthern currents often occur off the coast of northern Califernia, Oregon and Washington
{Bottom et al. 1986), Favorahle conditions exist when the boundary is more southerly, which has
cccurred en average of 1in 4 years in the last 40 years {Bottom et al. 1386). During favorable

ocean conditions, survival of at least some fish stocks is greater than during less lavorab]e
conditions { Nickelson 1986).

Additionally, the coast in this region has a low shoreline/coastline ratio (Bottom et al. 1886},
The consequence of this is that there are few well developed estuaries and other nearshore
rearing areas. 1 hese areas are sites of early growth in the ocean, which is important for
survival in the marine environment (Hager and Noble 1976, Bilton et al. 1982, Ward et al.
1988, Henderson and Cass 1851, Pearcy 1992). This is particularly important during times of
unfavorable ocean conditions. In much of the region of the northern spotted owl, fish moving

to the ocean do not have nearshore areas in which to grow. In contrast, British Columbia and
southeast Alaska have higher shoreline/coastline ratios and thus more and better nearshore
habitats. Because of the scarcity of nearshore habitats and the variable ocean conditions, the
existence of adequate gquantities and qualities of freshwater habitat is more critical for the
survival and persistence of fish stocks in the range of the northern spotted owl than it is for fish
stocks in more northerly areas, Compared te fish in areaz with more stable ocean conditions
and better devefioged i-earshore habitats, fish in “;e region of the norihern spotted e:awi ETE ore
dependent on {reshwater environments to achieve larger sizes, which increzse probability of
marine survival.

b
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Gld-Growsh Species

CHARACTERISTICS OF FISH HABITAT IN NATIONAL FORESTS
WITHIN THE RANGE OF THE NORTHERN SPOTTED OWL

Characteristics of High Quality Fish Habitat Condifions

Assemblages of anadromous aimeﬁiés associated with forests within the ran i
spotied owl include five species of Pacific salmon and two species of trout (Table 5-K-1
species has a variable numbe of discreet fish stocks that are genetically isclated from each other
and spectfically adapted to local habitat characteristics. It is quite common for several species
and numercus fish stocks to coexist in the same sections of stream systems throughout their
range. As a result, the anadromous saimonid assemblage of most stream V"tema is a compiex
mixiure of several species and stocks. Each species and fish stock has exacting but different
habitat requirements (see Bjornn and Reiser 1991}, requiring diverse and complex habitats to
maintain populations of all groups.

nge of the

The life history of anadromous salmonids adds to the complexity of freshwater habitat needs
All anadromous salmonids spawn in {reshwater. Juvenile fish rear in streams and lakes for
variable periods of time hefore moving to the ocean where they grow to adulthood (see Meehan
and Bjornn 1981, Groot and Margelis 1991}, Some species reside in freshwater for only a few
weeks {e.g., pink and chum saxmon;, but more commonly, juveniles reside in freshwater for one
to se‘uera.‘ vears {e.g., coho salmon and cutthroat trout), growing to 8 inches or more in size
before entering ‘*he ocean. Habitat needs are different for each species, age class and size ¢lass
of juvenile fish, and for each season of the year (Bjornn and Reiser 1891, Greot and Margolis
1991). Therefore, freshwater habitats must provide good water quality and quantity, as well as
numerous substrate and habitat types, cover, and food resources to accommodate the habitat
needs of mixed anadromous salmornid 2ssemblages.

Freshwater habitat requirements of anadromous salmonids have been well documented ia the
scientific literature (see Bjornn and Reiser 1991, Groot and Margolis 1991). A weakness of the
documentation, however, is that habitat descriptions are species specific. The descriptions do not
take into account that almost all habitats used by anadromous fish must accommodate complex
assemblages of species and stocks, rather than a single species or stock. The more complex the
salmonid commurnity, the more complex are the habitats needed to meet the requirements of all
species and sizes of fish at all seascns of the year.

The following characteristics of productive natural habitats for anadromous salmonids apply

to 3rd- to 5th-order streams (Strahler 1937} which may support a mixed species assemblage

of juvenile anadromous salimonids. {Streams of these orders are generaily 13-50 feet wide and
are typical of streams managed by the Forest Service within the range of the northern spotted
owl.} Not all of the desired features are expected to accur in a specific reach of stream, but they
generally will cecur throughout a productive watershed. Factors such as climate and geclogy can
exert strong influences on productivity of streams and influence fish habitat. Although these are
beyond human control (Naiman et al, 1592}, their effects must be considered in any management
decisions.
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uired at all times vear. Water temperatures must be within ¢

he time of migration and emergence of fish and other aguatic organisms

i mxc‘rmi i
(?joz'm‘z and Reiser

oo
-
ey
i)
]
mm;;:
,@..
o
=]
—
w
Yy

¢ that synchrenize
znd Vannote

Water Quantity - Adequate fow is critical at specific times in life cycles for spawning, rearing,
and migration. The fish are adapted tc natural vari

a
iations in How regimes, but are adversel ly
afferted by disturbances that alter natural flow cycle

s {Statzner et al. 19&,,.

Channel Characteristics - The moss prodwtne stream systems for mixed salmonid
assemblages have gradients <3 percent. They ars comprised of conﬂra‘ried (i.e., ratic of

valley widthfacti\e channel width <3} and unconstrained (i.e., ratio of \d,lo\« mdthfac ive
channel width >3} reaches, which contain a broad diversity and complexity of habitat features.
Constrained reaches generaily have {fewer juvenile fish and less diverse assemrblages than
uncenstrained areas. Constrained reaches are imporiant, however, ag scurzes of cool water
{McSwain 1987), holding areas for adult salmenids, and are avenues of transport for sediment,
wood, and other materials to unconsirained reaches (Naiman et al. 1992}

Unconstirained reaches are generally sites of high fish densities. They are also sites of sediment,
organic material, and nutrient storage and processing (Stanford and Ward 1988) High quality
habltats maintain a balance between high quality pools, riffles, glides, and side channels, Cover
features such as large woody debris, boulders, undercut banks, overhanging vegetation, deep
water, and surface turbulence are abundant in high quality habitats. SLb:tra-.es consist of
variety of particle sizes ranging from siits to boulders to accommodate the spawning and rearing
needs of all species (Everest et al. 1987, Sullivan et al. 1987). Spawning gravels contain low
percentages of fine sediments, generally <20 percent (see Bjoran and Reiser 1891). Channels are
{ree of obstructions that may interfere with the upstream or downstream migration of adult or
juvenile salmonids.

Riparian Vegetation - Riparian vegetation regulates the exchange of nutrients and material
from upland forests to streams (Swanson et al, 1982, Gregory et al, 1991). Large conifers or

a mixture of large conifers and hardwoods are found in riparian zones along zil streams in

the watershed, including those not inhabited by fsh {Naiman et al. 1992}, Stream backs are
vegetated with shrubs and other low growing woody vegetation. Root systems in streambanks of
the active channel stabilize banks, allow development and maintenance of undercut banks, and
protect banks during large storm flows {Sedeil and Beschta 1891)

Watershed Conditions - There is a strong conneciion among all parts of the watershed

st

(\a°man et al, 1992;. Upland portions of watersheds are well mo’etated, generaily stable, an
free {from chronic and acceierated sedimentation. Watersheds are free {rom é:s urbances that
alier natural streamfow regimens, the quality of water emanating from uplands, and delivery of

neiable headwall

up
large wood and sediment to streams occupled by fish {Naiman et al. 1992}
areas are vegetated with large conifers. or a combination of conifers and b




parameters must be viewed ¢ E}ec*z"m » as part of ihe larger issue of wat shea ha n;h and
X &
maintenance of natural physical and biological integrity (Karr 1891, Nalman et al. 1§52},

Current Conditioens of Fish Habitat

Fish habitat in National Forests and other lands within the range of the northern spotied owl is
currently in less than optimal condition (Hicks et al. 1891, Bisson et al. 1992). Habitat has been
lost or the guality reduced because of past {Sedel] and Luchessa 1882, Benner 1392, Bisson e al.
1992} and present land management and regulztory activities (Bisson and Sedell 1984, Grant
1986, Salo and Cundy 1987, Meehan 1991}, These trends in habitat conditions represent the
cumulative effects of these acticns (Hicks et al. 1861).

The number of large, deep pools {i.e., >6 {t deep and >50 yd.? surface areas) in many tributaries
of the Columbia River have decreased in the past 530 years {Sedeil and Everest 1991). This was
letermined by comparing quantitative habitat surveys done recently with survevs done by the
Bureau of Fisheries, now the National Marine Fisheries Service, between 1§34 and 1941 {Rich
1948, Bryant 1549, Bryant and Parkhurst 1930, Parkhurst 1950a-c, Parkhurst et al. 1850).

The Bureau of Fisheries surveys are unique because they are the only long-term data set that
quantifies fish habifat in a way that is replicable over time. In the Washington and Cregon
Cascade Mountains, the historical surveys were generally in late-successional Douglas-fir forests
that had not been extensively roaded and harvested.

Overall, there has been a 58 percent reduction in the number of large, deep pools in resurveyed
streams in National Forests within the range of the northern spoited owl in western and eastern
Washington {Table 5-K-2). A similar trend was found in streams on private lands in coastal
Ofeg-:ﬂ where large, deep pools decreased by 80 percent (Table 5-K-2). Primary reasons for the
loss of pools are filling by sediments (Megahan 1982), loss of pool forming structures such as
boulders and large wood {Bryant 1980, Sullivan et al. 1987}, and loss of channel sinuscsity by
channelization {Furniss et al. 1991, and Benner 1992).

The Wind River in the Gifford Pinchot National Faorest in Washington was the exception to the
trend. Large, deep pools increased between 1837 and 1592 {Table 5-K-2). The upper western
portion of the Wind River burned in the 1510’ during the Yacolt Burn. Its chaanels were also
cieared and used for log drives. Recovery has been a result of Forest Service restoration efforts
and the flood of 1964, which probably helped to return large wood and boulders into the upper
tributaries of the Wind River basin.

