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CHAPTER 1

INTRODUCTION AND PURPOSE

The Pescadero-Butano Watershed Assessment was undertaken to assess current habitat conditions
for Coho salmon and Steelhead trout in the watershed, and to identify factors limiting the quality
and extent of salmonid habitat. The overall goal of the project isto develop a scientific basisfor
future management plans and actions related to restoration of the watershed and the salmonid
fishery. The specific objectives of the project are as follows:

1.  Characterize the watershed and identify the areas of remaining high quality salmonid
habitat, that should receive high priority for conservation and restoration treatments;

2. ldentify the factors and anthropogenic processes limiting the quality of salmonid habitat in
the watershed, and water quality generaly.

3. ldentify the most cost-effective treatments for improving salmonid habitat, and the areas
where these should be employed.

Historically, both Pescadero Creek and Butano Creek, as well as several tributary streams,
supported runs of Steelhead trout and Coho salmon. Steelhead are still present, but there have
been only sparse reports of Coho salmon in the watershed in recent years. Both streams are listed
under the federal Clean Water Act asimpaired water bodies for sediment. It should be noted that
this assessment is not intended to substitute for, nor to form the basis for the development of
Total Maximum Daily Loads (TMDL) for the basin, though the study may be useful to others
undertaking their development.

The Pescadero-Butano watershed has been the subject of severa past studies, as well as actions
and efforts by local residents to investigate and solve problems associated with the streams,
including flooding, landsliding, impaired water quality, and the declining fish population. The
Pescadero-Butano Watershed A ssessment builds on past studies, and includes several discrete
new studies. Theseinclude aland use history (Chapter 3); a hydrologic analysis of the watershed,
focusing on the USGS stream gauging record (Chapter 4) and a study of the changes in stream
bed elevation at several County road bridges (Chapter 5); a geomorphic study of the watershed,
including an analysis of sediment sources and erosion rates since 1937 (Chapter 6) and current
geomorphology of stream channels (Chapter 7); and an assessment of current ecological
conditions, focusing on the quality of salmonid spawning and rearing habitat, and specific
impairments to salmonid habitat (Chapter 8). All of these studies are synthesized and conclusions
are presented in Chapter 2.

Pescadero-Butano Watershed Assessment 1-1 ESA / 202395



1. INTRODUCTION AND PURPOSE

Concurrently with this study, Environmental Science Associates is undertaking a separate study
of conditionsin Pescadero Marsh. That study, which focuses on the changes brought about by
restoration work undertaken by the California Department of Parks and Recreation in the 1990s,
is scheduled for publication in the spring of 2004. Several references are made in this report to
as-yet unpublished findings of the Pescadero Marsh study.

The Pescadero-Butano Watershed Assessment has been carried out under the auspices of the
Monterey Bay National Marine Sanctuary Foundation, with funding provided by the California
State Water Resources Control Board and the United States EPA, through a Clean Water Act
Section 319h grant. The study, including the scope of work, the Quality Assurance Project Plan,
and this assessment report, have been overseen by a Technical Advisory Committee (TAC), who
have guided the study and reviewed draft documents (see Chapter 9 for the TAC’s membership).

The Assessment would not have been possible without the support and cooperation of the
Pescadero community and other individuals, organizations, and agencies interested in the welfare
of the watershed. The idea of a comprehensive watershed assessment has been discussed in the
community for many years. Prior to commencement of this study, the San Mateo County
Resource Conservation District and Environmental Science Associates held a series of public
meetings in which the aim and scope of the assessment was refined and aligned with the
community’ sinterests. Many in the community have continued to provide support to the project,
by providing their time, their experience, accounts of their personal and family histories, and
accessto their land. The authors of this report sincerely hope that this report will be of usein
assisting the community in conserving and restoring the salmon and Steelhead fishery, while
continuing the long-standing land uses of agriculture, forestry, recreation, and open space, and
preserving the rural character of the watershed.

Pescadero-Butano Watershed Assessment 1-2 ESA / 202395



CHAPTER 2

OVERVIEW, CONCLUSIONS, AND RECOMMENDATIONS

The Pescadero-Butano watershed is the largest coastal watershed between the Golden Gate and
the San Lorenzo River. The watershed' s two principal streams, Pescadero Creek and Butano
Creek, which have their confluence in Pescadero Marsh, drain 81 square miles of the Santa Cruz
Mountains and the coastal valleys, hills, and terraces around the town of Pescadero (Map 2-1).
The San Andreas Fault lies just to the east of the watershed, and the San Gregorio Fault runs
through the western portion of the watershed. The tectonic forces of this region, of which these
two faults are expressions, give rise to avery rapid rate of uplift, as well as extensive folding,
fracturing, and deformation of the bedrock. A variety of rock types crop out in these mountains,
including marine sandstones, shale, and mudstones, basalt and other volcanics (see Map 6-1 in
Chapter 6). These rock types have different physical properties that result in arange of
susceptibility to erosion. The steepness of the mountains, and the power exerted on them by the
intense rainstorms that strike the area about every 20 years, produce high natural rates of erosion.
When the land is disturbed through human activities such as clearing of the forest cover,
cultivation or overgrazing of the delicate grassland hillsides, modification of stream channels,
removal of riparian vegetation, or road building and other grading activities; or through natural
processes such as fires and earthquakes, it becomes much more susceptible to a variety of
erosional processes. Chapter 6 demonstrates that alarge portion of the erosion that has occurred
in the watershed since 1937 is associated with land management practices.

Pescadero Creek, Butano Creek, and their main tributaries lie in deep, heavily wooded canyons.
As these streams have evolved with the mountains that they drain, their channels have formed to
move the products of erosion that they receive — sediment, soil, and debris — rapidly and
effectively. Before the forest cover was extensively removed in the middle of the 20" century,
these streams were shaded, with frequent, stable pools created by fallen trees, bedrock outcrops,
and boulders, and an abundant, if not steady, supply of gravel. With cool stream temperatures
and reliable flows through the summer?, they provided excellent habitat for salmon and trout, and
both Pescadero Creek and Butano Creek were renowned sports fishing streams for vacationing
San Franciscansin the late 19" century, as described in Chapter 3.

