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Y. JI¥ntroduction

In 1968, the Congress of the United States, in order ''to prescrve
significau* exanples of the primeval co“wLa] redwood (Sequoia
semnervirens) forests and the streams and seashores with which they
are aa)OCLattd for the purpose of public inspiration, enjoyment,

and scientific study,'" enacted Public Law 90-454 establishing Redwood
National Park.

The legislative history, the legislation itself, and the subsequent
boundaries o£ the Parl. reflect the struggle that cccurred between
conscrvation-~criented objectives and economic considerations. In
an attempt to strike a balance between these compating interests,
the Congress not only drew boundaries incorporating magnificent
trces of majestic height but also inadvertently produced a resource
management problem of monumental proportions. gSimply.Stated, that
management problem is protegting.the Park.resources from natural
erosional processes.and manzinduced acceleration of those processes.

Similarly, the record and the legislation-indicate a strong concern
for the protection of this "unique vegetation complex' but the
ultimate configuration of the Park bears no relationship to this
objective. Past experience, such as the lessons we learned too
late in the Floxrida Evcrﬂlgdec and thea Bull Creek Basin in northern
California, indicates that a vitsl element of rescurce

i3 WLAE mé.l'c.'vx_:m'.;;ri_ ULl eneiat W ti‘:.t:l.:j'l'li‘(-l*in 1 Lhe aDs
egulations governing 1uﬁ?“ﬁlgwg;hé
Heana of ¥ eacra] control of the w teLunLd 15
rUfoEbureeT prérection. T Hovever, in the case of Redwood
I Llona] Park, control by either wmethed is difficult because no
meaningful local controls exist or are expected in the foresceable
future and only portions of several critical waltersheds are included
in the Park and other Federal land under Federal control. Thus,
Eh;hg fectivenass of resource protection is dependent primarily
‘upan the practices of_landowners“adjacent to the Park,
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This management problem is most clearly defined along the worm-like
appendage of the Redwood Creek Unit. This segment runs for approxi
mately scven miles along Redwood Creek and extends from the center
of the streambed one quarter of a mile upslope on each side, This
pertion was addad in order to include the Emerald Mile and the Tall
Trees Grove under the protective custody of the Park. Moreover,

this is a valuable recreation corridor in that the presence of Redwood
Creek provides unusual water-related access and compatible recreation.

Protection of this corridor is impossivle, however, unless the
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resource manager can exercise some coero] which extend bcyond the
pr esent Park boundary. Some of the taller trces are located adjacent



to the main channel of Redwoed Creelk in thc lower end of the
watershed, Tho ! "hﬂrvcsu.
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This paper suggests some of the wqu that such protection can be
atltempted, recognizing both the "nature" of the problem and the
existing limitations of authority.

IX. 7The Watershed

Redwood Creck drains approximately 180,000 acres or 278 square miles
as jt flows northward from the Board Camp Mountain Area of Six Rivers
National TForest to the Pacific Ocean near Orick, California, a
distance of approximately 60 miles. ¥Park holdings encompass less
than 107% of the total drainage and over 49 miles of Redwood Creek
itself lie upstream of the southern boundary of the.Park.

The location of the Park makes it highly vulnerable to damage from
strecam-borne sediment because it is located in the dovmstream
(receiving) end of the basin and because Redwood Creek transports
an exceptionally large amount of sediment., The presence of this
sediment reflects an unusual combination of rock and soil types,
tectonic setting and climate
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LHE MOrpnsclicgy of the land surracc in the Ca ics
area has been actively eroding for thousands of years. Much of
“the ground surface in the immediate vicinity of the Park consists
of soils such as the Atwell soil series which are particularly prone
to landsliding Large areas are also wanLTCd with soils such as
the Hugo and Orlcﬁhléil $e¥iés which are parulcularl prone to
gully erosion when stripped of their protective vegetation, _Land
use practices during the post World War II era have clear ly

