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POREWCHD

The norik coestal area of Cellfornla is ore of the most unstahle
geolcgic arees in the country. It also supports e major tinber infustry.
fcil erosion ard landsliiding are mejor land-forming processes. Oue char-
acteristic that must be ccnsidered in meking lsnd-use decisions i: cnce
a landslide has occurred the slope it permanently weaker. Such activities
ag logging, rcad building, end grazing may be emough to reactivate landslides
end cause significant losses in timber production capacity, fishery, and
water gueliity.

Tven though Californis haes scme of the best timber harvest »ules
in +he nation, present timber harvest planning (THF) lacks informaticn on
which to meke wige lani-use decisions, The purpose of the 208 Phase II
project is to gether the needed informatice and meke specific recommendstiorns
concerninz "best menagement prectices” (BiPz) in these arzas. Many of the
cbeervetious and conclusions can te sprplizé to other watersheds ir the north
poastal regicn.

Three watersheds were selected for the s%udy. They are tLhe
Grouse, Blue, and Turwar Creek basins. These three besins are in unstable
terrein where timbter is now being harvested and where fishery and waser
quelity counsideretions sre impcrtant.

Jatershed data were compiled and plotted on Th~minute topographic
quadrangles. Four types of maps were produced. They show geology, lend-
slides, soll and vegetation, and timber harvests--for & hotel of 3€ quadrangles.

The Jalifornie Department of Water Resourzes, Horthern Digtrict
Geclegy Section, prepared this report under contract with the U. .

Ervirormental Protection Agency and the State Water Resources Ccutrsl Board.

/{/asz <y

Weyne S, Genbtxy -
Acting Chiefl
Horthern Pistrict
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CCNVERSION FACTORS

T ! ﬁ
i i e G To Convart Jo Metne
Quanlity 1 T Convert o Metnz Unit 1 Tu Custamary Unit F"“‘:'{:“" ;;1 jree [ u::’ﬁ'ﬁmumy
| R | Caatorary Urst By
i i -
Length myllimetres (mm} inches finj 003937 25.4
centimetres lcm) For snow depth inchies (in} (4937 254
metres (m) feet () 3.26808 N 2ue
kilometras (km) miles (mi) 082138 1.6093
Area square millimetras lenim?) square inches fin?) {00558 645 18
square metres {m?) square foet (H3) 10 764 0.062903
hectaras (ia) acres {ag) 24730 0.47459
square kilometres fikm?) squiara miles (mi? £.3881 2580
Yedume litras L gallons (gal) 1.26417 Z 7854
megailtres miilion galions {10 gal) 026417 3.7854
cutc metres (m?) cubsic feet {f1% 35.315 0.028317
cubic metres {m% cutic yards (yd?®) 1308 3 76455
cubic dekametres {dam?) aure-feet (ac-ft) 0.8107 12335
Flow cubic metres per second {m¥s) cubic feet per second 356315 0.028317
H13/s)
fitreg per minute iL/min} gallons per minute a.26417 3.7864
(gal/min)
litres per day (L/day} gatinns per day (gat/day) 0.26417 37854
megaiitres per day (ML/dayi million gallons 0.26417 3.7864
omr day imgd)
cubne dekismetras per day acre-fust per day lac- 0.BYW7 12336
{dam¥/day} fridavi
Massg kiiograms (kg pounds {lb} 2.2048 045369
mizpagrams (Mg) tons {shart, 2,000 Ib} 11023 0 30718
Valngity metres per second fm/s) ferst prar second {ft/s) 3 280E 03048
Poviar xilawatts (kW) horsepower {hp) 1.340b 0745
Pressure kilopascals (kPa) pounds per square inch Q. 14505 6.8948
{pai)
kilapascals {kPa) teet head of water ) 33456 2 989
Snecific Capacity  litres per minute per metre gatlons per minute per (1 n80s2 12.419
drawdown foot drawdawn
Coricantratian mihgrams per litre {mg/i) parts par millior: {ppm) 1.0 1.0
Electngsl Con- microsiemens per centimetre micrombas per centimetre 10 10
ductivity uSiomi
Temperature degraes Celsius (°C) degrees Fahrenheit (°F) (1.8 X °C)+32 (“F—32/1.8
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The purpose of the Phage IT €00 watershed mapping projfect iz to

-

integrate watershed dete anc land-use consideraiions imto the Jlste tivher

*

n accomplisziiing this are:

nervest vlan process. ZAmong the tasks involved

[

e JTdentify zeslogic hazaris, such a8 leudslides and hign scll

arosion areas.

@ Prepare meps showing watershed characteristics, such as genlogy,

-

scil and vegetaiion, land use, landslides, inatebility end

ernsicn hezards, end precipitailon.

e Iocorporate these maps inte the lapd-use planulng process by pro-

vidire these maps 4o land manegers and the THF review commiitee.

e Recrsmand best manaszement practices fra}Ts; to the Board of

Forastry for iutegraztion inte the regulstory process.

This projeat iz ona of seversl studies Turded end swppe rtsd by
the Pederal Ynvircumental Protectisn Azency (EPA;, the Ztate Water Rescurces
Contraol Zcard (SWRCE), and the Californie Depariment gf Forestry (nuF).

The long-rasge goals of these projects are to cunserye snd protect forest

soils, impreve weter quality, reduce stream sedirmentatinn, snd protect

Pigh epd wiidlife habitat.

Backaround

The EPA has cortracted with SWRCE to oversee fazderal funding
under Fublic Law 92-50C, Section Z0f, For water quallity projects iu
aiifornia.  Two similar pilot projects were funded: ope ccnducted by
CDVR {Phage II) srd the cther by CDF {Fhase III)., Both rprojects involve
geologle hazard mapping of sengitive sreas of the Horth: Coast,

Tue Thuse II 208 precject began in I581. The pilo: watersheds
chocen were Biue and Turwar Creeks, tributaries to the Kiamatk River, end
Grouse Cresk, trivutary ts the Scuth Fork Trinity. Reeource maps produced
inelude gecleogy, lendsiides, soil-vegetation, instsbility and evosion
bhozard, and timber nervesting. These meps ere included as z Appendix & iz

this report.



The ODF Fhase 151 project is similay iun scocpe, but will te an

sngoing project to map unshable areas in the Hurth Coast, The hazard

mepoing wae subcontracted to CDHG and

T

£ de s o Lo im o = wd e Twamirq They oo o - I iy Lol . -~
studies of %he Johp Mudyr Ias¥itute. Part of the L prejest waz o

.

ring Compities,

e yepre-

gentetives from privebte industry, CIWNR,
U, 2. Forest Service (USFSI,

and Fhage 11T,

TFedersal Water Polluticon Copnrel Act of 1972

The poal of Cection oG8 o the Pedsral Water Foliutica Uontrol
Act Amendmsnts of 1972 (Fublic Lew 92-500, tpe Clesn Water Act) is %o

insure "rishsble and swimmeble" water by 1983 (Comte and Hiller, 19u1).

ion 20 sets the guidelirnes for

ving avse~wile pollotion comtrols Trom such sources &s sgriculitore,
giiviowlvure, mining, and nonstructics.

Trhe EFA o rharged with implementing the proviszions of * the Actk
ond overseeing Ciate vrogramws (Weetheriord, et al, 1579j. The SWECE end
tne regionsi beurds are responsible for 208 planninz in non~desiznated
areas (aress where no regicnsl planning agencies exdst).

For-point poilutants associated with siiviecwliure include cedi-
water temperature increases, nutrients, pesticides,

s moot extenzive and sericus polluvtant is sediment.

least expensive method of reducing sediment in

streums in Lo modify land-use prastices.

Z'barg-Heiedly Forest Practice fct of 18735

4 Fa
-

california's timber industry iz regulsted by the provisions o
the Z'vers-Hejedly Forszsit Practice Act (rivision 4, Chapter B, of the
Puolis Eesources Code The Aet ushered in & new era of regulation to
protect environmerntal QJﬂth" end downctream teneficisl uses of water.

[

[

& of the more important aspects of the Act sre summarized

belecsr:



e think it & settled principle..tha% every hoider of property,
however sbsoiute and unqualified may e his title, holds it under the implied
liebility that his use of it msy te so regulated thet it shall n.; te
injurious to the equal enjoymert of cthers raving wn squal right %o the
enjoyment of their property nor injurious to the rights of the ccomrunity.”

Supreme fourt of Maine, 19G&

"The social lesson of soil waste is that no man hes the right to
gestroy scil ever if bte does own it in fee simple."

Herry A. Wallace
ex-Zecretary of Agriculture, 153¢C

"We have long recognized thet the pclice power--the power of
goverrment to implement its concern for the genera* welfare—-may severely
curteil the use to which resl property may be put.”

Supreme Cowrt of Wiscopsin, 197k

"4 great unwritten ccmpect exists between tle dead, the living,
and the unbtorn. We leave to the unborn a colcsesal financial 3ebt, perhaps
inescepsble, but incurred, nonetkeless, in our time and for our immediate
berefit. Sack en urwriitten compact requires that we leave to the urborn
something more than detts and depleted matursl resources. Surely, vhere
nstural resources can be utilized and at the same time perpetuated for future
bene.ationa; whet has been called constitutional morality requives that we
dc so."

Edmond Burke

"without adequate, competent personnel to administer it and without
the desire of the governing body tc enforce it, a2 soil loss regulaticn will
te ineffective. An extensive education and informetion program also is
essential for an effective progrem.”

Jemes L. Arts

Adepted from: James L. Arts, Jour. Soil
Cons., V 36, . 6. 1961
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The intent of the Aet i3 tu "enccurage, where feasible, tae
reetoraticn end rmeintenance of the productivity 50 tinberlands
and wialch achleves the goal of maximws susieined productics «f
high-geallity tizber products, while ziving consideration 4o
alues relating to recrestion, watershed wildiife, range and

forege, fisherisz and sesttetic enjoruent”.

The Act created e nine-rember Bourd of Forestry respongitls for
cividing the State into forest districts, appointing techpizal
eivisory comrdttess for each district, adopting distrist Torest,
practize rules, aud, in gereral, overseeiny that the intent of the
et is carried out

The hct reguires = Registered Professionel Forester (KIF) ta suh-
it a Timber Harvest Flan (THP) to 2DF for review and approval
before logging on privete land. The KFF is reguired to conduct a
“reasihility arslysis" vhich inciudes considerstion o®f slternsiive
silvienltural systems to lessen adverse envircnmental lanacte,
Flars are reviewed snd fisgld-inspected by a multi-~disoipiinery
ez conalistieg of representatives from CDF, Californis Depsrtoent
of Pish and Gewe, regional weter guality control boards, and, in

st from the

B

cortain aress, a geclogis® from (IMCG end sn srchaecls:

Depariment of Farke aad Heerestion,

enulres the Director of CDF tc review the THP ani disapprove
211 plans which "Tu not reflect the rezults of & feasihility
enalyzis es deseribed in CAD 898 by incorporatirg fassibvle silvi-

auiivural sygtems, operating methods ard procedures that will sub-
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A spzciel condition requiring disapproval iz if "immlemensation of
e plan would ceuse damage to soll and water resources that weuld

viclate standsrds provided for irn etate and fedsvral low"
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Congultant Tasks

Work to be performed for the Phase I1 study wes cublinec in the

TUHR

SWROB Interagency Apreement U-046-118-0 with Onie ot the following

watarcheds was to be salested in econsultaticn with JDF ana SWRIZ:

1. Pouth FPork Srith Biver

Z., &outh Fork Trinity Eiver

. 4ll forka of Wlue Creek, tributary tc the amath Piver
4. Crouvse Creek, tributsry to the South Fork Trinity Rivew
. Turvar Creek, tributary to the Hlamath River

&. Malor streams in the Bureau of Land Managemert-USFO
Big Butie-Shinbteone Ridge sbtudy area
7. lsjor trivutaries of the Scuth Fork Emith River
fne serious problem arose early in the study. Siwpson Timber

and Arcata Redwood Company, mejor landowners in the area and both

PN s 4
ac o Lo hey

reproesanted on the steering ccumittes, refused access io their lands,
"nis prevented fisld-checking landslides on private land and preparing
mape showing stream chanmel gqueiity sand fishery hebitat. Instability end
zrosicn hinzard mape could not be made cn Biue or Turwar Creeks, An
infrieal decieion was tren nmade to corntinue, but inecrsase the size of the
ghudy mrea. Ingtead 5f cne, three watersheds (Blue, Turwar, and Orouce
Creeks ) were selscted for study.