1 Asone Technical Advisory Group (TAC) reviewer points out, one school of thought holds that removal of forest
cover increases total water yield and may actually increase summer base flows, through reductions in interception
and evapotranspiration by the forest trees. Early timber harvest practices commonly included disposal of slashin
stream channels and use of stream channels for transport of logs. These practices resulted in greatly increased
volume of woody debrisin stream channels and the creation of huge log jams, some of which became barriersto
fish migration. Many stream restoration projects, beginning in the 1960s or earlier, focused on removal of log jams
and other deposits of woody debris from stream channels. In some instances, these restoration efforts were
overzealous, and resulted in aloss of thisimportant geomorphic and habitat element from which many streams are
still recovering.
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2. OVERVIEW, CONCLUSIONS, AND RECOMMENDATIONS

Because of its isolation, development in the watershed was slow through the 19" and early 20"
centuries. During this period, most human activity wasin the lowlands and coastal terraces, and
consisted first of raising livestock, and later row crop agriculture, limited production of timber
products — mostly shingles, and tourism. The middle of the 20™ Century was the time of greatest
change. During the period of 1930-1960, Highway 1 and other major roads through the
watershed were built or improved; most of the coniferous forests were clearcut; farming became
increasingly mechanized, and farmed land was extended up the coastal hills and into previously
uncleared lowlands; Pescadero Marsh was diked and drained?; and portions of the watershed were
subdivided and developed as rural communities, vacation homes, and small ranches.

The level of disturbance is much lessnow. As demonstrated in Chapter 6, the rate of erosion
appears to have decreased, and stream conditions are adequate to support salmonids in much of
the watershed. Nevertheless, the effects of last century’s disturbances are still apparent, and
current land management continues to have alesser, but cumulatively significant, effect on
stream resources.

THE 1955 FLOOD

The 1955 * Christmastime” storm and flood was, at that time, the largest in memory of long-time
Pescadero arearesidents. The storm caused extensive landslides, flooded the town of Pescadero,
and had alasting effect on the landscape of the entire watershed.

The United States Geological Survey (USGS) gauging record on Pescadero Creek indicates that,
within a short time of the 1955 flood, the elevation of the bed of Pescadero Creek at the gauging
site had increased by about one and a half feet. Though other explanations are possible, it
appears that the landslides and other mass wasting features (debris slides, debris flows and
torrents, earthflows, gullies) triggered by the 1955 storm deposited a huge amount of sediment
into the stream system, which aggraded the stream bed in the vicinity of the gauge, and probably
throughout much of the stream system. Several winters prior to 1955 had produced no major
storm events (the last storm of consequence had occurred in 1940), but during this period large
portions of the watershed had been subjected to intensive, unregulated logging using heavy
equipment (Figures 2-1, 2-2, and 2-3). Itislikely, therefore, that the watershed was “ primed” for
massive erosion: the effects of road, skid trail, and landing construction; soil compaction from
heavy equipment operations; canopy removal; and slash disposal till lay on the hillslopesand in
the stream channels as disturbed and exposed soil, altered drainage patterns, and debris
accumulations. At the same time, a growing population, rural subdivisions, and intensification
and extension of agriculture during and after World War [1, all contributed to disturbance of the
watershed, and made it more susceptible to the damaging effects of alarge storm.

2 SeeViollis, 1979, and the forthcomi ng Pescadero Marsh study report for a detailed account of levee construction in
Pescadero Marsh.
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Figure 2-1: South slope of Pescadero Creek, logged in 1929. Photo taken June 24, 1930. From
collection in the National Archives, Washington, D.C. Photo appears in Viollis, 1979.

Figure 2-2: Looking south near Pescadero Creek. Photo taken June 24, 1930. From collection in the
National Archives, Washington, D.C. Photo appears in Viollis, 1979.
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Figure 2-3: Looking south near Pescadero Creek. Photo taken June 24, 1930. From collection in the
National Archives, Washington, D.C. Photo appears in Viollis, 1979.

The effects of the 1955 storm are apparent in an airphoto series from 1956. The mass wasting
features mapped from this airphoto series (see Map 6-6 in Chapter 6) are clustered in the logged-
over lands of the upper Pescadero and middle Butano watersheds, and in the coastal hills. While
the lack of tree cover in these areas biases the mapping — since mass wasting features are much
more visible from the air where there is no tree cover —there is also no doubt arelationship
between the forest and ground disturbance that the photos record, and the instability of the land.
The results of our on-the-ground surveys of erosion features in sample plots revealed numerous
erosion features that appear to date back to the 1955 storm and to logging and agricultural
practices of that era.

If our interpretation of the gauging station record is correct, the bed of Pescadero Creek at the
station aggraded about one and a half feet in the immediate aftermath of the storm. Y et, by 1958,
the apparent elevation of the streambed at the USGS gauge had fallen to about the same elevation
it had prior to the storm. The apparent rapidity with which the streambed elevation recovered
after the 1955 storm may be attributed to two characteristics of this watershed: the prevalence of
low density, weak rocks that make up much of the watershed' s geology; and the deeply confined
stream channels of the middle and upper watershed.
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Much of the geology of the Pescadero-Butano watershed consists of mudstone, shale, and
sandstone (see Map 6-1 in Chapter 6; see also Ellen and Wentworth, 1995 for description of
bedrock units). Santa Cruz mudstone, one of the most common rock types, is very light and
friable; once exposed, it breaks down quickly into a fine-grained silt (Owens, 2003). Other
predominant rock types, including Butano Sandstone and the sandstones, mudstones, siltstones,
and shales of the Purisimaformation, also are weak and fine-grained. As stream sediments, the
lighter rock types are easily mobilized and transported. The weaker rock types break down
quickly into their constituent grain particles (much of the larger gravel-sized sedimentsin
Pescadero Creek appear to be derived from the relatively limited areas of volcanic rock in the
upper Pescadero watershed) 3. The resulting fine sediments may be transported as a stream’s
suspended load, and can move very quickly through the system, even in moderately high flows.

Much of Pescadero Creek (upstream of Loma Mar), Butano Creek, and their tributaries, consist of
deeply incised or confined channels. Pescadero Creek above Loma Mar is for the most part a
broad-bottomed, steep-banked stream with limited flood plain development that, in the summer,
meanders between alternating and mid-stream gravel bars. During floods, the channe fills
rapidly with the rising flows, and the creek behaves like a gigantic sluice box, rapidly and
efficiently sorting, breaking, and transporting sediments.

The three to four winters following the 1955 storm were relatively light, with the exception of the
April 2, 1958 storm, which produced stream flow with areturn period of about 14 years. These
smaller events were probably sufficient to bring additional fine materials into the stream
channels, but not to trigger much additional mass wasting. They were, however, apparently
enough to weather and transport not only the additional fines they washed into the streams, but
much of the massive sediment load from the 1955 storm — at least as far as the lowlands.