Wt e

acccic ted c*o 10ﬂ of the Redwood C*cek ‘Basin,

Aerial photographs of Redwocd Creek document the relentless increasc
in the number of actively croding areas and in the width and braiding
of the main channel of Redwood Creek, As the channel starts to
aggrade and braid it undercuts its own banks and, in many instances
reactivates the stabilized bases of earlier slloes. Both bank
cutting and land slippage introduce greater volumes of sediment
which increase stream instability thus continuing the self-feeding
cycle of resource degradation., Quantitative assessment of the

role of changed land use in bringing about the observed changes in
landscape morphology is difficult. During the last two decades

the area has been subjected to an exceptionally large number of
large, historically infrequent storms.
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The Stone (et _al) Report indicates in its examination of soil

types along ledwood Creck from the southern boundary of the Yark
to its origin: '

"Thirty-four percent_of the bank consists of highly erosive
soils wvhich are Lthg/ a major source of the sediment load
carried by the Creek today. Tifty-two pcrcent of the bank
distance consists of moderately stable soils under natural
conditions but which could become areas of accelerated
erosion if the land surface is disturbed., Toor rcad
location and faulty diversion of surface runoff waters
could supply this. disturbance. - Fourteen percent of the
bank distance consists of moderately stable soils provided
the grade of the Creek is not drastically altered and bank
cutting is held to a minimum., Only two .p qqg$“01“the
bank distance can be consider stz |
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On-going studies by Dr. Richard Janda and other members of the United
States Geological Survey, Menlo Park, California, support the thesis
that most of the sediment load of Redwood Creek is eroded from the
portion of the drainage basin that is upstream from the southern
boundary of the Park. :

Fielid obLservations and interpretations of aerizl photographs allow
the entire Redwood Creek drainage basin to be divided into four
segments characterized by different types and 1nten31t1e” of
erosion. 1he portion between Bridge Creek and Lacks Crecx is a
prime source of debric logs, displays the greatest diversity of
erosional processes and appears to be the most rapidly eroding
portion of the entire basin. It is, therefore, reasonable to assume
that this portion also has the highest sediment yield in the entire
basin. However, quantitative assessment of the sediment yield, in
terms of weight or volume per square mile, for these different
portions of the watershed will require the ccllection of additional
stream discharge and sediment concentration data.

That portion of Redwood Creek basin between Highway 299 and the

head of the basin is the second most active eroding area and another
leading source of stream-borne sediment., In this area actively
eroding material is temporarily stored in the stream channels and

is subsequently reworked and borne downstream during periods of high

water discharge

The third most act ive eroding area lics between hrldoﬁ Creck and

Viuniei i 10w

Prﬂ]r‘c Crccl . 1he prlnCJpaL sources of sediment are logging-induced
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cro<10n ‘and an PCLlVL landslldc area alovg Bond Creek.

)/ Page 40, Stone and Associates Report, Redwood National Park, 1969.



That portion that includes lower Redwood Crcek and Prairie Creek

appears to be eroding relatlvely slowly and to be supplying

relatively litile sediment to the Redwood Creck System. E\ccptnonq

are provided by highly eroded Arcata harvested land in Lost Man and ¢
May Creeks, '

Yherefore positioned as it is with respect to the remainder of the
watershed and given the active nature of the ground surface of the
basin, it is not surprising that the worm-like corridor is actively .
being threatened by strecam-borne sedimentation which enters the

Park at its south boundary.

IIX. Timber Harvesting

Extensive logging in the Redwood Creek Basin began around 1950
tilizing sclective cutting methods until 1964 when even-aged

silvicultural management of clearcutting became the deminant

harvesting practice, Presently, the landowners adjacent to the

Park in Redwood Creek are the Arcata National Corporation,

Louisiana~Pacific (formerly Georgia-Pacific) Corporation, and

Simpson Timber Company. In addition to clearcutting, the

companies utilize bulldoz ers to skid their logs downslope to yarding

arcas, construct haul roads, many of them mid-slope, and forwm lays and
1and3ngs. The cumulative effect of these actions seriously disrupts

the greound curface and wvegetivetcover of the logged-over arcas
-making them vulnerable Lo accclerated erosion. ‘he photographic
utUd" prcp_r;u by the Earth Satellite Corporation documents the

cffect of these harvesting techniques.

Approximately 90% of the old growth in the watershed has been logged.