Ralph et al. {unp
timber harvest |
of timber harve

ub.} reported the loss of pools in streams in basins with moderate levels of
i.2., <50 percent of the basin harvested in the lasi 40 years) to intensive levels
t {i.e., »50 percent of the baqm harvested within the last 40 years and a road
density of 5.3 miles pg‘r mile?} in western Washington. Habitat features i in streamn segme ents
draining basing with old-growth foresis wers compared to those in streams in bazing wit}

moderate and intensive timber harvest levels. In streams in basins with moﬁerate harvesi levels,
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The Scuth Fork Umpgua River, in the Umpqua National Forest, was surveyed in 1837 by the

Burean of Commercial Fisheries on contract to the Forest Service. In 1990, seven tributaries were

resurveyed by the Forest Service {J. Dose, Umpqua National Forest). In the area of two ef these
o 1 WY i

streams, Quartz and Castle Rock Creeks, th@r\‘. has been only a s*nad. ATNOUR
logging and these streams serve as “controls” for evaiuating cnau;ges in habi
areas of the other five streams have been 1oaded and ,xt nsively logged, beginning in t}'e eaﬂ}
1960°s, Stream widths have increased 50 to 110 percent i l}e intensively }ogged areas. Width of
one centirol stream decreased, while in the other it increased by
were tzken on Quartz Creek and four of the five streams on various dates iz July and August,
1637. All of the streams had temperatures below 65°F at that time, From 1980 tc 19590, GQuartz
Creek, one of the controls, stiil exhibited a summer maximum water temperaiure regime below
853°F during the period ,}'uz\; 1 to August 20. (Temperature data were not available from the

other control, Castle Rock Creek.) \;ay_:mum water temperature in streams of four of the five
iogged areas when measured over the same 60- day summer period for the last 10 years, exceeded
65°F from 62 to 93 percent of the time. {Temperatures were not available from the r.sth stream.}
Numbers of pieces of large wood {>38" diameter and 30’ long) reflect the same trends: much
higher armnount in the control streams than those in areas that have been roaded and harvested.

L

13 percent. Stream n temperatures

Causes and Implications of Hahitat Degradation

Quantitative relationships between long-term trends in the abundance of fish and fish habitat
and the eifects of forest maragement practices have been difficult to establish (Hicks et al.
1961, Bisson et al. 1992). Because of inherent differences in stream size, storm magritude,
and geclogy, similar management practices may result in different responses (Hicks 1890). In

addition, extended time periods may be required before the effects of land management activities
are expressed in streams,

Despite the lack of strong quantitative relationships between forest management activities {and

other activities as well), a primary consequence of these activities has been the simplification of

fish habitat (Hicks et 2l. 1991, Bisson et al. 1992). Simplification of stream channels invoives

a cecrease in the range and variability of stream flow velocities 2and depths {Kaulmann 1987),

reductions in the amount of large wood and other structural elements {Bisson et al. 1987,

Bilbv and Ward 1891), elimination of physical and biological interactions between 2 s‘iream and
ts foodpiain {Naiman et al. 1992}, and
types and Rubﬂrcﬁes {Suilivan et a;, 1087}

additional references deta ling the link b

'

decrease in the § ,reauerzcy and diversity of
i. Sale and Cundy (1687} and Mes!
etween cﬁ'ecic of land management ac
condition of fish habitat. l‘w consequence of these changes has been a reduction in
and guality of habitats avaiiable to fish.

1

A conference of management agencies and interested indi
recently by the Governor of Oregon {Cregon Governer's

Newport, Gregor 7 2. Yor this confer
and Federal agencies
various factors lim'*
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coastal Oregon {coho, chinook, and cham salmen;

HES

trout), Th
10us Salﬂor.és

steelhead and sea-run culthroat
evaluation of factors limiting production of the wild species and stocks of a E1
in coastal Oregon which were presented at the Governer’s conference is tre

onis

detailed current evaluation in the coastal forests with s poued owls. Ajthou
ssessment, i1 drew upon the expertise and ju ‘gemcm of numerous rescurce sp 5
and fisheries managers. The intent was to provide the basis peeded to develop programs ¢
rotect and restore the preduction of these fish,

o

Jut

]

Results of the assessment of limiting natural production {or fresh ] ,
and rearing habitat, are shown in Table 5-K-3. Spawning gmvni zamit" and *ualétv were rated
as having a high potential for Umiting procuctmn of chum salmon and fali and spring chinook
{Table 5-K-3). Gravel guality was believed to be poor because it was unstable {
containing developing eggs and alevins was subjected to movement during higher flows resulting
ir dislodgement or burial of eggs and alevins). Coho salmon produciion had a medium potential
to be limited by gravel guantity and quality qub e 5-K-3). For coho salmon, gravel quantity was
the responsible factor for the rankirg. Lack of gravel in many streams probably is a consequence
of both historic activities, such as splash damming. (Splash dams were structures constructed on
streams that created ponds. Logs were either dropped into the pool behind the dam or in the
channel downstream. The damm was opened, generally during periods of high stream flows. The
resulting flow then transported the logs downstream. The conseguence of this was that stream
ch an:‘.eL were straightened and often scoured to bedrock.} More recent activities, such as stream
channel clearance, have also reduced or eliminated the amount of large wood that trapped and
stabilized gravels in coastal streams.
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Many facets of rearing habitat were identified as having high petentials to limit every species
and race of anadromous salmenids except {all chinock salmon {Table 5-K-3}. Increased water
temperature was important along the south coast. Reduced numbers of deep complex pocls

and large sized wood in streams have resulted in 2 simplified rearing habitat that has a high
potential for limiting several species and life history stages. Wetland and estuarine rearing areas
have also been degraded. Riparian areas presently have very few 1arve trees a"owing within 160
to 200 feet of the stream, suggesting that streamside recruitment of large wood will be deficient
for decades. Alteration of both high and low streamflows caused b\; irrigation withdrawal, {orest
management activities, and stream channel s““pu.,‘catio has limited the natural p“OdUCtx“\'lt\- of

many streams. Species and fish stocks that rear in fresh water for extended periods were believed
to be most affected.

Large Wood - Large wood is essential for creating and maintaining good fish habitat in streams
{Bisson et al. 1987). Large wood influences the routing and storage of sediment and wood,
affects the formation and distribution of habitat units, provides cover and complexity, and acis
a3 a substrate for biclogical activity (Swanson et al. 1982, Bisson et al. 1387}, Refer to reviews
by Bisson et al. {1987}, Maser et al. (1988}, and Naiman et al. {1592) for more detzil on the
role and function of large wood. Wood enters streams inhabited by fish either directly {rom the
adjacent riparian zone or from upslope tributaries and hillslopes that are accessible to or not
inhabited by anadromous fish (Naiman et al. 1852).

-

Large wood in streams has been reduced becaus
Ekarvesting and assoeiated activities. Bufer zo

too narrow and were vuinerable to windstorms and f
ogging operations in buffer zones have i‘l;rtbrr re
Bryant 1980, Bisson et al. 1887). Also, thea
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Iasge ood from channels and riparian vegetation from streambanks ’Bﬂnaa and Zhaﬁg 1990,
Swanston 1691) on one portion of a drainage system an d deposit this material downstream,

The absence of wood in many stream

cleanup acti wt es removed _xood from streams th

from the 19307s through 1970%s {Narver ]97‘5,3 Bisson and Sedeil 1984}, Earlier aclivities such as
splash-damming networks that stored water {0 be released to flood streams and ¢ t

a
L=5
also removed large zinounts of wood f‘owl st eams {Sedell and Luchessa 1952, Sedell et 2l 1

Habitat Compiex;tij - A primary factor ;l"ﬂuewmg the diversity of stream fish cormmunities f_
habitat complexity. Aitributes of habitat complexity include the variety and range of hydran
conditions {i.e., depths and water velocities) (Kaulmann 1987), number of pieces and size

of wood {Bisson et al. 1987), the types and frequency of habitat uniis, and the variety of
substrates {Sullivan et al. 1987). More complex habitats support more diverse assemblages and
communities (Gorman and Rarr 1978, Schlosser 1982, Angermeier and Karr 1984). Habitat
diversity can also mediate biotic interactions such as competition {Kalleberg 1958; Hartman
1965) and predation (Crowder and Cooper 1982; Schlosser 1388).

Habitat simplification may result from timber harvest activities (Bisson and Sedell 1984; Hicks
et al. 1991; Bisson et al. 1992; Frissel 1892; Ralph et al. unpub.). Timber harvest activities can
result in 2 decrease in the number and guality of pools (Sullivan et al. 1987). Wood is 2 major
hahitat forming element in streams. Reduction of wood in the channel, either from present or
past activities, generally reduces pool quantity and quality {House and Boehne 1987, Bisson et
al. 1887). Constricting naturally unconfined channels with bridge approaches or streamside roads
{Furniss et al. 1891} reduces stream meandering, and decreases pools formed by stream meanders
that undercut banks. Influxes of sediment {rom increased mass failures of roads {(Megahan and
Kidd 1272, Morrison 1575, Swanson and Dyrness 1973, Swanson et al. 1981, Ketcheson and
Froehlich 19{.,, Marion 1681, Megahan ot al. 1992, Coats 3987 Janda et al. 1975, Kelsey et
1981, Madej 1984, Beschta 1578, Nolan and Marron 1985) and from increased mass failures
following harvest on unstable slopes {Morrison 1975, Sv. son and Dyrness 1975, Swanson et al.
1981, Ziemer and Swanston 1877, Ketcheson and Froeh! c}! 1878, Marion 1981, Grant and Wolff
1991, Coats 1987, Janda et al. 1973, Kelsey et al. 1681, Madej 1584, Nolan and Marron 1385}
can result in the loss of poals.

In Pacific Northwest streams, habitat simplification res 1viting from timber harvest and associated
activities leads to a decrease in the diversity of the anadromoeus salmonid complex (Bisson and
Sedell 1984, Li et al. 1987, Hicks 1998, Reeves et al., in press). One fish species may increase

in abundance and dominance while others decrease. Holth by {}9&}, Holtby and Scrivener

{1989), and Scrivener and Brownlee {1889} in British Columbia and Rhﬂ‘i‘ ford et al. (1987} in
Oklakoma ?epo*"‘ﬂd simiiay responses by fish communities in stra flected by timber harvest
activities. Similar pabegn s have also been observed in siream ?§ter~_d by other anthropogenic
activities such as agriculture {Schlosser 1882, Berkman and Rab i 1987} and urbanization {Leidy
1984, Scott et al. 1586).
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Water Temperaiure - Increased
shade-producing riparian vegetatio
sireams that supply cold water ¢
Removal of streambank vegetation
{Beschta et al. 1987}

Changes in the waler temperature regime can affect the survival and produciion of anadromous
salmonids, even when temperatures are below levels considered to he
rs

leihal. For examp‘e
Heeves et al. {1987} fcurd that interspecific compeatition be @ shiners { Richardsonius
balteatus) and juvenile steelhead was influenced by waler temperature; trout dominaied at
temperateres {<68°F) and shiners at temperatures {>88°F}. In Carnation Creek, British
Columbia, water temperatures during both summer and winter changed because of timber
harvest activities. The conseguence of this was accelerated growth and earlier migration of
juveniles {Holtby 1988). However, Holt b spe’uiaued that survival of coho salmon to adults
would decrease because of the earlier time of ocea n entry. Berman and Quinn (1891} found

that fecundity and variability of eggs Df spring ¢ h inock salmon were aflected by elevated water
ternperatures.