Pescadero Creek maintains a moderate range of gradient until it reaches Pescadero Marsh (see
Map 7-1in Chapter 7). The elevation of the bed at the Stage Road Bridge, for example, is about
10 feet above mean sealevel. By the time sediment arrives from the upper watershed at the
aluvial reach of the stream, which begins around the USGS gauge, it consists primarily of small
gravel, sand, and silt. Further downstream, by the time the stream enters State Park |and around
the end of Water Lane, the material isfiner still (see Chapter 7). Pescadero Creek therefore has
the ability to transport sediment — especially the fine material that it carriesin its lower reaches —
al the way to the ocean. This can be seen in the bed material that presently makes up the
channel: even in the reach just upstream of its confluence with Butano Creek at Grassy Point in
Pescadero Marsh, the bed of Pescadero Creek is composed of sand and small gravel.

Butano Creek, on the other hand, has avery low gradient after it emerges from its canyon, at
about the Cloverdale Road bridge (see Map 7-1 in Chapter 7). The course of Butano Creek
follows the San Gregorio Fault through the fault’ srift valley to Pescadero Marsh. The lower
course of Butano Creek has thus been extended several miles, but the drop in elevation has not
changed. The Butano Creek watershed is composed almost entirely of sandstone, mudstone, and

3 Asone TAC reviewer points out, although the Butano and Purisima Formation rocks are generally relatively friable
and easily erodible when they are bare, they are variable in strength properties. They also contain local beds and
lenses of conglomeratic sandstone that may be a source of gravel in streambeds.
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shale, including arelatively large seam of the highly erodible Santa Margarita Sandstone. While
the upper part of the stream, above the falls, contains boulders and exposed bedrock inits bed, the
bed of the lower reach, where the stream parallels Cloverdale Road, is made up of very fine
material — the products of erosion and weathered sediment that accumulates in the nearly flat
gradient of the creek’slower reach. Thisis most evident in the vicinity of the Pescadero Road
Bridge (Cook, 2003), and in the Alder Patch upstream and downstream of the bridge, where a
heavy accumulation of fine material has apparently raised the bed of the stream several feet,
resulting in asluggish, braided channel. This condition has no doubt been exacerbated by the
Pescadero Road Bridge itself, which constricts the channel and reduces its flood (and sediment)
conveyance capacity (Swanson, 1999). Pescadero resident William Cook has prepared a report
that details the history of changesin lower Butano Creek. Cook maintains that, in addition to the
constriction caused by the bridge, flooding has aso been exacerbated by the partial filling of the
floodplain by the construction of Pescadero Road and the fire station; and by the dense vegetation
and beaver dams in the lower course of the stream below the bridge (Cook, 2003).

The effects of the 1955 storm on Butano Creek were, if anything, even more dramatic than those
on Pescagero Creek. InJuly, 1955, field notes by an anonymous Department of Fish and Game
biologist included the following description of Butano Creek: “...a very nice stream for salmon
and trout reproduction....” The main threat to the fishery noted was from the “web of diversion
irrigation.” 1n 1954, Fish and Game biologist Leo Shapovalov noted “...aminor problem of
siltation from logging operations by Santa Cruz Lumber Company” in the upper watershed. He
noted that much of the stream bottom in the higher reaches of the creek was composed of
bedrock, with the lack of spawning gravel alimit to the productivity of the fishery. Shapovalov
described Butano Creek asa“...cool, well-shaded small stream flowing through redwoods except
initslower 2-3 miles, which is open, delta-like country. It might provide some trout fishing, but
steelhead have never been too plentiful because of the Falls.”

After the storm, a 1958 stream survey by Ken Middleton and Ron Regnart of the Department of
Fish and Game found very different conditions. They described the channel bottom as consisting
of, “...mud in the vicinity of the mouth, sand predominant in the rest of the stream, 2-4 inches
deep. Gravel and rubble next in abundance. Spawning considered poor due to heavy sand
deposition.” They attributed the heavy accumulation of sand to lumber operations in the upper
watershed “for the past 3 years,” and noted that the most intensive lumbering operations had been
occurring at the junction of the north and south forks, where fallen trees and slash, “...completely
hide the stream.” Conditions had not changed much by 1964, when a stream survey by Fish and
Game biologist Glenn Brackett reported abundant fines and little good spawning habitat: “ Steam
channels have a deep layer of silt, and the sandy-silty bottom is constantly shifting.” In South
Butano Creek, Brackett estimated that the bed composition included 22 percent sand, 40 percent
silt, and 10 percent organic debris.

4 Thisand the following references to Fish and Game surveys and field notes are from Robert Zatkin's compilation
of information from Department of Fish and Game files on San Mateo County streams, published as, San Mateo
County Streams. Compendium of Information,13 volumes, 2002.
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Professor Robert Curry of U.C. Santa Cruz and severa of his colleaguesin a 1985 study of the
hydrology of Pescadero Marsh provide further evidence of the relative difference in the behavior
of Pescadero and Butano Creeks in response to the 1955 storm (Curry et a, 1985). Their analysis
of core samples taken from several locations around the marsh reveal that, between 1955 and
1984, Butano Creek had deposited up to five feet of sediment in its floodplain above and within
the Marsh, while Pescadero Creek had deposited only about two feet. Furthermore, they
observed that the area of deposition for Butano Creek was much larger than for Pescadero Creek,
meaning that the total volume of material deposited by Butano Creek was many times that for
Pescadero Creek. They assumed asimilar rate of hillslope erosion in the two watersheds, but
conjectured that Butano Creek carried a much larger amount of sediment due primarily to
material scoured out of the banks and stream bed below Butano Falls. Their conjectureis
substantiated by our survey of the bed of Butano Creek at the Cloverdale Road Bridge (see
Chapter 5), which indicates that the elevation of the bed of the stream at that location fell by
nearly five feet between the time the bridge was built in 1963 and our survey in 2003.

Another source of the sediment deposited in the lower course of Butano Creek is the extensive
gullying of the coastal hills. Gullying appears to have begun in earnest with the 1955 storm, and
continues to contribute large quantities of sediment to the lower courses of both Pescadero and
Butano Creeks®.

A possible explanation for these observationsis that sediment entering Butano Creek in the 1955
storm caused the creek bed to aggrade by several feet. Then, in the years after the storm, much of
the stream incised back to or below its former elevation. Changes in runoff from timber
operations and residential development in the watershed may have caused an intensification of
runoff during storms, which may have resulted in portions of the creek incising to alower
€levation than before widespread disturbance in this watershed. Another possible explanation for
thisincision is tectonic uplift, either from the 1906 earthquake or from smaller, more recent
events. A third explanation, though one that currently is unsubstantiated, stems from the
possibility that the present lower course of Butano Creek, at the western edge of the valley, may
be an artificial channel, and that the creek may have been relocated at the time of agricultural
clearing of the area along Cloverdale Road prior to World War I1.