The largest remaining uncut sections of old growth and mature second
growth stands are located on the steep east side of Redwood Creek immedia-
tely adjacent to the 'worm' segment of the Park, and in the drainage
basins of Bridge Creek and Devils Creek. Smaller patches of old

growth Redwood forest, that could cause some resource management

problems in the future, are located adjacent to the channels of

Tom McDonald Creek and Bond Creek. The drainage divides and other

sently sloping arcas have already been cutover.

A Jprincipal source of surface deterioration 1esu1t1n° from log01n°
'aCLlVJL*Lq 18 the roed C)stem utlllzcd for lOMJ’lq” the fp]Lad
timbe v to.mill sites. Documentation is abupddnt on accelarated

]ano 11dln'v and r'ullylnﬁ associated with 1m>'opur1y designed roads.

it a minimum, roads disrupt natural drainage patterns. Koad com-
struction that has an insufficient number of culvert pipes, culvert
pipes too small to handle high flows of water and debris or improperly
installed culvert pipes creates major disturbances of the ground
surface. Road spoil sidecast directly into water courses is another



contributor to excessive sedlncn 1tion in the drainage system.
Jn this instance, not only is the stability of the channel
diminished by the change in channel configuration and the
destruction of bank vegetation, but the aquaiic habitat is also
threatened or impaired by the added sediment.

s for yard'n~ is also hlghlv dlsrupf“ve.of the
AT ‘3bﬁ0L1v OVET T EadhTstep from felling to
hqullng conir:bvtes to the disturbance. Layouts are crcated by
pushing brush and soil into mounds with a bulldozer to cuchion
the fall of the tree and reduvce the chance of splintering the
‘Redwood's brittle trunk on impact. Skid trails are made by
dragging the logs downhill to a yarding arca. The skid trails
tend to converge at a central point and the subsequent rainwater
runoff is concentrated rather than dispersed. Another significant

aspect of tractor logging is that the necessity for down hill skidding

requires the construction of more mid-slope roads than are
required in high lead cable yarding. Mid-slope rcads require more
cut and £ill operations. Tlnitially, more ground surfacc must be

disturbed for conqtrucLzowrhﬁH”p_ ¥ i ' ;11

maternal _tjlc1qelvcs oTV

In gently sloping terrain these activities result in intensive
lecal stream aggradation, but their impaci may be rapidly
attenuated dovnstream, In contrast, in steeply sloping terrain,

fvu

1119”Lh9t adjacent to the Redwood Cree corridor, thesec activities
séL in notwon a >c110¢ of mechenisms that accelerate the erosion
process, In brief, the eroded surface matcrials run off along

the Qlld trails “nd/or an alternate channel which is developed
around a plugged culvert, 'This debris charged runoff transports
large amounts of coarse sediment and logging debris. When the
burdened runoff reaches steep tributaries the introduced materials
increase the eroding capabilities of the tributary thereby further
threatening the integrity of the tributary channel and downstream
arcas (including Park areas).

Historic d "°ntutzon citing various photographic source

P2 LI T {1 o A RR RS O A0 IR aw.-q-.-_,«. A
lnbiﬁdlnn renote sensing data asell"as on-the- oround ooservatlons
amimeasuremcacs, ‘indicate specific threats to Redwood National
Park which are caused by the interaction of these timber harvesting
practices with the oeolu~) of the area, climatic con11t101a,Aqnd
other natural phenomena such as record rainfalls. The basic fact

is that prescnt harvesting techniques--clearcutting with tractor
yarding--produce a ‘greater amount of ground surface disturbance

and destruction of vegetive cover than any other combination of
practices herctofore employed or envisioned,




IV. Threats to Park Resources

Two general categories of Park resources are pres enle endangered--
the Redwoods &nd associated vegetation, and the water quality and
aquatic ecosystem of Park streams and particularly Redwood Creek.

