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SITES 1, 2 AND 3 IN THE H. J. ANDREWS EXPERIMENTAL FOREST

WATER YEAR 1981

GEORGE W. LIENKAEMPER

SITE HISTORY

Experimental timber harvest on Watersheds 1, 2, and 3 was an early forest
research project in the H. J. Andrews Experimental Forest after its
establishment in 1952. Watershed 2 was designed as the undisturbed
control. Road building was completed in Watershed 3 during 1959 and
after 3 years of monitoring for road building influences on the
watershed, logging took place in 1962 and 1963. Approximately 30% of the
watershed is in clearcut and road. Extensive road repairs were made in
the summer of 1968. Logging in Watershed 1 was accomplished without road
building. Cutting continued from 1962-1966, when the entire watershed
had been clearcut and slash burning had been completed. No other major
management activities have occurred within the watersheds.
Large mass movements have been important in the production of bedload in
the study watersheds. Swanson (unpublished data) has done a field
reconnaissance study of mass movement features and the watershed project
field crew have made observations that have generated a partial history
of recent mass-movement events in the basins. Dyrness (1967 and
unpublished data) and Fredriksen (1963, 1965) have also documented
failures in the study watersheds (see fig. 1).

Roadfill failures have frequently delivered sediment to the stream
channel in Watershed 3. Such a failure in WY 1962 (S29, fig. 1) entered
the channel and eroded 3000 feet of tributary and mainstream. The debris
torrent did not reach the gaging station or settling pond
(Dyrness, 1967).

In December 1964, heavy rain and melting snow triggered three large
(volumes over 500 yd 3 ) road fill failures (D39 A&B, D40) in
Watershed 3. The resulting debris torrents buried the gaging station and
sediment basin under tons of mud and debris. Mass movement resulting
from road failures also occurred in Watershed 3 in WY 1968 and 1972 (S30,
S101)

Storms of WY 1965 also triggered four substantial slides in Watershed 1
(D44, D45, D46, D47). In WY 1968 two large slides (S99, S100) related to
earthflow activity began delivering sediment to the stream in
Watershed 1. This area continues to be active. Heavy rainfall in 1972
triggered two slides (S97, S98) on the south slope, low in the watershed
that continued to be a source of bedload material. Mass movement in
Watershed 2 has been rare during the length of the study.



Dyf
b'17

HJA-1

tt)o

5

SLUMP BENCH WITH HEADWALL SCARP
INDICATED BY CROSS-HATCHING

oo

HJA-3 -

• •	 MASSIVE SLUMP-EARTHFLDW DEPOSIT
.

MAY CONSIST OF ONE OR MORE ROTATIONAL BLOCKS WITH
(F

INTERVENING HEAD SCARPS AND A FLOW ZONE AT THE TOE
.. „r, OLD DEBRIS AVALANCHE SCARP USUALLY OCCURING AT HEAD

OF SHALLOW LINEAR DEPRESSION AND ENDING AT STREAM CHANNEL
RECENT OR CLEARLY IDENTIFIABLE DEBRIS AVALANCHE SCAR,
CROSSED LINES WHERE SURFACE STILL UNVEGETATED ACTIVE

/e).. ROCK SLIDE
DEBRIS FLOW - DEBRIS TORRENT TRACKS

(-) BOUNDARIES OF ACTIVE GROUND ODNSISTING
OF HUMMOCY TERRAIN AND MINOR SLUMP
BENCHES PLUS SCARPS TOO SMALL 10 MAP
DEBRIS FLOW- DEBRIS TORRENT DEPOSIT
DEBRIS JAM IN CHANNEL

C:3 CLOSED DEPRESSION

0 0003 200 300 400
SCALE IN METERS

ACTIVE TENSION CRACK
et:. ROCK OUTCROPS

WATERSHEDS

HJA-2

s / o

D3?, SSA
5 ,0!

3 ,7 590

V45

0

Figure 1 — Mass Movement Reference Map

Figure 1 — Unpublished map of mass movements in HJA 1, 2, and 3 (Fredriksen,
personal communication). Colored areas indicate mass movement
contributing to bedload (Dyrness, 1967; F. J. Swanson, unpublished
data).
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MEASUREMENTS

Basin surveys have been designed to determine a change in average bottom
elevation between annual surveys. Monumented cross sections are spaced
at regular intervals along a primary control line, which runs the length
of the basin dam. Survey points are spaced at intervals along the cross
section lines, three-foot intervals at Watershed 1 and Watershed 2 and
two-foot intervals at Watershed 3.

The survey is conducted using a level or a transit, a tape, and a
leveling rod. The tape is run between cross section end posts and the
rod is placed on the basin bottom at each of the prescribed survey
points. At each point a level reading is made with the surveying
instrument and recorded.

