RI-NW _
WATERSHED MANAGEMENT
Water Yield

Small Watersheds

Measurgment of Sediment Acoumulation in Catchment:
Basins at Stream Gage Sites 1, 2 and 3
H. J. Andrews Experimental Porest
by
Raymond Graber
The purpose of this report is to present the data and the proocedure
used to measure the basins and in such a way that it will be possible to

duplicate the method in successive years. The following is an outlins of

this proecedure.

Survsey of latchment Basins
I. Requirements
Basin to be cross-segotionad at three-foot intervals and depth measurements
ara to ba made. Thase measuremonts are to be compargd with future
maasurements to discover the annual sediment aceumulsation.
II. Mathod
A, Instruments
1. Level and rod--rod equipped with light’gage matal bass
2. Companss {Silva)
B, Control for lavel transects of basin
1, A primary control line was laid out on the dam (Pigure 1).
8. The primary line is marked at each ond by a L" x L" x30" cedar

stake. The stakes ars marked with aluminum foil and numbered.
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FPigure 1.--Typioal control system for cross~sectioning debris basin.



2.

3.

5.

6.

A lecond@ry line was laid out on the opposite (upstream) side of the

basin parallel to the primary lins.

Starting on the right side (facing up stream) three-foot'intorvalc

were set off on the primary lins and numbered.

Exampla: Line one would be located three feet from primary control
steke No. 1, at six feet would be line tw>, ato.

Level readings were taken at three-foot intervals on the lines

running perpendicular to and betwsen the primary and secondary

control linaes.

Level readings were taken on the outlal to determine the elevation

of ths watar surfacs.

All elsvations are relative and in refarance to a r;ilroud spike

driven into a hemlock. The assumed elavation of the spiks is 100.00

faat in all three ocases.

C. Plold Tachnique

1.

2.

3.

S8takes were driven at gach end of an arbitrary primary oontrol line
whioh was laid out on and parallel to the axis of the dam. A
string was strung between the stakes to mark tho center of the
primary oontrol line. (Figure 1).

A small log was placed on lina between the stakes and thrae-foot
intervals were marked with nails driven into the log.

Using the hand.compaas (S1lva), a secondary contrcl line was es-
tablished at the opposite end of the basin parallel to the primary
control line. Using the sams procedure ae desoribed above, a log

wag placed on line and three-foot intervals were marked off.



L, A string was then strumg betwsen the primary and secondary line
logs. The string was fastened to the nails inm the logs. This
string acted as a gulde for the lavel transects between the pri-
mary and secondary lines.

5. The rod man carried a seventy-five foot metal tape. One end was
hooked over the nail on the primary control line. The rod man was
then able to let out tape and acocurately places the rod at three-
foot inf.rvnll. The rod man stopped every three feet and a reading
was taken by the instrument man.

6. Readings other than those taken at the three-foot interval:

At the atart and finish of each line a reading should be made at
water level. The distance of thaese two readings from the primary
control line should be recorded in the field notes. This infor-
mation will be very helpful when a map of the basins is made. This
was not done in the original survey, the water edge being determined
by interpolation between the last reading inside the basin and the
first reading outside.

D. Additional Information

Bench marks ~- A railroad spike was driven into a suitable Tsuga at

each basin site. The assumed elevation of the bench mark in all ocases

was 100,00 feet. The asimuth to the Tsuga in each case is given on
the map of that area inoluded in the survey notes. The trees are

marked with an aluminum foil oross.



Level Rod Base ~- A 7" x 10™ sheet metal forest boundary sign was used
a8 2 basa. Two slots were out in the center of the sign. The brass
base was removed from the rod. The projecting legs of the brass base
were pushed through special slotg in the sheet metal. The bass was then

reattachad to the rod.
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Tha sheet metal base was floxible resulting in an aceurate reading
on ungven rooky ground as well as on the unstable silt soils in the

bagin.




By placing the lsvel to the eide, unnecessary focusing is avoided.
The level must be at least nine fest from the nearest desired reading
as it will focus at no distance less than nins feet.