Whatever the reason for channel incision, Butano Creek, because of itslow gradient, small
drainage area, and the natural and built constrictions in its lower channel, does not have the
ability to transport all of its sediment load to its mouth, and the material is instead deposited on
the floodplains during floods, and in the stream channel, at and below the Alder Patch, at other
times. Pescadero Creek, by contrast, has the ability to transport its sediment load al the way to

5 Long-time Pescadero resident and farmer Noel Dias noted in a personal communication that when the coastal hills
were being actively farmed (see discussion of flax farming in Chapter 3), the farmers took care to remediate any
rills or small gullies before they had a chance to develop. The conditions for gully development may be associated
with use of the coastal hills for agriculture, but may be more directly attributable to large storm events that
coincided with the abandonment of agriculturein the hills. Regarding gully development in the coastal hills, see
Mitchell Swanson et al, “An example of rapid gully initiation and extension by subsurface erosion: coastal San
Mateo County, California.” Geomorphology, 2 (1989), pp. 393-403.

Pescadero-Butano Watershed Assessment 2-8 ESA /202395



2. OVERVIEW, CONCLUSIONS, AND RECOMMENDATIONS

the sea, enabling it to recover quickly from major storms and to maintain a remarkably stable bed
elevation over time, as shown in our bridge surveys (Chapter 5).

Fish and Game surveys from the 1960s and 1970s indicate that Pescadero Creek’ s fishery, at least
in the upper watershed, also recovered relatively quickly from the 1955 storm. A 1962 survey by
Glen Brackett and Richard Burge, from Loma Mar to just above Iverson Creek (in what is now
Portola Redwoods State Park) noted that “...40 percent of the creek may be used for spawning.”
They observed that the stream bed consisted of gravel mixed with moderate amounts of sand and
silt. Several other surveys of Pescadero Creek tributaries, including Peters Creek, Oil Creek,
Slate Creek, Tarwater Creek, Little Boulder Creek, and Fall Creek, noted in all instances — except
Tarwater Creek — siltation that the observers attributed to timber operations, as well aslarge
accumulations of woody debris. In all these streams, however, the surveyors noted good
spawning and rearing habitat. Similar observations were made in the 1960’ s of Little Butano
Creek, which had been relatively unaffected by logging operations, and Honsinger Creek. These
reports contrast with a 1963 survey by Brackett of the lower part of Pescadero Creek, from the
marsh to the downstream boundary of Memorial Park. He found the best spawning areas were
above the “Loma Mar Bridge’ (the lower Wurr Road Bridge?). Below this point he noted “ great
quantities” of sand and silt and poor spawning habitat.

It isalso interesting to note the results of a July, 1977 survey of the mainstem of Pescadero Creek
from Memorial Park to the lagoon, which found extensive siltation of the streambed: the
surveyors noted that the bed had 1-2 inches of silt deposited on the surface in most places, and
overall was made up of 50 percent sand, 40 percent silt, and only 10 percent gravel and larger
sediment from Memorial Park to stream mile 5.3 (alength of 5.8 miles). From there to the
lagoon the bed was made up of 50 percent sand, 30 percent silt, 10 percent coarser material, and
10 percent organic debris. These observations were made toward the end of the 1975-77 drought,
the driest period on record. There simply may not have been sufficient flows in the two or three
years previous to the survey to transport even very fine material.

THE WATERSHED BEFORE AND AFTER 1982

The January 3-5, 1982 storm was of a similar magnitude to the 1955 storm, and probably had a
similar effect on the watershed. The USGS notes that the 1982 storm triggered 18,000 fast-
moving debris flows and numerous slower-moving landslides and earth flows in the San
Francisco Bay region, causing 25 deaths and $66 million in property damage (USGS, 1997). The
USGS mapped debris flows and large landslides resulting from the storm, and found high
concentrations of debrisflowsin several areas of the Pescadero-Butano watershed: in the area
between Bradley Creek and Honsinger Creek (up to 20 individual debris flows per square
kilometer); in the Butano basin, centered just upstream of the confluence of South Fork Butano
Creek and Butano Creek (up to 22.1 per square kilometer); and in the area west of the lower
course of Butano Creek (up to 27.2 per square kilometer) (Ellen and Wieczorek, 1988, plate 8).
The storm also triggered alarge landslide, consisting of translational debris slides, at least nine of
which coalesced into two debris flow tracks in the upper tributaries of Fall Creek, in Pescadero
Creek County Park (Ellen and Wieczorek, 1988, plate 8 and Table 8-4).
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The USGS stream gauge flow measurement record is missing for the years from 1972 through
1987, so it was not possible to conduct an assessment of changes in stream bed elevation as we
did for the 1950s. Furthermore, the California Department of Fish and Game seems not to have
conducted stream surveys in the Pescadero-Butano watershed during the 1980s (there are no
stream survey reports from this time period in Robert Zatkin's previously referenced
compilation). The only piece of physical evidence that we have that suggests a similar response
of the stream channel is a 1986 survey of the Anderson Bridge, below LomaMar. That survey
(see Chapter 5) indicates that the elevation of the thalweg (the deepest part of the channel —the
low-flow channel) was 1.3 feet higher in 1986 than when the bridge was built in 1937. By the
time of our survey in the fall of 2003, the elevation of the thalweg had lowered by 2.6 feet
compared to the 1986 survey. This suggests, but certainly does not prove, that the bed of
Pescadero Creek aggraded and then incised in response to the 1982 storm, in asimilar manner to
its response to the 1955 storm.

Neither would it be surprising if the 1982 storm did have asimilar effect on the watershed. As
noted above, the 1982 storm produced flows in Pescadero Creek of a similar magnitude to 1955.
One long-time resident recalls that in the town of Pescadero, the 1982 flood waters were “alittle
bit higher” than in 1955 (see Chapter 3). Furthermore, while the California Forest Practices Act
became law in 1974, its full implementation took several years. By 1982, logging had declined in
the watershed, but was still the predominant land use in the upper Pescadero and Butano basins,
asit continuesto be today. The recently harvested timberlands would not yet have begun to
benefit from improved logging practices, and, asin 1955, there had been no major storms for the
past severa years. Asthey were prior to the 1955 storm, the hill slopes and stream channels may
have been “loaded” with material ready to move downslope and downstream, once the hillslopes
became saturated with rain and the channels filled with floodwaters.

