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SUMMARY

This report covers one of the first major stream clearance projects
to be conducted in the State. Activities are described from the
initisl surveys to post project imspectioas.

A total of 36 miles of spawning and nursery areas of the loyo River
drainage were improved at a cost of slightly over $19,000. Clearance
work was conducted by use of Conservation Camp personnel.

The project was deemed benelficisl, although no satisfactory method
was devised to evaluate results. Contrary to popular belief, the
principal beneifit of log jam removal is not removal of impasseble
barriers. It is improvement of habitat by permitting scouring
winter flows to remove silt and gravel deposited behind log jams.

It ls believed that both spawning conditions and food production are
thus improved for anadromous {ishes.

After this initial success, it is anticipated that stream clearance
work will be carried out on other draineges.

Ysumitted April, 196k.
Inland Fisheries Administrative Repoxrt No. 64-10.

This work was performed in part by Dingell-Johnson Project
Californie F-%-D, "Stream and Lake Improvement", supported by
Federal Aid to Fish Restoration funds.
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INTRODUCTION

Logging activities over the past few decades have caused severe damage to the fish
habitat of our North Coast streams. Probably the most devastating feature has
been excessive erosion, which cames as an aftermath-of the lend clearing and rosad
building associated with logging. Debris from- tae logging also collects in the
stream channels and acts as catchment basins for the eroded materials. Often the
natural streambed is buried several feet beneath silt and mud. This destroys the
ares for use by fieh life. Frequently the debris also form barriers that prevent
the upstream migration of fishes. Silver salmon (Oncorhynchus kisutch) and
steelhead (Salmo gairdnerii) are the principal fish species occupylng these streams

In an effort to rehabilitate such streams, the Noyo River stream clearance project
vas initisted. Logging damage is normally the responsibility of the landowner.
However, most of the damage was found to be the result of logging which occurred
10 to 20 years ago. Pereons ‘'who conducted the operations were no longer present

in the area in most cases. It vas therefore decided that the -project would include
- all logging damage  over five years old and an effort would bYe made to egutablish
:‘landowner-operator responsibility for zore recent damage. o

This pilot stream clearance project was first conceived in July, 1958 as the
resgult of a combined field trip by Salmon Unlimited, State Division of Forestry,
Union Lumber Company, and the Department of Fish and Game. At that time‘responsiv
bilities wvere dis"ussed and defined es follows. : '

1, The Division of Forestry was responsible for the remo¢al of all log jams on
the Noyo River drainage within Jackson State Forest.

2. The Department of Fish and Geme vas responsible for the streum clearance on
. the Noyo River outside of cackson State Forest. - )

3. The Uhion Lumber Company was responsible on their lands for the cleenup of
" stream damage from logging within the last five years. They also pledged
" themselves to provide tke use of heavy equipmenmt, when required, to sssist
the Department of Fish and Game with stream clearance on their lands. -
PRELIMINARY ACTIVITIES o S

Fleld Surveys

It became apparent at the outset that more information about the drainage was
needed vefore a coordinated stream clearance project plan could be adopted. Field
surveys were tiherefore conducted on all streams within the drainage. These surveys
started during the summer of 1957, at waichn time fisheries workers walked ocut all
streams within the drainage. At that time, basic surveys were made and general
barrier information obtained (See Figure 1). During January and February of 1959
more detailed information on berriers wes obtained and recorded on maps witha
corresponding data sheets (See Figures 2 and 3). This resulted in compilation

of the information which follows. o

1. General description of the drainage.

‘The Noyo River is located in }iéndocino County in the nortbern coastal area of
California. The draindge involves approximetely 80 miles of streams, of which
70 miles can be considered-of present or potential figheries value. The
drainage is divided into three main units.
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Main Noyo River.

This stream heads in the coastal nhille about four miles west of Willits,

flows generally west through redwood and Douglas fir forests for approxi-

mately 20 miles and enters the Pacific Ocean at Noyo near Fort Bragg.
Vegetation of the extreme headwaters watershed is comprised primarily of
open gressy glades and oak-brush covered hills. Farther downstream the
river becomes more gradual in gradient and enters broad V-shaped canyons
densely covered with second growth redwood and Douglas. fir forests.
Several minor areas adjacent to the streams have been cleared of forest
trees and are used for cattle and sheep grazing.-

'.l

Noyo River, gouth Fork.

The South Fork originates at 0ld Camp 19, approxlmately 20 milea west of

-Willits on Higaway 20, flows generally northwest and enters the liain Noyo
River at .the settlement of South Fork. This fork in physical description

ig similar to tkhe main stream except that less of the watershed is cleared
of trees for cattle grazing. Nearly 9C percent of the Scuth Fork drainage
is located within the Jackson State Forest.

Noyo River, North Fork.
Thls fork originates on the soutavestern slopes of Sheruvood Peak and flcws

genersllv southwest to enter the Noyo River at North Spur. In physical
description it is similar to the liain Noyo River. : .

Principal land uses.