Permanent bench marks have been established near all three gage houses
and in 1977 auxiliary bench marks (1/4" bolts set in concrete ) were
established near each catchment basin. These new bench marks replace
nails or spikes driven into stumps or trees as reference points. Annual
checks, monitoring elevational distance between bench marks and reference
points, showed unexpected changes. The reference point on the
Watershed 3 dam was actually sinking, while at Watershed 1 and
Watershed 2 stumps containing the reference spikes were deteriorating and
reliable measurements became increasingly difficult. The elevational
difference between auxiliary bench marks and permanent bench marks
continues to be monitored.

As part of the sediment basin survey, a check on the auxiliary bench mark
elevation is made at the end of alternate cross-section transects. This
procedure reveals any change in the elevation or level of the surveying
instrument.

When catchment basins near or reach capacity, they are emptied. Local
contractors are employed and usually a front-end loader or clam-shovel is
used to clean the basin. After emptying, the basin is resurveyed--this
survey being used as the baseline for comparison.

Following debris torrents and subsequent burial of the gaging station and
sediment basin at Watershed 3 (see 1965 report), the catchment basin was
remodeled in December of 1965. Details can be found in the 1966 report.
A new survey was made in that month, but further modification was done in
April 1966, followed by a new base survey in August 1966.

In 1976, the channel between the flume and the sediment basin at
Watershed 2 was excavated to reduce the entrainment of bedload material
in this seciton. In order to detect any accumulation or degradation in
the channel several survey lines were extended.



CALCULATIONS

The determination of sediment accumulation is based on the average change
in bottom elevation between two annual surveys. This is accomplished by
comparing the change for the same survey points between any two surveys.
Originally all points between cross section end posts were included in
the calculations, but in years of little or no bedload accumulation small
errors began to compound and led to negative values for bedload
accumulations. Errors in rod placement or instrument readings are
difficult to quantify, however some potential errors can be eliminated.
One such potential error is rod placement on steep slopes at the edges of
the sediment basin. These slopes accumulate virtually no sediment and
may provide some very misleading rod readings. The entire cross section
line is surveyed to monitor bank slumping. However, during years of low
sediment yield, in an attempt to hold errors to a minimum only points on
the bottom are used in calculations--slope points are eliminated. When
slope points have been eliminated, the area they represented is less than
10 percent of the sediment basin area.

The number of points included in any calculation is variable, depending
on the amount of filling. The catchment basins often fill to, and
sometimes beyond, capacity. When a basin is filled near capacity, points
on the bottom may have been on a steep slope in a previous survey and are
included in the calculations. Therefore, all points along the survey
line must be recorded.

Rod measurements for survey points used are totaled and averaged;
yielding an average rod reading. A line of sight is determined by adding
the mean of the bench mark readings to the elevation of the auxiliary
bench mark (designated as 100.000 meters) and adjusting further by any
change in the elevational difference between the permanent bench mark and
the auxiliary bench mark. The average rod reading subtracted from the
line of sight provides an average bottom elevation. By subtracting the
previous bottom elevation from the current value and multiplying by
sediment basin area, the volume of sediment accumulation is determined.
This volume divided by watershed area determines yield of bedload per
unit area of watershed.

Example

rod readings 
# of points = average rod reading

Elevation of auxiliary bench mark + 3( bench mark reading
+correction value = line of sight

Line of sight - average rod reading = average bottom elevation

Current average bottom elevation - previous bottom elevation = change in
bottom elevation

% Bottom elevation x sediment basin area = accumulation

Accumulation - watershed area = accumulation/unit Watershed area



Sediment Basin Summary WY1981

The removal of the WY1981 WS#1 bedload accumulation was completed on July
22, 1980 and surveyed the same day. The full basin survey was done on
August 4, 1981. Neither WS#2 nor WS#3 was emptied in 1980. Resurveying
was completed on August 4 and 6, 1981, respectively.

The excavation (in 1976) of the channel between the WS#2 flume and
sediment had raised questons regarding the reliability of sediment
accumulation measurements. No distinction could be made among sediment
generated in this section, sediment trapped in this section, or material
that moved through it. In August 1980 the Blue River YACC lined the
channel with concrete. We now expect that all sediment accumulated in
the sediment basin will have come from the watershed study area.

Storm season precipitation on the study watersheds was slightly below the
long term average (see Table 1). Three major storms were recorded in
WY1981. All featured intense rainfall, but melting snow was a minor
factor in streamflow peaks. During the largest run-off event over 320
mm. of precipitation was recorded from 12-19-80 to 12-25-80; 205 mm. of
which was recorded in the 48 hours prior to peak flows early on the
morning of 12-25 and again near 1400 hours that same day.