Sediments - Increased levels of sediment can have negative impacis on anadromous fish and
their habitat, Developing eggs and embryos of znadromous salmonids generally require gravel
with <20 percent fines, which may vary in size from silt to sand (Bjornn and Helser 1591).
Survival of developing eggs and alevins decreases as the levels of fines incrzase Q\Cederholm and
Reid 1687, Chapman 1988, Scrivener and Brownlee 1989, Everest et al. 1987, Bjornn and Reiser
1891). Alsc, fine sediment that is deposited or in suspension can reduce primary production and
benthxc invertebrate abundance {Cordane and Kelly 1961, Lloyd et al. 1987). This can reduce
food availability for fish.

Increased sediments in streams can be a result of timber harvest and associated activities.
Infilling of spawning gravel by fine sediments may result {rom accelerated erosion of road surfaces
and by road failures (Megahan and Kidd 1972, Morrisen 1975, Swanson and Dyrness 1875,
Swanson et al, 1981, Ketcheson and Froehlich 1978, Marion 1981, Furniss e al. 19591, Megahan
ot al. 19382, Coats et al. 1685, Janda et 2l, 1673, Kelsey et al, 1881, Madej 1984, Nolan and
Marron 1980 Cederholm and Reld 1987). Slope failures folicwing harvest on unstable slopes may
alsc result in increased levels of sediment (O'Loughlin 1972, Megahan and Kidd 1972, Morrison
1975, Swanson and Dyrness 1§75, Swanson et al. 1881, Ziemer and Swanston 1577, Ketcheson
and Froehlich 1978, Marion 1981, Megahan et al. 1992 Scrivener and Brownlee 1988).

Rate of Habitat Recovery - Recent work by Hicks (1980} and Bilby and Ward (1881} suggest
that habitat is slow to recover to pre-harvest levels of complexity. Schwariz {1591} found tha
cutthroat trout populations in streams with coho salmon failed to recover to pre-timber har»est
levels 25 years after harvest. Gurtz and Waliace {1984) believed that timber harvest has no
analogue in the natural disturbance regime and therefore, some organisms may not have evolved
an appropfxa*e response to it. Yount and Niemi {1380) classified timber harvest 25 a “press
disturbance”. This suggests a differential response of species to the disturbance and the system
may not recover to pre-disturbance states, due to the loss or alteration of functions and processes

affecting the system.



The Scientific Analysis Team Report

Alteration of ecclogical processes and environmential conditions may affect several lev
ecological organization. Individual a pop ulation responses may vary depending o

magnitude and duration of the in 1pdm,, apeczes~¢pec, fic requirements {Kelly and Harwell 1860,
Yount and Niemi 1990}, and the presence of refugia {Sedell et al. 1990). B?ta;sp of variabilily
in response by lﬂdznﬁ‘faia and populations, members of a community are ‘1m;}m!¢. i
2 uniform response to disturbance or environmental zlteration, The effect of 4

ey

-

communities depends, in part, on the combined effect on both individuals and populations
as well as the extent to which processes xhaa, influence the structure and composition of
communities are altered (e.g., Heeves et al. 1587, Baliz et al. 1982},

CONSERVATICON STRATEGY FOR FISH HABITAT IN NATIONAL |
FORESTS WITHIN THE RANGE OF THE NGRTHERN SPOTTED OWL

Ir keeping with the principles and information presented in the previous sections, we have
developed 2 conservation strategy for fish habitat in National Forests within the range of the
northern spotted owl. The strategv is designed to provide a high probabi}ity for maintaining
and restoring habitat for fish. Its focus is on maintaining and restoring ecological functions and
processes that operate in 2 watershed to create habitat. We believe this type of approach is both
prudent and necessary given the current perilous state of many native fish stocks of salmon and
trout {Nehlsen et al. 1991 Higgins et al. 1992, USDI 1992), resident fish {Williams et al. 1989,
UsShi 1992), and other riparian dependent organisms (USDI 1992, Chapter 5 of this repert)
found on Federally managed lands within the range of the northern spotted owi,

This conservation strategy is a slightly modified version of one of 8 scenarios for managing
anadromous salmenid habitat in National Forests in Idaho, Oregorn, Washington, California,

and Alaska evaluated as part of the Forest Service's Pac;ﬁc Salmon Workgroup and Field Team
{(hereafter referred to as the Pacific Salmon Workgroup, also known as “PacFish”™} (USDA
1592a). This strategy is not a modification in substance or content of the selected Pacific Salmon
Workgroup alternative but in the geographic areas to which the alternative applies. The Pacific
Salmon Workgroup is only concerned with anadroemous saimonids. The present effort includes
portions of two National Forests that do not have anadromous salmonids, the Deschutes and
Winema National Forests, However, we believe that the strategy presentied here is applicable for
management of aquatic habitats on these lands. Both of these National Forests have populations
of bull tront, which is currently being considered for threatened and endangered status, primarily
because of the degradation and loss of its habitat.

)

The Scientific Analysis Team was not asked to develop a set of manageme ¢ aliernatives as
was done for the Pacific Salmon Workgreup. The Forest Serwce will continue to evaluate all
alternztives developed by the Pacific Salmon Workgroup independent o‘f the Scientific Analysis
Team’s effort. The Forest Service may opt to adopt or implement another management siralegy
which could have a lower or higher probability of maintaining and restoring aquatic habitat.
Regardless of the Forest Service’s decision upon completion of ‘}*e Pacific Saimon Workgroup's
Managemens Strategy for Pacific Salmon and Steeihead Habitat, the content and assessment of
the conservation strategy for habitat of fish proposed by the S ienti

§i5i fic Analysis Team will not
change.

In this section the
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specific elements of that strategy are described
p nC cements o1 that Si;di':g\- ars Gescrioped.
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r e
ather OTUE.HRQTHS whose }‘ab%taﬂi
fish cccupy 2 range of habitats over large areas beczuse o
conditions, and interspecific interactions (Bisson et al. 199‘2}.
individual fish may hatch in a |

:Ll

h ea&water stream, rear in a lower-gradient al reach, pass
through an estuary on the way to the ccean, c*ﬂ\f to reoccupy many of the same habitats upon
eturning to spawn. The f'eq’mm‘rer con:poflef’t of their life histories thus plavs out over a gran
scale that may span several hundred miies of river networks set within a landscape of many
thousand square miles. Any conservaiion strategy to protect and res%o fish habitat must take
this scale into account.
A second factor is that the current level of scientific understanding of fish habitat re1ahonsb1ps
does not allow us to define specific habitat requirements for fish throughout their life cycle at the
watershed level. The general habitat needs of fish are well known (i.e., deep resting pools, cover,
certain temperature ranges, clean gravels for spawning ) Bjornn and Reiser 1891). However,
we cannot specify how these habitats and conditions should be distributed through time and
space to provide for fish needs. Our understanding of fish habitat requirements is largely based
on lahoratory and site-specific studies that typic l‘y examine a single reguirement for a single
species at one polnt in its life cycle at a time. In natural watersheds, however, the different
species and age-classes interact with multiple habitat elements in complex ways. This interaction
occurs within a Jandscape where the guality and distributicn of habitat elements change with
time in relation to disturbance processes and land uwse-imposed changes on sireams aﬂd riparian
ZOTes,

There is the need to address fish habitat at a broad landscape scale, In addition, there

is limited knowledge about how habitat should be distributed over a watershed through

time. Consequentiy, we have not adopted a strategy of delineating specific watersheds with
explicit standards for habitat eleinents. Rather, we have focused our efforts on developing
landscape-wide strategy that seeks to retain, restore, and protect those processes and ;avxd‘”orms
that contribute habitat elements to streams and promote good habitat conditions for fish and
other riparian-dependent organisms. We have attempted to develop a conservation strategy that
is aimed at restoring and maintaining the ecclogicai health of watersheds {Karr et al. 1986,
Karr 1861, Naiman et al. 1992}, At the heart of this approach is a recogrition that fish and
other aquatic organisms have evolved within a dynamic environment that has heen constantly
influenced and changed by geomorphic and ecoiogic disturbances. Good stewardship of aguatic
TesCUIEes Teq uires that Jand use activities not alter this disturbance regime beyond the range of

onditi which these organisms have become adapied.
The disturbance regime of watershieds in the Pacific N st
non- geomoryhlc proces‘aes Imi:scﬂam geomorphic p rocesses it mude mass mmpn*ems ( .....

-

ice ‘m&me’ (\wa‘“cxon 1891). Non-geomo
i .:t ‘;;on mortality due to disease and insects, T}
\f and uameﬂter“ of v»mer sedi “ez’t

ﬁdaz"re "ﬂd guality of fish :habf:at within ma‘ers




such as in their frequency, duration, magnituds,

hee this interaction outside the range of conditions to

which fish have ev o‘hezi.. Most of the h degradat:o"} caused by human activities iz due to
increasing the frequency or magnitude u {i.e., landslides and debris flows [Swanston

and Swamnson 395 ) or decreasing the 3 g : g
quantity or quality of large wood_y debris delivered 1o channels by landsiides and debris fows
Naiman &t al. 1852

.,

Our strategy is to maisfain as close to a2 “natural” disturbante regime as is possible within
watersheds and landscapes, many of which have already been altered by human
We recognize that disturbances are essential fo maintain good aguatic habitat. T )
elements that physically create this habitat (i.e., boulders, large wood, gravel} are contributed
to streams by episodic events { Naiman ef al. 1962). However, the rate at which these episodic
disturbances occur should not be significantly increased due to human activities. And, when
these disturbances do occur, they retain all of the elements necessary to create high QL ality
habitat.

Doing this requires several approaches. Land-use activities need to be limited or excluded in
parts of the landscape prone to geomorphic disturbances, such 2s mass movernents or bank
erosion. The distribution of fand use activities, such as clearcuts or roads, neads te be analyzed
to ensure that peak sireamflows are not being increased. Headwater riparian zones need to be
protected, so that when r‘eor;s siides and flows occur, they contain large wood and boulders
necessary for creating habitat further downstream. Ripanan zones along larger channels

need protection to Hmit bank erosion due to trampling, grazing, and compaction, to ensure

an adequate and continucus supply of large wood to channels, and to provide shade and
microclimate protection.