The principal use of lards within this drainage is logging of the vast redwood
ard Douglas fir forests, most of which lie on privete lands. A larze portion
of the drainege lies within the 52,000-acre Jacksoan State Forest. This land
is utilized to demonsirate forest management practices, as well as to harvest
the timber stands. Some cattle and sheep ranching i1s csrried out in the head-
water areas of the drainage. Recreational use is limited to winter salmon

and steelhead Pfishirz in the lawer part of the river, and hunting and camping
vithin the Jackson State Forest.

The fisgheries resource.

Although actual nmubers are unknown, thousands of adult silver salmon and
steelhead migrate out of the ocean each vinter and enter the river mouth near
Fort Bragg. They then scetter throughout the entire river system, returning
in most cases to the stream of their birth. Here they reprcduce and deposit
their eggs in the gravel bottoms of selected riffles. The adult salmon then’
die while many of the steelhead return to the ocean. .

If conditions are favorable, the eggs hatch in about two momths. Ths young
then remain in the streams for gt least one year before migrating downstream
to the ocean.

Principal use of the silver salmon is by the ocean sport and commercial
fishery. They are also harvested during the winter then they enter the main
river. Juvenile silver salmon are seldom caught by summer englers, since
they are still quite small by the time they return to the ocean,



CALIFORNIA DEPARTWINT OF FISH AND GAWE

- STREAM SURVEY FILE PORM M-
NAME 1 JEDS CREEK e e eegrrsore e COANTY . JiEDAOC T 1O
STaza SECTION ... _ Faon ... Mouth ..fo. Headvaters Leworn_3 miles
TRBUTARY TO.. Noyo River Twp: ) . Sec.
Ovnes Nanss None . _Ruven Svevmne_ 0T
Sovnces o Data Genexf._l__ observation

EXTENT OF OBSERVATIQON -~ Stream was observed from a point adjacent to

, its headwsters all the way to its mouth vhere it enters into the Noyo

SXTINT OF GREZAVATION River by John Gallagher on August 13, 1957.
ﬁ“%":"m“”'"‘;:;“ LOCATION - About 8 miles west of Willits and right at Irmulco.
GANJRAL DESCRIFTIORN RELATION TO OTHER WATERS - It flows nrorthwest into the Noyo River.

Nomatess Drongs Bocio GENERAL DESCRIPTION:

Aldtudo (Reagp) Watershed - Steep terrain, plenty of shade, low vegetation, dried

M ardll up tributaries to it. Water has milky color.

i:;,,‘.‘,‘““’ Immediate Drainage Basin - Noyo River.

g Arcs , Altitude -

o, Gradient - Slight.

ki ‘ width - 3 to 4 feet. '

v/ it Depth - 7 inches to 2 or 3 feet. Average about 1 foct.

L bebo i o Flow - 14 to 2 c.f.s, estimate.

.. Velocity - Slow.
FISMAS PARLMANT AND m o °
%ﬂ?‘m g;ta:rci;.nng ﬂsa?dl’g:vel

R RECABATIOMAL USS ’ .

m&‘g};ﬁ Pools - Some present but small.
v Shelter - Shelter and shade abundant.
RAST STOCKING Barriers - Log Jam right off bridge 80 feet long, 50 feet wide, 6
ALCOMMENDED MANAGUMENT feet high. Partial obstruction. Lower end of creek near river full
RSPERENCEY AND MAPY of small jams and little logs and debris.

Diversions - None.

Temperatures - Water 50 to 58 degrees F. Air temperature range 64 to 68 degrees F.
Food - Fair.

Aquatic Plants ~ None.
Winter Conditions - Extreme high waters. Severe fluctuations.
Pollution - None.

rings .- None.
ISHES PRESENT AND SUCCESS - Steelhead and salmon 1 to 4 inches scarce upstream half, more
oundant downstream.
THER VERTEBRATES - Frogs and salamanders.
[SHING INTENSITY - None.
[HER RECREATIONAL USE - None.
SCESSBILITY - irmulco road runs parallel to Olds Creek.
JNERSHIP - G. R. Twitchell.
JSTED OR OPEN - Posted.
APROVEMENTS - Stream needs a lot of sluicing out of sand and silt before it can be
iitable for fish production.
LS‘I' SI‘OCKING - None. :

ESTIMATE -~ Good spawning and nursery area 1f improved.

‘CO‘*!MENDED MANACEMENT -~ Remove log Jams and encourage flushing out of silt.
‘JL‘I‘CH MAP - See attached.
FERENCES AND MAPS - Forestry map south half of Mendocino County, 1948.

