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Since Movernbel 1974, timber harvests in the 
Coast District of California have been regulated by 
Stale forest practice rules wlrich include an e~osion- 
hazard rating systenl.qThe system attempts to pro- 
duce a scale which nleasures the relative vulnerability 

U$DA Forest Service of forested sites to erosion. Ratings are based upon 
slope, soil series (or geology, soil depth, and soil 

Researgh NO& Psw-323 texture) and a climatic stress factor which is a func- 

1977 tion of mean annual precipitat ion. 
Tlie roles of slope, geolog~c parent material, and 

climatic slress factor in compelling an erosion-hazard 
r,rting wcte derived from analysel by A n t i e r s ~ n . ~  ('01- 
wi4l and zilrke3 deterrilir~ed l ltc elf'ect of diff'ercr~ces 
in soil depth and lextt~re on the relatiorrship between 
t h e  three variables The ero\ion-ilazard systern now 
in use also includes .I table of potential erosion haz- 

Fxp. Stn., Berkeley, C'ali 
Data from two watersheds 

ifornia were used to develop 

was estimated as equivalent to 
yards per acre per year, on undi 
Experience within the District 

estimates based on limited data should be sup- 
plen~ented by additional research to cover wide 
variations in conditions. 

1967 (before disturbance) on the south fork of 
rd index; Casper Caipar c reek4  Suspended sldiment discharge was 

esl imated for a normalized si reamflow expectancy.' 



Tire rneasrirzd rcsei voii. deposition was adjrrsrzd i o a 
loiig-tenn norrnai bavd  upvn the ilzean? ani~ual  clis- 
charge of the nealby Noyo River, The ad jus t z~#e~~t  
fziclors were the ratios of t l ~ a  square of the long-term 
incan arnnuai discharge of the Noyo to the square of 
its mean annual discharge duling the two sarnplitlg 
periods. This mode of adjustment was suggested by 
H. W. Andelson (pers. cornrnurz.) because an earlier 
analysis6 indicated that differences in anaual sus- 
pended sediment loads were proportional to the 
square of the ratio of thhe respective mean annual 
discharges. Suspended sediment was converted to a 
volumetric measure using a volume wei&t of 70 
pounds per cubic foot (1 121 kglm") The sum of the 
adjusted mean reservoir deposition and the mean of 
the normalized suspended sediment load estimates 
was taken as the mean sediment productio~l of each 
of the study watersheds. This gives an annual rate of 
0.693 cubic yards per acre 41.3 1 rn3/ha) for the north 
fork and 0.474 cubic yards per acre (0.896 m3/ha) for 
the south fork. 

The basic data fol colnputalion of the erosion- 
hazard ratings consisted of the U.S. Geological Survey 
Glcn Blair soulhwesl advanccd 7%-rninute yuad- 
ratlgle; California soil-vegetation sirrvey mays 45A-2, 
45A-3, 45B-1, and 45B4; and an isofiyetal map of 
nordzern California.' Each map was cnlaged by a 

Zetss ~ t e r e o ~ l e t i '  to at1 approximate scale of I inch: 
4 100 feet (1 crn: 132m), and plotted on clear mylar 
drafting film. Titis cornposiee map, covering the north 
fork nrld south for?< watersheds, was then broken into 
homogeneous units according to mean annual precigi- 
tation, slope class (as contailled in the Coast District 
rules), and soil series @g. 1). 

Area deterlninations were made by tracing each 
watershed onto a IO-mil plastic sheet; these outlines 
were then cut from the sheet and weighed on an 
analytical balance. Each of the homogeneous units 
within the two watersheds was similarly traced, cut, 
and weidled. Acreage was determined by cutting and 
weigldng a rectangular piece of plastic of known map 
area. This yielded a factor which could be used in 
converting weight of plastic lo map area, 

Only three soils were found on the experimentd 
watersheds: the Caspar (7.61 percent), the Mendo- 
cino (10.98 percent), and the Hugo (81.41 percent). 
Three slope classes were represented: less than 30 
percent, 30 to  50 percent, and 51 to  70 percent. All 
sites had a mean annual precipitation of either 45 or 
50 inctles (1 143 or 1270 mm). In spite of this rather 
narrow range of  fun&menld variables, erosion- 
hazard ratirigs computed ranged from 1.7 to 113.4 
for the N o ~ t h  Fork and 1.7 to 97.2 for the Soullr 
Fork (tabk I). 