E. Caloulations
The purpose of this calculation is to show the annual sediment acoumu~-
lation in tka catchment basin.

Method -~ The sum of all rod readings greater than the reading
taken at the water surface is divided by the total number of readings
to give the average reading. The average reading minus the reading
taken at the water surface equals the avarage depth of tha basini

( € of all readings greater than reading at water surface)-(reading J2 av. depth

4 nunber of readings ) (at wate of bgsin.
(surface )

The surface in square feet is taken from the scale drawing of the basin.

In the future the difference betwaeen the present average depth and the
average depth of a later year multiplagd by the surface area will equal
the sediment acoumulation in cubiec feet. The same surface elevation
nust be used:

(area of watar surface in sq. ft.) x (195 av. depth - 1957 av. depth)=

the volume sediment accumuletion in cublic feat for the water year.

Original maps and field sheets are enclosed in the Andrews copy of
this report. In case of loss, duplicates are being made for the

Willemette Research Center ocopy.
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RI - NW ELEVATIONS OF SEDIMENT ACCUMULATED FORM RI-2

SOIL STABILIZATION IN CATCHMENT BASINS -
Watersheds Date:
Benchmark: 300,00 Party: Level
H. T, L.60 Experimental Area: R, J. Andrews B. P. Rod
Elev, 107.80 Bagin Location: Stream 1 Notes QGpraber
Transects (Designated in ft, starting at crest of dam)
Stations _ B _
H.1.| Elev.| H.l.|Elev.| H.l.|Elev.] Hol.|FElev,| H.l.[Elev,{ H.I.]Elev,H.I.|Elev,
1124

: 5Bl 0412

5.07 0218
a8 018
021 L WA O]
ool l6.07] |0,
o7 L 5.2 0427
0230 | 0+30
N1 - ae

: (44
) s \

Total
Average E
*Numbered to right starting with O at borderline which extends upstream from lefi end of dam.



RI - NW

SOIL STABILIZATION

ELEVATIONS OF SEDIMENT ACCUMULATED

IN CATCHMENT BASING h

FORM RI-2

Watersheds Date: §
Benchmark: 100.,00? Party: Level @pa
H,I. L.60 Experimental Area: §, J. Andrews B, 7. Rod
Elev, 107.80 Basin Location: Stream 1 Notes Gpaber
Transects (Designated in ft, starting at crest of dam)
Stations - _ _ —
H.I.| Elev.| H.l.|Elev.| H.l.|Elev,] H.l.|Elev,]| H.l.|Elev,{ HoI.|Elev,iH.I. |Elev.
Y 1 . L -
el 006
L -
7. ' 'R
T
10.3 10.71
.
? h
?A
7.0
6.7
6‘
387 3]
.28 1 3,86
141, T
i TSR LS5
Ao "
Total
Average

#Numbered to right starting with O at borderli

ine which extends upstream from left end of dam.



ELEVATIONS OF SEDIMENT ACCUMULATED FORM RI-2

RI - NW
SOIL STABILIZATION IN CATCHMENT BASINS B
Watersheds Dates
Benchmark: 100.00! Party: SapRd 9, 1990
HoTe L.60 Experimental Area: §, J, Andraws B. P. Rod (raber
Elev. 107.80 Basin Location: Stream I Not'-"g_g:g
raber
Transects (Designated in fi, starting at crest of dam)
Stations

H.I.| Elev,

H.1.|Elev.| H.l.|Elev.] H.l.|Eleve| H.1l.|Elev,| H.l. BElev, H.l.|Elev.

: = 107.680 » .33
set.

- 103,67 ¢

. ln‘? A-
A.Q :

8.

9.8

0

Vilg b,

Total

Average

#Numbered to right starting with O at borderline which ext.erids upstream from lefi end of dam.



RI - NW ELEVATIONS OF SEDIMENT ACCUMULATED FORM RI-2

SOIL STABILIZATION IN CATCHMENT BASING -
Watersheds , Date: Sept. 6, 1956
Benchmark: 100,00 Party: Level Gra.blr
HoT. L61 Experimental Area:H. J. Andrews E. F. Rod
Elev. 107.80 Basin Location: Stresw I Notes gotas
Transects (Designated in fi, starting at crest of dam)
Stations _ _ —
HoIo meVQ HcIc E].eVo HoIa EleV. Han mGVQ HoIo EleV() Han EleVo HoIo Elevc
-;%1
L] L] AL
L 2.17
[
;/.,
L7
Lo}
L3
il
3.94 -
3.0@
1.
oL
- =»
Sum 228 dai th i =1
Aver drdin{_‘ruﬂpr t 13 = 6.947 or 6.95
Averdge depth of Hasin + 6.95 - 4,13 = 2,
- - tt
Total
Average
#Numbered to right starting with O at borderline which extends upstream from left end of dam.
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Watershed No. Two