FIGURE 1



STREAM SURVEY SUPPLEMENT

STREAM: OLDS CREEK

COUNTY: MENDOCINO

EXTENT OF OBSERVATION - This stream was surveyed from its mouth upstream approxlmately
3 miles by Gerald Holman on Jamuary 16, 1959.
GENERAL DESCRIPTION:
Watershed - Generally, the watershed is of steep terrain heavily covered with second
growth redwood and fir.
Imnediate Drainage Basin - Stream is confined in a very slight gradient, broad valley
densely covered with second growth redwood and fir with alder along the stream banks.
. Barriers - There are many log Jjam barriers throughout the 3-mile section oone of
which can be considered fish barriers. Near the mouth exist a concrete dam with a
vertical drop of approximately & feet which can be considered & barrier except during -
higher flows.
GENERAL ESTIMATE - The stream in its present condition cannot be considered & good
salmon or steelhead stream because it has a heavy overburden of sand and silt over most
of the streem. State Highoway 20 and the Irmulco Road are probably- the cause of this
heavy siltation. The concrete dam near its mouth as well as being a partial berrier
is also contributing to the siltation problem by holding back a heavy silt deposit
above the dam.
RECOMMENDED MANAGEMENT -
1. Removal of the concrete dam. ,
2. Removal of ell log jams and debris to approximately 1/2 mile above the Irmulco Road
crossing. By this removal the heavy overburden of gravels and silt will be allowed
to flash downstream and the streambed will become more stable.

FIGURE 1 -- Continued



STREAM SURVEY SUPPLEMENT

STREAM: OLDS CREEK -

'COUNTY MENDOCINO

EXTENT OF OBSERVATION - This stream was surveyed from its mouth upstream approximately

3 miles vy Gerald Holman on January 16, 1959.

GENERAL DESCRIPTION:
Watershed - Generally, the watershed is of steep terrain heavily covered with second
growth redwood and fir.
Inmediate Drainage Basin - Stream is confined in a very slight gradient; dbroad valley
densely covered with second growth redwood and fir with alder along the stream banks.
Barriers - There are many log jam barriers throughout the 3-mile section mone of
which can be considered fish barriers. Near the mouth exist a concrete dam with a
vertical drop of approximately 6 feet which can be considered a barrier except during
higher flows.

GENERAL ESTIMATE - The stream in its present condition cannot be considered a good

salmon or steelhead stream because it has a heavy overburden of sand and silt over most

of the stream. State Highway 20 and the Irmulco Road are probably the cause of this

heavy siltation. The concrete dam near its mouth as well as being a pertial barrier

is also contributing to the siltation problem by holding back a heavy silt deposit

above the dam.

RECOMMENDED MANAGEMENT -

1. Removal of the concrete dam. '

2. Removal of &ll log Jjams and debris to approximately 1/2 mile above the Irmilco Rosd

crossing. By this removal the heavy overburden of gravels and silt will be allowed
to flash downstream and the streambed will become more stable.

FIGURE 1l -- Contimued
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CALIFORNIA DEPARTMENT OF FISH AND GAME
Reglon 3
Ferry Building, San Francisco 11, California

LOG JAM SURVEY DATA

STREAM: OLDS CREEK
SECTION: Entire
DRAINAGE: Noyo River
Miles: Three

“Cubic feet Men days
Size in feet Void area of wood for
Rumber Barrier Long Wide High (Percent)  material remcval
Whittaker Property
1 No 15 50 6 75 1,125 1.5
2 No 10 10 5 50 250 2.5
L No 10 15 4 80 120 1.0
5 Tio 10 15 6 50 450 4,5
6 Part 100 20 7 75 3,500 35.0
7 Part 20 30 6 | 80 720 7.0
8 Part 100 30 6 75 4,500 45.0
9 No 50 15 L 60 1,200 12.0
10 No 20 30 b 60 980 9.5
1
McGuire Property
A2 Yo
Total 12,825 128.0

FIGURE 3
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Steelhead adults, on the other hand, are seldom taken in the ocean, but .are
harvested by sportsmen in a winter fishery as they enter the main river.
© Summer fishing for trout threoughout the river drainage consists largély of

- .catehing ‘the young steelhead wkich have not: yet migrated to the.ocsan. Since

many of them do not leave these streems until their second or third year, they
provide some angling., In headwaters areas there are a.lso some resident rainbow
trout populations. R CrO LI . -

::.0f the 70 miles of ‘streums.in the Noyo River system, the 15 miles of the South

Fork drad.nage sppear to te the mainstay of ‘the: silver esalmon resource. This
- .18 possibly.due to:the fact .that the South-Fork has been relatively undisturbed
.. by logging since -the -turn- of the century. - - <~ ;-

. The effects of logging upon the d.ra:l.nage.

Except ,for sm.l.l isolated a.reas, the entire dre.inage has been lcgged at one
.-+ »time or another. The presence of old logging. spur railroad grades in
nearly all of the tributaries and the size. of the second. growth treas
indicate that most of the logging sctivity occurred at least SO YC&Ts ago.
There are some areas of feirly recent logging (10 yesrs 8go or less)..
However, these imrolve only e.‘bout 10 perrent of the drainage.

~'.The effems of past logging upon the drainage a.nd the fisheries- resources
- st have been quite destructive and no doubt has a direct influence upon
. present:day fisheries. Although most of the watershed has regrown with
timber and has became stabilized, it:is evident that .the vast.amounts of
logging debris and silt ihat resulted have created undesirable conditions
that exist even today. Present day log jam barriers, areas of br oad, flat,
unstable’ gravels, a.nd areas of heav-y silt d.epoaits e.re the resul 8 of past

legging, -

" In Qetermining the extent of damage upon the fisheries from pa.st logﬁng,
the following factors should be considered: R

(1) Creation of 1log jam barriers imnassable to nﬁ.gr'ation of fish life.