Figure 1-Homogeneous &oil and slope classes were mapped as shown here for the north fork of Caspar Creek. 
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ann~r'tl ero .ion In'iznrd erorlon-lt,izdrd ratznp $r;:F(T;r:F- 
- 

a i.08 13 3 itlendocillo <3( 1 45 16 27.2 2.21 
.(I4448 Mendocino <3~1 5 0 16 43.2 1.92 

.02138 Mendocino 30-5 ) 45 24 40.8 .87 

.(I3363 Mendocino 30-511 5 0 24 64.8 2-18 

.01224 Mendocino 5 1-90 50 42 113.4 .79 

50 1 2.7 .88 

. M I 7 4  Ilugo 30-50 5 0 2 5 .4 2.49 

llugo 5 1-70 50 4 10.8 .19 

45 1 1.7 .15 
26442 Ilugo <3O 50 L 2.7 .7 1 

.I2461 Iiugo 30-50 45 2 3.4 .42 
Ilugo 30-50 5 0 2 5.4 1.48 

,05126 Hugo 51-70 45 4 6.8 .35 
.02294 Hugo 5 I - 7 0  5 0 4 10.8 .25 

.0&422 Caspar <31) 45 6 10.2 .8W 

.02544 Caspar <30 5 0 6 16.2 .4 1 

.01756 Caspar 30-50 45 I8  30.4 '54 

.04705 Caspar 51-10 5 0 36 97.2 4.57 

'Mean crosion-ha7ard rating: North fork, 11.53; Soutlj fork, 9.76. 

Table 2 -Estimntes of increased erosion fionz skyline-loxged RESULTS AND CONCLUSIONS 

Tile mean erosion-hazard rating of the north fork 
was 11.53. Calculation (0.693 yd3/ac + 14.53) 
yielded mean annual sedimentation of 0.0601 cubic 
yards per acre per EHR unit (0.1 14 r n 3 / 1 i a / ~ ~ ~  unit), 
The mean erosion-hazard rating for the south fork 

load was 9-76? yielding 0.84868 cubic yards per acre per 
%nfiltrometer 3.8 EHR unit (0.092 m3/ha/EHR unit). They average 

0.0543 cubic yards per acre per EHR unit (0.103 
r n 3 b a p H ~  unit). 

Sources: 
This factor of approimately 1/18 cubic yard of 

' Megaltan, W. 1:. 1972. Lo>g@ng, erosion, sedin2en~asion-are sediment per acre per year per unit ( l / I 0  rn3/ha/yr1 
t l ~ e ~ ~  dirty words? 9. For. 70 (7):403407. EHR unit) is a first approxhation to  the sipiEcance 

1 Fredriksen, R ,  L. 1970. EPosioPI and sedimerzParion fo120w- of erosion-hazard ratings for undisturbed watersheds. 
ing road conshuction orzd timber har,?est on unstable sods in w%at then m@le be the expected erosional cost of 
three srnalf werter~r Oregon watersheds. USEPA Forest Service t h b e r  harvest? Increased sedimentation and erosion 
Res. Paper PNW-104, 15 p. Pacific Northwest Forest and have been in numerous studies of effects 
Range Exp. Sttl., PorfIand, Oreg. of logging (tacPble 2). Undoubtedly, the magnitude of 
3 B e t h l a h m ~ ,  Nedavia. 1967. Effect of exposure and logging (he increase depends on the indfihdual logging o p r a -  
on rutroff and msiort. lJSDA Forest Service Kes. Paper lion as  we^ as %he elements tilat go illto tile 
1NT-61. 7 p. Inter~~lountstn Y'orest and R:tngq I : t l ) .  SIII . ,  
Ogdcn. Utah. computation of the Coast District erosiot-1-hazard rat- 

ing. Tlie tnost importiant considerations probably a le  
I)yrn~-ss, C. T. 1967. Mess movet9zc8rrts i t )  ~lrc .  ]I. J .  Atrdtcwr 

Expen'mental Forest. tlSDA Forest Serv. Res. P;tper P N W 4 2 ,  tlie yarding mctllod msetl, the arnount o f  roads, a ~ l d  
12 p.. Pacific Nort l~we~t  I:orest and Range cxp. stn., liorl- tile maglitude of stornls actually experienced foljow- 
land, Oreg. ing the harvest. The average increase over the un- 



disturbed value in the I I ~ I V C S I  srrrdies silowii ~ r r  table 2 NOTES 
IS , iknsii~r of IIIP(JUI 4-6. The 3aad arc ior skyh-ile ' i7,illliirni,l St it* idn'ird or 1 oreiir). 1974. P*iilriil fcvesl 
yardlilg, Izowevel, whereas tractors are stdl the itorm ,,,, ,,! (,,, lbnsi Distet. 45 
isr tlre Coast District. A preliminary analysis o f  elo- 
sic111 (as distinct f'ron~ soil disginccrn~ci~l by yarilii~g) iii Anderson9 I t .  W. 1972. E ~ J ~ ~ u I  Ping sedimi' l?tf l f '~n arid 

