SECOND PROGRESS REPORT, 1963-64
COOPERATI VE WATERSHED MANAGEMENT RESEARCH
I'N THE

LONER CONI FER ZONE OF CALI FORNI A

| NTRODUCTI ON

Cooper ative wat ershed managenent research in California' s Lower
Coni fer Zone started July 1, 1961. The research is conducted by the Pacific
Sout hwest Forest and Range Experinent Station of the U S. Forest Service
with the formal cooperation of the State of California, Department of Water
Resources and the Division of Forestry.

California's Lower Conifer Zone is a 12-1/2 mllion-acre conmerci al
forest belt bel ow the Snowpack Zone. Snow occurs in the Lower Conifer Zone,
but rainfall rather than snow contributes nore than half of the streanflow in
an average year (Col nan, 1955. Water is a mmjor product. Thirty-two percent
of the State's streanflow cones fromthis zone. It al so provi des about 80
percent of the State's annual tinber harvest. WIldlife, livestock grazing,
and increasi ng outdoor recreation nake inportant |ocal demands throughout the
zone. Forest fire hazards are high, and fire protection and control are basic
requi renents. Mning has played a large role in creating bare soil areas,
areas of dredging debris, and sedinent |oads in streans.

The job of watershed managenent research is to conduct studies which
wi || suggest better methods of nanagenent for water and predict the effects
of a wide span of |and managenent practices upon streanflow, water yield, and
sedi nentation. Qur research seeks ways of managi ng Lower Conifer Zone
wat er sheds to:

1. Increase total streanflowin all years, and especially in dry
years.
2. Inprove timng of streanflow by reducing flood runoff and by

reduci ng water losses in the late spring and sumrer.
3. Miintain water quality.

4, M nim ze | ocal floods and sedi nentation



| NDI VI DUAL STUDI ES

EFFECTS OF LOGGE NG ON STREAMFLOW SEDI MENTATI ON, FI SH LI FE, AND
FI SH HABI TAT I N THE NORTH COAST REDWOOD- DOUGLAS- FI R TYPE -
JACKSON STATE FOREST, FORT BRAGG, CALI FORNI A

Two experinmental watersheds in second grow h Redwood- Dougl as-fir
forest type have been established on the Jackson State Forest which is

under intensive managenent of the State Departnent of Conservation
Di vi sion of Forestry.

bj ecti ves

Essentially no quantitative data exist on the conparative performance
of 1 ogged and unl ogged wat ersheds in the North Coast Region. An inportant
concern follow ng the Decenber 1964 floods is the part played by forest |and

management practices such as | ogging, road building and recreationa
devel opnent s.

Answers are needed to such questions as:

1. What is the water and sedi ment production of North Coast
wat er sheds whi ch have been undi sturbed for many years?

2. How are water yield, water quality, flood peaks and stream
sedi nent ati on affected when road buil ding and | oggi ng practices
are designed to mninize excessive runoff and erosion?

3. What changes take place in the channel follow ng | ogging and
how do these changes affect fish life and the stream habitat
for fish?

Met hods

The experinental watersheds are the North and the South Forks of
Caspar Creek, which flows into the Pacific Ocean about 5 mles south of Fort
Bragg, California (fig. 1). Each watershed is roughly 1,000 acres in size.
Bot h support excellent stands of dense second growth Douglas-fir and redwood
timber varying in age from65 to 80 years. The South Fork is to be carefully
| ogged using the best know edge of side slope and streanbank protection
avai | abl e through research and experience; the North Fork is to be |eft
unl ogged and undi sturbed as a control

The California Departnent of Fish and Gane is studying anadronous
fish populations in Caspar Creek and has expanded activities to include
habitat research in the two forks of the stream
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Figure 1.--Map of Caspar Creek area.
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I n Septenber 1964, a cooperative aid project was started with
University of California at Davis for the purpose of sanpling stream fauna
and determ ning the influence of [ogging and roads.. The study seeks to
assess the differences between experinmental watersheds in streanflow and
sedinmentation, and in fish [ife and fish habitat after |ogging.