(2) siltation of streambeds destroying bottom organisms utilized -as Pigh”
food and smothering fish eggs that have been depcsited in redds.

(3) Corpaction of spawaing graveis. thmugh spa.ces being filled with silt
and sand. C

(%) Destruction of streamside cover.

Through acticn of vne or more of the above factors, all of the 70 miles of
potentially important fisheries streams in the drainage have been- adversely
affected by logging at one time or another. " Logging carried on about 10 -
years ago has directly harmed about five miles of the drainage and indirect
ly harmed possibly twice that amount by siltation.
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b. Present logging - within the pagt five years.

| There has been little logging in the drainege in recent years o- Most 'of
this has been confined to ercas of steep terrain a.nd all of it away ’rom

- ..stream edges.
¢c. Future logging.

Fubure logging in this dralnage will largely utilize second growth timber.
Cutting will probably occur when growtk stands ere 60 to 80 years old.
Streams will therefore have a "breathing spell", so to.speak,.aof 20 to 40
years in wkich little or no logging will occur in many parts of the drain-

Bge.

Under future second growth, logging for less damage to streams 1s antici-
pated. This is based primarily upon optimism that future logging methods
will improve end cause less scil erosion. Also, removal tecmmigues on
gecond growth should not require use of heavy equipment elong tlie immediate
stream margins. Therefore, the opportunity for these streams to remain in
good condition after rehabilitation is encouraging.

5. S"a.tus of 3tream barriers.

It was found thet 296 log Jams, ome natursl bedrock barrier, and a small
abandoned consrete dam existed on 16 streams within the drainege. A few were.
complete barriers to upstresm migration of ansdromous fishes. Streams such as
the Main Noyo River, as well as the North eand South- Forks, were free of obstruc-
- tions except in their extreme headwaters. All of their tributaries contained
xany log Jams ranging in size up to 200 feet long end 50 feet wide,

The natural bedrock barrier on BEayworth Creek compie‘bely blocked fr&n use two
miles of good potential steelhead spawning and nursery aresas.

The sbandoned six-foot high concrete dam on 0lds Creek once served a sewmill
at Irrulco. Only under certain flow conditions cowld silver salmon or steele
head ascend this dam.

_Ia.nd Cwvnership and Related Prohlems

The lend ownership of this drainage is divided into two classificstions: State
Forest and private landowners. Jeckscn Stete Forest includes neerly the entire
drainage of the South Fork of I'cyc River. This area represents approximately 30
percent of the entire drainage.

Several logging companies and private ranches comprise the remaining land holdings
in the drainage.

In order to conduct this project it was necessary to obtaln writien permission from
each landowner to emter upon his lands and carry out stream clearance work. This
involved the following steps~ -



1. Determining land ownership.

The landowners and the location of their properties wéfé’.obt'a.ioed"i"rom?i?eoords
of 'both the Union Lumber Compa.ny a.nd the Mendocino. County Assessor's Oﬁ’ice.

-

Prepaz'ins agreement forms.. . - oo T '_f"-'._i':;_';

Tbe next step was: the preparation of a permit ‘form acceptable to e.l_l partiee
concerned (See Pigure 4). Personal conmtact was then made with each landowner

to exp.a;l.n the project and obta.in bis signature on the pemt.‘:.".’. .

Out o:f ten req_v:ired ccntacts, Bigned perndts were obtained from all but one
1andowner. This landowner controlled about one-half mle of lancl in ‘the
headwsters section of Olds Creek. Since this was of minor’ :meortance, the
m“a elmnated mthﬂpmde“o o e Lo T s

- . A o -

Computationof Cost Estimtes T 5 el

As a result of the survoys, location of all logging debris in the atreams wa.a
delineated and the volume of material estimated. Removal costs were then estimted
on the basis that all materia.l would be either burned or cut a.nd ranoved from tho
streambed.

The labor force nlanned for was from the Conservation Camps within Jackson State
Forest. These camps, operated jointly by-the Department of Corrections and Divisiam
of Forestry, consist of State prison immates who are available to carry out conser-
vation projects.: Inmate labor is contracted for at a givcn rate per hour, -which
1ncludes the ‘necessary. supervision, . .

’I‘he origina.l cost estimtes were baced upon using privately contractcd equipment
and labor. :However, when the Conservation: Camp labor beca.ms avnila‘ble , these
original estimates vere revised., C o : o

The field measurements of the log jams were recorded in cubic feet of wood material.
To convert this figure into man-days of inmate labor it wes estimated that one man
~oould- remove 100 cubic feet of wood material in ome day. As the cost of this labor
was $3.50 per man-day, the cost of removing individual log jams was obtained. The
sum.of tae individual log Jam removal costs was thus computed for each stream

(See Figure 5). R

The total cost for the entire project was estimated at $18,000 to be expended over
& two-year period. With the 2id of the Legislature, these funds were made availsble
to the Department of Fish and Geme in 1959. It later became necessary to extend
the project period for one year and add $1,000 to cover the entire.cost. Thus, the
Noyo River Streem Clearance Project covered a three-ycar period from 1559 to 1961
‘and -cost & total of $19,041.38... -.