Filling of the sediment basins corresponded to storm events, but did not
correspond to storm intensity. Field notes indicate that on 12-18
approximately 15 m3 of inorganic sediment had accumulated in the WS#1
sediment basin. This material had been generated during the first storm
of the season (12-2 and 12-3-80). At WS#2 only about one cubic meter,
half inorganic and half organic material, was reported. The 1.5 m3
observed at WS#3 was about 80% inorganic.

The most intense storm of the year (12-25-80) produced very little
sediment. An additional 5 m3 was observed at WS#1 during the 1-7-81
check and no change was reported at WS# 2. Some additional material was
noted at WS#3, but there was some question as to whether this was really
new material or reworking of sediment previously in the basin.

Streams were very high during the 2-18-81 watershed check and turbidity
in the sediment basins made observation of the sediment piles quite
difficult. Observations were made during the next check on 3-11-81,
however, and at WS#1 an estimated volume of 70 m 3 of sediment
accumulation was reported. No change was reported for accumulation at
WS#2 and an additional 2 m 3 was noted at WS#3.



DISCUSSION

The liklihood of the storm of 2-16-81 producing 50 m3 of material is
slight since no mass movements in the watershed were reported. A more
plausible explanation relates to the conditions under which estimates of
sediment accumulation are made. If estimates are made when stream flow
is high (as is often the case during the winter months) the water is
often turbid and the full extent of the sediment pile is hard to
determine. In addition viewing the pile under a meter or two of water
does distort the image. Under lower stream flow conditions in the
spring, however, much more of the sediment pile is near or above the
surface, the water is less turbid, and more accurate estimates are
possible. There is little doubt that the WS#1 estimate on 3-11-81 was
close to the actual accumulated total of material in the sediment basin;
but since the reports of earlier accumulations are likely underestimated,
using the spring estimate for comparison should be avoided

The behavior of bedload discharge during WY1981 is probably no different
than other years when no large amount of material was contributed to the
stream system from mass movement events. The first storm of the season
(12-2 and 3) probably carried the greatest amount of material into the
sediment basins. This sediment was derived from summer surface erosion
processes occurring in proximity to the stream channels. Dry ravel and
weathering by heating and cooling are two examples. Organic material
such as leaves, twigs, and branches also entered the channel margins
during the dry period. When the stream system began to expand with the
onset of wetter conditions, this material was washed into the main
channels where it could be transported during the first large storm of
the season. During later storms much less of this material was available
as bedload material. The sources of bedload in these storms were likely
small streamside slumps and mobilized areas of stream bed. My estimate
is that the storms of 12-25-80 and 2-16-81 produced nearly equal amounts
of bedload discharge at WS#1

In an effort to reduce confusion over the timing and volume of material
delivered to the WS#1 sediment basin during individual storm events, a
device for measuring the profile of the sediment pile was installed in
September, 1981. Pulleys were fixed to two trees which were growing in
strategic positions at either end of the long axis of the sediment
delta. A nylon rope (later replaced by a plastic coated wire) was run
between the two pulleys - washline style. A hook was tied into the rope
and a tape weighted with a lead clock weight was run through the hook. A
nail driven into one of the trees was used as a measurement point. The
rope was run out one meter at a time and at each meter interval the
weight was lowered to the water surface, tape distance recorded, lowered
to the bottom and a second tape distance recorded. This procedure was
repeated at each meter interval along the axis of the delta. A meter
stick, partly submerged, attached to another basin-side tree served as a
staff gage and was used to normalize water surface differences between
any two surveys.
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Table 1 Storm Season (October through April) Precipitation

Water	 PPT

 

# Major*
Storms

% of
Storm Season 7Year	 (mm) (in)

1975 2100 82.68 2 106

1976 2302 90.63 3 116

1977 860 33.86 0 43

1978 1996 78.58 3 101

1979 1588 62.52 2 80

1980 1776 69.94 1 90

1981 1742 68.59 3 90

Mean of storm season precipitation 1958-1980
x= 1998 mm
* = A storm during which the discharge at Watershed 2 exceeds 7.6 cfs

Table 2 Major storms for WY 1979 - WY 1981, peak flow

Watershed 1

 

Watershed 2	 Watershed 3

     

WY	 Date	 (ft)	 (cfsm)	 (ft)	 (cfsm)	 (ft)	 (cfsm)