Aquatic Ecosystem

Actually as ecarly as 1966 the main channel of Redwood Creek wa
considered by the California Depeartment of Fish and Game to have
suffered scvere damngc;é‘ That is, 75-100% of the bottom of the
stream is covered with silt, the stream canopy has becn eliminated
and no fish shelter is available. The same report characterized the
damage to Bridge Creck as being light in 1966. "Light damage'' was
defined as having less than 50% of the bottom covered with silt,
shelter and pools partly eliminated, and the presence of some
debris. This contrasts with the observations of Dr. Richard Janda,
one of the team members who examined Bridge Creek in 1972. He
indicates that along that segment of Bridge Creek from the access
road to the mouth (the only portion studied) the damage can now

be classified as ''severe.'" Fhotographic documentation in the

Earth Satellite Corporation report graphically details the condition
of Bridge Creek today which corroborates these findings. The Fish
and Game report cites the floods of 1955, 1964, 1965 arnd the

(L F - AF - S T G I [ A [ : [ iyt T
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to determine the relative importance of each of these variables.

According to California Fish and Game, Redwood Creek historically
supported runs of King and Silver salmon, steelhead, rainbow and
coastal cutthroat trout. Resident rainbow and cutthroat were
found in the upper rcaches of the Creek. The King salmon spawns
in the mainstream, while all the others spawn in tributaries.

Current.ohcorvatnon_ by.Salifornie Bish, and CGame and
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line in the fish po;ulatloﬂ cf the Creek,
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Channel Instability

Not only does a change in stream geometry have an impact on aquatic
habitat it also represents in this case the greatest threat to the
"unique vegetation complex' of Redwood National Park.

2/ Fisk, Leonard, Gerstung, Erick, Hanscn, Richard, Thomas, John, 1966,

Stream Damage Survey: California Department Fish and Game, Mimeo.

Report, 11 p.
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Redwood Creek is characterized by two basic occurrences (%%w SR
tion or the ralsmf* of tke stream bed by deposits, and (%5 deflection
Lt *-"‘9"'\&“"" e BT : SRV UL AR Tiv WWW""D‘?& S “M’f b T
or )Ld‘rf 2107 £ lt° normal course. Specifica 1y,
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iour event

are oc urring as foilox

1. The deflection of the thalweg of Redwood Creck by
' log jams and sidestrcams' alluvial fans.

2. Aggradation of Redwood Creek with attendant increased
flooding and deposition of floodplain sediments.

3. Incision and/or widening cf tributaries downstream
from landslides and/or logging areas.

4., Aggradation of Redwood Creek with attendant avulsion
of the main channel, :

The deflection of the current causes undercutting of banks. This
can cause streamside Redwoods to topple and erode the toes of
stabilized slides thereby reactivating them and triggering feedback
mechanisms that perpetuate the destruction downstream.

A basic concern of the study team is the impact of the alluvial
fans of the sidestreams. These depcsits appear to have been formzd
Ly sudden Iilushing of debris Irom triputaries and rapid deposition

at their mouths. These deposits impact on the main channel in two
vays. First, they cause deflection of the current with the p0931b111Ly
of undercuttlno the opposite bank. A specific concern is the delta
formed at the mouth of JTom McDonald Creék whnch enterguﬁgiﬂaod Creek
derC T T BN 1oLl TTees CLove . e hrcata National CorporE
tlon actuLTT§ Jregecd cravel from this delta to retarc e ﬂevqm2p4
ment in an effort to procect the Tall Trees Grove. 1In additionm,

these aliuvial fans rotard downstream transport of sediment moving
along the bed of Redwood Creck and cause accentuated local channel

aggradatlon.

Rccwogds survive floodplain ocp051t101 of silt and fine sand by

ECPEN P
;;ﬂxinrglncw, ots.vertically uoward into. Tlood d%ROS‘“S and by

“%ONMM%§ thabll°h1n§li¥QMgpgp Systems LuthefHup ?ﬁngrun& .as Lhc“gzse of

L Is gradually {ed " In FaCt, Such flood GEDOSlLa are an
iﬁ%g?fggﬁ source of ésscntlal nutrlents. Dr. Stone has observed
healthy trees surrounded by deposits as great as seven feet in

depth. Howecver, the nature of the deposits is critical. If the
deposit is made up entirely of gravel the tree has greater difficulty
surviving because the gravel dries out faster and more completely

than loam or silt., More significantly, the deposit must not contain
1arge amounts of organic matter which as it decays competes with the