The February, 1998 storm produced the largest flow recorded at the USGS gauge since it began
continuous operation in 1951. Long-time residents who experienced al three floods agree that
the 1998 flood produced higher water in town than the 1955 or 1982 storm (see Chapter 3). The
record of stream measurements taken at the USGS gauge in the months and years following the
1998 storm shows no 1955-like response of the elevation of the stream bed (Chapter 4). There
was asmall increase in elevation in the year 2000, but no dramatic, immediate change as we see
in the record from the 1950s. This may indicate that there is less easily mobilized sediment
stored on the hillslopes and in the stream channels than there was at the time of the 1955 and
1982 storms, and that the watershed is recovering from the widespread disturbances of the last
century. The results of the sediment source analysis conducted for this study, presented in
Chapter 6, indicate atrend toward lower sediment yield rates.

EROSION AND SEDIMENT DELIVERY THEN AND NOW

Erosion in the Pescadero-Butano watershed is estimated at an average of 2,000 yds*/mi®/year over
the period 1937 to 2002 (Chapter 6). Sediment delivery, that is, the amount of eroded sediment
that enters stream channels, is estimated at an average of 1,700 yds’/mi?/year over the same time
period. The relative amounts of both erosion and sediment delivery from the various terrain types

Pescadero-Butano Watershed Assessment 2-10 ESA /202395



Y il W | L BT =
Hillslope Geomorphic Units and Sediment Yield

T

Quaternary, all slopes - Highest yield - 3300 cuyd/sqmi/yr
Sandstone & Mixed, steep slope - Substantial yield - 1000 to 2000 cuyd/sgmi/yr
Sandstone & Mixed, gentle slope - Moderate yield - 500 to 1000 cuyd/sgmi/yr
Shale/Mudstone, all slopes - Lowest yield - less than 500 cuyd/sqmi/yr

(g

| | I
0 2,500 5,000
Feet

Pescader o-Butano Water shed Assessment / 202395 =
Map 2-2
Hillslope Geomorphic Units and Sediment Yield

SOURCE: USGS daasets from Bay Area Regiond Database; Pecific Watershed Associates



2. OVERVIEW, CONCLUSIONS, AND RECOMMENDATIONS

in the watershed quantified in this study are in line with expectations, with more highly erodible
geologic units and steeper areas generally producing the largest quantities of sediment (Map 2-2).

Erosional features associated with land management account for the majority of sediment
delivery volumes from the watershed: we estimate that approximately 90 percent of all sediment
entering stream channels is from erosion features that are associated with some kind of human
land use (see Table 6-12 in Chapter 6). In order of importance, roads, agricultural including
grazing, and timber harvest land use associations account for the largest percentage of the total
sediment delivery (see Table 6-13 in Chapter 6). Intensive land use practices have contributed to
accelerated, human-caused erosion throughout the watershed, resulting in increased sediment
loading of the streams. Over the past 50 years, subsequent sediment transport within the upland
stream channels has, in al likelihood, contributed to aggradation, sedimentation, and flooding in
the lowlands of the watershed.

Analysis of aerial photos (Chapter 6) indicates that commercial timberlands accounted for alarge
amount of sediment during the earlier years covered in thisinvestigation. The 1956 air photo set
reveal ed widespread occurrence of mass movements in timberlands that had been subjected to
clear-cutting and use of tractors for log skidding. Mass movements were much less widespread in
these areas on both the 1982 and 2000 air photo sets that we examined. It islikely that improved
land management practices are the central factor in reducing erosion and sediment delivery on
commercia timberlands. Field observations indicate, however, that there may be substantial
quantities of sediment still stored in smaller streams in timberlands previously subjected to tractor
logging. Consequently, the areas underlain by sandstone and mixed lithology, which constitute
much of the forested area of the watershed, may continue to produce relatively large quantities of
sediment for some time.

The area of the watershed west of the San Gregorio Fault accounts for asignificant proportion of
the erosion and sediment delivery documented in Chapter 6. While the bulk of this arealacks
forest canopy cover and may be naturally more susceptible to erosion, it has aso seen some of the
most intensive land management activities, particularly cropping and grazing. Much of the
erosion was initiated prior to 1956, but continues today. Most mass movements and gullying in
thisarea occur in relatively steep hillslope areas.

STREAM CHANNELSTODAY: GEOMORPHOLOGY AND FISH
HABITAT

As described in Chapter 7, there appears to be substantial variation in sediment supply entering
the stream system through smaller drainage basins (less than 6 square miles or 10 square
kilometers), but in the larger streams, the cumulative inflow from smaller basins creates a
relatively uniform and abundant supply of sediment stored in stream channels. Thisisseenin a
relatively consistent distribution of gravel barsin channels with drainage areas greater than

6 square miles. A surprisingly consistent sediment size distribution is found throughout the
Pescadero Creek channel network, extending even into the steeper headwater channels with small
drainage areas where coarser sediment size distributions might be expected. Hence, evenin
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relatively small channels high in the watershed, sediment sizes on the bed are frequently suitable
for spawning by salmonids. Given that even within the steeper stream reaches there are areas of
relatively low channel slopes -- well within the range utilized by steelhead -- migration barriers
may be a primary factor limiting the extent of available steelhead habitat. In contrast, Butano
Creek bed material consists of both very coarse material and very fine material, with alower
proportion of gravel between the extremes. Unlike Pescadero Creek’ s watershed where a
relatively large variety of bedrock types are found, the Butano basin contains primarily fine-
grained sedimentary rocks that tend to weather to fine gravel, sand and silt sizes, and produce
relatively little coarse gravel. Hence, good quality spawning habitat is more limited in Butano
Creek than in Pescadero Creek.

Large woody debris (LWD) is likely to be less abundant in the watershed than prior to European
settlement, due to logging activities and stream management that included LWD removal over the
past century. Itislikely that, prior to the large-scale mechanized logging that began around 1930,
very large redwoods lined stream channels throughout much of the upper watershed, providing
extremely long-lasting LWD that was not easily mobilized.

LWD abundance varies significantly from reach to reach, asistypical in forested watersheds.
Relatively mature stands of conifersin public parks adjacent to stream channels in the Pescadero-
Butano watershed are likely to provide significant LWD inputs that would be expected to improve
pool habitat (cover and depth) over the coming decades. Live trees-- mostly hardwoods -- growing
within the stream channels provide a source of LWD available over the short-term.