The calibration period of this study is nowin its third year. Wir
construction and recorder installation in both the North and Sout h Forks
were conpleted early in Novermber 1962. Streanflow records have been obtai ned
since that tine.

Wat er shed sedi nent production is being measured in two ways. One is by
sampl i ng suspended sedi ment during high flows both by automatic fixed stage
and hand sanplers. The fixed units take 2 or 4 sanples for each of 8 stages
in each watershed. Until August 1964, each. sanple was taken 0.5 feet bel ow
the water surface. At that tine we nodified the arrangenent so that half of
the sanple bottles at each fixed stage will sanple 0.5 feet above the bottom
of the V-notch. This change was nade to assess the variability of sedinent
| oads with depth of flow and to determine the need for getting better
i nformati on on the suspended sedi nent profile.

The remai ni ng neasurenment of sedi nent production is by survey of
sedi nent deposits in the basins behind the weirs. Permanent cross sections
have been established in each basin, and the surveys all ow computation of
vol ure differences between an imagi nary plane above the basin and the
sedi nent surface. Two conpl eted annual surveys show the foll ow ng
accunul ations for the 1963 and 1964 water years:

Tot al
Wat er shed Ar ea Wat er sedi nent Sedi nent
(sq. m.) Year (cu. yds.) (cu. yds./sqg. m.)
Nort h Fork 1.92 1963 122. 04 63. 56
1964 132. 20 68. 85
Sout h For k 1.63 1963 141. 33 86. 71
1964 72.81 44. 67

The original raingage network installed in Cctober 1961 consisted of
five standard gages. In Septenmber 1962, a recording gage (Station 4) was
pl aced near one of the fixed gages at the confluence of the North and South
Forks of Caspar Creek. A second recording gage (Station 5) was added in
August of 1964, close to the North Fork weir. The present raingage network is
shown in figure 1, and precipitation at Station 4 for the 1963 and 1964 water
years is given in tables 1 and |a.
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Table 1
DAl LY PRECI PI TATI ON AT CASPAR CREEK STATI ON 4

Cct ober 1962 - Septenber 1963

(AI'l entries in inches)

Day Cct Nov Dec Jan Feb Mar Apr May Jun Jul . | Aug Sep

1 0.11 0. 41 0.05 *
2 0.27 1.89 .12 .21 *
3 .02 .21
4 0.08 .16 .05 0.17
5 2.05 .05 0. 14
6 .23 . 56 11
7 .15 . 37 .12
8 .20 .07 .55 0.20 .29 .59
9 1.45 .58 .55 .73
10 . 64 .12 .35
11 2.95 .07 .10
12 1.55 .46 1.18 1.14 1.35
13 . 60 .29 .02 1.45
14 .12 .12 .14 . 05 .43 .99
15 1.26 .52 .01 ~*
16 .18 .35 . 88 .21 ¢
17 .03 .03 *
18 .04 .60 *
19 .02 .20 *
20 11 .46 *
21 .14
22 .07 * 0.05
23 . 54 *
24 . 26 *
25 . 06 *
26 2.23 . 87 *
27 1.91 *
28 . 05 *
29 1.14 .24 *
30 .49 .19 1.37 .19 *
31 1.98 .19 *
Mont hl y # #