Redwood roots for oxygen. Fine silt deposits offer the most
promising chance for the trees and, in fact, the Tall Trees Grove
rises from en alluvial flat that developed from periodic flooding,

subject to the above conditions. The concern of Lhe st
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Incision and widening of tributaries downstream from landslides and
logged areas have destructive local impact and also may set in
motion a chain of events that eventually register destructive
impacts further down stream. Increased width associated with bank
erosion can topple trees adjacent to the channel and jntroduce
large amounts of coarse sediment into the stream, Incision or
deepening of a channel may increase. the velocity of the water
flowing in thc channel providing that the roughness and cross-
sectional area of the channcl are not greatly increased at the same
time. This increased velocity in turn increases the stream's
ability to erode its bed,

This accelerating flow picks up sediments and in so doing it is

able to pick up larger sediments which in turn accelerate the rate

of erosion, Or as my geologist colleagues would state it--Increasing
the concentration of suspended sediment transported by a stream can
increase the density and viscosity of the flowing water-sediment
mixture and thereby increase the stream's ability to erode and
transport sediment,

If the gravel bed of the main channel of Redwood Creek aggrades to

a sufficient height, high velocity flood waters flowing through pre-
existing shallow depressions on the floodplain may erode a new :
stream channel. That channel in turn may divert all or part of the
flow from the preexisting channel. The process may be aided.or
caused by landslide, log jam or sideStream aliuvial £agmd1ver510ns.
SO e S A e T E I T RE PSP PITHE "o many trces and the
introduction of large amounts of sediment into the downstream .portion
of the main channel. Some of the locations along Redwood Creek where
this sequence of events may occur include the point bar at the Tall
Trees Grove, the point bar opposite the mouth of Elam Creek, and the
floodplain between MacArthur Creek and Orick.

A reol concern of the study team is that as the s]opes above the
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Pazhhgdgacent Lo the ccvexﬁi trlbutar:ec feeding into. Lhc P“rk _are
harvested thc above wechanlsmd Ull] be trlggerod_' Indeed .in some
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Accelerated Landslide Activity

As has been stated earlier, much of the watershed is susceptible

to landslide activity. Many different types and rates of landslide
activity are present. For example, most of the ggg_ral_pralrlcs on
the ecastern side of Redwood Creek display hummocky ground and
tension cracks indicative of active landsliding; these slides,
several tens of acres to several hundred acres in area, appear to
move slowly over long periods of time, and only indirectly supply
sediment to the channel of Redwood Creek, In contrast to these
slides, are those mentioned in the Stone Report which notes that
"the upper end of Redwood Creck corridor beginning about a half-
mile dovmnstream from the mouth of Bridge Creek falls within a
highly active land-slip zore which extends up both slopes for
distances up to a half-mile." -Most of the individual slides in
this area occur in dense timber and are from several acres to
several tens of acres in area. They move rapidly and supply
sediment and logs directly to the channel ¢f Redwood Creek.

o .‘L - . -
Although it is true that landsliding has been actively eroding
this area for thousands of years, the stuly team was concerned
with the inception of new slides, morc Vigorous nove
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tive sla ueo, and reaftlvaflon of dormPnL si
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paxLxculax]y dlono ToAads and stream channels . Pnotogr aZphic
dorUment At i'on” ‘Tépicts “tha " préponderant number of slides that are
actively supplying coarse sediment to Redwood Creek and its major
tributarics which were induced by activities that accompany timber
harvesting. These coarse sediments in turn are the major source
of channel instability.

The shal]ow rootsystems and brittle stems of Redwoods : :eagbarqc—

tcrlst1c< that make them cspcc1allv_°LSLePt1b]e Lo wind=indu ed
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structural damage. it should be statod, however, that windfall
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and stem Dre#kafé are natural occurrences in the Redwood ecosystem
in the complete absence of man.

According to the Stone Report trees exposed to wind forces apparently
are able to adapt but clearcutting suddenly cxposes trees that had
previously been sheltered. These trees, Stone suggests, are buffeted
by new turbulence patterns and their crowns are in a zone of increcased
wind velocity. This in turn results in severe oscillation which



increases the likelihood of windfall and stem breakage (windfall
refers to uprooting and falling whereas stem breakage refers to
trunk fracturing at a point often weakened by fire or decay).

