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Figure 29, Sediment routing model for a fourth-order mountainous watershed.

Rectangles represent storage systems. Octagonals represent transfer processes (after
Dietrich and Dunne, 1978)
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deposition of potential debris flows. First, regions of these basins that have
slopes over 30° were located. These areas that have been found to have a
high incidence of landslides in this study (Chapter Six). Then, the runout of
debris flows that could potentially develop in these areas were identified. If
deposition of debris flows could be traced to sites with stream junctions with
angles over 70° (following the debris flow deposition model developed by
Benda and Cundy (1990)), the sites were considered high risk zones for dam-
break flood initiation.

Dam-break flood maps could easily be constructed in watersheds and
would be useful to forest managers interested in forest activities that are a
threat to anadromous fish populations. Preventive measures in potential dam-
break flood areas include the removal of road side-cast material from roads that
have been built without full-bench construction. Severe restrictions in road
building practices and clearcutting could be used in regions where dam-break

floods are predicted.
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. APPENDIX A. SIZE DISTRIBUTION OF SEDIMENT

...........

Date: CAMP | . .
Station:
Al A2 DI 02 E F/ F2
Diameters (mm): 0% 208 144! 213 83 :
50%: 84.0 z4.o 83.2: 1o.o 974 624 22.1
84% 2358 1164 2484; S04 2393 3031 179.8;
Volumatdc Data
Phi size Jameter (nm) _Number: Number| Number: Number: Numberi Number Number.
-20 4.00 3 7 2 10 2 4 9
3.0 8.00 0i s 2 s; 2 4 4
4.0 16.00 3 E s 10: 2; § 10;
$0 32.00 7i 8 4 1" L 3 8
4.0 84.00 12 10 10 7 9 10 :
20 256.00 19§ 1 20 s 2 15 13
2.0 $12.00 6 0 ? 2 [ 10 3:
0.00 0i 0 0 0 o 0 o;
Totals: 50 e 50 80 0 81 s1:
incremental Distribution
Phi size Jiameter (mm) % Coarser % Coarser % Coarser % Coarser % Coarser % Coarser % Coarser
2 NUPRRTUERRRNRNRN FRERRRREDOUCUCEON. NNNNRORREERODOIN ORRPDMUCEUEDORD VOROLLENRODDNNND (CFEFPEECPIODOOOY DENMRRENDOONROREE
20 40 6.00% 1400%  400% 2000% 400% 7.84% 17.68%
3.0 80 000% 1000% 400% 1000% 400% 784% T7.84%
: 40 160  6.00% 18.00% 1000% 20.00% 4.00% 9.80% 1961%
50 320 1400% 16.00%  8.00% 2200% 1200%  S88% 11.76%
£0 640 24.00% 2000% 2000% 1400% 18.00% 1981% 11.78%
4.0 2560 3800% 2200% 40.00% 10.00% 48.00% 2041% 2549%
90 5120 1200% 0.00% 1400%  400% 1200% 1981%  S$88%

Toats: [[[FRLLLRRMALKIISERE 1OOOVDERUOUIIINIY NARRRROKERDVUUER MERRIONRRTURROMID DODOOCREEEROOIER OROOERDMOVVUUERRY TERRNIDDLDLAOARD (OMMAVLANNRRARREY
100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

DRLGRRRNEERRRND KRUDTREEMNREREOOD (FUREEDONRRRRCERE (EEDRRORAUMLENDOD COCORARRVPOOCACRD RROVDODDVODRRNRR. TUERDRRREERSORNN

Cumulaﬂn Distribution
: Phi size dameter (nm) Tomi% Toml% Totml% Tomi% Towml% Towml% Towl%

ARSI OV AOOREOMAED RGO SIEODANAON OCIRSON EAAOESAIO

20 40 6.00% 14.00% 400% 20.00% 4.00% 784% 1785%

30 8.0 6.00% 24.00% 8.00% 30.00% 8.00% 1589% 2549%

40 160 1200% 4200% 18.00% S0.00% 1200% 2549% 45.10%

50 320 2000% 58.00% 2800% T200% 2400% 3137T% 58.88%

i 5.0 640 5000% T78.00% 48.00% 86.00% 4200% 3098% 68.83%
‘ 4.0 2560 68.00% 10000% 86.00% 9600% 88.00% 8039% 94.12%
90 5120 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
" Totmba ILGHELLIALEHE, SMIIRAAY OUAAIDAD ORI OREADAED SOMCRAHR MMM SRR
100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