Channel and floodplain morphology in the lower reaches of Pescadero and Butano Creeks, or the
‘Marsh’ reaches, are influenced by tidal processes. The marsh reaches exhibited distinctive
morphological characteristics compared to the rest of the watershed, including greater channel
width, higher entrenchment ratios, and lower ratios of bankfull depth to floodplain height.
Moreover, these channel reaches exhibit finer sediment size distributions, suggesting relatively
more frequent episodes of overbank flooding and deposition compared to other parts of the
watershed. Although our field measurements did not detect a significant change in channel slope,
periods of high tide that coincide with flood flows, as well as seasonal lagoon formation, would
be expected to reduce the water surface slope and therefore the energy gradient of the streamin
thisarea. This creates a strongly depositional environment, which isanormal feature of an
aluvia river as it approaches afixed base level such asthe sea. The growth of dense riparian
vegetation along channel banks would tend to enhance this effect.

These same common stream features are reflected in the quality of the watershed’ s fisheries
habitat, as indicated in Chapter 8. Overall, most of the sites surveyed in the Pescadero basin
provide adequate habitat for salmonid spawning and rearing (Map 2-3), including suitable
spawning gravels, frequent pools, good riparian forest growth, afavorable population of benthic
macroinvertebrates, and adequate water quality (especially temperature) and flows. Few barriers
to fish migration, other than natural falls, were seen by our field crews or noted in previous
surveys, except in small tributaries and high in some larger tributaries. The common habitat
impairments, which may also be considered factors limiting the productivity of the fishery,
include alack of cover, related to the infrequency of large woody debris; abundant fines, and
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shallow pools (which itself is related to the abundance of fine sediment and the lack -- or rather
the infrequency -- of large woody debris).

CONCLUSIONS AND RECOMMENDATIONS

As stated in Chapter 1, the specific objectives of the Pescadero-Butano Watershed Assessment
areasfollows:

1.  Characterize the watershed and identify the areas of remaining high quality salmonid
habitat, that should receive high priority for conservation and restoration treatments;

2. Identify the factors and anthropogenic processes limiting the quality of salmonid habitat in
the watershed, and water quality generally.

3.  Identify the most cost-effective treatments for improving salmonid habitat, and the areas
where these should be employed.

Regarding the first objective: adequate, but generally not excellent steelhead trout spawning and
rearing habitat exists throughout arelatively large area of the watershed that is accessible to
anadromous fish. The lack of deep, sheltered pools and undercut banks in the reaches we
surveyed, however, indicates that there islittle suitable habitat for coho salmon. The best
salmonid habitat that we observed is found in the upper Pescadero basin, including the upper
mainstem of Pescadero Creek itself (upstream of LomaMar), and in the following tributary
streams: Tarwater Creek, Peters Creek, Slate Creek, and Oil Creek. We have assigned these areas
aHigh Priority for conservation and restoration, asindicated in Map 2-4. This designation means
that these areas should receive highest priority for conservation and restoration of fisheries
habitat; that relatively little improvement in existing conditions is required to optimize the quality
of habitat; and that minor improvements can be expected to provide substantial benefit.

Other streams in the upper Pescadero basin, such as Little Boulder Creek and severa other of the
tributaries draining the north slope of Butano Ridge, provide only alimited extent of good quality
salmonid habitat in their lower reaches, but may be important in contributing cold water to the
mainstem channel through the summer, and in providing habitat for other aquatic species. The
Old Haul Road crosses nearly al of these streams. Many of the crossings are culverted and pose
long-term threats of catastrophic fill failure. Most of the crossings are, however, in steep reaches
of these streams, presumably above the natural limit of anadromy. Waterman Creek is still
recovering from severe past disturbance, including culverting of itslower reach and filling of its
channel. A major stream restoration project, sponsored by the California Department of Fish and
Game, has restored this reach, and provided some spawning and rearing habitat, though as yet of
limited quality. Further upstream, alog dam presents a barrier to upstream migration. We have
assigned these basins a Moderate Priority ranking (Map 2-4) for fisheries conservation and
restoration. Protection and enhancement of these areas is of importance to the overall health of
the fishery, but is likely to have mostly indirect beneficial effects. Further work on Waterman
Creek, particularly to remove the old log dam, may also be warranted.
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With the exception of Pescadero Creek itself and Pescadero Marsh, the lower part of the
Pescadero Creek Basin, including the Bradley Creek and McCormick Creek basins, is currently
of minor importance to the fishery, and consequently we assigned this areaa Low Priority
ranking. From the perspective of protecting and enhancing the fishery, the most important actions
in the Low Priority areas will be controlling sediment, protecting riparian corridors, and
minimizing water diversions. Such actions would help reduce sedimentation in the lower
Pescadero Creek channel and Pescadero Marsh, enhance biological resources other than salmonid
habitat, and might eventually lead to reestablishment of the streamsin these basins as spawning
and rearing habitat. While landowners should be encouraged to undertake such activities as
improvements in their land management practices, they can be expected to have arelatively high
cost to benefit ratio, in terms of improvement of the fishery. We only observed conditions at the
mouth of Honsinger Creek, which was dry in August, 2003, but one resident subsequently
reported that steelhead use this creek for spawning and rearing, and older Department of Fish and
Game surveys note use of Honsinger Creek by steelhead. Since we have no further information
on Honsinger Creek, we are not assigning this basin a priority ranking, but rather suggest that a
survey be conducted to ascertain current habitat conditions, fish utilization, and factors limiting
productivity of the fishery.

Pescadero Creek below Loma Mar provides moderate quality spawning and rearing habitat, and is
important as amigration corridor. We conclude that protection and enhancement of the stream
corridor and its riparian areais of sufficient importance to assign it a Moderate Priority rating for
fisheries protection and enhancement.

Much of Butano Creek’sfishery isin only fair condition at best, but may be expected to improve
gradually over time with the much-improved land management practices now in place in the
upper watershed, and as this area continues to recover from the massive disturbance caused by
mid-20th Century clearcutting, tractor logging, and the 1955 storm. Our single survey station in
the reach of Butano Creek between the Cloverdale Road bridge and Butano Falls received a
“good” rating, and one TAC reviewer notes that there are long reaches of Butano Creek upstream
of Cloverdale Road where the habitat is very good and densities of steelhead are higher than in
sections of Pescadero Creek. It ispossiblethat Little Butano Creek provides limited but good
quality spawning for anadromous fish just above its confluence with Butano Creek and below its
falls (though we did not survey thisreach), and the upper part of this stream, which has excellent
habitat and which supports rainbow trout, may serve as an important population and genetic
reservoir. We assigned middle and upper Butano Creek above the Cloverdale Road Bridge a
moderate rating, indicating that relatively extensive effort, particularly to reduce sediment input
to the stream system, is required to effect significant improvements in the fishery. We assigned
Little Butano Creek basin a High Priority ranking (Map 2-4).