The approach we have tzken is designed to accomplish these objectives. It needs t¢ be
emphasized, however, that it will require time for this strategy to work. Because it is based

on natural disturbance processes, it may require timescales of decades 1o gver a century to
accompnsh all of its objectives. Significant improvements in fish habitat, however, caa be
expected on the timescale of 10 to 20 years. Equally important, however, is that this strategy
will pretect existing good habitat from degradation. This is particularly true since this approach
secks f0 maintain and restore habitat over broad landscapes as opposed to individual projects or
smali watersheds. We believe that if this approach is conscientiously rnpiemnmed and applied,

it will provide protection for habitat for fish and other riparian-dependent species rescurces and
restore currently degraded habitats,

RIPARIAN MANAGEMENT GBJECTIVES

in or near suriace waters that
to water (Gregory et al.
interface}, and agquatic

Riparian and aguatic ecosystems are physical-biclogical system

have primary vaiues associated with w he ity

1991}. These ecosysiems include terrestrial, semi-aquatic {land/water
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components and habitats. To manage ecosystems, it is ¢crucial 10 analvze the whole system by
pulling individual system components together and then evalvating all important influences,

er
interconnections, and inferactions {Naiman et al. 1962}
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ecosystems include tir
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¥aintain or restore ¢

3 - 1 byt
regime vnaer whic

el infegrily, channel mocesses znd cmi ment

a natic ecos
sediment regime include the timing, vo’lume; and haratter sf sediment lizp‘fzt and
transport.

3. Maintain or restore instream flows to support desired riparian and aguatic habitats,
the stability and effective funciion of siream channels, and the abilitv to route flcod
discharges.

4. Maintain or restore the natural timing and variability of the water table elevation in
meadows and wetlands.

3. Maintain or restore the diversity and productivity of native and desired non-native
plant communities in riparian zones.

6. Mainitain or restore riparian vegetation to provide an amount and distribution of

large woody debris characteristic of patural aguatic and riparian ecosystems.

i. Maintain or restore habitat to support populations of well-distribuied native and
desired non-native plant, vertebrate, and invertebrate populations that contribuie to
the viability of riparian-dependent communities.

8. Maintain or restore riparian vegetation to provide adequate summer and winter
thermal regulation within the riparian and aguatic zones.

9. Maintain or restore riparian vegetation to help achieve rates of surface erosion,
bank erosion, and channel migration characteristic of those under which the desired
H o
communities developed.

10.  Maintain and restore riparian and aguatic habitats necessary to foster the urnique
genetic fish stocks that evolved within that specific geo-climatic ecoregion.

Components of the Fish Habitat Conservation Strategy

The Fish Habitat Conservation Strategy is designed to conserve and restore habitat for at-risk
stocks of anadromeous salmonids and resident fish in National Forests within the range of the
northern spotted owl. It rests on four critical components: (1) identifying a landscape-level
svstem of watershed refugia located on lands managed by the Forest Service within the range of
the northern spoited owl; (2} establisking Riparian Habitat Conservation Areas for mdn’ldual
watersheds wi‘ere fznd-use activities are restricted to those that either direcily benefit or do not

Y

adversely affect fish habitat; {3} an}emﬂndnv watershed analysis as an explicit level of Dlah 1ing
designed to evaluate gacﬂ‘arphzc and ecologic processes op eia‘ing? apec;uc watershe é?, identify
boundaries of PdpéTl? Habitat Conservati ati{:zr
measures; anc {4} initiating comprehensiv reds, with
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priority given lo those havis
element addresses a critical a

functions in st reams. T iey are éesigned o2
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“inpenent i chgna*eﬂ Lands Providing Habitat Protection - Refugia or
zreas providing high quality fish habitat, either runenhj or in the future, are a corne
most species conservation strategies. Refugia are habitals or environmental faciors th
ymtectmn to biotic communiti . tempmaa and spatiz 1 cales. Examples of aquatic
refugia range from clean gravels at the particle scale, to well vegetated floodplains and side

channels at the channel reach scale, to ti*e co.,u.mon of the whole watershed at the watershed
scale {Sedell et al. 1990). In a review of case histories of recovery of aquatic systems {ollowing
disturbance, Yount and Niemi {1890} and Niemi et al. {1990) found considerable evidence that
the existence of spatial refugia—undisturbed habitats providing a source of colonists to adiacent
areas—was cTitical to enable recovery of degraded s» sten‘sw In stream svystems where disturbance
was widespread and no accessible refugia remained, biological recovery was delayed or entirely
precluded.

At a minimum, refugia need to be considered at a watershed scale, rather than as fragmented
areas of suitable h Di ""f Sedell et al. (1950}, Moyle and Sato (1 991 i, and Willi a*-'nq {1691}
discuss several kinds of riverine and hvporheie habitats that can act as refugia, and provide
examples of how they may function in the recovery of populations from natural catasirophe and
anthropogenic disturbance. Sedell et al. {19380) argu th :t refugia at the scale of reaches or
larger tend to be more resistant and resilient to a variety of disturbances. Moyle and Sato {1881}
argue that to recover species, refugia should be focused at the watershed scale. Manwement z‘:d
restoration strategies that focus on reaches or small segments of a watershed {ail to consider {
connectivity of stream ecosystems. Naiman et al. (1992}, Sheldon (1988), and Williams et ai.
(1989) noted that past attempts to recover fish populations have been unsuccessful because of
ie failure {0 approach the problem from a basin perspective.

Even a system of isclated watersheds acting as refugia may not be suﬁicien.t for a regional
conservation strategy. Fish stocks at risk are distributed across the entire range of the owl

forests. Over its life history, an individuzl fish will travel through and cccupy habitats in a
range of watersheds of dnﬁerent sizes. Poor habitat conditions at any point of this journey will
reduce chances of survival., Sheldon {1988} believed that 3rd-5th order watersheds should be the

cornerstone of watershed-level recovery efforts for fish in general. This is likely an approprza.te
minimum size range for anadromous, and resident fish. Planning for habitat protection and
restoration needs tc inciude watersheds at the scale of about 160,000 acres {e.g., South Fork
Umpgua River).

Watersheds that serve as refugia are crucial for maintaining and recover habi
stocks of anadromous salmonids and species of rane it fish. These refugia should include
areas that currently have good habi tat as well as areas of degraded hablt Areas pr

in good condition uolﬁd serve as anchors for the potenti al recovery of de essed ﬁsh stocks.
Congressionally des:gnafpd Wi ‘d\,ﬁecs. National Recreation Areas, a
designated areas } ; 1 Natio
of the norihern sp

Cap sewaf E:‘u. A.
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seldom encompass entire watershed bounda
from headwaters to fish-bearing streams. Although ¢

watershed refugia system, af‘dznmag watershads that current‘i. }a e im. quailty hah}";at would

becorne future sources of good habitat with the implemnentation of a comprehensive restoraiion

program {Component 4}

A network of key watersheds located in Nationsa! Forest thro dg?@ht the range of the northern

spotted ow! was identified by Johnson et al. {1991} {Figures 5-K-2 through 5-H-4), These

watersheds contain at-risk fish species and stocks and elther gﬁcé habitat or if t_‘;hey have kabitat
t 1 t“ al {Reeves and Sedell 1902) Forest

that is in a degraded state, have a high restoration poter
Service fish biclogists in northern California have deleted some watersheds that were identified
by Johnson et al. (1991 and added i}\ rs. These change: are reflecied in Figure 5-K-2. Under
the Fish Habitat Conservation Strategy, key watersheds require a level Il Watershed Analysis
{Component 3). Key watersheds with poor habitat also recelve priority in any restoratica
program { Component 4).

Establishment of a network of key watersheds is crucial for maintaining and restoring fish
habitat in National Forests within the range of the northern spoited owi, In the short-term,
identification of basins with good habitat and implementation of the components of this strategy
will reduce the potential of future habitat loss or degradation. These areas wotld not only serve
as physical refugia but also as source of individuals for recoionization of degraded areas as they
improve. They will also be critical to initiate the restoration of degraded areas because of the
extensive amount of habitat that is in peor condition due to the effects of past land-managemert
activities. Key watersheds that currenily contzin poor habitat are believed to have the best
opportunity for success.

The network of key watersheds, although crucial, will not be sufficiert tc assure the recovery of
at-risk fish stocks. Key watersheds are 3mp0nam because they contain at-risk fish stocks and
the best habitat or potential habitat. It is important, however, to limit thase land-use activities
that are destructive to fish and associated riparian-dependent species in all National Forests,
whether in a key watershed or not. Riparian Habitat Conservation Areas mus{ be established in
atl National Forests within the range of the northern spotted owl.

Compenent 2 - Riparian Habitat Conservation Areas - For Forest Service streams

and lands to function as refugia, special considerations need to apply io those parts of
watersheds which directly contribute to creating or maintaining aguatic habitat. Riparian
Habitat Conservation Arsas are poriions of watersheds where riparian-dependent rescarces
receive primary emphasis and where special standards and guidelines apply. Riparian Habitat
Conservation Areas encompass those portions of a watershed that are directly coupled to streams
and rivers, that is, the portions of a watershed required for maintaining hydrclogic, gecmorphie,
and ecoiogic processes that directly affect streams, stream processes, and fish habitats. Riparian
Habitat Conservation Areas include not only the more commor Land and Resource Managemen
Plan-designated riparian management zones o7 streamside management zones adjacent to rivers,
streams, springs, seeps, wetlands, and marshes but also includes primary source areas for wood
and aedlmem such as landsiides and landslide-prone slopes in headwater areas and along streams.
Riparian Habitat Csnwerv ation Areas generally paraliel the stream network but also inciude other
ATE3E NECeSSary Ier TD(. atning hydrologic, geom rphic, and ecologic processes (Figure 5-K-5).

3

Everv watershed in Nati ruai Forests within the range of the porthern spotted owl will kave
Riparian Habitat Conservation Areas,
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Establishment of Riparian Habitat Conservati

and associat ed species other than fish. Tt will
are dependent on the fransition zone beiween
amphiblans depend on wood created habitat in
this document). Improved travel and dispersal «
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and a greater conpectivily of the watershed should a
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of Riparian Habitat Conservation Areas for all watersheds that wii
anzlysis has been completed. The widths are designed to provide w
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we believe is a full
measure of fish habitat and riparian protection until this analysis can be completed.
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a. Interim YWidths of Ripzrian Habhitat Conservation Areas for Different Water Bodles

Interim widths of Riparian Habitat Conservation Areas v Mth hpe of water body. They
defined as: 1} fish-bearing sireams; 2) non-fish-bearing -tre
I

are
rs,
and wetlands; and 3} other sea
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ams; 3} lakes; 4 } pon d , Teservol
onally flowing or intermittent, streams. Streams in t} e last
category may have little effect on fish habitat individually, but are collectively essentia] for
maintaining processes that affect fish habitat. The last category also inch d
geomorphically, avd ecolegz"aﬁ‘ significant

springs, seeps, marshes, and wetlands.
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es Z“drdogica‘ﬂy,
as landslides and landslide-prone areas,
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Several factors were considered in establishing interim widths of Riparian Habitat Conservation
Areas for each stream type. One was how the various geomorphic and ecologic functions
provided by riparian areas change with distance from the stream and with stream size. Key
riparian processes considered in developing widths included sources of input of large and

small woody debris and litter, shading, and buflering streams from the eflects of strong winds
and other microclimatic fluctuations (Gregory et al. .*991; We alsc considered the rojes of
vegetated and undisturbed foocdplains in mai "ﬂcu"_‘]flg functioning side channels (used by fish
for overwintering and refugia durwg peak flows) and hyporhele zones {which may

upfﬁy Ql
or nutrient-rich groundwater during summer months} { Nalman et al. 1992},

Additionally, we
considered the use of Riparian Hahitat Conse r\atzcn Areas as breeding and rearing areas and
dispersion corridors for organisms other than fish (Gregory et al. 1891, Gomez 1992).