Totals 7.93 4.28 5.27 4.49 3.77 6.28 10.48 1.04 0.14 0.00 0.00 0.05

Total Annual Precipitation 43.73 inches

* | ndicates missing record. Value at last * is the total for this period.
# Indicates total in question due to nissing record.
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Tabl e

la

DAI LY PRECI PI TATI ON AT CASPAR CREEK STATICON 4

Cct ober 1963 - Septenber 1964
(AI'l entries in inches)
Day Cct Nov Dec Jan Feb Mar Apr May Jun Jul . | Aug Sep
1 0. 44 0.28 * 0.63 0. 07
2 .02 * . 06 .18
3 1.60 * .15
4 17 * .07 .50 0.04
5 0.39 .41 0.92* .05 .12
6 .29 * . 85 .18 .15
7 .27 * . 04
8 .06 1.64 * .10
9 .33 C11 .68* .22
10 1.62 . 04
11 .13 *
12 *
13 . 68 . 48 * . 04
14 .53 1.62 .02 .30 *
15 1.22 .31 .05 *
16 .31 .33
17 1.00 *
18 .24 1.28 1. 06*
19 1.64 .71 . 69
20 .02 2.26 .05
21 .05 .43 . 25
22 .77 .92 . 39# .52
23 1.39 *
24 .02 .08 *
25 * .02
26 .21 ¢ .15
27 .17
28 * .13
29-
30 * .52
31 * . 08
Mont hl y # #

Totals 5.10 11.51 2.11

8.27 1.40 3.47 0.00 1.40 0.49 0.00 0.00 0.00

Tot al

Annual

Precipitation 33.75 inches

* | ndicates missing record. Value at last * is the total for this period.

# I ndi cates total

in question due to missing record.
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One objective of the Caspar Creek study is to determne differences in
sedi ment producti on caused by | ogging and road buil ding operations. It was
t hought that this could be done by surveying channel cross-section spaced at
randomintervals. However, it is evident that nore prelimnary study is
needed to determ ne precisely what should be nmeasured and how this will fit
in with the needs of the stream ecol ogy study as well as that of sediment
production. Accordingly, a supplenmental study plan is being prepared and
initial neasurenents are schedul ed for the summrer of 1965.

Sel ection of sites .for these detailed channel profiles will be based
on information obtained by a geol ogi c survey conducted in August 1964.
Enmphasi s was directed at aspects of the geology related to slope stability.
It was found that the slopes, although very steep, should be relatively
stable with the exception of limted zones associated with intense shearing.
A report and map were furnished the State Division of Forestry outlining
reconmendati ons.

The survey indicates need for nore intensive investigation of linited
areas likely to contribute a disproportionate share of sedi nent and was the
basis for revision of the above-nentioned plan for channel surveys. In
devel oping this plan we are considering the feasibility of detailed
t opogr aphi ¢ mappi ng of certain unstable streamreaches, suppl enmented by
phot ogr aphs and channel cross-sections.

Stream habi tat study

This year we entered into a cooperative agreenent with the
University of California at Davis to study fish habitat in the Caspar
Creek watersheds. Dr. Kenneth Watt, ecologist, is in charge of the study.

The objectives are to study the stream bottom fauna before and
after road building and | ogging, and to attenpt to explain any changes in
nunbers or species conposition of aquatic insect |ife using data
furni shed by all cooperating agencies. Aquatic insect fauna were sel ected
for study since these aninmals occupy an internediate trophic position and
hence shoul d serve as indicators of both terrestrial conditions and of
fish habitat.

There are several technical questions which nmust be resol ved
before the data being gathered can be considered reliable. First, it
nust be determined if the two forks of Caspar Creek are simlar in
faunal conposition and if variation fromplace to place along the course
of the creek is negligible. If location contributes very little to the
vari ance between sanples the next question is how | arge should the
sanpling area be, and how nmany sanpl es nust be gathered to satisfy
accuracy requirenments (std. error = = 10%of nean). Finally it nust be
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determ ned what is the best technique for sanpling invertebrate fauna. The
University will attenpt to answer these questions during the 1964 fisca
year as foll ows:

1. The North Fork is virtually inaccessible during the w nter
mont hs due to poor road conditions. Since the cost of taking
samples at this time is high, sanpling in the winter of 1964 has
been restricted to the South Fork. As soon as weather conditions
all ow, sanpling will begin on the North Fork. Sanples for
comparing the two forks will be taken during the spring and
sumrer of 1965 provided road access is possible.