Pescadero Marsh serves as important habitat for salmonids. The marsh is used extensively by
steelhead juveniles and smoltsin the period from late spring to early summer, and as a migration
corridor for adult fish in the winter and early spring (Smith, 1987). We assigned Pescadero
Marsh a High Priority rating, indicating its overall importance for salmonids, and particularly
steelhead, in the watershed.

Pescadero-Butano Watershed Assessment 2-16 ESA /202395



High Priority

Moderate Priority

Low Priority

Insufficient Information

0 2,500 5,000
Feet

Pescader o-Butano Water shed Assessment / 202395 =
Map 2-4
Priority Sub-Basins

SOURCE: USGS data sets from Bay Area Regiond Database; Environmental Science Associates
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In regards to the second objective: as stated above, the most broadly observed impedimentsto a
productive fishery include a lack of cover, related to the infrequency of large woody debris;
abundant fines, which we observed as deposits in streambeds, but which also are likely to impair
water quality during higher flows; and shallow pools.

The anthropogenic causes or contributors to these impediments are for the most part past land
management practices, including clearcut and tractor logging, a period of intensive, mechanized
agriculture on steep, unstable hillslopes, followed by abandonment of agriculture in these areas,
and road construction and other grading activities, al of which have increased erosion and
delivery of sediment to stream channels; and disturbances within and along the stream channels
themselves, including removal of riparian vegetation, manipulation of stream beds, stream banks,
and stream courses, and construction within or adjacent to stream banks. While these practices
have for the most part halted or decreased, the legacy of past practices continues to impede the
fishery. Investigation of other possible impediments, such as water diversions and water
pollution (nutrients and toxics) from runoff, septic system seepage, and other sources, were
beyond the scope of this study (see however the forthcoming results of the Regional Water
Quality Control Board' s Surface Water Ambient Monitoring Program (SWAMP) study in the
Pescadero-Butano watershed). We observed severa migration barriersin our fieldwork, and
noted several more from past California Department of Fish and Game stream surveys. Most of
these barriers are close to the natural limit of anadromy, where streams become too steep or too
small for salmonids. We did not find that artificial barriers are a major impediment to the fishery
in this watershed.

Asto the third objective, the fishery can be improved through measures that will increase cover,
improve pool depth and frequency, and reduce fine sediment. In the short-term, judicious
placement of large woody debris may be used to improve cover and effect pool formation. This
should be accomplished first through complete surveys of the anadromous sections of the streams
within the high priority basinsindicated in Map 2-4, and then by the development and
implementation of site-specific work plans based on these surveys. Long-term, the supply of very
large, stable woody debris should be achieved through protection of riparian corridors, in order to
alow the re-growth of large streamside redwoods. Some of the effective means by which this
can be accomplished are fencing to alow recovery of disturbed riparian areas, and in some places
active revegetation of streambanks and floodplains; purchase of land for parks, open space, or
conservation areas; establishment of conservation easements to limit land uses within riparian
areas, and outreach to and education of private landownersto encourage and assist them in their
own conservation land management practices. It can be expected to take decades to establish an
adequate supply of high-quality, naturally-recruited LWD in parts of the watershed that have been
recently disturbed.

In the lower part of the watershed, particularly in the lower channels of Pescadero Creek and
Butano Creek, management of large woody debris should take into account protection of private
property and public infrastructure: in addition to its general benefit as an element of fish habitat,
large woody debris can cause bank erosion, plug culverts, damage bridges, reduce flood
conveyance, and pose safety hazards during high flows. Log jams can be particularly destructive
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and usually provide minimal benefit to fish. The lower reaches of Butano and Pescadero Creeks
are used by fish primarily as migration corridors, though some spawning takes place in the lower
course of Pescadero Creek. While placement or maintenance of large woody debrisin these areas
might improve fish habitat by increasing habitat diversity and complexity and by providing cover,
these benefits need to be weighed against potential harm to private property and infrastructure.
Use of other structures, such as boulders placed in the streambanks, may be more appropriate
than log structures if active improvement of fish habitat is deemed desirable. Removal or
modification of downed trees and log jams may, in some instances, be a prudent course of action,
where there is a clear threat to property or safety.

From the perspective of erosion and stream sedimentation, land use practices have improved in
the Pescadero-Butano watershed over the past several decades. The timber harvest practices of
the timber companies now active in the watershed are less intensive, and are far more sensitive to
issues of erosion and water quality than their predecessors . Farmers and ranchersin the
watershed also are actively improving their soil conservation and other resource protection
practices, individually and through work with the Natural Resources Conservation Service and
the Farm Bureau. Thereis also agreater awareness of the need for erosion control during and
after construction and road maintenance activities. In addition, the area of protected lands
continues to increase with the acquisition of former ranch and timber lands for parks and open
space. Such acquisitions generally terminate intensive use of these lands, and the various parks
and open space agencies have shown strong interest in addressing on-going and potentially
controllable erosion problems. While erosion and sediment delivery resulting from past
management will likely continue for some time, we may expect an overall decreasein erosion and
sediment delivery to stream channels as land use practices continue to improve and as degraded
lands recover both naturally and through proactive treatments.

Nevertheless, relatively high rates of stream sedimentation produced as the legacy of mid-20™
century land management practices can be expected to continue, both from features that continue
to erode, and from sediment that has already entered the stream system but has yet to be
transported through it. The geology of the watershed, the friability and small grain size of much
of the supplied sediment, and the vulnerability of the watershed to mass wasting associated with
high-intensity storms, mean that fine sediment reduction is a challenging prospect at best.

While eliminating all sources of controllable land management-associated sediment delivery to
streams would produce the best results in terms of stream health, certain classes of erosion are
both more practical and more cost-effective to address than others. The inventory, assessment
and treatment of road-related sediment delivery is perhaps the most cost-effective and immediate
strategy for reducing continued anthropogenic sediment loading of stream channels. Timber
companies operating on commercial timberlands in the Pescadero-Butano watershed and the San
Mateo County Parks and Recreation Division have worked to upgrade their active road networks
in recent years. However, there remains an extensive network of secondary, infrequently used,
and abandoned logging roads and skid trails on both private timberlands and public parklands that
constitute an important source of both chronic and episodic sediment delivery to streams. These
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roads should be inventoried and treated, with greater emphasis placed on roads in High and
Moderate Priority basins.

Similarly, ranch roads, both on actively grazed lands and on recently acquired public lands,
appear in many cases to be poorly constructed with regard to drainage, fill stability and slope
location. Upgrade of both forest and ranch roads, particularly in those areas or geol ogies most
susceptible to erosion (where most of the commercial timberlands and many park and open space
lands are located), would go far in cost-effectively reducing anthropogenic sediment loads.