Riparian areas contain

These include wide Oodml ains,

array of species and age-ciasses of \Qge{ tion

and amh*opogemc disturbances {Grant 1986, Naiman e
e highly variable and irreg ! r as a result
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local dntuw nce histery, This variability and i
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planning land-management activities.
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plains for permanentiy fowl v from
the range of the northern spotted owi {Gregory and
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! gradient and forins

{Bisscm et al. ‘iQS 7, 11,‘\_}r a"ld v‘fard .L9911 Inner gorges may a,ISO be s0iTCe areas af od
sediments, and nuirienis for wider ﬁoedp‘am areas located downstream (Gregory et al. 189
Naiman et al. 1592)

Intact forests on floodplains are sources of large wood and provide refugia for aguatic organisms
during floods (Naiman et al. 1892). Wood in these areas helps form habitat {Bisson et al. 1887},
creates complexity (such as ranges of water velocities {Kaufmann 1537}, and sites of material
storage and nutrient processing (Bisson et al. 1987}, Riparian vegetation in these areas may also
influence the effect of flcod events on the channel {Grant 1986, Sedell and Beschta 1991}

Several important processes and functions that influence the stream channel occur within 200
feet of the channel. McDade et al. (1990) and Van Sickle and Gregory {1990) reported that »50
percent of the wood in sireams originated in this area. Stream bank stability is achieved within a
distance eguivalent to (.5 to 1 site-potential tree height, which is generally within 200 feet of the
channel (Sedell and Beschta 1991). Litter fall, nutrient retention and input (Gregory et al. 1987}
and shade functions {Beschta et al. 1987) alsc generally occur within 100-200 feet of the channel.

Several studies (Steinblums 1877, Franklin et 2l. 1381, Heimann 1588, Andrus et al. 1988,
Ursitti 1991, and Morman 1993) have found the basal area of conifers, which reflects the size
and pumber of trees present, to be less in riparian areas of second-growth forests than in
late-successional and old-growth forests. Riparian stands in late-successional and old-growth
forests contain approximately 300 feet? per acre of basal area of conifers. This is less than the
basal area of conifers found in upslope areas of the same forest {Gregory and Ashkenas 1990,
Long 1987). Riparian areas in second-growth forests <80 vears old generaily have less than 100
feet? per acre. Riparian areas in second-growih forests 80 to 140 years old contain slightly more
than 100 feet?of basal area of conifers.

Maintenance of riparian forests in late-successional and old-growth forests and restoration in
second-growth forests will depend on regeneration rates of conifers in the future. Regeneration of
conifers in the riparian zones of natural stands is dependent. at least in part, on downed large
trees. Researchers at the Pacific Northwest Research Station, Corvaills, Oregon found that inore
than 80 percent of conifer regeneration in the riparian zones along coastal Gregon streams tha
they studied occurred on down logs. The role of nurse trees in {orest regeneration in the PZ‘-J
Northwest is widely recognized {Harmon et al. 1986}. Ir
within § to 4{}8 frei of the active channel. Greaé’e? Teten
stands and adjacent upslope source areas will enkance th

Tiparian zones, nurse trees originate
ion of live frees
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Douglas-fir stands were altered by the effects of surrounding clearcuts. L"A;r Em?f"‘dlh es were
Y

altered from 180 10 360 feet (3o, 1 to 2 tree heights) from the edge. ies were altered
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up to H tree heights., Rayrnor (1971 found velocites altered up to 8 tree h‘a}ghis. Fritschen et al.
{1970) reported that the microclimate of voung forest stands (i.e., 40 to 60 years old} was aitered
wp 1o 480 feet {rom the edge of a cut. While all of these values were measures for upland forests,
they probably reflect the edge effects of clear-cuts on the micro-climate of adjacent riparian
{orests. Th greater the widths of Riparian Habitat Conservation Areas the more stzble will be
the microclimate within riparian forests,

The abundance of amphibians in Pacific Northwest forest and riparian zones is influenced by

hahbitat conditions in riparian areas \Q’*rwy et aJ-“ 1991 Gomez 1992}, Amphibians population
are generally found less than 900 feet from water sources (\uasbaum et al. 1983). Gomez (1992}
ouﬁd that rough-skinned newts, tailed frogs, a d ostern redbacked salamanders wera the

most abundant species of herptafauna in upland and riparian areas along the Oregon Coast
Range. These organisms were found up to 600 feet from streams but were most abundant within
3006 feet. Many species have specific tolerance thresholds (e.g., temperature and moisture} or
microhabitat regquirements {e.g., headwater seeps or talus slopes). Many also require downed
wood, but may differ in types of wood (e.g., snag, bark on a log, or bark on the ground} or a
particular decay class of wood (refer io Cnapte* 5 more specific Tequirements of specific species).
Alteration of microhabitat climate may influence the suitability of riparian conditions for
7iparian-dependent organisms,

Many mammal populations are also dependent on riparian areas. Doyle ( 386 and 1990) found
that riparian areas in old-growth forests in the Cascades of Oregon were source areas for upland
smal] mammal populations. Abundance of small mammals in coastal forests of Oregon were
greatest within 300 feet of the stream, even though individuals were foun d up to 800 feet away
{Gomez 1992). Chapter 5 of this document and USDT (1952) identify several mammal species
that use or are dependent on riparian zones, Riparian corriders may also be important as
dispersal, travel, and migratory routes for mammals {Gregory et al. 1991}, The size {and limits
on activities within) Riparian Habitat Conservation Areas should create a variety of microclimate
and habitat conditions required by the large number of riparian-dependent organisms. This in
turn should potentially accommodate a d'"erse assemblage of riparian-dependent organisms,
A riparian buffer zone is bordered by {wo edges; one is the stream and the other the adjacent
upslope area. Fach side is subjected to dlﬁ'erent sets of disturbances. If harvested, the upland
side of the riparian forest is subjecied to increased mortality from blowdown and lf‘f,I'ErLSQd siress
resulting from more variable air temperatures and altered rates of evapotranspiration, The
consequence of the latter factors is increased susceptibility to insect and disease {Geiger 1965,
Caruso 1973, Ranney 1577, Wagner 1980). On the Qtfea’n side, the stream can influence the
microciimate of the riparian foresi. The wider the stream, the greater the edge effect in terms of

s
temperat ure and wind exposure, Additionally, th pav an forest is ind

nencec by flocd events

ané natural movements of the stream channel across the floodplain. The persistence of 2 riparian
forest area ie related to its length and width, due to mortality caused on both edges.
g »
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habitat and agualic ecosysiems in f the northern spotted owl. We

helieve that it is prudent and justified to "’9qmre Hiparian Haba*at Comnservation Areas widths io
er than traditional riparian management areas, at least in the interimm usntil

incorporate areas ]arg
a waiershed analysis i

Majntaining the connectivity of all parts of the aguatic ecosystem is necessary for heaithy
watersheds and good fs} at {Naiman et al. 159%2). First and Zrd-order streams, which
¢ -

. Y‘
,._; s

o

enemlh include the permanently flowing non-fish bearing streams and seascnally flowin
o 1S }

r intermittent s rﬂams.g may represent over 70 perceni of the cumulativ

nountain watersheds in the Pacific Northwest {Benda et al. 1992). These streams are sources
of water, nutrients, wood and other vegetative material for streams inhabited by fish and
cther aquatic organisms {Swanson et al. 1981, Benda and Zhang 1990, Vannote et al. 1950).
Deccupling the stream network can resuit in the disruption and loss of functions and processes
necessary for creating and maintaining fish habitat. The Riparian Habitat Conservation

Area widths specified for the different stream and wetland types ware developed to maintain
connections in watersheds that are currently in good condition and to initizte racovery of the
connections in degraded areas. ‘

ooan

b

Based on these criteria, we identify five types of sireams or water-bodies and define interiy
widihs of Riparian Ha b tat Cen ervation Areas for each:

1. Fish-bearing Streams: The Riparian Habitat Conservation Area consists of the
stream and the area on either side of the stream extending from the edges of the
active siream channel to the top of the inner gorge, or to the cuter edges of the
100-year floodplain, or to the cuter edges of riparian vegetation, or to a distance
equal to the height of two site-potential trees, or 300 feet hori izontal distance {800
feet, including both sides of the stream channel), whichever is greatest,

The first 200 feet of the Riparian Habitat Conservation Area recognizes the adjacent
land as a source of shade, large wood, detritus, and water of {favorable temperature.

The last 100 feet will serve to maintain micreclimate and to protect the first 200
feet from fire and wind damage and help ensure that the integrity of the functional
Ripariar Habitat Conservation Area survives over the long-term to benefit fish
habitat and riparian dependent species.

2. Permanentlv Flowing Non-fish-bearing Streams: The Riparian Habitat Conservation
Area consists of the stream and the area on either side of the stream extending from
the edges of the active siream channel to the top of the inner gorgs, or to the cuter
edges of the 100-year floodplain, or to the cuter edges of riparian vegetation, or to a
distance equal to the height of one site-potential tree, or 150 feet horizontal distance
{300 feet, including both sides of the stream channeij, whichever is greatest.

3. Lakes: The Riparian Habitat Conservation Area consistz of the hody of water and
the area to the outer edges of the riparian vegstation, or to the extent af asonally
saturated soil, or to the extent of modcraLen and highly unstable areas, or to

a distance equel to the height of {wo site-potential trees, or 300 feet horizontal

distance, whichever is greatest.

447



3. Seasonaliv Flowing or Ir%ﬂr'f ttent Streams, Wetlands Less Then One Acre,
L “hi
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i orge, or to the outer
andsiwd or landslide-prone
enital tree, or 100 feet

edges of the stream f"‘annel or W top ¢
edges of the riparian vegetlation, or to the extent of
areas, of 1o a distance equal to the height of cne site-po
horizontal distance {200 feet, including both sides of the h annei}, whichever is
greatest.