JFDRALEROFAEECLNY NULRRRACRDDFADCL KALEOEPRACCHIV. RRALRVDANALEER AULLDRRALARNDIAL OCROCHHMILCLNG. Hmantutvimoncht
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mm] : :
-20 4.00 2 0i 1 1 o: ] 3
a0 .00 1 0 o L 1 10: 3 3 1
40 10.00 4 & 3 2 2l 101 3 3 s
£0 3200 3 2 8 4 2! 12 6 12 4
40 400 12 si al 8 8 ! s 10 7
290 288.00 o 13 18 2 > 1! z! 17 s
%0 $1200 T 2! 13 12 o} si 0 5.
0.80 oi 0 o 0| 0. 0] ; 0 [
— T bk 0 ) 0 0 109: % 0 %
Trm
2 " NI BB RND 0NARCHBEIRO MR UMIOTEIEOY BTN O T
20 40 AD0%  0.00%  200% 200% 000% 2477%  600% 10.00%; 6.00%
a0 80 200% 000% 000% O00%  200% 9.17%  600%  €00% 200%
40 10 800% 8.00%  800%  400%  400% 0IT%,  600%  6.00%! 10.00%
50 320  600%  400% 1200%  000%  400% 11.01% 1200% 24.00%; 8.00%
50 640  2400% 1000%  600% 1800% 1600% 2477%: 16.00% 2000%; 14.00%
40 2500  4200% 2000% 3000% 4400% SDO0% 16.00%; 44.00% 3A00%| 50.00%
20 5120 1400% 5200% 4400% 26.00% 2400%  S80% 10.00%  0.00%; 10.00%
i

" Totate:IFILADHLABUL 00NY 0IMIATUIR POV SOINEIOS RIS A RO O AT 1
m 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%: 100.00%

ISR RERLARD PSTMSOEOIGRIONND FEORDIURSEORATIOE SOTDLRESGLUSSELND DOCRRSURNESANTRE QUDEAVOUISHVOLLD UUGROOGTIOLIGLANY LODCCRMINSIRVSTMAAGINIRAT

Cumuigtive Digtribution

i Prisizedametsr(mm) Tomi% Tomi% Totmi% Towl% Towmli% Toml% Towmi% Toml% Tomi%
WIPDIUREEES FOSTOIISIODIUNS EOVSLORRROTSIOCID CRVCOTSELISERNOD DSOVUSUORTUSRNESS GhOVOIVGOVRDISCRE UMBTISUAMISIIRD EOLURERNDEA G0N TS0NRRANIATIORL

40  400% 000% 200% 200% 000% 2477% 600% 1000% 6.00%

-20

30 80 6.00%  0.00% 2.00% 200% 200% 3394% 1200% 1000%: 6.00%
4.0 160 1400%  800%  8.00% 8.00% 6.00% 43.12% 10.00% 2200% 18.00%
S0 320  2000% 1200% 2000% 14.00% 10.00% S54.19% J0.00% 46.00% 20.00%
40 2560 00.00% 48.00% S8.00% 7400% T76.00% S4S0% 90.00% 100.00% 90.00%
40 5120 10000% 100.00% 100.00% 100.80% 100.00% 100.00% 100.00% 100.00% 100.00%

... Tormbe: (IMEGELATAALAE, 00D 0 OTOIEE COLNDIBLOD DTN ORI O SO S AOTELONY MBI
100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%| 100.00%
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0% 329: zu: .'-l.‘l: 13.3 009 133 0.9 0.0 uoz 28 1908 179

3 2. T8 817 1920, 1120 24838 80 2287 AR 1483 1828, 640 0.1
Volumetric Dats A—

L) bar I bor. Number MNumber. Number Number: ounu m Numbet Mumbse

400 13 10! 8 "0 [ [ 2z 8 & s

8.00 & 4 2 L 2 L] 1 3 3_5 4 L4 3

“40 16.00 ": r a“ 10 s: 12 3 L L] L 10 15

$0 3200 14 L] n 4 4 9 10 7 7 s # 17

40 84.00 u: 14 n ] si ] (L] # 1 ] 10 ]

40 158.00 3 8 n & »: 4 1% ” ": " [} 1

49 $1200 2 2 1 z % ] $i 1 o 1 0 0

000 o 0! ol o L] 0 [ o o [ o: 0

B - 141111111117 10 2! 0% s 0 %! = ) 0 ) 2

siza Jameter (mim) % Coarser % % Coarser X Cosrser X, Cosrsar % Coarser % Coaraer % Coarser % Coarser % Coaraer X % Coarser

2 CEEUETORINEER NVPOONERECNOOD OOTNVORRSCEAE EURERCODUONI CORMAMCRCL SCRdntatodtinh MCRLTAROGIANED OODMMDIOONIEE ECOOOOOOOMONEY SO CPUMDANMOMNAEE ORI O