Four mejor tusks vere specified in the cocutract betwsen ZWRCE

and CDVWE:

Tesk 1., The heency shell compile and evaiuate all availsble basic

date for the shtudy area, including logeing histe vezetative

type 4 distyibution, geolooy, soils, landsiides, precipitation,

hydrology, and water guality. This infermetion shall be submitted

o the State Board's contract mangger.

Four types of wetershed maps were prepared on Tg-minute ftorno-
sraphic end planimetric guadrangies (scale 1:24,000), These showed laud-
giide, ssil-vegetation, zeslemy, and tinbexr harvest maps. FPrecipitation,

hydrclery, and water guslity sre discusced in the text.

(Y

—d gy —



Task 2. The Agency skell esnduct on-site field investipstinne

which exanire znd reccrd thoss paraseters ceot forth Lo Task L,

Pield investigstions for verilving landslide mauns wure done2 ou

¥y 7 £ e Az P 3 < o> 1 ¥ O 3 d
vublic laund. Accese was refuged on nriveie timber compar

Tusk 3. The Agenrsy ashall develoy plope stabllily nuzard zone o

which usz information developed in Tasks 1 and 2. The zonls uznj

size »f the maps skall te determined atter cousnitetion with CLF

staf? end the State Poard's zontrscht menaser.

Lack of aoocess to privats land snd resulting leck of spelific

cn-site investipaticons msde hazard fonivg in the flue arnd Turwar Jresk

A prelipinary iustebility and erceion hazare

waters

T B I Tty -
rnep was prepared for Lrouse Treek.

HJ

‘salr 4, CLWE zhall prepare a repert that incivides the Tindine

gad recommendations of the studyr.

e Tindings snd reccoemendetions sre in the "Recoumended Best

Management Practices" psrt of this report
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mendetions ipto ralee, resulsztions, and procscures of the Culifornie
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Locetion, Climate, and Vegetation

T™e Biue, Turwar, and Grouse Lreek watersheds are in northers

ralifornia in the Klamath Mountains and Ucest Fanges geolic provinces.

Blue and Turwsr ere adjacent drainages tributary ic uhe ¥lamati PFiver

1,

snly & few miles from the Pacific Coean. Riue Creesk nas & buasln area of

”n
-~ L

i . 2 ~ ) ] = '
127 pi® and Turwar Creck hes 33 miT, Orouse Treek, with en srea 2f 50 i

"ﬂ
“
e
A,
.
B
fa
m
0

i5 a tritusary to the South Fork Trinity River, and is
inlandi. Tne watersheds are shown in Figure 1.

The olimate of Blue and Turwar Jreeks is influenced strongly by
the Peeific Dcean. Winters are wet and mild and summers are fairly dry
aro onol. About 99 percent of the mrecipitation in these Two tasins falls
Letween Dotcber and April. The average annual precipiteticn in ths Blus

Creek basin is gbout 1CJ inches and abcut the sams in Turwar

Greal {Figure 2. Winter snowfall in the higher pesks of the Siskiyous
is comyon. Sumper tenxperstures are influenced ty cceat trzeres with highs

~

1y iese than 50°F =nd lowe in the 30s.

penes:
e Grouss Dreek pasin is further inland, with a more distinctly
Meditorrenean ciimete of hot, Ary summers snd cold, wet winters. In
sumeT , mountalin temperatures around 10031? warm the c¢rean breezes and
ircr=ase thelr capssity o held moisture, so very littie rain Talile in
tie summer., Mgt of it falls in the winter, when westeriy winds {rom the
Pasifn Goean are cooled by the Coast Ranges. Yearly precipisaticon aver-
aces S0 irches in the basin. Winter temperatures go below freezing snd
snow 12 common on rifdgss through rdd-June.

Vegetation within Blue sna Turwar wasing i= zomplex in patterz
gpd diversity. A nusber of vegetation types are comuon, but mey inter-
grude extensively, creating & vegetaticnel mosaic (USFS, 1977!. Alcng the
sesward slopes of the northern foast Manges are the redwond-Louglias Fiz
forests. These are typicaily dense, with very tall evergresn trees and
thick undergrowth. Scils are desp und 4ok and because of winter rairns
and cummer Tog drip remain moist year-round.

Firther inlard arzs the Douglas fir forests, generslliy at Low
elevarisne with reduced exposure. Soils are well developed with high
srganis content. Asscciated species include sugar pine znd scme incense

ceday, white Pfir, Pacific Jogwsed, and Port-lOreford cedar.
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{n sites with poor soils, more expcsura, higher elevations, and
steeper slopes are the mixed conifer-fir forests, White fir, Je?frey pine,
and sugar rine dominste. Also present are western white pine, iucense
cedar, snd Douglas fir. The brush layer is demnse. Pine-mat mwanzanitea,
huckleberry cak, greenleaf manzanita, Sadler cak, Zwar? silk~tessel, snd
servicebersy sra sone of the dominant shrubs.

£+ highar elevations, generally aboave 5,000 feet, the red fir
forests predcminate. The more commor species sre red fir, Skasta fir
western white pine, Jeffrey pine, and some weeping sprucs in localized
stands. The stands esre dense, with zicsure as high es 93 percent {UEF3,
13770,

Gther land cover aszocistioms inciude serpentinite verrens, mized
shrula, an? meadows. The barrens occur sa serpentinite where thin soils
with higk magnesium to low celceium ratic and low weter-holidiing capacity
limit vegetation. Trees sre rare and stunted. The mixeld chrub associsticn
meours in timber harvest areas, burns, and areas of slcpe iastability.
Mein mpecizs inelude coyote brush, blue bLlossom, salsl, rhicdodendron, 23
well as syecies menticned above,

adcws gocur alorng streams, springs, sespe, and lsndsiides.
rass and kertaceous plents are dominent.

in Grouse Creek, the mixed comnifer~fir forest type predominates.
The most commor natural vegetation is Dougles fir, intermixed with pocnderosa
oire, suger pine, incence cedar, snd, with higher elevations, white fir.
Secattered digeer pines grow where there are ultramafic rocks near the mouth
51 Gronse Jreek,

Brush ard hariwoods rapidly invede openings in the forest cover
paused bty fire erd timber harvest. Common brush species are white thorm,
Aeer brusin, tush chinguapin, bigleaf maple, and red alder. Arush ard grass
prairies also seour pear the ridge tops of Crouse, Poard Camp, Soubh Fork,

aud Sims Mountedins.






FISHERY

Blue, Turwar, znd Grouse Creeks are in the ameth Plver systen.
. - {8 i . - . .
This system drsins abeut 15,600 mi~ in lorthern Celifornia. Mest of this
iand is forested and the mainstay of the north ccastal ecczomy iz timber

hervesting.

e esnadromous syort andi comrersial fisherles are second only to
timbter harvestirg in economic impeorsance tz the region. Tritutaries to
the Klamatl, ineluding the Zhacta, Scott, Salmen, snd Trinity Rivers, cnd
:1ue Creek histcrically have supnorted lesrge runs of arnacromous salmcnids.

The Kleameth River system zugpcoris meinly three spasies ¢f

snadromous salmonids (Fhotograph 1;: hinceok, or king salmor {Oncorhyncnus
tshawytcha): coche, or silver selmen (Oneorhynchus kisubtch); snd steelhead

trout (€almo galrdnerii gairicerii). Chinooks are by far the mcst important

comnercially arnd steelhead provide +the largest portisn of instrean zport

fishery.

[aTala

Thotogrark 1. HNearly 200,000 chinocks, 50,000 cono,
and 500,000 steelhead migrate througn the Flazath
FEiver estuary t¢ speawn in the river and its

+tritutaries. Rlue Creek i3 the most important
spawning tritutary in the lower Hlamath River.

=31~



Salmon and steelhead spend most of their adult life ip the ocean
and migrate to fresh water to spawn. Adult chincoks apter the Klamsth River
estuary from the ocean in two well-defined spawning runs-—cone in the spring
end one in late summer or early fall. The spring-run chirock begin in late
Merch, reackh a peak in late Mgy, and end in July. They spawa in thsz upper
Elemath tritutaries, Eefore this century, spring-run chinook were by far
the largest run in the Klamath River basin. The fall run usually enters the
Klamsth River estuary in July, pecks in August, and declines through
September. The fall run generally spawns in the upper Xlamath and in lower
Klamath tributzries.

Coho salmon enter the Klamath estuary about one month after the
Ffall-ru chincok and spawn a short time after the chinook. E£teelhead spawn
from Fetruary threugh April.

Salmonids ascerd rivers and strears to find suitable spawning
grevel snd water temperatures that ere cool Yo enld.

Chinooks spawn mainly ir the larger streaus; coho and steelhead
zenerally use the smaller tributaries. The female digs a shallow nest, or
redd, and deposits her eggs in the gravel. Chinook salmon select suitsble
spawning gravel generalily 2 to 6 inches in dimmeter. Coho and steelhead
prefer finer gravel, typically 0.5 to 4 inches. The eggs are then fertil-
ized by the male. The fertilized eggs are covered with gravel and the
adult salmen die., Steelhead do not necessarily die after spawning snd mgy
return ir subsaquent years to spawr.

Eges hateh in 50 to 60 days, depending on water temperature, and
tne young take 3 tc 4 weeks to emerge from the gravel. In the spring and
early summer, most chinock salmon migrate to the ocean, although some may
remain until fall; the spring-run chinook and coho generally remain in
fresk water about a year and emigrste in the spring. Steelhead sxend
between cne and three years in the stream before migrating to the ocean.

The Klamath River fishery is faced with many problems, including
dams , overfishing, environmental degradation due to land use, and natural
predation. Earth Sclences Associastes (1980) outlined the factcrs most
likely to have adversely aifected the fisheries of the lower Klamath River
tributaries., These sre, in descending order of igportance: liogging, the

1964 flcod, the 1976 drought, and overfishing. The fisheries of meny of



theze streams have hLsen so severely camagad {Phiotograph 2; over time %hzd

even when 7ish habitat cooditicos improw log Jams are removed, the
triputary remuins wnder-used by of Plsh, This
many swhhors Dol not e wrenied

she Hlamath Piver lizhery, pisese
gee the following authors: ES& (1980), Rankel (16%0), U. &. Fisk snd

Vildlife Service (USFWS) (1579), Puer 1581}, Yesver (1977}, Spyder (1931},

,

and USFWS {1660).

Photopraph 2. Humercus log Jams and barriers prevent
anadromeus fish from using wost of Grouse Creek and ite
tritutaries. Thesa streams support mestly & resident
f:..'.h&r,‘f.

Tlue COreek is the largsst, wost importsnt gpawning sridutary to
2

fpe lower ¥lamatk Tiver for salwon and steelhead. The baszin is 127 i

.
ir area end the mein stem iz sboub 23 miles long. The lower four niles

TR 4 von e PR . 5 I T
LIl gure .f) eootein most of the apedromots haliist.

Historic fisbery surveye are fev and incomplete, Interpretation

of 12% aerial photes (¥54, 1% 80} indicates priztire watershed and streem




channel conditions. In 1951, John W. DeWitt, head of the Humboldt Etate
University Fisheries Department, noted that Elue Creek wes "chock-full of
smali chinook salmon ir the lower four miles I examined" and noted that
long-time residents in the area report that every pocl was swaming with
salmon., He also estimated 5,000 to 10,000 fish spewning ir. Elue Creek,
althcugh LFC had estimsted £00 ag the annusl run. A survey by LFG in 1361-€2
poted that the habitat was "superb". In April 196k, about 102 steelhead
were counted by USFS perscrnel cn Blue Creek near the confluence with the
West Fork. A number of surveys were compleied between 1364 and 1977 tut
no estimate of the total population was availsble. In 1977, the UBFWS
(1379) invertoried the Hoopa Valley Indian Reservation waters, including
Biue and Turwar Creeks, The following is quoted from this paper:

"Blue Creek is the largest tributary flowing through the Hoops Valley
Peservaticn, draining 127.1 square miles and erntering the Klamath
River at river mile 16.4. The creek has long been known for its
clean water and large rumbers of spewning fish, but clearcutting and
road building in the watershed are contributing to its rapiz deteri-
oration. Blue Creek was surveyed cn Cctober 12, 1977.