Figure 6 indicates the miles of stream satisfactory without improvement, miles
improved, and the total mileages involved, !—.lso, these areas are shown in Figure
T on s general map of the dra‘.ina.ge. L . .

‘With this wm'k a total of 36. miles of streams was improved for silver sal_mon angd
steelhea.d N

-
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STREAM CLEARANCE OPERATIONS

. Stream Clearence Crews

All stream clearance activity involving labor was based upon wtilization of
Conservation Camp personnel from Perlin Fork and Chamberlain Creck Camps. These
camps are located in the Jackson State Forest on State Highway 20 between Willits
end Fort Bragg. The workers ere henor inmates from the various State prisons
assigaed to these minimumm security cemps for the primary purpcse of forest fire

- suppression. During periods of the yrazr when they are not needed for fire suppres-
sion, they do work for other State sgencies, as well &5 work on the Jackson State
Forest. Stream clearance fits nicely into this off-season work which can be best
carried out during the fall, winter and spring months of lcw fire haza.rd when
b.u'ning is permissiole.

A crew conslsted of 15 to 18 Conservation Camp workers supervised by one Division
of Forestry Project Foreman. They were equipped with a truck or bus for transpor-
tation, two or more chain saws, & grip hoist arnd other small hand tocls such as
exes, shovels, ehc. Crews so equipped were relatively free to move about withmrt
be:Lng encmbered with heavy equipment.

" Planning Stream Cleerance Activities

Four phases of activity vere required:
l, Development of an 0perationel plan

This plan, developed by the D‘v'ision of Forestry Chamberlein Creek Camp
Superintendent and the Department of Fish end Game represertative (tke senior
suthor), consisted of general planning of work activivies. Time schedules
vere prepared with reference to winter and summer access to the individual
tributaries. The type of work to be done on each tributary and the time
required were included in this operational plan.

2. Field inspection of streams.
The work was reviewed at streamsidz by the Division of Forestry Carmp Superin-
tendent and the Department of Tish end Geame fleld maen prior to streanm cleer-
anc2, Problems of access, locked gates, equipment needs, restrictions by the
landowner, and special problems were reviewed at this time.

3. Stream 2leuarence.

The major portion of this work consisted of log Jam removal. These were
removed by two methods:

8. Cut and pile the wood material on either bank sbove high water mark, or
" b. Cut, pile and burn in the streambed.
Each method was employed uedef different situations.
On streams characterized by scattered debris and small Jams, the wood material
was cut into 3 to 10 foot lengths and stacked above high water mark. Grip

hoists (a type of portable hand winch) were also used to pull some of the logs
out of the streambed.



NOYO RIVER PROJECT

STREAM CLEARANCT COST DATA

$18,000.00

Estimated ‘Cost
Stream :chzzr J:;Ztl fﬁe
Burbeck Creek $ 187.50 $ 116.50 $ 116.50
DeWarren Creek 80,50 681.25  3b0,62
Duffy Guleh Creek 957.00 312.25 208,17
Hayvorth Creek 6,513.50 ko7.87 .2k8.93-?-/ :
Kass Creek 390.25 1,977.39 588,69
Marble Gulch Creek .1,757.50 3,333,o{+ . 1,666.52
Metfullen Creek 735.00 509.32 909.32
Noyo River lio estimate 823.78 274.59
Noyo River, North Fork 52.50 11,503.53 1,000.23
Noyo River, South Ferk 140.00 985.70 328,57
Olds Creek %37.50 2,201.36 1,457.57
Redwocd Creek 1,916.25 5,659.39 2, 279.76;
- Suvtotal $13,177.50
Equipment renmtal 2,000.00
Contingency 2,822,50

‘Totels $19,041.38

J'/ Includes all costs including labor and equipment rental.

g/Rmoval of natural falls only. -

A;w;\jé;a.éiemcost.per mile (21',5‘11&1_95) = $865.62.



CALIFORKTA DEPARTMENT OF FISE ARD GAME

-~ Reglan 3
Ferry Building, San Francisco 11, California

e e e e e e Ll m e eeam mmiee e e e emae e e e e e

.- The undersigned, belng the omver(s)-of the-land-hereinafter described, end -
destrous of hmring t"he be.rrier(s) or obs‘cruction(s) described below removed
from such la.mi do(es) hereby requesﬁ and permit the Department of Fish a.nd
Gaze of the State of California, its agents and exployees, to remove such

varrier(s) from my (cu:r') property pursuant to Section 1501 of the Fish and

Game Code vy any me'é.z;é.'and at any time vhatever, said property be_iné situsted

in the County of ’ -, State of California, and

deseribed as follows:

$

' The ‘said barrier(s) is/ere generally kncwn as

_end is/a.m locsted cn-

and its/their removal

by the Department of Fish-and Game is the consideraticm to me/us for signirg -

this permit.