We believe that the interim widths of the Riparian Habitat Conservation Areas wi H provide
protection for riparian i’orests and mzintain ecological functions and processes necessary for the
creation and maintenance of habitat for fish and other-riparian dependent organisms. Existing
data could be used {0 argue for wider Riparian Habitat Conservation Area widths, t laast in
certain siream categories. Fo*ﬁevef the interim widths will fully protect ecologically important
areas within a watershed, such as floodplains, Interim Riparian Habitat Conservation Areas wiil

also be able to survive some moftahty in the short-run and still maintain its ecological integrity.

We emphasize that Riparian Habitat Conservation Area widths are appiied to all streams in
National Forests within the range of the northern spotted owl u‘:tll watershed analysis has
Leen completed. If watershed analysis ﬁnds that because of the characteristics of a given site,
narrower or wider Riparian Habitat Conservation Areas would provide the better function than
the interim Riparian Habitat Conservation Area, then the Riparian Hab-taz Conservation Area
width could be changed, and any allowable management activities would be adjusted to reflect
these new Riparian Habitai Conservation Area dimensions.

A conceptual example of 2 Riparian Habitat Conservation Area is shown in Figur
watershed is characterized by a stream drainage network that consisis of a major

m
o, on
x
U
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]
vyt
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ﬁ
stream, several fish-bearing tributaries, and some nen-fish-bearing intermittent t 'buta._ ies. The
watershed also contains a nar=h} area near the watershed outlet, a large, inactive |
marny landslide-prone areas in steep terrain near the watershed bouzzaary. The R%parian Habitay
Conzervation Area extends around and includes all these features.

b. Standards and Guidelines for Riparian Habitat Conservallon Areas

Developing prescriptions for improving anadromous fish

1 .a,am‘@ standards
and guidelines that address the tvpes of management actl

in Riparian

Habital Conservation Arsas. In general, these standards and g t zctivities in
R‘-Darian Habitat Conservation Areas that are not designed ifically to improve the structure
tion of the Riparian Hebitat Conservation Area

. Management
ities in Ripatian Ha bitat Conserv .

nd ar:u:a';m habitat cond

H 2 i
3ETT [ - of I . et 3 Ty r :
YWhen sctivities are found o defract from meeting the Hipa




activities will be modified, rescheduled, or
conditions are presently degraded, management activities must be dequgﬁed to i

conditions.

andar da and guidelines that follow
] ent on lards menaged by tr‘_e F@ est

*including Best Management

manuals and handbeeks, and Gt!‘er pians a_'ld directives, }i?

Riparian Habitat Conservation A

tea, these standards and guidelines wnnrsedﬂ o*hﬂ‘“ direciiorz.2

LI

unless the conflicting standard or direciion affords greater protection te riparian and fish habitat
1,

values and better foster attainment of the Riparian Management Objectives.

Timber Management

TM-1. Prohibit scheduled timber harvest, including fuelwood cutting, in Riparian Habifat
Conserv aﬁon Areas Allow unscheduled harvest only as described in TM-2 and
TM-3

TH-2. Where catastrophic evenis such as fire, flooding, volcanic erruptions, severe
winds, or inseci or disease damage result in dogradod r'parmp conditions, aliow
unscheduled timber harvest {salvage and fuelwooed cutting) to attain R,pa.ﬂaﬂ
Management Objectives. Remove salvage trees only when site-specific analysis by an
interdisciplinary team determines that present and future woody debris needs are
met and other Riparian Management Objectives are not adversely affected.

TM-3. Design silvicultural prescriptions for Riparian Habitat Conservation Areas and allow
unscheduled harvest to control stocking, reestablish and culture stands, and acquire

desired vegetation characteristics needed te attain Riparian Management Objectives.

Rozds Management

REF-1, Keep road and landing construction in Riparia" Habitat Conservation Areas to
a minimum. No new roads or landings will be constructed in Riparian Habitat
Conservation Areas until watershed, transpeortation, and gectechnical analyses
are completed. Appropriate standards for road construction, maintenance, and
operations will be developed irem this analysis to ensure that Riparian Management
Ohbjectives are met, Vallev botiom and mid-slope road lacations may be used only
when this ana]_y is indicates that roads can bhe constr"}cted and maintained in these
locations and meet Riparian Management Objecti

RF-2. Reguire that all roads on lands managed by the Forest Service, including thoss
operated by cthers, are maintained and operated in a manner consistent with the
me

nt Objectives.

tal
planned uses and wuh meeting Riparian Managem

RF-3.
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iparian Management ijcc

stream crossings i'mmd ie pose a Subq antial risk to riparian ccnd;tions wiil b
improved to accommodate at least a 100-year food, including associated bedload
and debris. Pz‘.o »ies for upgrading will be based on the potential impact and the
ecological value of the riparian rescurces affected. New stream crossings will he
designed and COBbtruC‘yeé to accommodate at least the 150-vear flood, including
associated bedload and debris. Crossings will be consiructed and maintained to
prevent diversicn of streamflow out of the charnel and down the road in case of
crossing failure. In locations found to have a high potential for failure, the rcadway
surface and fills will be hardened to further lessen the chance of roadway failure or
severe erosion should the cressing over-iop.

Locate, design, construct, maintain, and operate roads to minimize di ru;p‘:‘.ion to
natural hydrolegic flow paths. This includes road-related activities that would divert
streamflow andfor interrupt surface or subsurface flow paths.

Apply design, construction, and maintenance procedures to limit sediment delivery
to streams from the road surface. Outsioping of the roadway surface is preferred
unless outsloping would increase sediment delivery to sireams or where outsloping
is infeasible. Houte road drainage away from potentialiy unstable channels and
Liilslopes.

Construct, reconstruct, and maintain 2il road crossings of existing and historic
fish-bearing streams to provide for fish passage.

Bevelop and carry out a Reoad Management Plan that wiil meet the ‘;{:pa?iaﬂi
Management Gbjeciives. As 2 minimum, this plan shall include provisions for the
following activities:

a. Conduct post-storm inspections of roads known to contribute to
degrading ¢ 'i"e ripa‘riaﬁ resources. Conduct timely maintenaznce if
deficiencies are found.

b. hspect and maintain all roads providing for passenger car traffic
{maintenance 'ie‘ve;&' 3-5 during storms kaving a predicted high potential




RF-9. Designate sites to be used as water drafting locations during preject-level analy

(3d-Growth Snacies

d. During annaal road maintenance, give t Eg‘a pricrity to identifying and
correcting road drainage probiems that contribute to degrading riparian
resources,

€. Diuring rainy periods, exclude traffic from roads that do s neet

all-weather stzndards (maint

5
or as part of road maintenance Ior fire management planning. Do not locate dr
sites where instream flows couid become limiting to aquatic organisms. During
periods of low flow, examine the drafting site and decide if water can continue to be
extracted from that site. Design, construct, and inaintain water drafting sites so
they will not destabilize stream chann.eis or contribute sediment to streams.

R¥-10. Prohibit sidecasting of loose material in Riparian Habitat Conservation Areas during
construction or mainterance activities,

Grazing Management

GM-1. Promptly adjust grazing practices to eliminate adverse effects of domestic and wild
ungulates on riparian resources. If adiusting practhEa is not effective, 1 iinate
grazing until it is shown that grazing can be reestablished and still aitain the
Riparian Management Objectives. Establish vegetation reference areas to measure
potential site productivity and stream channel morphology that would exist without
grazing, aad to monitor the status of the ecosystem. Vegetation reference areas
are to be located in areas representative of the vegetative community and stream
channel types to be managed. Reference areas may include exclusion plots, larger
exclosures, or sites with a low disturbance history. In addition to reference areas,
conduct systematic monitoring of vegetation siatus using standardized procedures to
determine the effects of grazing on nparian ecosystems and the ability to attain the
Riparian Management Objectives.

GM-2. Locate new livestock management and handling faci 1 ies outside Riparian Habitat
Conservation Areas. For existing livestock management and handling facilities inside
the Riparian Habitat Conservation Area that are essentlai iG proper management,
appw standards that assure that R*panan Management Objectives are met. Where
these objacthes cannot be ret, require relocation of livestock managemert and/or
handling facilities,

Recreation Management

BEM-1. Develop recreation facilities, including trails, wi”{'n Ripartan H' b'f;ai Conservation
Areas only when such development is compatible with the attainment of Riparian
Management Objectives.

RRi-2. Monitor the impacts of dispersed or developed recreation in Riparian Habitat
{Conservation Areas, s
reduce impacts thro




% Y

modification, and/or 2rea closures. For example, harassment of fish during spawning

i
or low water can be reduced by closing access roads or campgrounds dering critical
perieds, or education of users.

RM-3. Coordinate with state agencles to eliminate non-native fish stocking, over fishing,

Minerzis Management

MM-1. For operations in Riparian Habitat Conservation Areas, ensure that adeguate
reclamation plans and bonds are included in appl’DvEé pldl‘,a of operation. Such
plans and bonds must address the costs of removing facilities, equipment, and
materials; recontouring disturbed areas to near pre-miuning topography; isolating

A“b
and neutralizing or removing of toxic or potentially toxic materizls; salvaging

and replacing topsoil; and preparing seedbed and revegetating to meet Riparian
Management Objectives,

MM-2. Avoid locating permanent structures or cuppcrt facilities within Riparian Habitat
Conservation Areas. Road construction will be kept {o the minimum necessary for
the approved mineral activity. Such roads will be constructed and maintained to
meet the Roads Management Standards and to minimize damage to resources in the
Riparian Habitat Conservation Area. When 2 road is no longer required for mineral
activity, it will he closed, cbliterated, and stabilized,

MM-3. Avoid locating waste dumps in Riparian Habitat Conservation Areas. If no sther
alternative exists, ensure that safeguards are in place to prevent release or drainage
of toxic or other hazardous materials.

MM-4. For leasable minerals, prohibit surface cccupancy within Riparian Habitat
Conservation Areas for oil, gas, and gesthermal exploration and development
activities where contracts and 1Iea?i,:,es do not already exist. Where contracts already
exist, modify the cperzting plan to meet the Riparian Management Objectives.

MM-5. Prohibit common variety sand and gravel mining and extraction within Riparian
Habitat Conservation Are as { ubject to valid permitted rights}, unless miring and
extraction are consistent with Riparlan Management Objeciives and needed for

“

e
restoration purpoesss.