"Host of lower Blue Creek is composed of gravel bars which shift with
eack higk water and a few deep holes near rocky bluffe. High flows
and a large smount of bedload transport have prevented any stakble
growth of brush or alders along the banks. There asre nc barriers or
diversions in the lower 10 miles of the stream.

"Numerous spawning ground surveys conducted on Blue Creek in 1977 and
1978 revealed the presence of considersble numbers of chinook saluon
adults as well as steelhead adults and 'half-pounders'. The annual
run of chinock salmon in Blue Creek may approximeste 500 fish,which is
protably considerebly less than runs cf former years but probably
considerably more than runs existing in other tributsary streams flow-
ing thrcough the regervstiom.

"Electrofishing surveys conducted on Blue Creek on March 17, April 26,
and May 24, 1978, turned up several chinock salmon and rainbow/
steelhead Juveniles, Two juvenile cutthroat trout were also captured.

"Blue Creek has the greatest potential to support anadromcus fish of
zuy tributary cn the reservation. Iogging guidelines should be
strictly followed to prevent any further degradation such as that
which occurred on the West Fork of Blue Creek. The entire drainage
should be surveyed Tor hebitat sultability and existing or potential
barriers."
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Thers zre saveral bedrock and beulder barriers in Plue Creek a
few miles absve its sonfPlnencs with the (rescent Civy Fork, aud salmon
probably Az not wigrate sbove this point. e resident trout populetion

o]

above the barriers appeared to be healthy (UCFS, i978¢). The UEED alse
noted stream damsge, inecluding aggradstion, landsliding, ant LOIE-Gu

riperian vegetstion., They alse noted that the stresm seews tz e in a

state of recovery from past Ligh flows. Four summer eteaitiead were

C
spserved near the mouth of the Crescent City Fork. An estimates seven

seves of epewaing grovel iz available at precent to the analromous

galmonids in the lower part of the watershed.

Turvar Creek

fess is known &rovt the Turwar (reek fishery. £ DFG surver in
the fali of 1567 noted nine log jams. Twc vere barriers, but general

strezm copditions were classified ss "zood". In 1977 and 1276 the USF#2

(1279) anted the folinwins:

"orevming ground surveys conducted on FRovember 29, 1577 ani

Necerter £, 15TH snd spot surveys conducted on ;;’vec:-en-.ber 6, 1577
and Hoverber 30, 1978 resulted in the sighting o oniy cne
Phinock selmon aduwlit, Electrofishing surveys ccrduc‘:ed cn
Harch 12, April £0, and May 13, 197f resulted in the capture
5f numercus young-of-the-year chinock sslmou. On one ceceasion,
aver 650 snincsk salmon smeits were found in a backwater area
which asd been isclased from the stream. The smoits wers
electrofished snd returned 4o the stream. Evern though our
srewning ground swrveys resulted in the sighting of one adult,
it appears that chinook salmon utilize Turvar ,.,ree}’ o A
aonsiderabls extent. Coho salmen and rairkbow/steelhead trout
were slso cgptured in the stream.

"prwar Creek appears to be one of the streams on the reserva—
tion lesst impacted by logging activities. iowever, the aresa
has been involved in = land exchange for the Fedwcod National
Tark ard cen be expected tc be cleercut in the near future.

There mre pressntly no barriers or significant water diversions
in the lower h .75 miles cf the ¢reek. There iz not much dsbris
in *he creek and vhe gravel arcas are not high in gané-silt
content. Oravsl remcval cperations and chenneiization activities
should be more closely monitcred. Turwar Creek has the potential
of supporting 3 £o9d chinook ssimon run if nsbitat gqualitvy can be

i . e - P Loy
wzintained (Photosreph 3)."

wurwar Creek also nas suisable cone hatitat. Hatchery stock
cohko were introduced in the early 157Cs. The present run of adult cche

is estimated st 5C fish (E3A, 1980;.

16~



Figure 4
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-

e lower Tive wmiles of Turwsr
of the spadromcous salmonid
watershead,

Graad

Arcuge Crasl and its tricutarizs moztly supperts & resident treut

fienery. The watarzued was severely damagzed during the Lecember 19€a floo

and many tost-zhorn snd Aebris dams oocurred alorg the main shannel anG

tributaries. OFC [1%51) recsrds indics that steclheed wmey have used

the iswer part of Orouse Cresk in the pest. Otealbesd have alse haen Seen

recently az high up =8 quito Creel (Forrest Reynolds, DFG, persunal

cormuanloation), although no data are awvailable ag oo the nusher of spswners.

Tws msjor problems facing thz Srouse Creek Yishery are the slow

recovery of the watershed and the atresm chann2l 5
(Fhetograph ) ané sontinued clesrcutting of large sreas on geslogically

shcwn in

cersitive terrain. Otream profiles ior Crouse (resk are
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TN OIS TOMMT BELE AT BT v &
PROFOSED BERT MAYAGEMENT PHACTICES

Condeol Aot of

vy Fuklic Lew

Ge~500, recuires that each zhabte develop an sres—vide plmaning rrocess

5 o p . LA oy 3 -
fer wrete treatment mansg Seation 200 of the law gpecifiss that

nelude procedures that (1) identily sources of

thoze sgsonivted with silvwvisuliure mng

lop methods and prosedurss

A} i P 1 5 b ™ o v P | . F
requirementa! o control Lo the extert femsiblie such BOUrCeS. Turze Lro-
sedures and methods are refarrsd to as “"best gement proctiess’ cr HifPs.

EMPe are delined oy EPi ms "a practice, or cogbinsuion of prac-

2d by  state (or desiguated arse

secement, exeminetion «f alierna

.

5 g a4 1 i e N 4 e e g
sonnolopicel, zecoomic, and lpsiitutionsl sonsiderations

pf preventing or reducipg the ameunt 0F ) rollution gemerated by nom-point

-

2 ] s, i UMPIIN L S, Sy S B VI s . womateM L5 s e ;
(o 8 lovel competinhle with water guality goals" (40 CFR 10G.29).

Zon-point source pollutiosn includes sedimeunt, orgznic Jebris,

2,

temperstere, nutrientz, resticsides and k orhicides,

]
phanzer 1n W

srense snd 5il. These peliuiznts are often sssooiated with ilznd uses such

tivber harvesting, rezd zsnstruction, stock grazing, urtwmuizetion, and

spriculture, Yimber harvesting has been idantified by the SWECE =5 belng

ane of the larzest csuses of non-pulint source poliution in Salifornis,

i luportaat ceneficisl uses of rivers and shresms throu

e

Limpersd areas ¢f the State
The implemsntetion of EiPe in forestry les probably best done

nezessary revisions and sdditions te the Z'verg-Nejedly Forest

i 8 e
Preciirer Act (FPA} of 1273, The pressnt rules are amoug the wcet compre-

nensive and thoroush in the natison., However, Califocrniate Xorth Coest has

some cf the highest ercsicn rates and sediment yields in the world {Judson
and Ritter, 1964). Fresent rates have been estimeted o be between wwo and

tweniy times the long-term natural rates {Coats ard Millex , i961). Thi

[&¢]

sres alsc has a corbination of factors copducive %o +he severest gewiogic

impacts of logglng and the keenest publiz gensitivity to these impacis

{Euffmen, 1977). These factore include: {1) & larze lumber industry--

Y e

T



s large paert of the tinber frow privete larnd in the State
2} meny stands of 5l4 growih which are being sctively logzed; (3
the cliear-cntiing method cver larpe areas; (L) high recrestionzl uss;

{5} axtrewaly 'nsteble ard erodible soils; (£} seasonsily hicgh, interse
rrecipitatica; snd {7) theousands of miles of streams that are, ¢r were,
grouncs for steelhesd and salmon, Belore propdsisg

T Y - 2 -
important spavuing

o
-

Bz, irproversnts, and changse in the Act, it is well

sider what provisicns to e erosion are slready present.
for the folloving iz the Californis Administrative Code (a0}, Title 1k,
ivisien 1.9, Subchapler 2.

estion ILCEC $12 de®fines z "Stream and Lake Freotsotion Zona"

S i

winioh means a strip of scil and vegetstion derined as 100 fset (30,45 »j
2z meazured plong the surfuce of the ground frow tne strsam and Ishs

lige of any stream or Lake which supports and is used uy troul

oy sradronous fish 2t ary time of the year, znd downstream therefron' ang
50 feat from any other "stream" {as defined in tke hct).
fection 912 alen provides for s procedure for astimeting surraece

2¢it ernsion hezard. The haszard reting is then used to deterrine the
number of water bars reouired om skid trails and to limit tractor logglinog
in certaln areas.

Section IMCAC 913 of the Act 1limits the size of sinbter harvesti

"Except as otherwise providsc

sreze logoed vy the ¢leas-cubting metnod:
ia tuniz seotion, olearcut areas shall not exceed 80 acres {32.37 naj in

- P - - A P Ao oo
sieze sod shall be limited to 40 acres (16.19 ha; if all or z portion cf

[
o
i

cleav-cut srea has an Extreme Ercsion Hazard Fating." T

]
provides thet a1l parts of a clear-cut area shall te at least Z00 feel

L.4% @) from any cther clear-cut area within the same luanid ownership

Y

that 4o not meet stocking standards defined in 1LCAC 91Z2.7 and where
i#ss than 2 years have elapsed regardless of stocking.," Ancther resirino-
tior ig that clempr-cutting in oid growth on slopes cver 70 percent where
the erveion hazard rating is extreme skhall be by nable, hellccpter, sky-
line or tallicon systems. The widtk of a cub bloek may not aycees
1,000 feet (2304 m} measured along the surface cof the ground.

This section slsc provides for restocking standerds, Althcugh
this hes mo immediate effect on erosion reduction, it will have signifi-

cant long~term 2ffect. The wiidth restrictions are apparently being

-20
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remsved by new silvicultural rules that will become effective in 1623,

Sestion 14DAC 91% calls for logging practices "+o prevent unreazscnable

jamege to residusl trees, seedlings, strezuside vegetation, =né water
Mgy

quality. ISpecificelly, {1} trees shall be Telied eway from roals,
(2

streaps and lakes; ) where skig trails sre constructed, these crly shail

be used for skidding logs and on return frips; {3) "skid tralls shall nat
ke sc eteep as tc rejuire the use of bulidozer blade for brakisg";

(L) use 1@ skid trails whenever possitle; and, finally, (5} "Trantor
varding equipment shall not e operated su known pohential or scbive glid
cress uwnless satisfactory protective measures o be teken are specified
in +the plax."

Seotion 1MCAZ 515 specifies erosion control measures on lopeging
roads and landinge. lMessures in genersl inclule fiegging road loeaticns
prior to copstructicn, minimum widtha, avoiding erodible and lanisilde-
prone are2s where possitle, sseding of certain sidecast areas, ard stabil-
imation of rcsi surface when necessary. After use of roads withowt permanenty
drainsge Taucilitizs, waterbreaks shall bte coustructes each rear belare
Movemter 15. The distance between watertresks ie determined bty the ercsion
hscard rating.

styesm and lake Trotestion zomes are specified in akoac 916, ALl

0

ot rasms and lokes shall be kept substantially frese of siash and debris.

Tractor operatione shall bte prochitited within 50 feet {15.24 ) of the zoue,
except Yor stream crossirgs. feeding of expoged sn0il is reguired in areas
of high or extreme erosion hazard within 130 feet (45.72 m) of e siream or
lak=, Permanent strear cresscings shall e Gesizred %o the 25-year StoTm,
and temporary structures shall be removes hefore Hovember 15.