Dated this _ day of 19
Witness ~ Permitter
Address o . Address
Witness ' ?émitter
Address - Address

FIGURE &



ROYQ RIVER DRAINAGE
SPAWNING AND NUFSERY STREAM MILES

Satisfactory Miles
Streanm before project improved Total
Outside Jackson Etate Forest
Burbeck Creek 0.0 1.0 1.0
DeWarren Creek 0.0 2.0 2.0
Duffy Gulch Creek 0.0 1.5 1.5
Bayworth Creek 2.0 2.0 k.0
Kaes Creek 0.0 2.0 2.0
Marble Gulch Creek 0.0 2.0 2,0
McMullen Creek 0.0 1.0 1.0
Noyo River 23.0 3.0 26.0
‘Noye River, North Fork 5.0 1.5 6.5
Noyo River,; South Fork 1.0 l.Sy 2°5y |
0lds Creek 0.0 1.5 1.5
Redwood Creek 0.0 2.5 2.5
Totals 31.0 21.5 52.5
Yithin Jackson State Forest
RNorth Fork of the South Fork
- Noyo River 1.0 5.0 6.0
Parlin Creek 0.0 3.0 3.0
v.'Sc'utvh Fork Noyo River 0.0 6.0 6.0
- Camp 6 Guleh 0.0 0.5 0.5
Bear Gulch 0.0 0.5 0.5
Totals 1.0 15.0 16.0

. .1-/ 8ix miles additional within Jackson State Forest.

FIGURE 6
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FIGURE 8. Crews clearing debris from Olds Creek, 1/2 mile
abgg'ge mouth. Photo by Gerald Holman, January 6,
1960.

FIGURE 9. Contrast between cleared and uncleared area of
0lds Creek, approximately 1/2 mile above mouth.
Photo by Gerald Holman, Jaruary 6, 1960.
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It was found that large log Jjams could be removed readily using hand labor to
start several fires on top of the jam. Small debris was added to the fires
'until they became well established. Attention by a féew members of the~ craw .
was necegsary-to mainotaln the ﬁ.res , but vas‘b volumes of wood mterie.l vere "
removedin this manne..fif-“-' R LRLL. T s . E

- - .~..<,'., -

‘-Fire wes a.lso used to clea.r streams conﬁned in narrow ‘desep can;rons. Where no
- space was avallable to place the wood material above high water mark, it was:
pecessary to burn it. Burning was carried. om ‘onlyi during pericds of low fire
ha.za.rd . ' _
Correction of one natural 'bedrock baz-rie:r, 12 feet high, was\ a.lso undertaken
by the stream clearance crews. This work consisted of drilling and bla.sting a
'falls in such & manner ag to creste several pools for fish passage. R

L, Field inspection of ecompleted work.” -~ = =~ T.. . oo
- Fleld inspections were made jointly by the Division of Forestry Camp Superin-
tendent and the Department of Fish and Geme field man to review the stream
clearance vork campleted. -If additiomal work was found to be necessary, plans
.were then made to carry this out.

Each stream posed individual problems, most of which were solved at the field level,
‘'For example, use of private rcads for access required arrangements with landowners

- for repeir-and maintenance of the roed after work was campleted., - 'I'he restoration
of d.ra.inage ditehes and- gra.ding were required in ome ‘cage. - R B3 EAINSA

Tralning of crew foremen as to the required degree of debris removal vas necessa.ry
There was a tendency to be over meticulous in the clearing of small unimportant
debris. Also,” there was initially an insufficient mumber of chain saws airailgble
for the crew to function efficiently. To adjust to this, an excessive amount of’
hand sawing, axe work and use of explosives were employed on certain streams, snch
as Radwood Creek. _
On Olds Creek the stream clea.rance crew removed a six-foot high concrete dam by
bl;sting, in addition to the norma.l logging debris clearsnce (See Figures lO a.nd
ll o

Hayworth Creek, worked on a cooperative basis, vas divided into two phases. A 12-
foot high natursl bedrock barrier to fish life existed about one-quarter mile sbove
the confluence of the North Fork Hayworth Creek. Above this falls were two miles
of streem with many log jams to bte removed. This damage wac created by Union
Lumber Company logging operations of fairly recent origin (less than 10 years).
Through negotiations, it vas agreed that Union Iumber Company would be responsible
for the clean-up of the log Jams and our Department would correct the falls. The
‘falls wes corrected by drilling sund blasting in such a manner as to create several
pools Por fish passage (See Figures 12 and 13). . Part of: the stream clearance work
by the Union Iumber. Company has also been CO@lB’t&do : :

Access to Duffy Creek ccu.ld on.ly e znade via the CaJJ.fornia. Western Ra.ilroa.d
Through cooperation of the Union Limber Compeny, arrangements were made to trans-
port the crew and their equipment daily to and from this stream.
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This strea:m clearance proJect reznmred an escim:’.ted 388 119 cubic feet oi’ wocd
material vo improve 21.5 miles of spawring and nursery streams for silver salmon
apd steelhead. The actual total cost of this project was $19,041.38, which. .
consisted of salaries of the stream clearance crews and the rental of thelr equip-
ment- (See. Figure 5). I addition, the Division of Forestry at their expense also

removed 182,570 cubic fest of wood. mtene.l to improve 15 miles of stream within
Jeckson State Forest (See Figuyre 6)..