Catchment Basin Map

Y2
Orid
148
Cra2
Otz
8130

Oteé4

\“-wm«.. 2

418

Otz

/\__N 0106
B Mﬂ

6/5"14(3!2//!0?876§4§2j 0+00
0159  4F ML 0136 0430 0+3d O#E  Dua el G0

Scale §= 2
Se Pf‘ 27/."’-5-6
RE, Graber



Mag:
- aﬁ
Stream Il //M/Q r ,

ANFAN\N L UL L ER LR \g

577

N\

take

P 54"

Tsuga heferophyila (dbh 17%)



RI - NW ELEVATIONS OF SEDIMENT ACCUMULATED FORM RI-2

SOIL STABILIZATION IN CATCHMENT BASINS
Watersheds Date: Sapt. 6, 19%
Benchmark: 8,10 Party: Level gpabar
Ho I, L.66 Experimental Area:g. 3. Andrews Rod
Elev. 103.4l, Basin Location: Strasm 1I Not2s graber
Transects (Designated in fi. starting at crest of dam)
Stationst _
H.I.| Elev.| H.l.|Elev.| H.l.|Elev.] H.l.|Elev,| H.1l.|Elev.i H.I, Elev,iH.I.|Elev,
Ml e e e %Yol
_h‘ 1. =
L ’
LINRBIl 00, LI xgle 3:1. _LIngi 3 b ME L9 2%,
Btation Btakich Btation
000 3.7 3.4) A4
0203 3.7 L
_Q.!M._._;_Lpﬂﬂ 7.
_n:ng.___n.ﬁ 6.7 7.1
0412 L 7147
0418 7
LT - 7.1 R —
.m—— ?‘ v
e, Lialy3 1.7 ¥
vy b DN S
0%0 ?A?l $.
*3% R.39 ’ 7.8 7@
0+36 1.20 5.0 7.7
0% b7 7 T8l
042 3 7 7.2
08 ?A:I'ﬂ 7
08 5.7 7.17
ﬁ
0'2 5.
0+*57 3
13,68 1
Total
Average
#Numbered to right starting with O at borderline which extends upstiream from left end of dam.




RI - NW ELEVATIONS OF SEDIMENT ACCUMULATED FORM RI-2

SOIL STABILIZATION IN CATCHMENT BASINS
Watersheds Date: Sept. 6, 19%6
Benchmarks Party: Level gpahar
H.T. L.66 Experimental Areat g, 3. Andrews K. F. Rod
Elev.  103.l4 Basin Location: _ gepeam IIX NoteS geaher

Transects (Designated in ft, starting at crest of dam)

Stationit

H.I.] Elev.| H.l.|Elev.| Ho.l.|Elev.] Hol.|Elev.] H.l.|Elev,| H.I. Elev,|H.I.|Elev,

LIugl & L. 7 Lrmg |8
Btation -
~3.91 3.
4
7.
v
7
7.6
7
i 4
1

-0

Total
Average
¥Numbered to right starting with O at borderline which extends upstream from left end of dam.