From this short discuscion of present fzrest practices, it ie
nlesr that ercsicn is considzred in the Act. Bowever, s number cf protlems
witk the present rulss need to be sonsidered. roposed additions and
chkenges to the Aot are presented broadly as "Sest Mansgement Prectices”.
They sre not written in "rules lanzuage". EBMPs are proposed for Elue, Turwar,
and the Gropuse Cresk basins. The BMPs however, Lave broad sppiicability
%o other forested, sensitive, lamdsliide-prore areas in ths north coastal
ures, primerily in the Joast Forest District. In no way are these proposed
changes meart to be applieable to geologically stsble, nonerodible areas of

California.



The foliowing concerns with present forest practice rules sn
private land will be considered:
1. HNeed for planning and watershed management to spread tiaker
harvest impacts in sime and space,
2, WEeed for data in sensitive areas from vhich to make wise
land-use decisinns.
1, Y¥eed Tor enforcesble rules, =znd fundes to immediately bezin

clearn-up and abatement in protlem areas.

Watershed Planning

Planning is cne of the most important steps in timber harvesting
snd watershed mearagement. The planning process is zomplex and requires
congideraticn ¢f geoliogic hazards, water quality, fisheries, paci and
future harvestinz, regereraticn, economics, etc. BMPs require thaet not
only the timber but all wstershed values are ccnsidered.

The following are propcsed BiPs dealing with watershed plamning.
They are nct presented in "rules language", nor sre they all irnciusive.

We have avceides as much as possible to repeat BMPs already in, or in the

nrocess ol being incorporated inton, the FPA.

1-1. Feasibility Analysis £hall be Written. THPs shall include all
the consideratiops as cutlined in 14CAC 89f. Acditional facters
to te considered in tne feasibility analysis shall include
cmulative effects and significant adverse changes to the values
ns listed in 1kCAC 893 (a) (1) {c) that have cecurred within or

adjacent to the proposed harvest.

Tiscussion: The feasibility snalysis is an extremely important
part of the planning process. Requiring it %o be written makes
it a formal part of the planning process and allows the Director
{of CDF) and cother reviewers to more clearly determine i? the

THE refiects the results of the feasibility analysis.

1-2. Piaen Maps. THPs having part or all of the area with High fo
Extreme EHE shall include s topographic map at a scale of
1" = 500" {or larger; showing the lccation and size cf features
relevant to the proposed harvest. Features to be plotted, when

i~

present, include:;

=2t
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harvested! within und sdjacent

{B} The present road syatenm

{¢) Lendelides, 2nil erosien hamard ratings,

50 percent, zlopes sver T0 percent.

ansd fishery data including spawning mud i
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-y - o B, 2 - . e s 51 N g
+o dowustresm users affeortad 'E';.-_:__ water :lu?.“s:..& by .
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vresent all relevast dste con ope map. The topology ot lupacts,

rhe loscation of landsiides and ercdiblse ereas withh respent to

proposed roads and harvest wnits are ivportant consl
in the pistuing procesz, A 1" = S00' scale msy not be approie
i 20 piot most iwportsat

rigtes in sll cas

with THPz under present
- d [ E ~i1 R 1B .
= 1 mile or 1V = 32,0007 anud Aare too

amall to ylot iymortant data. Maps may ve nade &%

1" = 300" scale by photcgraphic ealargements or tracing

4y sr 10x% projeciicnz of USCE Trminute and 1S-minute qoadrenzles
respectively.,
Spreading the Effects of Tinber Harvesting Opersticps Uver Time

The zpacing of harvesting urits shall be dependant

on the ercsion pazerd rvating !Dosrd of Forestry, Technical Pule
Addendum #1) or vreferehly, where availabtle, the "Iretehility
snd Frogion Hszard Mepa" sush as produeced ty this project. Tus

aquired enscing, if found to bte inappropriate in the feasibility

=4

znalysis, may be changed as agreed upcrn by the Director and the

{A) Clespr=subting method:



Q

—

(1) Extreme Instatility and ercsion hazard - no ciear

cutting allcwed.

{2) Very Highk. Maximum size of cut tleck zhall bte
20 acres, wita 600-foot buffer and leave strips
btetween harvast units. Leave-strips baitween unite

may be hervested when the harvested units:

{a) rctain 50 percent of the pre-harvest roct sus-
port, to bind unstable scils, and develop e
full protective vegetative cover to prevent

rain splash on bare sciis, or

{b) are adeguately stocked with crop trees at lsast
4% feet nigh befcre another regeneration unit
mey be cut immediately adjccent, or

{c] ten years, whichever comes first.

(3} Hizn. Meximum size of cut blocks shall be L0 acyres,
with a mipnimum of 60C-foot buffer strips between
tarvest units. PButffer strips ney be hervested same
a5 28, 2b and 2¢ gbove.

{4} Moderate. ©Same as the FPA 14 CAC 513.3,

Seed Tree Method. It shall be demonstrated that thisc

method is effective in restocking harvest units prior to

spproval cf the THP by the Director. Hestrictions shall
be the same a5 with the clear-cutting method.

Selection Method - High tc Extreme. Ko size limits shall

apply if 50 percent of the pre-harvest (virgin) basal

d.t.u. area repains after harvest. If less than 50 percent

is to be left, then 4O-acre-limits with 600~foot buffer
strips between harvest units skaell apply. Re-entry intoc
harvest areas shall be on 10-yzar or more cycles, unless

shorter time pericds are approved by the Director.

Discussiocn: Probably the mest serious protlem with the

present FFA is that few harvest size limits apply. For
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(6ud-acre;

example, let us assume that z lerge tipber compsry vanis
te mexirize production from a une square mile (6

waterghed, conaisting of virgin fir in an srea of zxtreme
ergsicn hozsrd and with 3lcpes iess than 70 percent. The
compeny 's cpticns include the fullowing:

e Usipg the clear sutting method (Ref. 1lu CiC §1%.5),
the company may harvest abcut nine U-sere gut
tiocks, with 300-focobt buffer strips. In the first
year, 50 $6 €0 percent of the watershed may te
tracter yarded., 1If the clearcuts were restcenied
thet fail, the remsinder of the watershad nmay te
harvested in thrse years, with the excsption c?f
50 percent of the shade canopy along stream pro-
tection zones. The result ie taat practicaliy the

entire watershed may be clesreut iun three years.

e Using the selection method (Ref. 15 CAC 313.27,
the company may legelly treetcr yard the zntire
watershes, but leave six trees/acre, ¢b d.t.k. cr
more, and casble out 5C percent of the trees from
ery stream protection zones. In twe years. the
compeny ey remcve the remaining trezes znd restock
Wy artificisel means. The pot result in two years

is 8 cne square mile clearcut.

e Using the seed tree method (Ref. 1i CAC 913.4),

the entire watershed mey be tractor yarded with the
exception of strean protection zones and four zeed
treez/acre, 24 inches 4.%.:h., or more. Two years
leter the seed trees mey be remcved and the water-
shed restccked by planting. The net result i3 a
cne sguare mile cleercut.

In the previous discussion, the ore squere mile wabtershed

could easily uave been 10, or esven 100 square miles, and

the resultz under the iew would have been the saue.



The U. S, Forest Service (1582} generally clagsify

extremely unstable land as

because existing techrnolcgy

these areas and maintain siope

“msuited to timber manssemsnt

is nsot adequsts to manags

stability"

% s TR
;.L-._ Al w

also maintains that "generally nc mere than an average
of 15 percent of a second or third order watsrilisd should

¥inally, the UEFE reguires that

e in Equivels=nt Foad Aerzaze (ERL) in any one denade,
Feperally watersiheds in pocr conditicn shedld nuot excesd
1l percent and watarchkeds in good oordition chowid uot
axceed 18 percent in ZRA." The USFE uses FRA as a mea-
sure of land disturbance eguivalent to cne acre of read,
liging USFS estimates of ERA, our hypothetical one sguere
mile watershed would have in excess of 30 percent IR&, or
about three times that reccumended by the USPS (198Z) [or
lands in poor condition.

"regehneration wits must be

adeguately siccked with crep trees at least 4% Tfzet high before encther

regeneration unit may ve cut immediately adjacent.”

Ii shouid e evident that the present

narvests are no

improvement in tihet no 2learcutting would te allowed in extreme inetabiiiiy

L pb's The prouosed revisions would lzad to conciderable

and erosion hazard areas. In areas of very nigh ercsicn hazerd, Zh-zere

cut blocks with b00-foot buffer strips means thet nc more than about

FPA dealing vitn nllicowsable

30 percent ¢f & watershed may te cut in one pass pefcore the basin is alliowed

to recover for ten years.

In areas »of high inctsbility and erosion hazard, sbcut 4O percent

of <he tasin may be cut in one pass, wversus the 55 percent aliowed under

yresent rules, Ten-year reentry cycles would alliov the watersited o par-

tlally recover before Turther cuatting occurs.
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Resourecs and Bazard Mapying

.

Netzailed watershed mepplaog has uot heen swailebie fopr sensitive
areas inm She nortk ocoastal arsa., Thne Fusse TI and 11T watsrzhed mapping
vrograes were fdesigned to reptify this.

Fhass T1 Watershed Wapping program includes mapLing Beulogy,
sndslides, scil-vegetatica apd timber harvests on Th-minute guadranglies.
Presipitaticn, stream gradient, fishery, and sther parameters sre discussed

an @ watewshad basis elsewisre in the rerort.

The watershed mape can ve used in the g planning process by the
Hepigtersl FProfeszlanal Forsster (RPF} ©o lncste and design the road
networks, to determine the {ype, sizs, and lcestion of timber karvesting
anite, @nd o selest the best yarding systems and lending locaticvps.
™ landalide neps cen egsist foresters snd other laud-uss plannere to
prevent walesr quality preoleas from criginatipg on gnstable sraas, and Lo
determipe when the servicesz of an engzineering gecicgist would ue wdvicable.
Rigte, fejeral and county planners 2en uce e these maps 1o
evaluate yragasea developments and road comatruction. feology, soll-

v useful.

vegetation, and laudslide mweps are perticulsa
The THP review %eam cap use the maps in & pumuer ol ways.
Larts

Coreful ipspection of the hazard maps will nelp to estebiish THF prieritlec.

¢he Fegiopal Vater Quality Control Buaerd stafl can estinmale

+he potential for water auality degradation from the proposed harvest.,
IF¥3 way nses the maps in much the same way to evaluste the potential impact
«F +he THF or the strewm chernel and on the fishery. CDF and CING can

evaiuste the proresed logging in terms of regeneraticn, scil retentiox,

end other envirormental considerations.

-zhable Aress

“here svailable, the landeiide map shall be ueed 4o fetermine
the puwber, type and locaticn of slide veatures in the propsseld THF.
2_1. The TEF mar shall delineate the 1sndslides in relaticn ic
proposed rusis, landings, harvest areas, streax protecticn zomez, etec,
Tandslide Peatures guch a2s bugs, se2ps, SCEXPS, flst aress, jacketrawed

+rees, bare soils and gullies shall plsc be shown.

-2Qm



2-2. Landslides shali be classified into the fcllowing catsgories:

(A) Active slides khaving shallow faiiure pienes {debris torrent
iracks, debris slides, debris slide ampuithsaters).

{B) Dormant siides having skallow failure planes [dehris sliden,
coliuvvial mentles and inner gsrges).

iC} Active siides havirg deep failure pisnes (sarthficws,
transletional-rotaticnal slides],

(D) Dormant siides having deep failure plapes (esrthflows,

+ranslationzl-rotatioral sliides}.

Shalilow slides are easier to activate by road comstruction
because cuts may intersect the fallure plane and remcve suppert for the
upslope part of {he slide mass. On shallow slides, tree roots bindg the
£0ll and often penetrate into underlying tedrock, thus scting as anchors.
Timber harvesting reduces this stabilizing influence as the rno% mass
decconposes.