Fire/Fuels Management

1
L

FM-1. Design fuel treatment d fire suppress:
meet Ripa :r;?an \’ﬁ'anave t Ob JGC‘the an
ground cover and wgetgtlo Straiegies sh

tegies, praciices, and activities o

to minimize disturbance of ripanian

}d rpcogmze the role of fire in ecosystem
1

funciion and identify those instances wher aciivities could damdge
e t

FI-2. Locate incident bases, camps, heiibases, staging areas, helispots and other centers
for incident activities outside 0‘5 R.Epar-. n Habitat Conservation Areas. I the only




FM-3. Prohibit appiication of che

nicai retardant, foam, or additives in Riparian :
Conservation Areas. An exception may be warranted in situations whers over-riding
safety imperatives exist, or, following a review

n4 recommendaiion by a resource
erm damags.

']

o
Y
e-+

advisor, when an escape would cause more lon

FM-4. Design prescribed burn projects/prescriptions for areas next io Riparian Habitat
Conservation Areas so that Riparian Habitat Conservation Areas are protecied.
riparian ecosys ms would be erhanced by use of prescribed fire, clearly

identify the specific ebjectives and risks.

Fi-5. If Riparian Habitat Conservation Areas are significantly damaged by a wildfireor 2
o [=3 -
prescribed fire burning cut of prescription, establish an emergency interdisciplinary
team to decide the rehabilitation treatments needed,

Fu-6. Use minimuem linpact suppression methods in Riparian Habitat Conservation Areas.
Cornsider potentially adverse effects of fire suppression effects and thP p otentially
adverse e‘fects of wildfire damaﬁe du“i“ﬂ iritial fir e size-up, in utlal ression

Lands

LH-1. For hydroelectric and other surface water development proposals, require instream
flows and habitat conditions that maintain or restore riparian resources, channel
conditions, and fish passage at levels that approximate faverable pre-project
conditions. Coordinate this process with the appropriate state agencies. During
relicensing of hydroelectric projects, make writien and timely recommendations to
Federal Energy Regulatory Commission that require fiows and habitat conditions
that maintain/restore riparian resources and channel integrity. Coerdinate
relicensing projects with the appropriate state agencies.

ILH-2. Locate facilities that are not required within the Riparian Habitat Conservation
Area (such as contrel rooms, housing, temporary construction buildings, etc.)
cutside the Riparian Habitat Conservation Area. Facilities within the Riparian
Habitat Conservation Area will be located, operated, and maintained to minimize
effects on riparian resources, including, for example, maintenance of upsiream and
downstream passages, and screering intakes and diversions.

LH-3. Review ali Special Use Permits, rights-of-way, and easements aflecting Riparian
Habitat Conservation Areas. When Riparian }viaﬂagernem: OD_}EC ives are not being
met, reduce impacts through education or modification of existing Special Use
Permits. When granting easements or other zg'ﬁ,s-nf way across lands managed
by the Forest Service Lo reach private lands, apply these standards and guidelines
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to provida the terms and conditions necesszry to protect riparian T
managed by the Forest Servi

LH-4. Use land acguisition and exchange to consolidate ip-holdings, with the priority to
protect and restore fish stocks and species at risk.

{Generzl Hiparian Area Manarement

RA-1. Exclude heavy eguipment from Riparian Habitat Conservation Areas, unless
specifically approved for rocad construction and maintenance, or uniess an

interdisciplinary team finds that proposed activity is needed to meet the Riparian
Management Objectives.

RA-2. Fell hazard trees only when they are found to pose an unacceptable safety risk.
Such trees may be removed from Riparian Habitat Conservation Areas only when
adequate sources of woody debris remain to meet Riparian Management Objectives.
If Jong-term sources of woody debris are inadequate, and a tree is found to pose an

unacceptable safety risk, that risk must be reduced in 2 way that contributes to
woody debris objectives,

Watershed and Habitai Restoration

WER-1. A watershed analysis is a prerequisite to planning, implementing, and monitoring
all restoration projects. A Level I watershed analysis {see Component 3} may be
sufficient to identify the causes of riparian area degradation, tc set pricrities {or
watershed restoration measures, and initiate restoration projects in critical areas.
A full watershed analysis {Level 1I} is required, however, to develop an integrated
basin-wide strategy for restoration and monitoring. Prlen‘“ should be given to
restoring key watersheds supporting at-risk stocks and species.

WHR-2. Centrol the causes of riparian area degradation before initiating restoration projects.

¥E-3. Employ restoration methods that promote the long-term genetic and ecologica
WE-3. Emp torat thods that g te the long-t t ! 1
integrity of restored ecosystems,

WHR-4. Where mixed ownership exists, encourage the development of Coordinated Resource
Manzgement Plans or other cooperative agreements to meet Riparian Management
- L=

Objectives.

WER-5. Do not use mitigation measures or planned restoration as a substitute for preventin
habitat degradation

recef’" ia fc'r
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restoration strategies,

1 hed analysis emplovb the
perspe iscip E.?:-.esﬁ espec?ah geommpho‘oﬂv hydr ology, geology, fish
and terr gy, an i rl erstanding and implementing
iand use aCtl‘ﬂile‘? within a geomorphic ontﬂ}:t and is a major componeni of the evolving science
of ecosystem analysis. A critical step in this process is mounitoring and feedback. If monitoring

reveals th..t Riparian Management Gbjectives are not being met, the sequence of determining
processes, defining Riparian Habitat Conservation Area bourdaries and standards and guides will
I

[ %

Fatershed analysis consists of a sequence of activities designed to identify and interpret
processes cperating in a specific landscape. The overall goals of watershed analysis are to:

1. Characterize the geomorphic, ecologic, and hydrologic context of a specific watershed
with respect to neighboring watersheds, and identified beneficial uses.

2. Determine the type, aerizl extent, frequency, and intensity of watershed processe
including mass movements, fire, peak and low streamfiows, surface erosion, and
other processes affecting the flow of water, sediment, organic material, or nutrients
through a watershed,

3. Determine the distribution, abundasnce, life histories, habitat requirements, and
limiting factors of fish and other riparian dependent species.

4, Identify parts of the landscaps, including hilislopes and channels, that are either
sensitive to specific disturbarnce processes or critical to beneficial uses, key fish stocks
or species.

3. Interpret watershed history, including the effects of previous natural disturbances
and land use activities on watershed processes.

% .&‘ . a - N .

8. Establish ecologically and gecmorphically appropriate boundaries of Hiparian
Habitat Conservation Areas.

7. Design approaches to evaluate and monitor the reliability of the analysis procedure
and the effectiveness of designated Riparian Habitat Conservation Areas to protect
fish habitat.

8. Identify restoration objectives, strategies, and priorities,

The idea of watershed analysis is not new. Many National! Forests have been conduct
planning exercises that use elements of watershed analysis. However, few, if any, Nation a‘—;

Forests conduct a comprehensive watershed analysis, rurt}’ermcre there is little consistency

in a')_;ectwes methods, or results among Forests or ranger districts. Current efforts typically
address only limited aspects of the problem (e.g., identifying unstable ground, or scheduling
timber harvest to minimize the area in cutover or young stands at any given time). Little effort
iz made to identify effects of past practices or limiting factors for fish or other riparian de*;;e wdent
organisms. Watershed analysis falis between the scales of Forest and Project Planning; it is not
a scale at which decisions are made. However, it is the critical scale for evaluating and making
decisions about cumulative watershed eflacts,

o
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In recent years, formal watershed analysis has begun to come he forefront of {orest land
management and 1s now required by law on staie and private fares tands in Washington
W skington State Fmebu Practice Board 1992). Withia the Forest Service, an example ¢
waiefshed analysis is the Draft Environment § Impact Statement for the Eix River Wild and
Scenle River Pi an, S iskiveu National Forest, Forest Service {USDA 1992b). An across-the-board
requirement for watershed analvsis does not ex h»t however, within the Forest Service.

g

Implementing watershed analysis will require major charnges in Forest Service planning and
management activities. To help with this transition, é to allow for planning and forest
management activities to proceed in the {ace of the lar ge task of per:o rming watershed analysis
in all National Forest watersheds in the owl region, two levels of analysis will be emp;ayed {Fig,

8-K-6): ‘

Tevel T Analysis

Objectives: Level T analysis is less rigorous, It will assess current watershed conditions,
identify watersheds currently providing or nke‘y to provide high quality
habitat, evaluate the ecologic and geomorphic processes critical for maintaining
fish habitat, determine which watersheds require Level IT anzly ,s,and

stablish Rmarmn Habitat Conservation Area boundaries for w

es I

watersheds not
requiringLevel 1T analysis,

Scale: Level I analysis typically is conducted on watersheds from 10,000 to 104,000
acres {roughly 5th- to §th-order).

Data used: Level T analysis typically relies on existing data, including topographic,
geclogic, soils, and vegetation maps; aerial photos; existing data on habitat and
populations of fish and other r :parian»depprideni‘ organisms; and existing ma
movement inventories and streamflow records. ,-"&.damonal field work is required
to set boundaries for watersheds not requiringLevel IT analysis.

Products: Level [ analysis assesses current watershed, riparian, and stream conditions
and factors limiting fish habitat. Spqueuual aerial pnotos are examined to
determine the frequency, magnitude, and spatial distribution of key disturbance
processes within the watershed that influence fish habitat {e.g., landslides,
debris fows, windthrow, fire}. Streamflow records and channel inventories are
used to determine if there is evidence for peak or low flow changes due to land
maﬂagnmeﬂt activities. Surveys of distribution and abundance or fish and
other riparian-dependent species are used ic determine if at-risk organisms
are present. Past, ongoing, and foresesable fuh*r projects are evaluated to
determine their effects on disturbance regime and riparian habitat, and to
determine if the Riparian Management Ohjectives are being met.

This information is used to determine whether past, preseat, or future

management activities pose ?;ow mndprme or high risk to riparian and stream
habijtat. For exam
if it has a history o
endangered species
or collectively i.’:*aa.'.

contributing to fish !

is classified as }:;g}‘ or moderate 1




Level I Analvsis

Objectives:

Scale:

Diata used:

Time and
personnel:

Al ~

Old-Growth Species

ivities pose a low r,sm to fish habitat,
b@ ndaries of Hiparian Habitat Conse rva:hon Areas are delineated based on
n iese boundaries are establisked in the field wsing interim
e

section on Riparian Habitat Conservation
for different water bodies.

Based on the time required io complete comparable efforts conducted
by the Forest Service, Level [ analysis should require approximately 5
3 : 3 ) ¥
of a 4-person interdisciplinary team composed of a fish biologist, wi

biclogist, hvdrologist, and geologist for a 58,000-acre watershed. This estimate

assumes that topographiz, geciogic, soils, a _sfi vegstation map daia an
time-series aerial photographs are available.