RI - NW

- SOIL STABILIZATION

ELEVATIONS OF SEDIMENT ACCUMULATED FORM RI-2

IN CATCHMENT BASING -

Watersheds Date: 8ept. 6, 1956
Benchmark: ‘ Party: Level Graber
H.Te L.66 Experimental Area: K, J. Andrews E. F. Rod _Allison
Elev, 103.4L Basin Location: S¢ream Il ' Notes Graber
Transects (Designated in ft, starting at crest of dam)
Stationst . _ ) _
H.I.| Elev.] H.I.|Elev.| H.I.|Flev.] H.I.|Elev,] H.I.|Elev.} H.I. Elev,iH.I.|Elev,
U L 8 - = 10 et Ll B o))
0800 1.0
m n' I8 45
) 7s 7.18 b
9_‘_’;_8 79 : 7 7
0*18 y ) Za T
0+18 7 7.61 11%
0*f1 7e 7.6% 7
o*Rl, | 1 7.
m 7. 7. 7.?
0*30 7 7 b
g’ 5 ;J 7.7 i
[ 4 8. 11
0 7.68 7 7.
0 .10 6.9 6.6
o 6023__ 60 6.0
0+81 5, 5.8 S.
Wil Se Ge Lia
0*3? _ 5.1 b_!é
111, O,
— 13
on
¥ 3 [}
3. :
5‘ 1] 90 s
6.3 'R
6,9, &,
2e 6,99 5.9
7' 2. 6' 5‘
T 7. . 6,’
® * 6. [
1 7. 0.7%
7» . [-K:
"l y 01 E‘ "
[ J SN Z.
+ 0 [ 5.
[N b.
[ 5
» ]I‘
9}4% [ M ] v
Total
Average |
#Numbered to right starting with O at borderline which extends upstream from left end of dam.




RI - NW ELEVATIONS OF SEDIMENT ACCUMULATED FORM RI-2

SOIL STABILIZATION IN CATCHMENT BASINS
Watersheds Date: Bept. 6, 19%
Benchmarks Party: Level Graber
H.T. L.66 Experimental Areaty, §. Andvews Rod _Allison
Elev, 103,04 Basin Location: Strasm 1I Notes Grabeyr
Transects (Designated in ft, starting at crest of dam)
Stations ‘ _
H.I.| Elev,.| H.l.|Elev.| H.l.|Elev.] H.l.|Rklev.]| H.l.|Elev,| H,l. Elev,|H.l.|Elev,
Liwe (17 | LIINEl 18
on Stat ,
0+00 K
0+06 6.3 L7
0309 5.
0*12 S 5.7
015 6,0 S datl
ons 8.0 L
0*21 Be
0%l .
¥his
iine
in
outlet
Lowest point in o - - '
' = 1G8.10 - = 108 26!
iﬁ{t c\{ltlgj % 5.8 =
um off 213 readi r ¢ S84 = 1 1o

l MF"‘ |

Average readings ter than 4.8, | = 7.*@ or [7.15'

v e deptH of in -E.ls' - 5.8l » 1.‘21'
[ )

Lﬁ'r'l‘-. @ aros jof basin ®» xge 8q. ft.

Total
Average
#Numbered to right starting with O at borderline which extends upstream from left end of dam.




Watershed Ne Three

Cotchment Basin Map
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Sheet |

RI - NW ELEVATIONS OF SEDIMENT ACCUMULATED FORM RI=-2
SOIL STABILIZATION IN CATCHMENT BASINS
Watersheds . Dates: . -, (0. 72 &
Benchmarks [ 00,33 Party: Level /=y, .
H.I, 4,26 Experimental Area: ' ) Ay o000 o - T Rod Rao{i= i:
Elev. Q| 3¢ Basin Location: e g Y Notes (wy-; °
Transects (Designated in ft., starting at crest of dam)
- Stationd . . R
f H.1.] Elev.| H.1.|Elev.]| H.I.|Flev.] H.1.|Elev.]| H.l.|Elev,| H.1l. BElev, H.Il.|Elev,
fju\ Cf\‘h rk = ra fﬁagé cpife | hew bech 4 posdprod b [oratid /0400,-‘
— cleratidn aH i3l = [d0.00 ¥ 8,70 = 9. 207
E/ ka_{/?/’ ﬂ“’ [r;‘"? 5 e :';//135;( st ‘EJZA = g 515 -
/ i i I
L TNE T =~ ic] Liiwe | 4 |
taills KA . + L%
Sronnldie SIS 4.9% R .
S0 1495 IR G sl
R A ! oy 2. 72 .
O e £ G i L = 3 <
[ T ™ :‘ o E < N f « [ =
O+~ | 530 4. "
)+ o Y
OIS Sl I o : - i
Q471359 z 2 23 »
G+ 301316 : N
Q+2-1 534 ; JE o4
LEENERY - i - <] "
O+ 14,72 s ez R Z B
2 4 = el e R - L 4
O+ 1237 to Y o .
O+ 43t e - -~ ) -
SRR R . T T2 .
£12099 | 7 £184.83] /5 ' 192.39] / = 3R /5
},
Total
Average