1979 12-4-78 1.089 79.61 .643 37.56 .85 40.28

2-7-79 1.245 103.72 .780 55.04 1.125 66.49

1980 1-13-80 1.233 102.22 .844 70.49 1.074 61.11

1981 12-3-80 .964 62.28 .715 46.33 .919 46.03

12-25-80 1.144 87.91 .886 70.81 1.158 70.08

2-16-81 1.117 80.94 .691 43.31 .978 51.54



Table 3 Sediment Accumulation WY 1981

Number	 Avg. Rod	 Mean	 41	 Total	 Prod.

of	 Line of	 Reading	 bottom bottom	 accum	 (m3	Ratio

Site	 Year	 points	 sight (m)	 (m)	 elev.(m) elev.(m)	 (m3 )	 /ha)

1
WS 1	 1980

1981
r

WS 2	 1980
1981

WS 3	 1980
1981

186 101.29 3.23 98.05
186 101.37 2.94 98.43 .38 74.60 .78 8.39

204 100.90 2.53 98.37
204 101.21 2.81 98.40 .03 5.12 .09

221 100.36 2.95 97.41
221 100.34 2.82 97.53 .11 9.46 .09 1.00

WS#1	 WS#2	 WS#3
Watershed
area (ha)	 96	 60	 101
Sediment basin
area (m2 )	 198	 175	 83

Th
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Figure 2.	 Annual bedload production in sediment basins
watersheds 1, 2, and 3, H. J. Andrews

     

Cutting
completed

 

203

              

.70 —

.60

.50

.40 _

30 —

.20 —

.10 —r-1--

o

111

"Th_

WATERSHED 3
Road
building
completed

60	 65	 70	 75	 CO

70 —

.60 _

.50

.40 —

.30 _

20 „J--

.10 _

0

WATERSHE2. 2

2.0—

1.5

60	 65
Clear-cutting and
slash burning
completed

70	 75	 80

•TERSHED 1

1 .0

0.5—

60	 65	 70
	

)5

14ATER YEAR



RI - NW

SOIL STABILIZATION
Watersheds

Benchmark: b76401r
H.1.0
Elev,

ELEVATIONS OF SEDIMENT ACCUMULATED
IN CATCHMENT BASINS

4,5a ke 	 /
Experimental Area: 	 Ai4r44 
Basin Location: 	 44 

FORM RI-.2

Date:	 1-4-`g
Party: Level ------

Rod
Notes &L..

Transects (Designated in ft. starting at crest of dam)
Station* .2, NINIIININ11111111111=111111 4.

laillElev,

/.5-5.

H.I. Elev. H.I. Elev. H.I. Elev,	 H.I. Elev. H.I. Elev, H.I. Elev.o
isSt I ■ 1 i ,	 . 4S- qe 1 1."4

, i.4 De 7 S h5/ urn I , 34 .	 q
t t. MP= 6 e z.8 SL.oDE 2 .	 0 [1,709133 ,r5vi 2..ip9 LzoC 2,44 .Z.3 8

i 2 NMI 4-4' P 5 ,5# 11121111571311911111 's • 1110111 3 .x.4 3,i7
.1" =MM. 3 i a le 530 mEn 6or 5,74, terr 3A,; 3 40 o

/	 '
Al

5LoPg =ram
1 . 64 i

sin
1111111211111111

3.7 Ai
, g (0

WM
11111311
WTI

tau- ,
4

3. 34
MIll

IERNIIININKIMI
CM

1111101111EIMININ

1402

MAW

3 , S" 7
3,'S 1i
3.
3,40

k Att 1111111E5M1 IMPFINIMINIFWill
Ai 7 iiiirri Natiti NM 3 .71" WIN

o NO 3	 ,z IINIME130 riffilll , IIM 1, immtwu 3,5 7
■1.0 MI 2.et i orwro .a .5-s II min= 3 .4 1 MMELIM 3.14 2

(o al .2 S" 7 NMI '3,35
3.42

rININW15111110111111
MINI So

MI
Sal

AkIr

3 C o
-?, A q

gm.
MN

MN

i m y
,3 1

.4.4.
0 all z 0: 2 ,Q ■ M111

___1_2,
N S

111_111111113 1111111ENUN WED [MIME ? 4 i
roammeriorammm ,30 2. 4 7 iimmeniscr I a 1 S'

At 0	 	 NMI Pe' WTI
RIM INNI

2 , el I
.2 7 0

► ,^fl
EMI

I 2 ,4 s
FM

11111111111M1
111111111ENTjal

. l
2 .25/ NMI

q mvicami 2 , 5? 1C2INIENTAIIIINNIRELI .11012131 2.4 a
b 6 WM U S*8 2,24 lit pcx 2, .10 yamNMI 2, log 1 2,44

4 0 SESE eo ■< I, 7 4. 111111 2.2/ 2. ii 244111111119MP 2.y 1
!s3 Roct MN SI ik,t) A. Pi MIMI 2,3b .7 . tio 0 .1 40
640 siego,IFIONININN 0 g Cc 2. o co Mil 40d,40
101 Ii 1.9 I R-404 WPM 13e 2 . 6 q

MMINIIIN
WIN
MI

2 1 9
2,
1 I to
I.