2. To study the nunbers, weights, and species conposition of
insects in the South Fork, an efficient sanpling scheme nmust be
devised. Early sanples will be exanmined to see if there are
natural strata and if so, stratified sanpling will be enpl oyed
to study the popul ati ons. The nunber, |ocation, and size of
sanmpl es taken in the future will be based on the results
obt ai ned from sanples collected in the 1964 fiscal year. A
study area within the South Fork will be defined and maps of
the area nmade. By use of these maps, random sel ection of sanple
sites will be assured. Sanple sites may al so be deternined
before arrival at the creek.

3. Devices currently being used for sanpling aquatic invertebrates
usual l'y introduce sone bias, i.e., they do not sanple the
popul ati on proportionately. A conbination of sanpling devices
may prove to be nore effective

The current plan is to separate sanples renoved by the Surber sanpler at

the sanpling site. In addition, 6 to 8 sanples will be taken for separation
at the University. Although this may cause a bias in the estinmated nunber
of insects, since the small insects may be overl ooked, the sanple may have

little bias in estimating the total weight. The sanples are being collected
at 2- to 3-week intervals.

Reports

Reports of the study in Caspar Creek have been concerned solely with
data sunmaries. An annual sunmary for hydrol ogi c year 1963 has been conpl et ed
and distributed to the cooperating agencies and a simlar report for 1964 is
al nost conpl eted. These sunmaries consist of mean daily streanfl ow and
nont hly and annual total streanflow, daily precipitation fromthe recording
gages, and results of the annual sedinent production survey. Mean daily fl ows
for North and South Forks for 1963 water year are given in tables 2 and 3.
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31

Mean cfs

Acre Feet

Nov Dec
2.68
23.0
31.6
11.3
6.20
3.92
2.76
2.12
1.72
1.48
0.323 1/ 1.30
0.793 1.69
0.725 5.61
0.536 6.29
0.437 24.20
0.393 18.0
0.378 12.5
0.352 8.74
0.327 5.92
0.306 4.11
0.303 3.09
0.305 2.52
0.307 2.17
0.301 1.81
0.293 1.49
9.94 1.30
8.86 1.18
4.08 1.10
2.34 0.997
2.01 0.978
0.927
1.66 2/ 6.21*
382.*

1/ Beginning of record.
2/ Based on 20 days record

Jan

0.871
0.838
0.825
0.795
0.727

0.675
0.637
0.628
0.606
0.582

0.548
0.526
0.497
0.492
0.490

0.492
0.498
0.496
0.476
0.441

0.439
0.444
0.439
0.435
0.435

0.440
0.439
0.430
0.644
7.04

41.4*

2.09*

128.*

Mean Daily Flow in cfs

Feb

34.7*

16.5

10.2
7.06
5.00

4.02
3.47
4.39
5.92
7.45

6.30

8.72
14.1.
10.2

6.93

5.59
4.86
4.10
3.60
3.22

2.78
2.46
2.19
1.94
1.75

1.58
1.45
1.33

6.49*

361.*

Table 2

North Fork Caspar Creek

Mar

1.22
1.17
1.11
1.02
0.925

0.911
0.902
0.930
0.899
0.839

0.774
0.732
0.699
0.795
0.838

3.41
2.24
1.60
1.31
1.19

1.11
1.19
1.31
1.37
1.23

1.36
22.2
24.4
12.3

8.20

6.69

3.38

208.