To date there huo been compar leol) Jlittle wind throw zlong LV]QLlng
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Rulldozex-Moved Dirt

In this instance we are specifically referring to surfzce materla1s
that have been disturbed by the bulldozers as they build roads,
form layouts, and skid logs to the yarding area. The bulldozer

RSN s g

spoil, which consists of a mixture of rock, soil and U"'thul”LL
organlc debris, Jst U3119 qhoved dlrect]y4domnsjo“ﬁ v
complefe};,destrov“
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some T tree Much of this material works its wa ay further"T
3oanIope and into the tributaries. Moreover, some bulldozer

B

moved dirt is introduced directly JnLo the tr1but=rno< ‘urEpg‘and
CGEEfYﬁEfion and yarding operations. This 1s " documented by several

photographs showing TiATvVes ting Tisht to the banks and channels of
tributaries and of Redwood Creek itself. Tt should further be
noted that compaction of the soil by this heavy machinery has a

negative impact on regeneration.

Overbank Deposits.

The concern reglstered by the ghudy team regarding overbank deposits
was that the increascd concentration of suspended sedimentztiod in
the waters of Redwood Creek and/or the increased magnitude of
flooding would substantially jncrease the rate of deposition, In
addition, concern was expressed over the higher concentration of
organic debris in the overbank deposits. The problems that these
occurrences could cause the vegetive complex have already been
explained,

Fire

The threat of fire is of minor concern to the study team at this
stage. As was pointed out in the Stone Report, "With the exception
of local accumulation of heavy fuels around old landings and in
gullies, recently cut over lands are less hazardous primarily
because less fuel is available and better access for fire control
forces is available on the logging road-nct." 3/

Slopewash

In this instance the team is referring to soil and debris that is
moving across the forest floor rather than down the water courses.,
The tcam observed that natural deadfalls and the dense understory

3/ Page 21, Stone and Associates Repo;:t, Redwood Naﬁicnal Park, 1969.
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vegetation would brake the downslope movement of logs, soil, and
debris that were eroding from roadbeds, spoil banks and cut-over
areas. The maximum penetration of any mud flow observed by the
study team was 400 feet.

V. Discretionary Authority Granted to the Sccretary of the Interior

Congress recognized vhen it established the Yark that several problems

were left unresolved by the legislative process. Accordingly, the

Ja”gp%”? of. tthACt grants discretionzry powers to the 7
RS among, oLhcr thlnvg, buffc1 Lbc P

to,.ay j
C i quorecmnnr .on waters hod ﬂanaﬂcrnn The letlnent
language is found in S&cLlon '3(e) of Public ]av 90-545.

"In order to afford as full protection as is reasonably
possible to the timber, soil, and streams within the
boundaries of thé park, the Secretary is authorized, by
any of the means set out in subsections (a) and (c) of
this section, to acquire interests in land from, and to
enter into contracts and cooperative agrecments with, the
owners of land on the periphery of the park and on water-
sheds tributary to streams within the park designed to
assure that the conscquences of forestry management,
timbering lond usc, and soil cuuservalion pracrices cons-
ducted thereon, or of the lack of such practices, will not
adversely affect the timber,; soil, and streams within the
park as aforesaid. As used in this subsection, the term
'interests in land' does not include fee title unless the
Secrctary finds that the ceost of a necessary less-than-~fee
interest would be disproportionately high as compared with
the estimated cost of the fee, No acquisition other than
by donation shall be effectuated and no contract or co=
operative agreement shall be executed by the Secretary
pursuant to the provisions of this subsection until sixty
days after he has notified the President of the Senate and
the Speaker of the House of Representatives of his intended
action and of the costs and benefits ‘to the United States
involved therein,"

This section is explained in House Report 1630,

“"The Committee listened with much sympathy to proposalé for
the inclusion of at léast one entire watcrshed within the
park-~perhaps Mill Creek, as proposed in the Administration
bill, or Redwood Crecek, as proposed in the Sierra Club bili,
or some other-~but found the proposals infeasible because