7 A

MINI
111111111111111

N1111111111111=... I
NMI

MINNM
NM

NM

11111111111
NMI

11111•1111111111111111
111111111111111110111111

1111111111

111111
111111111111111

left end of dap

Total
Average
*Numbered to right starting with 0 at borderline which extends unstream from



RI - NW
SOIL STABIL IZATION
Watersheds

Benchmark: /, 3 4, r
Elev.

ELEVATIONS OF SEDIMENT ACCUMULATED
IN CATCHMENT BASIN

TriALA_SLA4L1/
Experimental Ar a:  Mir4 
Basin Location:

FORM RI-2

Date:  8' 4- r
Party: Level 	

Rod reN-
Notes L.

Transects (Designated in ft. starting at crest of dai
Station* i / is a Ij /

HoIo Elev. E.I. Elev. R.I. Elev. HoIo Elev. R.I. Elev. HoIo Elev. HoIo Elev
O 14 2 MIN 1,	 1
3 ).3	 r r , 32- ,11111111 r	 .
1. Sid, ik, I 1 c 6 /42 J. i7 III ,	 1
1 2.cpy 5/tIPE I I f'i ee. itiffi rie to I .S 2. -
/, IM1

(W"
3,11
3, 4; MI

2.395
.0

$S.Oile 2.2 s
MU

$4.004E 2 a Si
2,4s

7k
ii 5*

i ; WPM €or S 66 D MET1 / , t I 2,1'
Z/ 6't. MIMI *et* 3,7 C 13tH 3,1 0 IIIII i . 4 •4 U i1 PE 11

EMI WM ?,/0 • 1 , 3 11111111ElliFi 1 k
2 7 INCIA11 3. S-7 IIIIMIll $ 3 0 1,4,
Z 0 II IFILT111111111 s , 5 1 MN 3 24

p33 1111111111Flgrill 3. 4 4 3, 11 MIR MI 0 / to 2
3 ( 1111 , mum 3,3 44 Illni lL 11 a . a tI 13133111111111111316e3C 2.5E

FA11111181all 2,i 8 SAF/1731161111111 2 ,4 `1 F. ,tit
z 2,4S- 2,11 1111111 2 2.4¢ MEN 2.4I ME z,4

it S. •■ .2..0.2., o Ell
2,00
1,1i

II
•

11111111
WPM

2 , 3 I i3 or
2,1‘. ,D4t48

5*/ I/ ,z , 0 MIN oo I111111VKL1I W IB1I sLoe 2.82.

II 2. i5 111111111 2,l4, II 2. to 3,oS" 5LoPE
7 11111111 2, 2=0 1 2,1 3 2,3S /MN ./ 24 NMI :11M11 ,	 9
o 111111812:01 2. b 2-r 7,00 St-IA5 2.44

- 01111INIM111 NCE1 3.00 2.78 FIN/ 1,1,1
44 2.14

EECT/I
2.74

NMI
mmirirms

M
, is7

1/11111
1,70

____41____
2 oe 1111711111r1E11 2 Oa KM % 04 ,t,. 2.

7 1,*$' 1,1 2 Inman MNININI
MN111111111111111111

MINI
111111111011A

1111111111W11

1111L11131EN111111113M1111111
1 ERE

MI11W1117111C111111

11111FMEMIUM 1111M11111111

11111111=

IIIIIIIIIIIIIIIIMNIIMIIIIIIIIIINIMIII
Total
Average
*Numbered to right starting with 0 at borderline which extends upstream from left end of dam„



RI- NW
SOIL STABILIZATION
Watersheds

Benchmark: /,
H.I.
Elev.

ELEVATIONS OF SEDIMENT ACCUMULATED
IN CATCHMENT BASINS

Experimental Area: 	 -3( 3 PI-
Basin Location: 	 kA) S 

FORM RI-2

Date:  -1 -2- 1.---g0
Party: Level (.2,L. 

Rod  gsh 
Notes

Transects (Designated in ft. starting at crest of dam
Station* V	 4

H.I. Elev. H.I. Elev. H.I. Elev.	 H.I. Elev. H.I. Elev.	 H.I. Elevo H.I, Elev

—.IC?0.3 1.2 I

d.i I .10 I, i.