20 40  1300% 2000% 1600% 2000% 1ATHN  18.00%  400% 1200% 1200% 100%  000%  10.00%

Q8 80 600%  800%  400% 1600%  240% 16.00%  200% 1000%  800%  0.00% 18.00%  6.00%

T 160 1800% 1400%  G00% 2000%  B42% 2400% 600  1200% 10.00%  18.00%. 20.00% 20.00%

5.0 320 1400% 1000%  A00%  AO00%  640% 1A00% 2000% 1400% 1400% 10.00%: 1000%  34.00%

0 640 3400% 200N  2200% 1600%  L42%  1800% 2000% 16.00% Z200%  10.00% 2000%  18.00%

49 2880 15.00% 1000% 4200% 16.00% 44BN 5.00% 30.00% JA00% Z000% 2600% 16.00%  200%

20 5120 200%  400%  200%  A00% IATH%  000% 1000%  200% Q00%  200% 000N  0.00%

 Toute: UM I|Illllll|l|lllll AODARDARAD AERRERONDOEY CODADDOOREDD MOVSELCLCLAEDY VODVRLORION DITERREDORIRN llllllMM“II TSATFAINIIRTY RATRRLLDONOON SOGRRRGARERLITY 30T ARORRUSEn
100.00% 100.00% 100.00% 100.00% 100.00% t00.00% 100.00% 100.00% 100.00% 100.00%
lllilllllllllllll TCISTHARED COPRMRREEAMNRE ANERCANDOOCIOR AANCOMACERY ARRALMARRONL OOAMBEEA AR I[IIIIIIIIIIIIIII TUAREEIELANY TRREECLOTTOLITO (HTRCRORSEMRE HMACSOLO IO

m) Tomi% Towi% Towi% Tolmi% Toli% Tomi% Towi% Tomi% Tomi% Tomi% Toml% Tomi%
" (T DO ﬂﬂmﬂllllllll I.llllllllllll.llll llllllllllllllibt mlumw ummau TERUOOOORTONDNY CHVPIIVILLLEDNN ECTRRARMITHIN mmnm!m LTI
12.00%

40 20.00% 1200% 1200% 10.00% 10.00%
80 1M00% 20.00% m m ﬂM m m 200% 18.00%  2000% u.m 16.00%
160 3500% 4200% 2000% S000% 2000% S800% 1200% J400% JMO0%  4400% SA00%  40.00%
320 4000% SA00% 3A00% M400% J2TE% TAO0W  3200% 4000%  S000% S400% 64.00%  90.00%
840 BI00% 00.00% S4.00% 000% 4130%  9200% S200% GA00% T200% T2O00% BA00% - DA.00%
2040 90.00% O600% S0.00% S00%  BO21% 100.00% S000% MO0% 100.00% 90.00% 100.00% 100.00%
81 10000% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

120
i ~Toumbs: UULUICIEH SNV DO MO OO LSEANAIORD O MPONY ST PORHEIAA HONAOA 10RO AL DIt
10000% 10000% 100.00% 100.00% 100.00% 10000% 10000% 100.00% 100.00% 100.00% 100.00% 100.00%
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PISTOL:
Station:
A -02 Cl D/ 02
Diameters (mm): 10% 58 105 120
0% 427 49..-.: 364 29.0 u.o
4% 1874 2208 993 61.9 204 8/
Volumetric Data
Phi size Hameter (mm) Number: Number: Number: Number; Number
20 4.00 8 7 3 2 .3
3.0 8.00 5 2 3 2 0
40 16.00 2 3 7 ] 3
50 32,00 8 . T: 10 18 7
40 84.00 12 "n; 18 15 7
4.0 256.00 14 14 10 7 &
L0 512.00 3 & (i 0; ()
0.00 0 0 0 0! of
Totals: _ s0! sp: 81 50} 50|
i iIncremental Distribution
" Phi size Jameter (mm) % Coarser % Coarser % Coarser % Coarser % Coarser
2 SORVEEFREELEOD DOVORCRRRNNELOONY EOORENDOCRORCNRRS FAREVEODDEREDDENY EOODOOCARNOONORS
2.0 40 1200% 1400%  S80%  4.00%  6.00%
3.0 80 1000% 400%  S588%  4.00%  0.00%
40 160 400% 600% 1373% 1800%  6.00%
S0 320 1600% 14.00% 19.61% 3200% 14.00%
: 4.0 $40 2400% 2200% 3529% 30.00%  14.00%
2.0 2080 2800% 28.00% 19.61% 14.00%  60.00%
: 4.0 $1206 600% 1200% 000% 000%  0.00%

100.00% 100.00% 100.00% 100.00%
: - IIIIIllIIIIIIIIIl LT TR TR TR
Cumuilative Distribution
Phisize Jsmeter (mm) Toli% Towal% Totl% Totml% Total%

: NTROEETEEERONOE TOEROOOOOZEOON0ED DOERORO 0RO OO0 TR
-20 40 1200%  14.00% 5.88% 4.00% 6.00%

c 3.0 80 2200% 18.00% 11.76% 8.00% 6.00%
4.0 160 2000% 2400% 2549% 24.00% 1200%
5.0 320 4200% 38.00% 45.10% 56.00% 20.00%
4.0 640 0800% 60.00% 6039% 80.00% 40.00%
8.0 256.0 00%  88.00% 100.00% 100.00% 100.00%
2.0 5120 10000% 100.00% 100.00% 100.00% 100.00%
................... Totate M. WA M O O O

100.00% 100.00% 100.00% 100.00%
ﬂllll!llllllllll ARRLLORRPADREL. KALNEIIALLC RN GRRLCEDIARLAL COOMMRAARI 1AL
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