£l

Level II analysis is more rigorous. It will establish ecologically appropriate
beundaries of Riparian Habitat Conservation Areas, and identify restoration
needs and pricrities.

Level II analysis is carried out on watersheds of approximately 10,000 to 50,0
ACTEs.

Level IT analysis represents a refinement and extension of Level T analysis. Field

maps of unsiable areas, a road condition survey, inventory of riparian canopy
conditions, intensive survey of channel conditions, and computer simulations
of hillsiope and channel processes would be used. Level IT apalysis typically
involves additional field work to provide watershed-specific information on
ecologic and geomorphic conditions.

Levei 1 analvsis establishes operational boundaries of Riparian Habitat

Conservation Areas to meet the Riparian Management Objectives, produces a

transportation plan for the watershed, refine standards and guidelines io fit
specific landscape conditions and limitations, establishes restoration goals, sets
restoration priorities, and estabiishes 2 monitoring program to insure that
Riparian Management Objectives are met,

Level I analysis should require an additional 5-7 weeks of a

4-person interdisciplinary team for a 30,000-acre watershed. Total time to
complete both Level I and I analvsis of 2 50,006-acre watershed should be
approximately 49-38 person-weeks.

Because of their importance in providing high quality fish habitat and/or their high preportion
s

of unstable landforms, all key watersheds {previously described) and inventoried roadles

would require a Level I analysis.

Component 4 -

current conditions of watersheds to restore degrad
aguatic resources. To be effective in restoring salmonid habitats, 2 restoration strai

incorporate

Watershed Restoration - Watershed restoration addresses improving the
d habita te

i and provide long-term protection
+
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- A regional strategy that locks across landse :pﬁs and
restoration efferts are likely to be most effectiv

- An explicit recognition
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. A detailed watershed analysis {C

{Component 3} to adap‘:
landscapes, taking into account

unique watershed hist

- A specific set of objectives for each watershed;

- An explicit role for research and monitoring in defining and refining restoration objectives
and tracking the effectiveness of restoration measures.

Elements of a restoration program are:

a. Identification of Priarity Watersheds - Priority watersheds {or restoration should be those
with high restoration potential. Prioritizaticn is necessary because of the large number of
watersheds in National Foresis within the range of the northern spotted owl that are in
poor condition. Additionally, funds for programs are currently lacking and probably never
will be sufficient to deal with ali waiersheds. However, some watersheds have been altered
so excessively that they have little potential of recovery. Candidate watersheds that have
the best chance of beneﬁ‘tmc from a restoration program have already been identified as
part of the key watershed network Qf Johnson et al. {1991).

b, Distinguish Physiographic Regions - Physiographic regions vary considerably in both
their intrinsic sensitivities to watershed d sturbance and in the specific impacts involved.
Restoration strategies need to be tzilored to the specific processes and conditions cceurring
in different regions. Watershed analysis is the key to developing landscape-specific
strategies.

c. Watershed Analvsis - Before any restoration activities begin, the watershed analvsis
described in Component 3 is needed. Tt will identify: watershed disturbance processes and
where they occur on the landscape; current conditions of hillslopes 2nd channels; status of
aquatic communities including threatened and endangered populations; limiting factors
for riparian ecosystems; inventory of past land use practices, including roads, clearcuts,

razing alloiments, and mining impacts.

d. Define Restoration Objectives and Strategies - The ""ershed analysis will provide a
spatially explicit set of objectives for restoration activities. These objeciives establish the
framework for restoration werk, including what measures are needed, where they are to be
carried out, which techniques need to be used, what sequence of actions should
and how the work is to be accompiished.

e pianned,

s

HResearch and Monitoring Included in Restoration Plans - There is limifed :ape;-"ience and
few successes in restoring watersheds and ecosysten
perspective needs to be utilized and monitsrin

-~

Eestoration needs to he based on scientifically cre

their biota function. A research perspective considers replication,
design, sampl

. . .
~nrotocols, and responsibility |
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SUMMARY

This conservation sirategy for habitat of at-risk stocks of anadromous salmonids and resident fish
in the National Forests within the range of the rorifiern spotted owl Tepresen ts significant change
from current management. It is a long-range program that maintains the existing belance of
processes, junctions, and habitat elements in intact aguatic and riparian ecosystems, and initiates
the recovery of proces

b

n

ses and functions in degraded systems. We belleve that if this strate
ca ?‘lPd cuf in conjunciion with other protection measures cutlined in this plan, it will lead
functioning landscape that buffers and absorbs disturbances to sireams rather than amp 1 F es
them. In the long-term, we believe that if this conservation strategy is implemented, all s eams
in National Forests within the range of the northern spotied owl will eventually contain Uooﬁ fish
habitat,

[

We reiterate that this fish habitat conservation strategy will not, by itseif, prevent further
declines or extirpation of at-risk stocks of anadromons salmonids. Reduction of the quantity
and guality of freshwater habitat and disruption of ecological processes and functions are only
one of the factors responsible for the dedline of anadromeous fish stocks. We believe that this
strategy in combination with the other components proposed by the Scientific Analvsis Team
will accommedate the raturally dynamic nature of siream and riparian systems in the owl
forests, help the recovery of degraded systems to more productive states, maintain options for
future management, and sustain fish habitat and ecologically necessary riparian and watershed
functions until additional knowledge allows us to implement new management measures.



Appendix 5-K

Strategy for Managing Habitat of At-Risk Fish Species

Tables

ish Found on Nations]

A. Anadromous Salmonids

ccho salmon

chinook salmon

sockeye salmons

chum salmon

pink salmon

steethead irout

sea~run culihroat front

B. Resident Fish
redband trout
ball trout

regon chub
Olympic mudminnow

Oncorhynchus kisulch
tshawyischan

nerka

keta

gorbuscha

mykigs

CZ‘)?DQQFI)CI)

clarkii clorkis

0. mykiss gibbsi
Salvelinus confluentus
Oregonichthys crameria
HNovumbm hubbsi
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Appendix 5-K
Strategy for Managing Habitat of At-Risk Fish Species

Tables {continued}
Table 5-K-2 Changes in the Frequency of Large, Deep Pools (350 yds® and >8 Feet Dieep)
2 ot

Between 1935 and 1592 in Streams on ;\mmv' Foraests Within the Rarwe of th
Spotted Owl

1535-1945 1887-1952
Miles Number/ Number/ Percent
Surveyed Number Miles Nomber  Pool Change
Western Washingion
Cascades
Cowlitz River Basin 52.1 421 B.1 176 3.4 ~55%
Lewis River Dasin 4.8 22 4.6 13 2.7 ~-41%
Wind River Basin 35.4 73 2.1 8o 2.3 10%
Cozstal
Grays River Basia 26.7 107 5.2 34 1.8 -59%
Elochomarn River Basin 21.3 75 3.7 i3 G.8 ~B4%
Abernathy Basin 3.3 3 0.4 3 0.4 =NC
Cermany Basin 8.8 7 8.9 4 5.5 -44%
Coweeman River Basin 26.4 87 3.3 4 8.2 ~34%
Eastern Washing'on
Yakima River Basin 28.5 a8 3.4 14 0.5 ~85%;
Wenatchee River Basin 0.7 143 2.4 123 2.1 ~13%
Methow River Basin 115.0 106 0.¢ 32 0.4 =56%
Coastal Oregen
Lewis and Clark River 0.4 47 4.5 10 1.0 -78%
Clatskanie River i5.5 133 8.7 20 1.3 -85%

e
<h
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Appendix 5K
Strategy for Managing Habitat of At-Risk Fish Species

Tables {continued})

Table 5-K-3 Spawrning and Sirearn Kearing Habitat Feeiors That Po? 3 £
t f Coastal Cregon Anadromous Sahmonids, Factor: were ”seﬁsed 28t I = has

imit natural production and M = has medium potential to limit naiural production.

4 #7" indicates that insufficient information exisis for ’namng a professional judgement; A “*7

ndicates a priority {or gathering new information to help in restoration o fsh poauiatie;;s "frorr:

Panel an Factors Potentially Limiting Natural Production, Oregon Governor

Eestoration Initiative, Cregon Department of Fish and W:Idhie? Partland? Cregon ).

FACTOR 1: SPAWNING HABITAT

Hoiding Migration Gravel Water

Pools Barriers Quantity /Quality Quantity/ Quality Temperature
Cecho - - M - -
Cham - X H M -
Fall Chincok M - H ? -
Spring Chincok W - H ? M
Sammer Steeihead - - - ? -
Winter Steethead - - - - -
Sea-run Culthreoat 7 M 7 - -

FACTOR 2: STREAM REARING HABITAT

Charnnel Migration Flood Plain

Complexity Sireamflow Temperature Barriers and Wetland Dher
Ceha H M 34 7% H
Chum? - - - 7* -
Fall Chinock M* M* M* 7 7%
Spring Chinook H* M M* 7® 7%
Summer Steelhead H q H 1* H
Winter Sieelhead H H H 7% H
Sea~run Cutthroat H H* H* 7* H

iPotentizl limitation of cham salmon production duriﬁg the frec-swimming {reshwater phase of iife cycle is
believed tc be minor because chum {ry move guickly downsiream to the estuary socn after emergence and do not
reside in sireams,

1
F
3
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Anadromous Stocks

Figure 5-K-1 Hange and Status of At-Risk Anadremous Salmonid Stocks and Resident
Fish Species in Washington, Oregon, Northern California, and Idaho {see facing page).
This map was produced from a 1:500,000 scale siream network developed by the Environmental
Protection Agency. Due to the small scale of the map, streams sinaller than 5th order are not
displayed. The resuit is thai some small coastal and headwater tributaries are not depicted. The
map represents available data for all land ownerships, both publiec and private. In basins with more
than one stock at risk, the highest risk code was assigned tc the entire drainage.

Risk codes are those of Nehlsen et al. (1991) and are defined as follows:
Presenily Listed: stocks currently listed under the Endangered Species Act.

High Risk of Extinction: not self-sustaining {spawner:returning spawner raiio <1V con-
Z L8] g 5t I
tinue to decline despite conservation efforts.

Mederate Risk of Extinction: presently self-sustaining {spawner:returning spawner ratio
= 1 or slightly more) after previcusly deciining more than natural variation would account
for. ,

Special Concern: 1) relatively minor disturbances could make population not self-sustaining;
2) insufficient information on population trend, but available data suggests depletion; 3) rel-

atively large ongoing release of non-native fish, the potential for inbreeding with the native

population exists; 4} population is not presently depleted but requires attention because of

a unigue character.

Data for this map were derived from Nehlsen et 2i, 1991, and Johnson et al. 1991,
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