Deep sliides are not a8 readily reactivated Ly surface Aisturbance
and tree remcval. Failure planes and slide-bedrock contacts are generally
tco dezep for roots to penetrate. Surface disturbunce zay cause small
debris slides, soill slips end increased erosion. Tree rercval mey aflect
slide stability by reducing evapotranspiraticn and increasing the amomns

of wster in the slide,

2-3. The following are recommended Best Managemert Prasctices for
active landslides having shallow failure planes. Varisnces tc¢
the fcllowiag BMPs shall bz explained bty the RFF ani meet the

apuroval of tkhe Director.

(L) Arn engineering geology report signed by a certified
engineering geologist will be required prior to rosd
construction cr the operation of hezvy equirment.

{E} FKo timber harvests except to salvage dead or dying timker.

(C) BRoad crossings shall be evoided when other routes are
fessitle. Roed cressings shall be arched over landslides
to sllow inboard ditches to carry water cff the slide,
or the rcad outsloped to prevent concentratioan of water

on the slide.
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Hosd surface and inbosard ditefies shsll be protszcted {rom
ercsion with zravel, srushed rock, chip-end-sesl or payement.
{E) Epd-haul cut materisl tc safe depceitory. Buttrees

unsteble road cuhs.

mhe foilowing ere BMFs for dormant landslides having shallow

failure planes.

(A} in engineering geclogy report is reccomrepded.

‘B) Retain a minimum of 50 percent of the pre-barvest (virgia)
raoct support.

{C) Roed crossirgs shall be svoliied when sther routes are
Peasitle. Foad orossings shsll be srchned over landslides
+s aliow ipbeerd ditches to carry water cff the slide, or
the road outzloped to prevent concentration of waier cn

t

the slilide.

{5) Foed surface and irboard ditches skell he protected from
ercsion with gravel, orushed rock, chip-and-seal or
ravenent,

{£) Tnd-haul cut material to safe deposltory. Huttress umstsbie

reed outa,
The {ollowing are Bifs for active slides with Jesp-seated failare
planes.

{A) Rosds with cuts in the tce regicn require the inclusion of
an engineering geology repcrt.

{2} (lesr cute skall be limited to a meximum of one~half of
+he slide mass and shall not bhe larger than 10 acres.
Temsirder of landsiide may be cut after ten years, cr when
regenerstion height of cenifers in clearcut ares is
Y% feet or more.

/%) Road zrcssings shkall be avoided when other routes are
feausible. Road crossings shall be arched cover landslides
ts allow imboard ditches to carry water off the slide, cr
the roed outsloped to prevent concentration of water orn tha

siije.
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(D} Road surface snd inboard ditches shall bs protested Irum
ernsion with gravel, srushed rock, chip-aad-szel 2r
pavement .

(E) End-haul cut material to safe depcsitory. 3Zuttress unstable
road cuts.

(F} A1l 4rainage structures shall te temporary zud removed

ir the fall.

2.6, The following are BiFs for dormant slides with deep-seated

failure planes.

(A) ERoad crossings shall be avoided when cther routes are
feasible. Rcad crossings shall be arched over landslides
to allow inboard ditches tc carry water off the slide,
or the rcad nutsloped to prevent concentration of walsr
cn the slicde.
(B! FRoad surface and inboard ditches shall be protectaed from
erosion with gravel, crushed rock, chip-and-szeal or pavemceutb.
(2) End-haul cut msterial to safe depository. Buttrass

unstable road cuts.

Enforcemert of Rules

The mejority of forest practice violatious esre now resclved
tbkrough corrective sctions and misdemeapor complaints. In aggravated
cases, CIF has used temporary restraining orders. Recent legislation
zuthorizes the use of stop orders, which will make possitle more prompt
sction to stop operaticns causing, or threatening to cause, serious
envircnmentsal damege (Jim Denny, personal communicaticn).

DWR and the Kegional Board believe that muchk of the potential
dsmage caused by timber harvest activity can be mitigeted by cleanup and
repair before winter storms. This requires prompt action on the part of
regulatory agencies and timber companies. We telleve that performance
bonds should be required in these cases to rehabilitate damaged areas.
If tirber companies fail t» clean up potential problems, then the Londs

rould be used to dc prompt cleanup.









Terfarmarce bonds should be reguired of fimber cperatores that

extrene, wvery Lisgh lmstablility,
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are provosicg to log in Zomez 1 and 2

and srcsion hazard, respestively) if the
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ireotor deterzines the
damage may result.

Menagement Guidelinses Versus Fniorcecble Hules

LA o

Thare are Saversal weye in which rules, regulaticns, and EMPs
nay be implemernted to mitigate potential mass movement or seriously
ancelerated surface erosicn.

OF fevors use of & checklist of measures likely ic be effeciive

tr one degree or arcther in maintainirnz site stability wher Hipber
§ 5

narvesting or other Torestry-relsted activities are propozsd. Uslng the

i
153
]
}_J
4
&
1]

chesklist {or "Managenent Cuideilnes"), mivigation meesuree would
and included in a THF, cor, when n2cessary. au engineering geclogist would
seist the RFF T
deteymined the meazures propassd wers insdeguate, CNF 2nd the RFF coula

in aetermining reeded measures, IF the THF Heview Tean

-
i

1032 measurss deemed egsentiazl. I

h‘

regotiate an apenided THF to include &
the RPF was unwilling to irncorporste such measures, he or she could either
withérsw the TEP or the [DF ocould withhold approval (Loyd Forrest, personal
comunication).

WA agrees that site-specific msnagement guidelines should be
celantad fraom s ohecklist end ipcinded in {he THF. DWR also sgrees that
ar engirearing geologist should assist the BEIFF in Aetermining nesded
measures. IWR, however, alsc believes that those measures proven effeciive
in %ozt cases should Ye incorporated ae enforceable rules into the Forest
Prastices Aet. Exceptions to rules mey te granted by the Lirector when
+ ssp be demonstrated by the RPF that these mzesurez are not required ab
particuiar site to pravent failures, protect weler gquality, and the
Tive sdrantages of specific enforesablerules ere srious., First,
it will be easier om [IF sirce the burden of proof will be shifted from

he timber ccompsny. Instead of CIF heviug to prove that certein

<2

meragenent guidelines are required st a varticular site, the timver
company will have to prove ihat they are not regquired. 2 secor? advanvage
is the shifting of liebility. If failure and damage %o Acvmstream
resources do ncour after the timber company has requested and been granted
2 BMP exseption, then it would be clesr that the timber conmpery, and not

COF, is lisble for dameges.






GECLCGY MaA

Geologic data for this report came from numercus scurces Hamy
arzes within the Biue and Turwar Ureek wetersheds have Teen reczntly mapped

a3 part of a project tu update the Weed sheet of tne Itate Zsols

2 2ap
(Dave Wesner, CDMG, personal communicstion). Large parts of USFS land
have also been mapped st a scale of 1:24,000, Areas not recantiy msppec
were covpiled from the CDF Title II geclogic mappirg project.

Tue geology was rlotted on Ta-minute topographic guadranglies
Bedding planes, foliation, axnd cther gecisgic features were yplotted where
availatlie. Adlacent srems, mapped ty differert suthors, vwere matzshed &s
closely as possitble. Land stability cueracsterisiiecs of geclegic urnits
gre described elsevwhere in this revors.

The geclogic units mapped ic all three watersheds are remarkebly
pimiier., A3l thiree lie along the border between the Joest Ranges =znd the
Kiamath Mountains geolegic provineces. The Coast Harges province borders
the Psoific Ucean end tapers toward the north. In comtreast, the Hlemath
Hountains rrovince expsands northward into Cregon. The two provinces are
seperated by the Scuth Fork fault (Irwin, 197TL).

Tne Cuust Ranges province iz composed malnly of roszks of the
Francimcan coxplex, & suite of sedimentsry and volcenic rocks deposited
in & deep merine epviromment. These rocks have been highly deforred and
upiifted in =z corplex tectonie environment, but in geperal they are only
siignily netamcrphesed., The Elsmath Mounteins are formed of higher grade
petagorpicsed voicanic snd marine sedimentazy rocks and mafic and wlitra-
uafic ipnecus rocks. They are older thsn the Coast Ranges but were formed
in a gimilar tectcnie envircament.

Blue CreeX originates in the Klamat® Mounitains province and
generally flows acruss he northwest-trending structural grain towerds
the west. Host of ity watershed is in this province. CShortly after
crossing into the (osast Renges province, Blue Ursek joine the {lanmeth
Kiver. OConvereely, Turwar Creek is mostly in the Coast Ranges province.
It zenerwlly flows southeastward, parailel %o the Franclzcan structural
grain, and joims the Klamathk River about 10 miles downstream from the
cenfivence of Hlue Creely. Grouse Creek heads in the Coazt Ranges, then
flows norih and east inutc the Klamath Mounteins before joining the South
Fork Trinity.



Klemath Mountsins Geclogic Proviuce

The Klamath Mountains province comprises the eastern part of

"western

each wabershed. These rocks were included in Irwin's (1%60]
Falecwocic and Triassic belt" and the "western Jurassic belt”, so named

as

et

for toneir ages and narrow eiongate outerop patterns. The Tormer celd
beer gupdiviied (Irwin, 1972) intc three terrarves. One, namel the
Rattlesnaxe Creek terrane, underlies the eastern portion of Eiue and
Crouce Creeks. Originslly, the rocks of the "western Paleczuic @nd
Triassic belt" were believed to be Triassic age or older, based on biocks
»f fossiliferous limestone. However, recert age dating {Irwin, Jones,

Rl

and Fassagro, 1977) has yielded dat2s as ydung as Middie Jurassic Tor

sone sedimentary rocks within this unit. This beit is thus couposed of
sedimentary rocks having a wide varisticn in sge that was emplaced &t a
much iater date than previcusly thought. To the west is the western
Jurassic bteit, represented by the Galice Formation and the JSogepnine

opiiolite complex. This belt underlies a major portion of the Elue and

Grouse COreek watersneds and the eastern part of Turwar.

Puttiesnake Creek Terrane {JPzr)

Tue Rattlesnake Creek terrs..e is now thought to te a melange
iormed of ophiclite (oceaniec crust and upper mantle rock) together with
cuce cveriying uwarine sediments (Irwin, 1972). The more comuou ignecus
rock types include serpentinized ultramefic rocks, gabbiro, diabase, guertz
dicrite, pillow lave, and greenstone (Protograph 5). These rocks zre
irtermixaed with fine- tc medium-grasined phyllitic graywacke and siate.
There are aiso ienticular bodies of thinly vedded chert, rearystallized
limestone, s=iliceous argiliite, and conglomerate. The teriane is gener-
aily sepmrated from the Galice Formation to the west by an ezst-dipping

thrust fault.

Guiize Formaticn (Jz)

The Galice Formation is compos=d mainly of clastic metasedimen-
tary rocks intercalisted with mafic metavolcenic rocks. The unit is
rrobauly Upper Jurassic in age. It includes phyilitic metagraywacke,
{(Photograch €}, slate, ané metaconglomerate. Cosrser-grained layers

display a semi-schistose fatric. Minor chert and massive-to-Tcliated

T
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Fhotograpk 5. "Serpentinite berrens”" in the Rattlesnake
rreak terrane. Rocks in the foreground sare highly
gheared serpertinite and greeustcone. The peek in the
tacksround is Chinmey Rock, 2 massive menolith of
greenstone.

Thotograph 6. Galize Formation metsgreywaskes in the
upper BElue Creek waterched. The urit ie highly fractured
put relatively unweatliered in most road ouks.
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greenstone are also present. The Galice is generally in favlt, or deposi-

tionel contact, with mafic voulcanis rocks of the Josephine ophiclite complax,

Josephine Uphiolite Complex {Jo)

This cempler is the largest exposure of ultramafic rocks and
related mafic rocks in the western Klamath Mountsins., It is exposed con-
tinususiy for more than 100 miles along the western toundery of the province.
The complex has been ildertified &s an ophiolite {oceanic crust and mantle;
vy Veil and Dasch (1977) ard Harper (1980). The complex is shesred sand
fauited.