I , I.	 I II 2.	 4,

1 C ? . l'tZ tiCriii Mganilingri-.44 ILAN	 • Lai ?. S /
. 33t ,zq

2A -2, cn ?, SS

24 ,	 1

27 -,S 1 ld

I

?,.7
b ,75

)	 -,1 cf 3,74::

I fej	 =NEI ,	 2
-.34.- a' illiMilliMi ti	 14211111111111BRIO 1115M 3 , 54,Now MI91	 MillININIIIIMM FM 3

11111111=1111 1116111	 INISMIIIIIIIMA EMI 3 2
1 Mil 11111111111111111111101B1  EMI 3.2 i

--: 1 MI, I ME	 MIIIIIIIIIIIMI11111111111111,1 ,2. co
2 ?, 3

,..,`" 3,

,o/
2 •(..S

i 8 I
1. 5'2

Total z
6

Average
*Numbered to right starting with 0 at borderline which extends upstream from left end



ELEVATIONS OF SEDIMENT ACCUMULATED	 FORM RI-2
IN CATCHMENT BASINS

Date:
tarty:; Level

Rod 	 C__rn 
Notes

   

tACE/141 
startin at crest of da-mjTransects (Designated in

Station*
r CI 1 -2._ I	 t-..

T H . I 0 Elei-r7H1...,_,

.._
,..., 1 evII. I. Elev.. H . I. I Elev. Ho	 0 Elev. h . I . Elev. H 0 I. L'l ay .

03 ( .1 7 I.2 1 I 3 ','_', '	 1
C r.' . EC	 1,0 1 /,31 1	 r , 2	 • 1	 I te-q

241 
2..`
2.

2. 2 2.02- I 2.4	 /, 3 la
1v 3 6 2 36 Z..3 Co 2 0"

3.3 8 3.4 7 1.,(..2
. .710 3,/ay ,7 , 3 0 ,	 co 7 C

,	 0 3 .7 to 2y:
3 '? I
3 77

5,1S
3 . / I

57
5 a I

Ciallsir: -/

3io 3, VP I. lo g " ' ? 5 2,4 0
1-'29._____ Mill 2.G 6 p_LJO_____

3,31 3.2S	 3 .23 3 , 1 C
---V-379T—

3.08

,2 ,(..5

4

_j...._

t 3 3,2ct 3.27
5- 1 . z(0 1.,2(0
..:, ? , / s"-- b 4 -
-

0 11111111111111
o2.

3.3 8 EMI	 F1131111110111
3. 2. /	 , o 2

2, 75-

MAI
1.4,0
/,(44

,o I	 / 0 WM S /126.6 / . 103 I
2. D EMI	 FI►NIMIll /. i E ,SS

iv 1 1.71114	 2,21
len11111111101111m111

IPIIIIIIEILIIIIIIIII ;k1 ' 1

IS 7 UM I ,1
1111M11

-.' rialling1
8u 0 Rim

-----4, .
1- t —I..r_

",

..

IELMWEIN r	 e.„ Mt 1 i.--•

._

- m.,

B 6, MUM=
1	 r

lilie.
S-

, n741
EIEN

I	 9 5

T

Ir t	 4.

_Zri , (r q
miN

Ii
.2 9 (0
.286 t--- --

A 4 6' F algaillill
------1--

Now _, _....

----Total
tiverage   ........—____

RI . --NW " •
SOIL STABILIZATION
Watersheds

Benchmark: C9*-

H. I	 ell	 Experimental Area: ,i7;\
Elev.	 PVI //f-	Basin Location: S

Numbered to right starting with 0 at borderline which extends upstream from left end of yam



RI - NW

SOIL STABILIZATION
Watersheds

Benchmark: /.2//
H.I.
Elev.

01

ELEVATIONS OF SEDIMENT ACCUMULATED
IN CATCHMENT BASINS

1:144•Lw
Experimental Area:
Basin Location:

FORM RI-2

Date: 	 g  41-PI
Party 2 Level e n Kt:temp/4.

Rod 6, 4- f ne-v-
Notes/tAteA>S 

Transects (Designated in ft. starting at crest of dam)
Station* / 2 3 A 4

H•I. Elev. H.I. Elev. H.I. Elev.

MI
H.I. Elev. H.I. Elev. H.I. Elev. H.I. Elev

"Iffignint.MONPM
rEffillil

A r
.2. o arMill1=1

grymnignG.. $C ez a r i ea -
-S

II

11111111110ffi
raLMEMPirrffIFIFFIRVNIMITIFM1

Mil
FILT gIMP

MII
9

. •

MUM
MI

o
INNIPIIIIIIIIRMI:

or- ..•
Errs
EXII

a
or	 .