The cost per mile renged from $115.50 to $2,279.76, with the average cost being
&;880 97" ,The wide -range in- cos’c per mile cen be att*:x.buted to several ceuses:

R P

. Variation in amourts of debris present and work required on different streams.
.2.. Differences in travel distance from base camp.

3+ - Streams cleared during the crew training period, vhich required more time,
.o EvAULATION oF nmums | .

On cach stream vhere clearance work occurred an endee.vor was made tO assess the
reswlts. This was prirarily accomplished by meking visual opservati ons throushout
the c_ea..ed ares,

The dif:ficulty of eva.luating the benefits derived by streem cleasrance became quite
evident at tke outset of the project. Most of the log jJems removed were not total
barriers to fish life. Many, no doubt, stopped upstream migration of the adult
gilver salmon and steelhead et various flows. They also posed the threat of
becoming total barriers et g later time. :

Except in such cases where definite barriers were removed end the stream became
£ish producing again, it is most difficult toc demonstrate increases in actuel fish
production as caused by stream clearance. Factors sucao as ncrmal fluctuastion of
figh population, lack of adequate streanm flcws, high sumrer temperatures, etc.,
also could have infl\..ﬂx: ed verietions in fish porulations, as much or more than our
clearance work, : : .

In genernl it wes concluded that the streams were improved as e direct result of
the stream cleerance project in the folloving ways:

1. " Definite bexrriers to upstreanm migration of fish life were removed.
It is estimeted that about 5 percent of the project work fell into this category.
- Re.moval of pa.rtia.x. barriers which hindered upstrean migration of fish life.

»Any,ca.rriers which have a differen,t;ia.l in head, resulting from water impound-
ment, were considered as & definite hindrance to upstresm migration.. Delays

in migration no doubt occurred at these points even though most of the fish
eventually worked their way through the log jams. Silver salmon have been
observed literally "worming their way" upstreem among the debris. An estimated
LO percent of the log Jems removed fell into this category. -



FIGURE 10. Abandoned dam on Olds Creek, 1/4 mile upstream from
mouth prior to correction. This was a partial barrier
to upstream migration of fishes. Fhoto by Gerald
Holman, Jamuary 6, 1960.

FIGURE 11. 0lds Creek dam was breached by conservation crews to
permit fish passage. Photo by Gerald Holman, December
21, 1960.



:
:

Yy Gerald Holman,

approximately
May 31, 1961”

Crews vorking on &
2 mlles above mouth.

natural bedrock
barrier on Hayworth

Photo b

Creek,

o

1962

Bayworth Creek natural barrier after correction by
Fhoto by Gerald Holman, August 13,

blasting.

FIGURE 13.
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Removal of potential barriers to upstream migra‘ion. ',t'h'i_s‘__wap 1:_);e qur

- category of log .je:ns eleared.

e L o~

It wes logice.l to reason that while clearance work was be:l.ng ‘carried out in
these remote areas: it would warrant some ¢onsideration of the future. "It is
known that the high water conditions esch winter cause additional debris to
wash downstream and be added to small log jams started st channel comstrictions.
If not corrected curreutly, wmany ‘'of these could conceivably become serious: log
jam barriers within a few years. Thus, Temoval of potemtial log jam debris

. was believed Justifiedal ‘Avn es_t..:ne._tec_l 55_ pereez'x_t._of_ the log jams were im this

CECESOF.Y- ‘
Improvement of the spswuing and nursery areas.

This is believed cne of the most important benefits of the project.: Sand,
gravel, and silt, the normal products of accelerated stream erosion in thzse

"_'”loggcd-over ‘areas; collect behind the log Jams which act as debris ceiclment

basins. In severe instances, channels immediately upstream from large log
Jams may comtain such material to depths of 10 or 12 feet (See Figure 14).

- Under such conditions the cobbles end graval of the normal streambed are buried

‘beneath the sediments for a distance ‘of perheps a hmdred yards upstreano The
bottom materials im such situations are usually tightly packed and ‘do not offer

- eauisfactory conditions for fish spa.wning or mn-v'iva.l of aq_ua.tic insec" foods.

Collectively, the destruction of bottom habitat by the presence of mmr sma.ll
log Jams is telieved to be the most irportant destructive factor resulting from
logging debris in streams. Once the log Janm has been removed, huge quantities
of erosional materials are washed downstream during subsem.ent winter floods.
It was not uncommon for such stresmbeds to be lowered scvere.l fent a.nd return

v".ﬁ“the bed to its more normal gradient.

It was not uncomon for this scouring process to uncover many .old 1035 previous»
ly campletely buried. Sometimes a second clearing of logs was neaded under
these conditions. Generally, however, such semiburied logs provided excellent

.. cover and stability to the stream bottom end removal was not necessary or
 desirable, -

By means of scouring, the fine materiels were carried ewsy and & stable bottom
of larger cobbles and heavy gravels results.