Rocks in this unit occur in Blue and Turwar Creeks but unot in
Jrouse Creek. Toe most abundant rock types are peridotites end sheare:x
serpentinites. East of these rocks cne finds cumulete uitramafic rccks,
graging ints gebbres and sheeted dikes, and finally, mafic piilow basalts
andé btrecclas on top. The Galice Formation is thought to hiave been depcsited
sn top of toe ophiclite seguence (Harper, 1980). The South Fork feult
separates tae cophiclite from the Coast Ranges to the west.

in the geologic quedrangle maps, several authors used in the
cempiletion mapped individéual units of the ophiolite. These are shown.
however, a number of authors did not reccgnize these ;ocks as parts of
an vphiclite, and mapped them ss mafic, ultramafic and Jurassie intrusive
rocks. 'These units are now shown as undifferentiated ophiolite (Jc¢) eoxn

the wars in the Appendix.

Intrusive snd/or Ultrauafic Rocks (Ji and Umj

Flutonic rocks associated with the Klamath terrane are regarded
as Jarassic or older. Undivided Jurassic intrusive rocks are generally
ccarse-grained guartz dicrite, diorite, and gabbro.

Ultramaiic rocks can be present as large, continuous todies or
sheared, sporadic lenses generally found alopng major fault zones. Larger
bodies are generally coarse-grained peridotite that grades into sheared
serpentinite near the margins. Also included are some greenish guartz
xeratophyve and basic pegmatite, snd lenses c¢f serpentinite. OSome blccks
of metasouatized gavbre, dicrite, and greenstone are incliuded. Many of
thece ultramafic rocks in Blue snd Turwar Creeks sre rrobsbly related to

the Josephine ophiiolite.
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vnit in the Coszt

Banges iz She Frapolscan complsx., These &a»‘.&mcﬁ‘-;at}f, metamorphic, and

voincanic rocks were formel In & parine envirorment. In general, the

gree of metamorphise anl pan desreasass LOvwards the
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Scuth Fork liountein Schist (KJsf)

The Scuth Fork Mountain Gchist is largely compsosed of well-
rfoliated and intemsely crumpled, fine- to ccarse-grained guartz-elbite-
nuscovite—chicrite-schiszt, Well-developed segregaticn bancing has produced
sueissic textures in some cases. Lawsorite-grade tlueschis®t and greenschist
knockers ere present locelly. The unit is regarded as the highest and
cliest structural unit in the Coest Kange geologic provincs, Elake l2965)
mapped the schist as texturul zone III neax Grouse Creek. bui in HBiue and
Turvwar, the schist also includes the less metanorthosed rocks of textursal

zone IZ.

Franciscer Jomplex Melange (KJfm)

The welange unit consists of graywacke sandstone, siltstone,
padstone, and conglomerate tlocks in a sheared shale metrix. It is aighiy
disrupted and mixed. Exotic blocks inelude crert, greenstone, serpentinite,
sebtorc, and rare piueschist. The melange is slightly metamcrphcsed, with
the yuertz-alvite-muscovite-pumpellyite mineral assexrblage represented.

The unit lies west of the South Fork Mountain Schist and east of Frenciscan

broken Tormeticn.

Frunciscan Complex Broken Formation (KJfbf)

The broken formation is highly faulted and disrupted, but nct
irtermixeé with exotic blocks from other units, as is the melange. The
main rock types are massive graywacke sandstone and interbedded sandstone
znd mudstone, in & shaley matrix (Aalto et al, 1281).

ther lithologies that occur slong fault zones in the anit inciude

sreenstones and bedded chert.

Guaternary Units (4)

This unit includes verious surficisl deposits as well as some
near-shore marine silts and sands (Aalto et al, 1981). Surficial deposits
include Recent fluvial sand, silt, and gravel, present in stream channels,
and older terrace deposits above the present stream channel.

Tvidence for past glaciation oceurs in the ugper part of Plue
Greek above 5,000 feet. Glacial deposits include moraines, Loulder
erraties, ani outwasn.

Lardsiide deposits are abundant. They are discussed in the next

section of the report and are plotted cn a geparaste map.
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Geclomic History

The gacleogy of the Coast Renges and the Xliamath Mountains raves
an extrermaly sooive margin between the Worth American contizent and coezp
lithosphere. Most of the older rocks in the study ares wers derived Irom
orean rocks ard emplaced slonz the continental margic in & subduction cone

{Wizure ),

The geologic histeory as it affects the study ares kagan i ke
Juraseic Perisd. AL this time, a marginal sea apparently existed zlong
the sdge of the comtinent. Zubducticn of sea floor both wesiward urder an
iglani arsh snd eastwari tnder the continent probably occurrel (Schwelckert

-
X

and Lowan, 1975). ¥hen a2ll of tke basin was subducted, the island arc wes
anoreted 1o the continental margin during what is called the Hevadan (rogeny.
Usize this scenario, the Josephine ophiclite is provebly a remmznt
5T the subducte? marginal besin {Harper, 19580} or the basermeni of the island
are {Snoke e% al, 1977).
The Hatticenske Creck terrane, found in the eastern parts oi the
Hlue and Zrouse Creek watersheds, is apparently s dismerbered cophiollle
suite rerreserting oceanie crust involved in this collision. The Gallca
Formaiion vrcbatly repreeents intercalebed clasztic detritus and lntrusive
znd extrusive ignecus rocks dsrived from toth the comtinent end the icliand

S e
ilade w

ifter the Mevadsn crogeny, subduction moved west of the sccreted
are. Trhis marked the begirning of & new eccreticrary prism and volcandc
ArC, odey, these fnre represented by the Frenciscan complex of the Coeet
Hanges and the Tertisry volcanism in the Cascede Ranges.

The Pranciscan corplex is in part melange, and iz part corpesed
of a series of east-dippirg, thrust-bourded structursl glebe. COverall, the
unit dierliays progressirzely greater age and degree of metamorpaicom to the
esst. ‘The uppermost structursl unit ie the South Fork Mountain Eculst,
whish iz most iikely the sole of the Scuth Fork fault slong which the
Francisesn underthrust the Xlamath Mounteins (Blske, 19€3).

Subduction continues today ncrth of Cape Merdocino. Scuth of the
Cape, subdueticon was replsced hy a strike slip movement along the Ban
Andress fault, Teday, the Sen Andreas Joine the Mendocine Practure Zone

st Cape Mendoeino, Late Tertiary snd Suaternary uplift in the Cosst® Panges

T, .



securred after the subduction stopped. This is evidernced bty rarrow,
deeply incised stream valleys, elevated fluvial and coasstal terrares, and
actively ercding headwater reaches of most ccastal streams.

Present iandforms in the three basins are affected ty a romber
of factors. Repid geclogic uplift has resulted in steep, rocky, dissected
topography. The underlying northwest~trending geclogy is responsible For
the rectangular drainasge patierns seen in Turwar Creek, the lower end of
Bilue Creek, and parts of %Grouse Creek.

Pleistocene glaciaticn has sculptured the headwaters of Elue Creegx
at elevations above about 5,000 feet (Maxon, 1933). Landsliding is a fominant
land-forming prccess at lower slevations. Active landslides, mostly debris
slides along stream channels, heve increased significantly in the past four
decades. These are largely attributable to recently initisted larnd-use

activities in the area (ESA, 1980).

| FRANCISCAN | ' . T
~————SUBDUCTION — ARC- TRENCH GAP R - AMATH —
COMPLEX !
;"e"c" South Fork Great Valley Eroded Voicanic
‘ope Min. Schis Forearc Bosin Plutons Field

Basin ™,
Seatevel g7 -

30+ OCEANIC

,FQZ&O GRUST

= L ITHOSPHERE
104729

F 20 40 &0 80 100 kilomelres
i e B L T T

L K. —}
) 20 30 40 50 60 miles Magmatism 1

Pigure 6, Echematic profile of a typical transect across Horthern
Califzenisa during the late Cretaceous. From west to east are the
Califorrisa Coast FRanges, Great Valley, and the Sierra~Klemath Hountain
Renges {modified from Tickinson and cthers, 1982).
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LARDELIDE MAPS

A landslide is g general term covering o wide wariely of mass

movement land forms end preceases inrelving the Jdowmslope traasport of soil

(=3

and rock matoris) enmasse. The landslide maps show arezs of astlve and
dormart mass wevements. Ilandsiiding is a mejor nebural lend-forming procses

Une lsndslide characteristic thst must be considered

in the Forta Z
in making lsnd-use decisions is that ouce failure haz oceurrsd, the slope

involves is vermenently chenzed to a weaker state. fuesn activiities as

ging, rosd vuillding, and grazing may e ensush Lo reactivate &

if they are not idemtified 3 prezzuticns tzken.

Tpes of tovement

s

[ ¢

= o
580

There sre wary lardzlide classgificaticn systems. HMost asre

cu types of wevenent. The systen wsed for this study was developed by the
T

ing Hteering Uompittee, Technical Sabeommittee, und iz
of movements common in the asrth cngst. & brief deg-

landzlide iz glven nere. Pirte 1 {in pocket inside tack

landsilde featurss =znd factors alfecting landsiide potential.

Figure L showe tle parts of o landelide., This repsrt and sceoppenying meps

types cf Landslides, as follows:

1) Trangistionsl-Botationel 8lide (Photegrepu #). A comticaticn szlide
thiat is charecterized by a rotational, or slunp-type feilure in the
head regicon and translational movement in the nmaizn slidsz nass. The
failure plane ig generalliy deepr and tiie slide mazs is genarally co-

hesive when compared to & debris slide of similar size.

&3

ebris Slide. SBlow-to~rapid downslope movement of predowinaptly

e

W
=

neecnsclidaied and incoherent debris {a combineticn of eartk, zoil,
rock, and orgapnin matier), in which the mass slides and rolls for-
werd along & reletively shallew fnilure plune., These slides oczur
most often along stresms (FPhotograph 9] and typlealily form sieep,
tavegetsatasd scerp3 in the head region and irregular, humocky devoslts
{when oresent} irn the toe region.

Tehris Flow/Torrent Tracks, Tkese are formed by extremely rapid

La¥
S

movenmant of davris-iadened water., They ars commouly caused by s

i3
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detrie slide or 2 road streamerossing feilure In the upper pari of

low—order drainsge during a high-intensgity storm. The <sbirls

torrent scours mod erodes streambankes below the initial Tallure,

which in turn

jevriz scrrent tracks,
4 Debris E1life Awphitheater. This is a large, bovl-snzped features in

whink the zlcpes have been sculptured by mumerous Aebriz slldas over

vipe., Aotive debris slides may be present.
This iz & mass movement involvipg initial slow-to-rapid

o

L%}
33
n
L]
o
A
o
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E
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1ike g wisnous fluild of usually sazurated earth anifor debris

raph 10). After initisl failare, the flow mey move, or oreep,

sesgonally ip response to deptabilizing furces. Begs anf geeps arse

-l

~
sLaditeritat) #90

The failure surface is generally deep sested.
The gorge ig a geomorpbic feature formed by coalsselng

”

7Y Inner Gorge.
ariginating frow mess wasting and ercsional processes czused by
The Peature is identifled &s that ares of streapbans

L3

streem 2rosion.
tely adjacernt tc the stream, ¥aring a slope of over 6% percent

o b L

snd Baipg situated below the first bresk in siupe.

Y foliuvial Mantle. The mantle consists of relgtively shallow, irreguiscly

erisl on e generally isrge, unlform sicpe with ig-

weundaries ang subdued featuras. Movements are genersil]

E T -
JIsTIiNeT Lo

sessemal., It o2lsc inecludes sreas of pumeriug zmsll enaleseoing

ER

ziides and Tlows,.
thepe festures ccocur in the tliree studied watersheds, Uit

svanslativnal-rotational end Jetris siides predominate. Inner gorges are

J
distinot brask in

ot enmmon in the two eosstal watershsde; there iz no
~es end the hill remsins steep fronm cresk o ridge o

-

erigl pascto interpretstions, lendeiides are 2ivided into

aategories,

igrndsliides displey evidence of recent povewent, duch 323

imckstrawad Lrees, aisplaced roade znd stresn sh=nnole .
shive plassi

4 ningters of large rocks in the stream chennels. The ac

rd ruliies with extersive or zo celersted Tank erceion,

o whe aetive lendelides originete during snd after a msjoy Flowd.