Apr

5.52
4.33
3.82
3.40
11.8*

56.9*
22.3*
14.7
11.7
16.3

14.9
22.4
32.5
44.6
26.7

16.0

10.0
7.20
7.33
8.75

9.49
7.53
5.70
4.57
4.29

3.65
3.01
2.66

2.16

12.9*

767.*

May

1.99
1.87
1.82
1.77
1.72

1.59
1.64
1.55
1.42
1.66

1.85
1.67
1.54
1.41
1.30

1.21
1.15
1.10
1.10
1.07

1.08
1.05
0.994
0.934
0.886

0.855
0.834
0.809
0.796
0.758

0.729

1.30

79.6

1963 Water Year

Jun

0.701
0.679
0.643
0.624 .
0.627

0.610
0.591
0.573
0.550
0.548

0.5666
0.549
0.533
0.530
0.531

0.517
0.502
0.480
0.449
0.434

0.426
0.435
0.436
0.406
0.392

0.385
0.390
0.384
0.365
0.358

0.507

30.2

Jul

0.353
0.345
0.336
0.334
0.332

0.321
0.314
0.296
0.289
0.277

0.265
0.258
0.256
0.254
0.246

0.243
0.241
0.234
0.230
0.226

0.220
0.215
0.207
0.202
0.191

0.185
0.174
0.173
0.175
0.170

0.162

0.249

15.3

* Figures based on estimated data.

Aug

0.157
0.154
0.166 '
0.170
0.167

0.164
0:159
0.153
0.171
0.161

0.147
0.144
0.146
0.140
0.131

0.125
0.121
0.117
0.120*
0.117*

0.115*
0.113*
0.111*
0.109*
0.107*

0.104*

0.103*

0.100*
0.0990*
0.0970*

0.0950*

0.132*

8.10*

Sep

0.0930*
0.0910*
0.0890*
0.0880*
0.0860*

0.0840*
0.0830*
0.0810*
0.0790*
0.0780*

0.0770*
0.0750*
0.0730*
0.0720*
0.0710*

0.0690*
0.0680*
0.0670*
0.0650*
0.0587

0.0587
0.0608
0.0648
0.0652
0.0655

0.0642
0.0610
0.0584
0.056
0.0570

0.0720*

4.28*



31

Mean cfs

Acre Feet

Oct Nov Dec
1.93
25.2
0.194 1/ 25.2
0.200 7.30
0.203 3.72
0.201 2.35
0.193 1.73
0.187 1.35
0.348 1.12
0.394 0.974
0.348 0.869
0.893 1.87
0.703 9.47
0.466 7.09
0.364 29.9
0.323 13.8
0.300 8.23
0.281 5.47
0.261 3.54 .
0.249 2.55
0.249 1.96
0.246 1.65
0.243 1.43
0.238 1.18
0.230 0.999
13.6 0.865
8.80 0.793
3.34 0.731
1.78 0.672
1.41 0.671
0.645

1.30 2/ 5.33

328.

1/ Beginning of record.

2/ Based on 28 days record.

Jan

0.596
0.575
0.568
0.545
0.499

0.473
0.452
0.445
0.435
0.422

0.392
0.376
0.365
0.363
0.365

0.364
0.369
0.370
0.356
0.337

0.339
0.342
0.339
0.339
0.339

0.339
0.342
0.339
0.567
10.6

50.9

2.37

146.

Mean Daily Flow in cfs

Feb

27.6

11.1
6.62
4.62
3.42

2.88
2.48
3.74
5.30
6.71

5.05
7.47
11.4
7.11
4.56

3.40
2.86
2.35
2.11
1.96

1.72

1.13

Table 3

South Fork Caspar Creek

Mar

0.808
0.770
0.736
0.681
0.633

0.624
0.626
0.650
0.648
0.604

0.552
0.521
0.502
0.636
0.668

4.60
2.40
1.52
1.17
1.02

0.921

Apr

4.05
3.06
2.87
2.60
18.2

52.8
17.7
14.9
13.4
21.8

13.1
20.4
29.2
41.6
19.7

11.0
6.68
5.12
6.54
9.00

8.71
6.04
4.34
3.26
3.11

2.62
2.14
1.91
1.73
1.59

11.6

693.

* Figures based on estimated data.