4,

3

2. /3
6

/2
S. J

/1
I 0

rairelIMILMtJW
1i

0 Wen
UM

2•
CIPMEFIM OM VIM . 1 PM 111111RMIIMMI / z

7 MIMIETES7 KM NMI it MIIIIIIIIIIIPM1111 .3 /
D
3 ffing.tiligni
4Rien.VB

MIMI

a •4-181M11

MO

MIEF1 Flal 0	 ^+! Milli, J . 2-
ingaq NM 11111111111M71 0

NFU UM
gillEA
RIM

FIMMINIIIIMMI

(
NM

0 2.
IMPI
lellM11111111FM1
EIMIIIIIIMM

E 11111EXISMIER
..141fl3.

11101V1111.11
TBEIA,

MI
...

0 1 -

MAPCO
1111111111M-1

friffl
-

Mil'
MR

121IMINJIMINEM1101
is_#....1

-
it MIM i' 11111=11111211EM .	 '
ti 2 0 - FWD Firri ..

,1 .7.	 o FiffillIOWIEVE END '• 4+1
7 l WM FM " IMMINISICIEE

ei 0
11.1.3

o 4
41'
7 A

f I

MN
211111 eull'. Ct 

4 LI
11111111111111111
111111111

WM Risk ST • 12-r / 2 °ANIL 6 L. MN r.	 I D Wan

MI
WM

ENT 01	 IN ; —
MIN

i ,	 '' 4	 ''
tI

5- .2.10
.1to NMtus

INN
111111111M.

Total

upstream

111111111

from left end of dal
Average
*Numbered to ri ght starting with 0 at borderline which extends

■•■



RI - NAT ELEVATIONS OF SEDIMENT ACCUMULATED FORM RI-2
SOIL STABILIZATION IN CATCHMENT BASINS
Watersheds Date:	 - - 5' I	 '

Benchmark:	 /.24/ r Party a Level (.,-L
H.I. Experimental Area: Rod -i-
Elev. Basin Location:	 14 46 Pia. No to

Station* /0 / 2. / 0 /
H.1.1111111

ET111111MIminim=

H.I. Elev. H.I. Elev. H.I. Elev, H.I. Elev. H.I. Elev.,
iI11+1

H.I. Elev
i .

Ji o
'PETIVIII7Li

•
IIIIIIMI

INIMINVI
. - o .x6

.imarls
„T a ..20

1.̂ - /0.. Eva .. I a 0111143,1111 ” Mil LT _	 1
i 2.
/S

FETVIBIllEil
1.11.11111.1

ritarn
IIINIEZ711111,111M1111111111

nfl 1

11FX111111111111FICEMINIMININIIIIMZI
IFIES11111111111F7011

6 I.	 4'

.3. 1 q
3.ok
.11_1111F.1

0	 ;
►
1111FICNIPAIN

7- 9 0
IMICIMIFT13
FIC71111,411

1
111111111E471111111111

2+8 g

2.83
a giMMS

0.	 ;
MO

11119NEM

2.8"D , ; • ,
'I

0
2.6,-;/1

2. 1

IIINFRIFFIII 111FICIIIIIMIIVIMINUNEMININFWEIMIN
IIIIIIIME*1111falICHEN 11PWZ111111111111M1111111AWKEI 0ilimIFIM4 .2 .	 i

s grffmunammierrammunenrars
WIIIMIIIIIIIIKETIIFIMIIIFAIIPICPIIMIIIIMIIIIIIIIIFWZIIFIMIIWII

A .g magirnrem .2,1.
3 4

d PITM1111711ITIMI1711 6t,	 .,	 . FM 0 FACE
____Y. ' ( 111W/WW/BIFIMI FM _ __0 Fier

, f WEB ,	 , MA 191173 WARM . es
4 ,	 1 NMI / WM PM Se -1.03

/ . i WIWIFICRIFIIIINC711
S

_II_
72

17

- o
MIMI
Li IIIIIIIII111111111111111 ,

13 t

IIIIII

Total
Avera!e

dai*Numbered to right starting with 0 at borderline which extends upstream from left end of

Transects (Designated in ft. starting at crest of da3



RI - Nd
SOIL STABILIZATION
Watersheds

Benchmark: ha."
Holt.
Elev.