Y=
g
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Photograth 12, Toe region ¢f a large earthflcw in the
Grouse {reek tasin. Lcte the hwmeeky ground, uprouted
vegetation, and the general lack of revegetation 15
years after the last major movement.
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Vereteticn on active landslides ig SPArae, with wiliowe, grass, apd brush

v ey

predominsting. Dormant jamdelides exnibit slide fopegraply, sunh as Lowl-

or spoca-shaped devresssd areas by svesp orown sud flsunking glopee.
irregulsr hummocky topesraphy 2re geaerelly well definsd,

e

and ponde, weler sSeeps, and weter-icving vezetallion mey ooy,

msture Torest ptand hub muy very

seperally & wall-vel

in type and density Irom surrounding steble aress. OLd growth o
howad trunks ocour within pnrﬁ'nn; g® thegs siides, Tnis Testure mey indi-

cate that deep-seahed movenent i3 ccevrring at slow rates., Loruant land-

elides define aress of paed inetebility end iucizete sensitivity

e ~4-

W Sin s b

canses, uoth natural =nd pan-nade,

AT g ol

rances are: (1) & neturally steey slope iz inecrea ar road

andercubtiong; (2] wid water conditions that o high
egeure, sespage, and uplift forees; (3) movemen: ogours ot netuwral

ey
SYENLUAL

red trenepiration.

tsor of B Rill remove 3UpPOT

a

£iides that occwr near the

giopes end mRy céuse progressive upsicpe failure. Tu this situz-
J.‘

r mre sregted whare

wion, srees of complsx iandsligl

ary manipulstion. OSmalier slides feen oopur within the

2]

wela

sensitive

larger slides.

e e
srizlide movemant oo

when neavy reins have thorsughny seburated

- =3 . . - P
algn Tacreaged mOLzLuYe fing s@ils incr

water presnure, snd plasticity, z2nd decras

rropsrtiss,  Yovement oOf ground water incresse: with
rentes seepage aud uplift forces that aot aormal Lo The o
{Zaruba snd Meael, 19593. £11 of theze fectors edverzely arfect the slope

=f the regolith and sentrlibute 0 landsiising.

-2’,&"’-



Tectonic mountain-tuilding processes erfect slope stability in

several weys. Regional tilting and uplift of tectonic biocks iner=aze
overall siopes, leading to rejJuvenation ¢f stresm channel erosicn and
I tectvoniz processes pramche

-

unstatble slopes. Earthguakss associsted wit

moverent of landslides through ground vitraticns.

LB
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SNTL-VESETATINY MA

Soll~vepatation surveys are jesigred t¢ vreduce maps ussiul o
+he rasourase rer.  The Baps show locetion, =xueat, and interveletlions

At waricus soil end vegetsticn types. 3cil ercsion hazerd, soil depbb,
and slope sre importent data avallzlle in 8 gcil-vegetetion map.

ne Cglifornia Suate Coopsrative Soll-Veg retaticon Zurvey Froject
mapped private lands, apd the USF3 mapped Bationel Foresw lan £, Thege
waps vers combined and replotted as e seale of 1:2%,TCC. UEFR sywhology

wsz changed to zenform with sepping on privaete loand, although in muat places

ok detail.

ip *he legend. A wors detailed
The dmscripticus are acrndenzed from Colwell LT

o

g ) - % ok rie] & 45 o
araiizble from +he UBFS, 430 Tansome Seraet,

Franoizac, falifernia 9d
3 -

tame o) .
#lu8E, Blope

4
b

and phaszas (Jept

i1 inforvation iz ccfed in the Tornm

2e "L

goil Series/scil zeries modifier
; s/ obper phasas/-alape cluss

T
75

can e coded in three categeriss, as follows:

vnemes are Jdesignated by curbars of three or four
T he rnme"atur of the fraectica.

5 variants are eciis nf 1imited extent which are
*Pevent, bat eimilar and <l czely related to & known
Tref are desigsnsted by the symbol "Y' rpilowing the
sowbnl, e.g. 3LSV.

Sails of iimited extent which are distinetly different Irom

+3 wmreisted 9o & snﬂwn soil series are indicated by an b G A
or ”Z" ipstead of the firal pumersl in the scil series symbol, 2.82.
;r l

2-11 geries medifiera glve zddis ional irformstion ebout the soil
zeries or inAicetes a variation from the normal sharacteristis of the z=ries.

They have special eymbols and examples 23 Zhown below:

- Q..



Farent rock or parent material thases are designated by a
lower case letter folilowing the s0il series number, e.i.. B15m,

Variations from normal are shown by upper case lehters /4iffew—
ent from any given above) following the soil series namber, £.2, a
landslide phase, H15L, or a tax adjunct, 815A, etc.

If there is more *than one wvariant or tex adjunct of & given soil

series designsted by the same letter, =ach is numbered in suncsesion

221l series variants: £15Vi, 815v2
Tax adjuncts: §15A1, B1cA2

Cther soil pnases are designated by letters and numbers in the
denowinator of the fraction. Eoil depth class is designeted bty fhe firygn
digit. PFcckinesc, stoniness, and/or erosion are deeigneted by letters zna
numbers immediately following the depth class symbcl. The slaope clsss in
tiie delineated areas is represented by a letter or nurber symbnol which iz
cseparzted Yy a hypken from the other phase symbols.

In some areas, an association of two scils ceeurs in toc intri-
cate & patiera tc be separated at that map-scale. Such a soil eonplex ic
designated by two fractional symbcls separated bty a vertical iire, e.zr.:

84T | 752 Eu7 § 752
2u2 | 3-7 3-2

The dominant soil unit (51 to 80 percent of a delineated area)
sprears on the left.

tnclassifisd soil areas are usually sgricultursal or potentially
agricnltural lapds for whieh, in many cases, scil surveye have already bsen
made by other agencies, such as the SCS. Symbols for unclassified soiis
arz "100", "200", cr "LOG", but are not in fraction form; sometimes a
letter follows the number indicating further breskdown of the general defi-
nition c¢f the symbols, e.g., 200W.

Some land types have little or no soil, or soil that cannot
feaibly be claesified. They are distinguished as a group by the symbol
"700", also not in fraction form. Subdivision within the groups igs shewr

bty letter symbols in parertheses following the "TCO" symbol, e.;. T0OO(CK).

g
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Vegetation Synkicle

FPlant species are repreesnted by letier symkeis, sush az AD for

Ei!
g
-
(2]
=
[
5]
Jobe
[N

chanise {Adencstoms fssiculatum) apé T for Douglas fir [Fseudsteug:
Dominant spesiss in & delineeted sres (exeluding indi~ddusl grasz speciss
sné most associnted herbs) are indlcated by one or morve symbols wiick may be
groupsd. Fach group of synbols represents an element which may oe wither
a broad kind of vezetation {ccmmercial ccnifers, mincr con rifera, hardwcoods,
skrvbe, bushy herbs, grass, marsh) or some cthsr lendscepe unit (nonvegetated
and rook, oadtivated, urban industriz 1). Each delineated ars=e mes have one
or more elemerts necupying from 5 tc 100 percent of the ground area, Tliements
son be fetermined on the wap by srowing the aypropriate synbols, For
exampie, sn area has the symbolis I D I BYW Cpo C1 Ba. They represent four
elements, respectively: pommercial cenifere (¥0I), herdvoods {18 j, ekruds
(CpoCi), snd nonvegetzted (Baj.
Flemonts ape ligted in order of shunience with the one lissed Iirst

makivng up ihe greatest proportion of the cover. Likewise, the oréer of
syrisois within sn plement indicates the relative sbundance of the species
withie thet eiesent. Symbels of vegetation slements not alugsifizd as to

} s, marsh, and bushy kerbs) and the non-vegetetion element
fperren) are ipeluded smonmg plant syrmbols in proper order of sbindance of
elenents or =y stand slons, as the case msy be.

Tn the sbove exemple, there i3 & greater proporticn of compersial
~opi fere then hardroods, shriubs, or grass, and thers ic more ¥ then U, mere
U thaen I. Eut the properticn of I is not neceszarily greater thean B or ba,
Tf five or more species syrbols appesr in ocne growup, the reiative stundianes
of the species is wariable within the delineated zreu.

A gpecies must coccupy 20 percent or more of the crown apace of
the element o which it belongs %o be mapped ir a delirested ares. The
infividual elewert slss wust comprise the followieg mipimum warts of a
dptinsated mrea: crowns of comuercial conlfers--5 percent or more of the
ground spsce; hardwoods and winor conifers--each at least 5 peresnt, or
20 percent when in combinetlon with 20 percent or more of commersisl coni-
fers ; shribs—-at least 5 percent, or 20 percent vhen in combination with
20 percent or more »f & tree elementy and all other elementis——at least

20 percent if they appear on the mep.

-5 -



In some arees, icgginzg, burning, cr clearing may have elimirated
one or more (or all) species of coumerciel conifer trees. In such areas,
symbols of corifers eliminated or reduced %c less than © percent cover are
shown in parentheses. The Tirber Harvest Mep should be checked tc see if
an area hes been logged since the area was mapped,

The aprproximate persert of the ground covered by woody vezetation
(i.e., cannpy of all trees ard shrubs combined; is shewn as = cover olass
syrbol which appears as a2 number above or to the left of the vegetitation
species symbols and separated from them by a line, e.g., 2/YDIBWCpoliEe,

The cover class symbols and explanation are:

Cover Ground Dover
Symbel Cover (lass (Percent)

1 Dense > 8z

2 Cerd dense 50 - 80

3 Open 20 - 50

L Yery Jpen 5-20

5 Extremely Open < 5

In areas with climate and soil unsuitable fcr growing commercial
conifer craops, the symbcl "E" precedes the cover class syrbol in numerator
periivn of the fraction. "N" is not used in cultivated and urban
industrial areas.

In some areas, distinct vegetation units cannct be shown
separately at the scale of mapping. In such cases, two groups of cover
clags and species symbols are shown with a vertical line separating them,

Bala

Timber Site Symbols

Site quality (cepacity of the lané for growing commercial conifer
tirber) is indicated on thz maps by single-nurber symbols {Arsbic or Roman)
suck as 4 and II. Por each delineated ccommercial timkher cropland area, a

predominant site guality class is Gesignated, based on the age~height

-52-



- R X ey - e el 1T e - 4
2laselfication systen used depsrpds 2n th

greciss type and location ¢of the survey ares.

The pine, fir, pine-Duugles fir, snd pine-Dougias fir-"ir types

- NPT NI YR D i - 2 T, ~ S ralud A e b
are greded using sile class curves besed on the total beight that averase

dorminant treeg reach st 300 yewre of sge, by 25-Tost class inteory

Zite cluse egyubels cre designsted by numbers 1 throusi

a0
i

Heizht it ¥Feet

At 105 Years £t 300 Years
i 52 75
2 &7 100
K3 8o 12
L inz 150
c 1z2 175
& 10 200
7 150 {est) el

Douglus Dlr and redwood tyves ere graded in termz of the totul

ccfoniasnt Douglas fir ftress reach at

helgnt that

ind years of s et classes., BSite clasc gyxmbolz are designated hy

Reman nuxbers I through V.

Height at
Cluss 150 Years

Esvmbal {feat ]
I 200
IT TE
I1T Lo
v 1in

7 20

The site curvesg used have been adjusted Lo the average peight of

deminant Ueogias Tir trezs.

Zoil gnd Vegetstion Esundaries

2211 or vegzeitation toundsries or both ere nornmally shown on the

Vel e

zap by deshsd linez. In some places, however, it 13 necessery to show e

#ol) tounlary distinet from s vegetation boundary. Where thie 1s dore, 2

dotted lims indisptes a scil mowndery. ¥hen neefed, a double-headed grrov

iz used Lo ehow the appropriate sidjecent soil.