May

1.47
1.39
1.38
1.36
1.32

1.23
1.27
1.19
1.10
1.35

1.53
1.28
1.17
1.08
1.02

0.974
0.928
0.905
0.908
0.892

0.916
0.902
0.861
0.816
0.774

0.754
0.748
0.737
0.718
0.689

0.664

1.04

64.1

1963 Water Year

Jun

0.648
0.622
0.590
0.584
0.580

0.563
0.554
0.541
0.525
0.516

0.513
0.524
0.530
0.534
0.531

0.511
0.499
0.484
0.474
0.457

0.450
0.452
0.445
0.427
0.423

0.420
0.423
0.415
0.396
0.392

0.501

29.8

Jul

0.386
0.378
0.372
0.370
0.374

0.363
0.354
0.341
0.331
0.319

0.314
0.308
0.319
0.312
0.304

0.299
0.296
0.287
0.286
0.283

0.277
0.273
0.264
0.259
0.250

0.241
0.234
0.242
0.246
0.236

0.227

0.301

18.5

Aug

0.222
0.225
0.238
0.236
0.233

0.233
0.228
0.223
0.229
0.218

0.212
0.218
0.213
0.198
0.184

0.189
0.189
0.180
0.186*
0.184

0.181*
0.179*
0.176*
0.174*
0.172*

0.170*
0.168*
0.165*
0.163*
0.161*

0.159*

0.197*

12.1*

Sep

0.157*
0.155*
0.153*
0.150*
0.149*

0.147*
0.145*
0.143*
0.141*
0.139*

0.137*
0.135*
0.133*
0.132*
0.130*

0.128*
0.126*
0.125*
0.123*
0.121*

0.120*
0.118*
0.116*
0.115*
0.114*

0.112*
0.109*
0.109
0.109
0.108

0.126*

7.73*



Al t hough suspended sedi ment sanpl es have been coll ected since 1961,
determ nati ons of sedi nent by volume have not yet been nmade. Laboratory

facilities are now being conpleted and the backl og of work will be brought
up to date, Analysis of future sanples will then be kept current. It is
probabl e that additional analyses will be made on the sedi ment sanples for

use in the riparian-ecol ogy phase of the study.
PROCESSES OF GRAVI TATI ONAL MASS MOVEMENT

On the basis of prelimnary studies, there is good reason to
bel i eve that the processes of soil creep and | andslides constitute a
maj or source of stream sedinment in the northern Coast Ranges.

bj ecti ves

An i mmedi ate objective is to devel op basic data on rates and
mechani sms of various processes of gravitational nass novenment which
will enable realistic determ nations of their respective regional
contributions to streamsedinent. Utinmately, this know edge will be
applied to quantitative forecasts of the effects of fire or |ogging
operations on volume rates of nass soil novement on specific slopes.
From even a casual observation it is obvious that these effects vary
wi dely dependi ng upon geol ogic, soil and environnental factors.
North Coast Transect

A 35-mle wide transect extending across the Coast Ranges
eastward from Fort Bragg has been selected for regional studies of mass
wast i ng processes. The transect includes nost major geologic units
characteristic of the Coast Ranges as well as a wi de range of soil,
climati c and vegetation types.

Last season over 40 inclinonmeter holes were installed for creep
nmeasurenents. Atypical prelimnary field installation within the
transect consists of two 3-inch vertical holes drilled 30 to 50 feet
through the regolith into bedrock and separated about 150 feet apart
approxi mately al ong the same contour. The holes are cased with 2-1/8

inch plastic pipe which will be resurveyed several tinmes a year with an
i nclinoneter capable of measuring plunge in two perpendi cular vertica
pl anes to within 70 seconds of arc. This will enable us to detect and
nmeasure soil creep to within 1/8 inch over a 10-foot thick colum of
soil. Rates of surface creep will also be determ ned by neans of offset
froma line of sight between drill. holes.

Moraga site

An experinental 10-acre plot South of Mraga has been established for
i ntensive creep nmeasurenents and related soil mechanics investigations.
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