11
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of the cost involved and because of the s severe cffecto
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garrying tl would hnvo on the local econs 1t

recognizes,

owever , that démage way 'be cdused to the
margins of every park, however large or small it may be,
by acts performed on land outside thosc boundaries and
that the streams within a park, whatever its boundaries,
may likewise be damaged if the land on the watershed above
them is permitted to erode. The trees along the margin, -
for instance, may be subject to blowdown if clear culting
occurs right up to the property line, and the streams within
the park may be heavily silted if proper soil conscrvation
practices are not maintained upstream, It is for such
reasouns as these that the Committee wrote into its amendment
a ncw section authorizing the Secretary of the Interior to
- negotiate agreements with the owners of adjacent lands and
of lands on watersheds tributary to the park agnd, if
necessary, to acquire interests_in their lands. xnlcx, while
a]]ow1r0'oe1ect1ve 10""lnfr for instance, to go forward
v&ll_r duire the land owner to follow practices that will,
as far as possible,.protect the trees, soil and streams
w11h1a the. .park. DBecause the powcr con ferred by this section
of the bill is necessarily very broad and is in a field with
which .the Committee has head no previous expervience, there is
provision that no cooperative agreement or contract shall be
entered into and no interest in land shall be acquired under
its authority until 60 days after the Secretary has reported
thereon to the Speaker of the House and the President of the
Senate,"

These passages not only suggest the exercise of discretionary
authority they also indicate limits. It is clear that Congress
does not intend that these powers will be employed as z device for
simply enlarging the Park. Although the ]cazsl ition does not

L SEvereR s NN b £ 1, 2

Place a limit on the amount of land Lhe Scc’etar- nlchL écou1re

e T R i,

in feo

F VTG4 1% oy,

as a protoclee dcv1¢o*1

P e e e

by the Commitfe's referenced concern about 1and costs and the
impact of larger land withdrawals on the local economy.

IQEMR;Ba,tpenL does not feel that Congress intended the acreage
acquired for buffer, AOHC pur“ooccvshould ‘be charged against the
)82000 dLr‘ 99%%1,. Houever, it does believe that Congress meant
‘to include 411 achléltWOn costs (lncludlnn lands purchased as

uffcrs) within the 92 million dollar authoklzatxon cc1ylng.
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Therefore, although there is no apparent acreage restriction on
establishing a protective zone around the Park such a limitation is
in fact effectuated by dollar restraints. If the courts determinc
in every instance that the National Park Service app "o

3 ..n‘J Of L_h@
Jands ‘acquived L)) Muulc.uve taking are fair then the Sccretary could
Uﬁ[}d'up to 20 million dollars without exceeding the authorization.
This is wmost unlikely. However, the Secretary can legitimately™™
conmit such a sum since the Dcp irtment is not exceeding its appraiscd
values,

Consequently, what at first glance would appear to be an impressive
array of discretionary power which can be exercised without further
congressional support, is in fact sharply circumscribed,.

VI. Secretarial Options for Reducinsy the Impact of Man-induced Threats

to the Redwood Creele Corridor of Redwood National Park:

There are two general sources of threats to the Park resources--upslope
and main channel. The worm-like corridor of the Park is in jeopardy
because it is located in the lower reaches of an actively ecroding
wvatershed that contains numerous, large active slides and that has
recently been extensively cutover. It is also imperiled because it
lies downslope from current timber harvesting operations being.
conducted on slide prone soiis? On those landas wnere ]ov05ng has
already occurred remedigl measures HUST aken.  On that property
where havveuLlnw is occurring plCVqulﬁé action wust be¢ taken to o
daveid a rcwcLanon of m«o“lve Jland dlsLlegnbo wth Jits 1u'£:§$3§
1mpact° on the Park

Options for Reducing Channel Threats

The greatest danger to the worm-like corridor comes from stream-borne
sediments and debris. The failure of landslides and gullied areeas

on cut-over lands in the watershed to stabilize as typified by the
Copper Creck drainage, suggests that a considerable amount of
remcdial action is necessary. A serious effort in watershed manage-
ment must be wade by the landowners to prevent the introduction of
additional coarse sediment end other croded materials into Redwood
”Cr¢o_ The State has a major responsxbllltv to require that surface
tabilization and road’ malnten nce cfforts_be nade by the landowmers.
ch e matters fall squarely on the . 'shoulders of thosc StatéhﬁoenCLes
charged witch’ rcaulatln; forest praﬁtlces and maintaining watér :
quality sLanddros.