ELEVATIONS OF SEDIMENT ACCUMULATED
IN CATCHMENT BASINS

F-Gt
Experimental Area:	 moa 
Basin Location: 	 WO 

FORM RI-2

Date:  ,8-11-"/ 
Party: Level  6.4„ 

Rod	 lre,
Notes

Transects (Designated in ft. starting at crest of dam
Station* / //

H.I. Elev. H.I. Elev. H.I. Elev. H.I. Elev. H.I. Elev. H.I. Elev. H.I. Elev
. 7 Ellki4... a . NMI

mg
1 2 ISE6 11Wrirriiirin
/ EMI 911111,

lenga MIEMMINWT,
I Ng t 0

L a 11111
2 1 A t d 7
3d
33
3'

_AA

/980 -12,7 A 4- rart m/ (....s sie,,, 75" 'IMFrifffil 7or41... eoo ie 4 oly r 7
7-4.7- I- wt.o 29201 0 „..3 koo ;HT s of

t 4

IIN

Ilmonses /Ale. 2.
M

— Ro0 elms

Term* •=MIN 6 / . Z 11.1111
ININIESEM / BD • lail LI Mr v.-I- oh Z., 1111111
NM0 0 PEA m 1 1,- WM NM0 0, efo, , NI, 2 , i INN

11FAITAIER ILIINIFAIIII • PAVE,

'	 0 of 1• INC ra111111M71

Total
Average
*Numbered to right starting with 0 at borderline which extends upstream from left end of dar



ELEVATIONS OF SEDIMENT ACCUMULATED
IN CATCHMENT BASINS

FORM RI-2

Experimental Area:
Basin Location:

•
RI NW
SOIL STABILIZATION.,
Watersheds

Benchmark:
Hole
Elev,

#7°4 
06 th

Date:  R -(0-8 
Party: Level  C."( 

Rod 	 R42-,
Notes 	 Rt, 

Transects (Designated in ft. starting at crest of dam)
Station* 8------	 / Ai— 3 44

H.I. Elev.	 H.I. 	

11/	 111 H.I. Elev. H.I. Elev

00
/ 2. 5- -, 3.4

,7. go
3.6/
3 . 6;

CO MN
1

/0 -3.0
3.5:i2 .... 3.1/

14 3,1/
I ,7

I$ 2 ei 7, 2 5
al 0 WA 9

1161
. / 7

...,.oc___,2,2-
,..8 2- MBI

lo Mall. 2 a -

a___	 .8 2.3/ -2..ql
30 1 - 	.
d2 2 L

41 / ..5
.. 2,0

. 0 ... 2. 0 .(- 0 3 -. 0

88 1• 7 7 ,,77 ;••?..5"
140 .9 1 r9 6 tqW .	 0

. 	- 2
i4 111=11111111/131 1111-011 TO

4 4. IIIMrimm411111111117111111111WA
I	 :111r,111111111 i	 o

i.Ri
. 	F

MA
,.?

.	 r
4 fo

111111111111 -

,,e/i	 ,. Lltf gm

lieriarimmorawitamennalmi
4%4	 1.4,,,L _D.144/

.311
Li',-e- )

....lii
1•_

1

111111111111

Total
Average
*Numbered to right starting with 0 at borderline which extends upstream from left end of dal



Experimental Area:	 /41-4
Basin Location:	 WS,* a

RI - Nd
SOIL STABILIZATION
Watersheds

Benchmark:
H.I.
Elev.

Date: 	 g-,-	 71
Party: Level	 G. L.

Rod

Not-es

FORM RI-2ELEVATIONS OF SEDIMENT ACCUMULATED
IN CATCHMENT BASINS

Transects (Designated in ft. starting at crest of dam
Station* 1111111111M111111 P /0 i/ 42

H.I. Elev. H.I. Elev. H.I. Elev. H.I. Elev. H.I. Elev. H.I. Elev. H.I. Elev

2,** S.-) IMI FM•4 MINitini7 PM
MIFRIIIIIMIIIIIMIWO=

RPM

OFIE!

NMMi

,	 '
;

SI

WM Wini
WM MOM MilS ,:-	 (...c WW1 WM MgI

/0 rilMil -.M1 WAWM MAEMI gagi
2-3/ A ffriall ligni/ MIMI MO Wiffill Illifil

__[ -?.3 0 MM. 0 .04, MA IEM/N
!IMMUNE!/ , A 0 itini PHICa 	 si. 03 WM

MOM.o WWI INIM RPM Mil
2 22 InffillWM IfifiN

EININ
CM. o Will

MIMI!"
IEIM=IIIIIN

z . 2.
.Z8 minao IRIffill II=

1111111111111111111111111111
11111111111111

IIIIMMINN

2- RIM

111111111111111111
-7-4, 4 a

AMIEffilae
WillIMINMWIll

WM
It oft MIIMOri

MN
MN

own= 10 memo 0.
MEIMINN
INIFFEIGNE - /0,11EZ

NEI WM
INUEMEMINFILMIIIINI

121•11P7M711111

11111Eszvall101111111111.=

ININNIMEI

111111111111111121

RON
ME

INNS

11111111111111111

:MI
11111111111111111

MN
11111E1111

Total
Average
*Numbered to ri ght starting with 0 at borderline which extends upstream from left end of dan


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19