#Numbered to right starting with O at borderline which extends upstiream from left end of dam. |

J



RI - NW ELEVATIONS OF SEDIMENT ACCUMULATED FORM RI=-2
SOIL STABILIZATION IN CATCHMENT BASINS
. Watersheds Date:
Benchmark: 100,00 Partys Ee‘vel Gcll hn:i :
Ho Lo L.26 Experimental Areat y g jandrous Rod _Refearty
Elev, 91.30 Basin Location: Stream 11 NoteS gpahge
Transects (Designated in ft., starting at crest of dam)

Station L _ _

H.I.| Elev.| H.l.|Elev,| H.l.|Elev.] H:l.|Elev,]| H.1,|Elev,| H.l. Elev, H.I.|Elev.
—el BB 5 LINEL 6 LINE 7 l .LLL.LT
Atation
o3 7.73 6.13 [

Qs06 | WA 830 8.33
Q09 8,13 8,18 a.n}
an1p | A1y p.30 B.18 8.7
ong | A8 7.98 8.10 8-§
a8 | 8,36 8.18 8,
m___M BIM ! 8.
a*Rl, 823 8.33 8,
e e 2 Xt
Qeso | B.0l 7 1 72 1.2
Q+33 7.10 6,5 6.9
e*%8 [ 6,%0! 8.7 & . -
Q39 5.8 L.18 ]
o+L2 L.87 3. 79 3 ozl
Q4s | 3,68
o+l8 | 2.07

9%.80 95,80

Total

Average

#Numbered to right starting with O at borderline which extends upstream from left end of dam.



RI - NW ! ELEVATIONS OF SEDIMENT ACCUMULATED FORM RI=-2

SOIL STABILIZATION IN CATCHMENT BASING h
Watersheds Date:
Benchmark: 100.00* Party: Level Qpaber
HoTe K.26 Experimental Area: J, 3. Andreaws B. F. Rod
Elev. 91.30 Basin Location: Stream 1II Notes Qpaber
Transects (Designated in ft, starting at crest of dam)
Stations B _ 1
H.I.| Elev.| H.l.|Elev.| H.l.|Elev.| H.l.|Rlev,| H.1l. |Elev,| HoI, Elev. H.I.|Elev,
PN WL & B S H———— N A0 e
fiation L .
ar0% 5.80 1 610
Qs0b Blg
Qg 8.5
12 | 9.13 9.19
o#1s | A.A5L B.79.
QeI8 | A.52 812
e | 8.0L
ol 8.07 1
Q7 | b,
3T b
o33 | 5.6 '
0x36
QL
asLs
- Qela — : L..20
Q¢85 348
b3 02%.17
i
Total
Average .
#Numbered to right starting with O at borderline which extends upstream from left end of dam.




RI - NW ELEVATIONS OF SEDIMENT ACCUMULATED FORM RI-2

SOIL STABILIZATION IN CATCHME SIN
Watersheds Date: 56
Benchmark: 100.00¢ Party: iﬁﬂel Gaabo;l—f
H. I, L.26 Experimental Areas g o .. 4 g 7 Rod _paeperty.
Elev. 91.3%0 Basin Location: _ ¢ 111 * NoteS gpater.
Transects (Designated in ft, starting at crest of dam)
Station# - . _ _
HoIo Elevo HoIo EleVQ HoIo EleVg Han Elevo HoIo Elevc) HoIo EleVo HoIa meVO
P o— = Lt 21l LIsE. 15
5P
0%03- L7 EY:
0§06 5.1 3.3
[+1 . s« TN W4 -
orle b d
ol 384 6.8 5.3
Sl
o2l
Ol
27.08

3.f

nl%
3,

— Iwater |level 3.94 «[95.5 [ 91.42 ft.

Sum ofl 177 rﬂg__ggﬂ_‘gggyor tg%g 3. 2% %9.05 '
Average %Mjnq_pu or 4 ’ .9%' 6.717 or 6.72

S8urfade ares jof th% basig * 177 x 9 4 1593 |sq. 4.

Total
Average
*Numbered to right starting with O at borderline which extends upsiream from left end of dam.
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