Federal efforts along the main channel of Redwood Creek must be
directed toward maintenance of the natural channel integrity so as
to minimize undercutting of banks and the redirection of flow. This
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may include such remedlal measures as clearlng log jams, re-
distributing alluvial fans from sidestream tributaries’ and,

as a last resort, stream engineering such as riprapping the
banks when necessary to prevent the loss of spectacular groves
of strecamside Redwoods. TFederally-financed maintenance manage-
ment on the total watershed is absolutely out of the question

as a protective measure, The cost exceeds the value of the
resource, Moreover, stabilization is clearly the responsibility
of the landowner.

Options for Relieving Upslope Impacts

Logglng activity carried, on directly above the Park endanger bot
tle‘veggL1Ve and aquatic resources.of thc corlldora Clearcuttnna

to the boundary would expose trees within the Park to possible wind
damage., Road building and tractor yarding would expose the

tributary streams which flow into the Park and the understory of

the Redwood forest to the effects of slopewash, landsliding and
bulldozer-moved dirt, If the forest pkoducts industry continues

its present mode of opeLatlng ‘then it is imperative that a2 land bg;}eg
be Jplaced between .the.Park and tnesn ‘harvesting operations. o

Py

The extent of control that would have to be exercised depends upon

the future practices of industwry, The upsleope lands centain szveral
trioutary streawms and slide zones., The intraduction nf sedirments

and debris into tributary strcams above the Park will result in
almost certain degradation of aquatic and vegetive resources within
the Park. The construction of a road net and the practice of
tractor yarding without regard to potential slip zones may activate
massive sliding with its attendant consequences for downslope areas.

: buffer options range from an 800-foot management zone
around Lhc corrldor to 1nc1u510ﬂ of all uLulope lands.

3030 XTI Baiia e R

In addition to deciding which land must be controlled so as to pro-
vide the opportunity to protect existing Park resources, one must
also decide what is the best way of effectuating that control. 1In
other words, can the desired level of control be achieved only by
outright acquisition in fee, or can it be achieved by purchase of
less-than-fee rights, or by cooperative agrecment.

There are several options available to the Secretary:

~2 1. Establishment of a buffer zone averaging 800 feet around
¥ the corridor and acquiring:

14



(2) 1less~-than-fee interests in this land. .This method’
could be employed to require construction of only
carefully designed roads and strcam crossings and
the use of such logging practices as a more gradual
conversion to second growth Redwood by patch cutting
and cable yarding in place of tractor yarding, etc,

(b) fee title to allow the Natjonal Park Service to
perform whatever forestry and engineering practices
are required to minimize the effect of upslope
harvesting. '

2. Extending the 800-foot buffer to also include obvious slide
zones and/or tributary streams by acquiring:

! (a) 1less-than-fee interests to require certain practices
f e, - in road constructicn and maintenance and limit cutting
T3 within 75 feect from the bank of second or higher order

N g,

stream. .

(b) fee title in order to prevent any logging activity in
slide prone areas but employing forestry and engineering
techniques to stabilize the slopes.

«

Toule: TIue auquisiLién in this case would create such
a confusing pattern of ownership that it would
be more econcmical to purchase all the upslope
lands.

3. Control of all the upslope lands to the hydrologic boundary
by acquiring:

(a) less-than-fee intercsts in the land and stipulating
certain practices,

(b) fee title to bring under direct management control of
harvesting and/or land stabilization programs.

Obviously, the prevention of any further cutting in the Redwood Creek
Basin offers the most complete "preventive' protection package. Evei

in this instance, however, it is imperative to realize that maintenance
of existing forest roads would have to be continued or even improved.

On the other hand, the study team felt that harvesting could occur on
these upslope lands with minimal impacts on Park resources provided

that the tributary streams were adequatcly protected during harvesting
operations and that obvious landslide areas'were treated with sensitivity
end a protective, Park-controlled management buffer was established.
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