It was emszing how great the changes in bottom appearance could be even after

& single winter of keavy runcff. Further specific measurements of these
changes would be worthwhile, in an effort to relate them to desirable spming
and nursery area conditlons.

_La:w enforcement of future 1ogging.

Cne of the maJor problems ‘of preventing or correcting current 1ogging damages
. bas been ocur inebility to distinguish sufficiently for legal action, log Jjams

resulting’ from new operations and those found five or more yeers ago. The

‘mere presence of old log jams on & stream is a defihite deterrent to ouxr

innisting that no sdditional ones be formed.
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Consequentl: ;; the removal of all"ma-.jor debris from a stream system gives us a
clean slate, 5o to speak, for controlling future logging damage in that
drainage. . We hope in the future to be gble to cl early define resporsibility

‘for debris accurulations, resulting from logging, found in these streams. This

he.s, therefore, been deemed an.important. benefit of this pro,ject.

' :,'I'he‘e are also benefits derived in human rehabilitation througn the Conservation
" Canp program, however, _this factor will not be considered in tuls report.

The experience ‘geined frcm the initia.l stream clearance project on the North Coast
was most valuable for more effective implementation of future projects. Some of
the valuable lessons leamed were related to the following:

1.

Meld survey tech:xiques. -

The importance of exploring fully the best access routes into tae drainag°

. systems before detailed surveys were. initiated was found to seve considereble

2.

) ,tim

Improveme:rtsin récordiné the'iss Jam dsta d\ﬁing field surveys have resulted

from this project. The method of estimatirg the cubic feet of volume of
materiel in log jams was difficult. Despite attempted training, volume .
estimetes of the same log Jam by several people veried widely. A vetter system
of caleulating debris volumes and converting these into removal costs i1s needed.

&zpervi'sioﬁv of removal cperations.

The key to effective utilization of Conservation Camp crews in accomplishing
the end point desired was found to lie in the orientetion and training of tae
crew foreman, Once he clearly understocd the cbjectives of the project and
recomnended methods, he was able to proceed with & minimum of day-to-day direct
contact. Training courses for crew foremen collectively might bes consid.ered
in the future. Empbasis in training is needed on such poin"s as:

a. Degree of debris removal desired (the tendency of new crews is to spend
too much time on insignificant small msterial).

b. Protection of streamside vegetation and minimizing of additional erosion.

c. The importance of placing debrls above high water mark where it cannot
again enter the sgtream,

Evaluation of results.

No satisfactory means of defining, in specific measurable form, the benefits
of this type of work has been developed. Considerable thought has been given
to this problem. However, it has the same inherent difficulty of any project
evaluation which segregates one factor of a species' environment for change
and then ettempts to measure the result upon the population. There is some
question gs to what degree it is practical to pursue evaluation of such a
Project as this.
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FIGURE 14
CHANGE IN STREAM PROFILE RESULTING FROM LOG JAM




FIGURE 15, DeWarren Creek, two years after stream clearance
activities, l/h mile above mouth. Photo by Gerald
Holman, August 13, 1962.

FIGURE 16. DeWarren Creek, two years after stream clearance
activities, 1/k mile above mouth. Note removed
debris. Photo by Gerald Holman, August 13, 1962,
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Ko asttempt has been made to evaluate the results on a cost-benefit basis. As
indicated, the average cost per mile of stream improved was $880. One difficult
question to answer is, how long will the benefits last? It is not uncommon for
many of these forected areas to go 15 to 20 years without additionsl logging
activity. In many arees the period is much longer. Therefore; the eanticipated
period of benefit of stream clearance may be geveral decades. It is further
our hope that second growth logging praoctices may be sufficiently improved that
this seriocus damage to streams will not be repeated.

The impression should not be given that after clearance work has been under-
taken, a stream rapldly returns to an optimm enviromment for f£ish life.
Additional studies are being conducted to gain further deta on rates of stream
recovery. It 1s known that in same areas it my take many years for streams
to fuily recover.

CORCLUSIONS

Conclusions resulting from this project are as follows:

1, Stream clearance activities can best be accomplished by hand labor with light
equipment. Heavy equipment is too damaging to remaining vegetation and :Lnduces
further erosion from soil disturbance.

2. Under our -current value standards for salmon or steelhead spawning and aursery
areas, expenditures per mile for stream clearance generally should not exceed
$1,000. It is concluded that an expected sversge cost of not over $500 per mile
in the future is not unrealistic. _

" 3. The project is believed beneficial on the basis of visual comparisons of atream
.appearance and juvenile fish abundance both bafore clearance and after. UNo
emirical data could be developed which documented either envirommertal or fish
population changes and related them directly to the stream clezrance vork.

RECOMMENDATIONS

It is reccmmended that:

1. The stream clearance work de continued throughout the North Coast area, taking
in turn each river system until all important drsinages have been completed.

2. New techniques for conducting surveys ard prepariung cost estimates be developed.
3. Methods of evaluating results be given further study.
4, Upon completion of stream clearance work in a drainege, other types of stream

rehabilitation projects be developed which will hasten full recovery of these
streams,

TATal B 2a