\trcclpn jlow ruriiiJtty iio-ardr in wri Iforld rrre. Repor1 on I l l t ,  tire Coast Distrricr has reveaicd tfian Ilacior opcretiti:is I\,ncific Soiir l iwes~ I trrest ,inti %P;rti~c l up, S(i.i,, I:irhcici. 
rcseilt i t )  abijtli 2.8 til~les nioire ctosion rliart ctble (.,itl.4s rS, 

yarding. Combir-ting these two factors, we corzclucbe Anderson, i f ,  W .  1974. Si*(lc.tlrmrtv& dc~/~osrtir)rr rit t l w  t I o ~ t  \ 

tile lypiGat coast District tlarvesr would result in associated wit11 ri~rcrlrond~, f~rt~~i.j!~<'S, r ~ j t r i  ~ u / ~ ' / I ! I I I  ' I !  iillr~l) 

about 13 tirlles erosion tlIal would "I""'. PPQG. I t ~ f .  Symp. on Man" 1-ffwt c i i l  Iarc*,iot~ ,inti 
Sedimentat~on, UNESCO-IAf41S, Paris, Scpi. 1974 j i .  87-95. ur~disturbed forest. 

If this is true, then the total erosiorial "cost" of Colwell, Wilnler L. (Srate Cooperative Soil-Veget'ttiun Srrr- 

the timber harvest be estimated at 0.7 cubic vey) and Dr. Paul J. Zinke (Dep ~rtmerrt of t70rcstry and 
yards per acre EHR unit m s / h a / ~ ~ ~  Resource Management, University of California. Ilorkeiey) 

supplied inost of the soils expertise used by the group wl~ich 
cable yarding than tractor yardin!: is used, the prepared the first draft of the Coa\t District's erosicjn-ha~ard 
amount would be reduced to about cubic yard rating. N. W. Anderson and R. M. Rice were the oti~er men,- 
per acre per EMR unit (112 m 3 / 1 ~ a / E ~ ~  unit). Be- bers of tilegroup, 

cause the median erosion-hazard in Ihe 
4 Krammes, J. S., and David M, Bums. 1973. Road construc- 

13istrict9 is about 25, these estimates suggest that the tion on  caspar Qeek watersheds- IO-year report oil impact 
average cable yarding area produces 6.3 cubic yards USDA Forest Service Paper PSW-93, 10 p., iI111\. Pacific 

per acre (1  1.3 In3/lla) excess sedimen(aiion and the Southwest Forest and Range EXP. Stn., Berkeley, C.riif. 

average tractor-yarded operation produces 17.5 cubic Anderson, N. W. 1971. Relative contribution oj  seditncnt 
yards per acre (33.1 m3/hab. estimates fro,n source areas and t m s p r r  processes. Proc. Syznp. 
neither the soil displacement resulting froln skid trails Land Use :tnd Strcaln Envlronrni;nt, Corvalli\, Oreg. 
or yarding disturbances, nor the erosion resulting 1970:55-73. 

from the accompanying road network, Wallis, James R., and Henry W. Anderson. 1965,An appli- 
T l ~ e  relationship developed here, tilough useful BS cation o f  multivariate analysis t o  redirrzent networh dcvrgtz. 

a first approximation of quantification of the Coast Inst. Assoc. Sci. Hydrol. pub. 67, p 357-378. 

District erosion-hazard rating, is limited in that it is Rantz, S. , .  1969. annual prec.ipitacltion i,t Gal- 
based on data that represel~t only a tneager portion of ifornia region. U. s. (;eological survey IPubl. 1020-01, ( 2  
the variability fvtzd in t i le District. I t  woiild be maps). 

I~iglzly desirable to have a large number of similar 8 names are tl,cntio,wd sc,lcly t c t r  ,,,,, ,, Nc,  
estinrates, covering the full of the important endorsement by the U.S. Dep.,riment of Agr~ rrlttirc ir, 
variables making up erosion-hazard rating. Ordy after inrplied. 

erosion-hazard ratings been quantified it be 
9 Gagne, Raoul W. 1975. Tfze erosrofl /lazurd ralirlg s y d c ~ n  of 

possible l o  begin1 making realistic economic choices the  COO,^ F O ~ C C ~ P  District M.S. thesis. tIumboidt State Uni- 
concerning the regulation of forest practices. versity, Arcata, Cdif. 59 p. , 
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