TIVBEE HARVEST MAFS

Timber produciion 18 a large pert of the nerth coaztal 2ionomy.
d

paper yroducts ino

Timper iz milled end made intc lumbsr, plywood sk
Fureks, Crescent Clty, and many smaller sovns. Muoch timher is sbipped to
Poredlen countries.

Tre wyner watersbeds of Tarwar and blue Cregks, predsninsn

USES lend, were virgin until recently. The Llower part of the fwe wg
are privete, znd most of +his baz been logged. Fublie lend in the upper

moeenr basip was recently treded to Simpeson Tigher UoApany ©O Q0LLSNSRLE

Tedwoond Uetionsl PFs

for

LI

now heings harvasted. Outiing in the Flue freek Planning Unis (USFS) is

4180 In progress.

about 45 perceat (5 percent eleareut of the Grouse Tresk basl
nad eap barvested by 1577. Move than trrea-Ffourths of thie was out zfter

P

196%, A substantisl amouxt of virgin forest rewains in the negdweters of
g o ~"
Drouse Tresk,

Tixrer harvesting is p"»tzed

rangliec, OSources of data includie USFS

and 1G75-77 srikopnots quadrangies.

The timber narvest meps show slearcut ani zelective cut ares

2

‘g"

(Photogrerhs 11 acd 12). They differentizie between trantor and csbie

] - | T
{highleed-skyliinej yerd

(AR,

> methods. The naps zre surrent Lo about June LS50

(o
gc
a

in 51l thres wotersheds. In multiple—entry areae, generslly only the last

i paesrded; in scme places two dates ere showti, L.e. 19%5-65. Thiz

means it wes first oot in 1855, and then reacut in 1345.
Timper harvest deta in Crouse Creek were complied in seversl

UHFS harvests were compiled from individusl tizber mgle Teps, &ave

sble in district cffices. DIate on loggling for private land were obtained

o

Peom tne sonnty bHaxY ansesSsor. T 70 percent of the tirper 16" b or

Gl

iarger was remcvad the timber walue wae removed from aszsessment for L0 yeers

oy more. Land with less than 70 percent of the timcer removed pfiar'tc 1975

- i:ﬂ

o tnersfore not reccorded as having been harvested Most of the laend

[

Grouse Cresk was havvested by the seed-tree method., HJervesting reccris

sfter 1975 wers chiained from ChF.
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INSTARILITY AXD ERCTIGH HAZARD MAPT

in Ipetebility and Erosion Hazard Map (in back pocl

erosien ani landslide susceptibility, The map onbliipes srezs of rziative
wotential seaiment yleld end sepsitivity to iland use en? road construction.
The map iz intérpretive in thst it iz developsd by subiective, wmplirical

+n familiar with ap area. A1l bLoundaries chonld be eomsiidsred

and predaticpal.
The maps showld be used as a planning tool ia the tigber harvest

review process. The meps aid ip idsntifying areszs reguiring & more conm-

review. They uay zlsc be used to

Grouse Oreek Watershed

Gpouece {reek was sslectad foxr +the pilot hazard mepiing study avrea

tamilier with the physiocal cheracteristics of the

»  extensive ground reconnaissance has been ccnducted

7

gectechnioal Iinvestigations on fouth Fork Mountain by the U. . Torest

]

Service provide insight intc the causative mechanisms.

In acdition, ground sctees to both Blue snd Turwar Crecks wa3

denied Ty ticber companies owning the land; and no maps could te prepared

-

The Instability and Ercsion Hasard Maps sre mede using ell

svailabie fatz, including:

ol
fs
o

n Tield observabions of virgin bterrain, rosds, timzer harvesta,

stremws ahannels;:

sevriail photo interpretation of ercsion and lavdsiiding;

o rainfsll, topograrhy apd proximity to streams;



TABLE 1

INSTABILITY AKD FROSION KAZAED CLASSIFICATION
GROUSE CREEK WATERSHED

Zone 1 - Extremely unstable and/er ercditle areas. Humercus active
lardslides and/or gullies present. This catepory generally
mapped vhere a combination of steep, mstable slopes, hisgh
rainfsll, ercdibile soils, unfaversbtle geologic econditicns,
snd proximity to streams combine to create a conditicon where
additicnal Gestabilizicg fereces practically guaranites further
faiiures.

Zone 2 - Very high instetility snd ercsion hazard. Tumercus landsiides,
some active or probably active. Scils are highly ercdible,
but slopes are generslly mcre subdued, further from streams o
in a lese unstatle reologic unit than Zone 1., Probability of
reactivating landsiides with poorly conceived timber harvestingz
or improperly constructed rcads is very high.

Hizh instebility ané erosion rpazard, Landsliding ls a major
geonsrphic process but few slides are considered active. Zeils
are erodibie and slopes mgy be steep. Probavility of reactivat-
ing landslides with timber harvesting and improperliy constructed
and engineered roads is moderate to high.

i
L
]

Zoane 4 - Moderate instability and erosion hiazard., Few landslides are
present, and ercvsion is the major geomorphic process. Includes
steep slopes in steble terruin and gentler slopes and ridgetons
in unstable areas. BSoil slips and zullying in harvested areas
and below roads are expected if proper erosior control measures
are not folliowed.

Zone § - Low instability &nd erosion hazard. &lcpes are gentle. o land-
slidee Ttut minor erosiun problems are o be expected after road
construction and timber harvesting. Areas in this categery in
the Grouse Creek watershed are toc small to mep and are incorporated
into Zene L,

—60-



o ralstive gepsitivity of geologic units, &nd

gtructures such ag faults and &ip slopes thewn gdversely = ot ercaicrn

aed isndslidirg.

ach hazard zone is determined by a coxtination of
dn not necssearily follow geolcgic contscis or geomsrphle Tanlures cuch &8
inner gorges and rock unite. 4 five-part hazard ajassificaticy {Table 2.
waz adaphed. e 1 is tke mest, snd Zone 5 is vhe least sensitive.

mone § only ccourg in places too small to mup ir the Grouse CUreek basin

ané iz incorpoersted into Zone =,

The cousept of hezard zonation in Crouse Creek hes teen alded by
stndies done Ty Kcian [1276) and CDWR (1979; 1982} and Hasckins. et sl
{1990}, Kojan conducted a study on "Mass Ercelon Jemsiiivity Azalysis,

ank Creex Zone, Scuth Fork Mountain, Zhasta-Trinivy Nationsl Forest"

Tadn Wl

iy ap srea similer to the southern balf of Srouse Creek. IHe divided the
terrsin irto three gecwcrphic zones. These ere: (1) the inner gorgee.

7

{2} seccndery peripheral scones of ipstapility, ead {2} inte

interilvide zome. the swale zone, mud the bog zone. CDWR (19795 1982}
sopiusted lapdslide investigatliorne znd gzemerslized sensitivity enalyses,
.i

nger gorge

Tn highly unstable terrsin, a cowmbination of the
eoi the periphersl zone is included in Hazard Zone 1 (extreme anerd).
The interiurial gone is ineluded in Hezard Zore 2. Ia wore stakle zgeclogic
» the ipner gorge and perirheral zore sre included in Hazard

i
vops D and Lthe interfluvial area in Zone 3.
z i MNaps

Hecause of the interpretive and empirical nature oI nazard meps,
+hey sre not to repiace silte-specific geotechnical investigations. They
are sextremely uzeful for iand-use pileuning ip that they indicate vhat
aress within s watershed sre sensitive, where cumulative effects may te
expected, and where lendislide and ercsion problems cecur. The maus chow
eress where Setziled pre-harvest inspections and geclogie investigetionz
are mecessary to prevent accelerated srosion end damage to streame.

The mara shouid be consulted eerly on in the planning process

ty the landowners snd the THP review cormittee,

oy P



Cumulative Effects

Cumulative effects are on- or off-site changes in the fores:t and
hydrclogic ecosystems, which tend tc accumulate over time and space and
affect the productivity cof tihe natural ervironment (Teegusrden, 1971).
Waterehed Asmages from cumulstive effects include: (1) destruction of fizh
habitat, (2} deterioraticn of water quality, (3) loss of forest products,
(L) incressed bank ercsicn and landeliding, {3) less of productive soil,
{5} mltered stream channelc, end (7) destruction of ruads, bridges, and
other structures. The amourt and severity of cumulative effects damage
depends on slope, zgpect, geclogy, soil, climste, the quality of the humay
ectivity, th2 rate of regrowkh for wvegetatiocn, the size ¢f area disturbed
within the basin, and the awmount of soil compacticn.

Changes in the land surface affect hydrclogy and seaiment yields
and landsiiding rates. Human alteraticn of the amoun* and type of vegetation,
rcad congtruction, &nd soil disturbance changes the infilirsticn rate of
presipitaticn “nto the soil and the lag time of runoff (Lecpold, 19581).
Yhen hare soils are exposed, raindrop impact detaches sedimen®, end cver-
land ¥iow, which seccumulates gquiekly, carries the detached sediment to
abtrezams. Sedimernt increaszes the volume of fiow in streams and adds to
the abrasive power of weater.

The amcunt of additional sediment and runoff that a strear channel
can carry beforz damages begin to occur varies for each site, At esch,
twhere ig a4 threshold of stability. Vhen the lozd exceeds the threshold,
lendeiides, chaunel aggradaticn or degradation, and bank erssion cecur.

Cne of the most important principles of cumuletive eifects is
that the effects of land use gather end reiniorce each cvther exponentislly
in a downstream direction. For example, natural sediments apnd runcs?
rates can increase exponentiglly in areas disturbed by land-use setivity.
That is, any increase in streamflcw mey be accompanied by a massive
inorease in sediment load, vhere sediment is evallable {Lecpold, 1981}.

This sediment then deposits in channel and causes widening.

This results in tank undercutting with subsequent hark or landslide failure
[Fredriksen, 1970). These siides further increase the amount of sedimert
in the channel and impeses mere hazard to the statility cf channels ard slopes

downstreanu [Dodge, 1376).
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The percent of scil compected by land use apiesar: to ccrrelate

+n the increased size of pesk Flowe (Hsrr, Fredrikssa, and Bothucher,

e

19757. In scme watersheds, a peak Tloodflow with & natural return peric:

of 100G vesrs could be expected tc cccur every 25 years gliter
areal surfase compactior ty lozging {Harr et al, 1979).

The non-ligezr aspect is also charzcteristic of lzndelides

resuiting frow timber bervesting on cteep, sensitive nillslopes. Figure 7
iz 2 plot showing the mumber of activs landslides compared to the per-
centagze of a hasin that is ivgged. The data were derived frowm "The Laower

Rivar Basin Investigaticn"” (ESA, 1680) and plotted Yy lecpold

Creeks witkin She Ploe and Turwzr basins sre zhown with thicksr

iines., All shov an ineresse in lendsiide freguensy and all hul twe show Shad

this ingresse 13 non-lipear but zpprosches & gecmetric increase. In ih

o

respest the curves are similar in charecter ic thoss r2iating peek Macharge

ineresses with incresses in percentage area affected by surface dizturbance,

snch inorement has g largey effect than the neding cue.

For feternining the magnitude cof pctential dowvmslope damages From
tand uee activities the sensitivity of the terrain is an important consider-
gtisn. Aocording to Farrizgton and Zevipa (1977, ths loesticn of the die-
tyrhance with respect 10 marginally stadvle glopes lz probebly the primsyy
consreiling factor. The Instabllity and Erosicn Hazard Maps sre therefors
pertiowlarly uzeful for determiniag if cumulative effects are likely to

¢y

Stour,



30 b X Upper Pire Cr 23 mi?
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A E. Fk Turver 5
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HUMRBRZR OF A0TIVE

FERCENTAGE OF BASIN LOGGED

Figure 7 . Effect of various percentages cf basin logged for timber harvest
cn numper of landslides per square mile, Lower Jamatnh Basin,
falifornia. Adspted from Lecpcld, 1981.
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