Many low-order stream channels have been observed to store large quantities of sediment from
previous land management practices. While in most cases this sediment cannot be treated cost-
effectively, in some instances (particularly in high priority sub-basins) sediment may be removed
or stabilized. A comprehensive inventory of lower order stream channelsin high priority sub-
basins should be undertaken to evaluate both the conditions with regard to stored sediment and
the potential for treating degraded stream channels.

Gullies have been shown to be the most important source of controllable sediment delivery in the
western part of the Pescadero-Butano watershed. To minimize gully initiation, both cultivation
and grazing should be kept at relatively low intensities on the steeper slopesin this area.
Additionally, studies should be undertaken to determine the nature, effects and most cost-
effective treatment options for re-vegetating former agricultural lands with native plant speciesto
improve their stability. Many existing gullies continue to expand, and should be assessed to
determine the nature and rates of this expansion. Many treatments are available to check gully
expansion, including the use of heavy equipment to lay back gully walls to a stable angle, slope
re-vegetation, arresting head-cutting through installation of knick-point “plugs,” and fencing to
prevent livestock trampling and soil compaction. The aim of gully control would be to improve
the appearance and the biological productivity of the coasta hills, and to reduce sedimentation of
Pescadero Marsh and the lower courses of Pescadero and Butano Creek.
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CHAPTER 3
HISTORY OF THE PESCADERO-BUTANO WATERSHED

EXPLORATION, SETTLEMENT AND LAND USE

Bracketed by almost impassable cliffs on the south and north (Waddell and Devil’s Slide), the
steep and twisted ridges of the Santa Cruz Mountains on the east, and facing a rugged and rocky
coastline, the Pescadero watershed is remarkably isolated, given its proximity to the metropolitan
Bay Area. Thisisolation sowed and dampened the waves of change that came elsewherein
California. From the salt marshes on the west to the dry and rocky “chalks’ on the mountain
ridgetops, the Pescadero watershed contains a diversity of landforms, soil types and native
vegetation.

One element of the Pescadero’ s topography deserves specific mention — the unusual route taken
by Butano Creek as it emerges from the Butano Canyon and then turns sharply north running
parallel with the coastline for several miles before finally joining the main stem of the Pescadero.
Most of California s coastal streams run perpendicular to the coastline as do the valleys through
which they flow. The Butano’s unusual route caused considerable confusion to the Californios
when they laid out the land grantsin the 1830s. This confusion eventually came before the Land
Commission in the 1850s and then into the California courts, further complicating and delaying
the development of the Butano area.

THE NATIVE PEOPLES

The Pescadero area was occupied by several groups of native people that we now term Ohlone.
The Quirostes controlled the area from Bean Hollow Creek southward to Afio Nuevo Creek and
inland to Butano Ridge.! The Oljon controlled from the lower San Gregorio drainage southward
to Bean Hollow Creek, including the lower Pescadero and Butano drainages. The Cotogen held
the land in and around Purisima Creek.2

When the first Spanish land expedition traveled on horseback along the immediate coast in
October of 1769, they found a grass-covered landscape with only afew trees growing in the
deeper arroyos. In many places the grass had been burned by the Ohlone. In the vicinity of

1 Randall Milliken, “ The Spanish Contact & Mission Period Ohlone of the Santa Cruz-Monterey Bay Region” in A
Gathering of Voices: The Native Peoples of the Central California Coast, edited by Linda Y amane, Santa Cruz
County History Journal, Issue Number 5, 2002, pp. 25-33.

2 Randal Milliken, An Ethnohistory of the Indian People of the San Francisco Bay Area from 1770 to 1810, PhD
dissertation, University of California, Berkeley, 1991, p. 340; 420-1; 445-6.
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present-day Pescadero, Padre Juan Crespi wrote, Only in the watercourses are any trees to be
seen; elsewhere we saw nothing but grass, and that was burned.3

The Ohlone kept the landscape open by burning the meadows, a practice that encouraged the
native grasses to grow more vigorously providing food for both themselves and the wildlife that
they hunted. Because thisfirst Spanish expedition was dependent upon pasturage to feed their
horses and mules, they were always on the look-out for meadows that were not burned over. In
the vicinity of the present-day San Lorenzo River they found “a good patch of ground that is not
burned, and it is a pleasure to see the grass and the variety of herbs and roses of Castile.# Fire
historian Stephen J. Pyne has described this practice as burning in * pulses and patches.” Rather
than setting one late-season fire that burned the entire coastal terrace, the Ohlone fired the grasses
as they dried out, creating what Pyne calls a landscape “dappled with green and black patches.”>

The landscape that the Spaniards found in 1769 was a managed one, tended by people who knew
how to extract the most from it using their most effective tool—fire.

SPANISH CONTACT —-1769 —A BARE AND TREELESS COUNTRY

Traveling north, October 24, 1769 — between Waddell Creek and San Gregorio Creek, Engineer
Miguel Costanso of the Portola Expedition wrote,

“...arrived at an Indian village, two leagues from the place whence we started. Thiswe
found to be without its inhabitants, who were occupied at the time in getting seeds. We saw
six or seven of them at this work, and they informed us that a little farther on there was
another and more populous village, and that the inhabitants of it would make us presents
and aid us in whatever we might need...proceeded for two more leagues over rolling
country until we reached the village. The road, while difficult over high hills and canyons,
was attractive. To ustheland seemed rich and of good quality; the watering-places were
frequent; and the natives of the best disposition and temper that we had yet seen.

The village stood within a valley surrounded by high hills, and the ocean could be seen
through an entrance to the west-northwest. There was in the valley a stream of running
water, and the land, though burned in the vicinity of the village, was not without pasture on
the hillsides.”

On October 17, 1769 Costanso wrote: “ The country had a gloomy aspect; the hills were
bare and treeless, and, consequently, without firewood.” ¢ Father Juan Crespi wrote on the
same day:

“...taking a northerly direction, in sight of the sea, over high, broad hills of good
land, but all burned over and despoiled of trees. Only through the openingsisto be
seen the Serra Blanca which still remains with us, but after half a league’ s travel
there were some groves of redwoods. We crossed two arroyos [ Bean Hollow and

Bolton, p. 216.

Bolton, p. 215.

Pyne, Fire: A Brief History, p. 52.

From The Discovery of San Francisco Bay, edited by Peter Browning — Great West Books, Lafayette, CA, 1992. —
pp. 109-111.

o0~ W
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Pescadero] each one of which carried more than a buey of water. In two leagues we
crossed two valleys with very good land and an abundance of running water in each,
measuring more than a buey. One of them, besides the water spoken of, has a fair-
sized lagoon. Thisisa fine place, with good lands and an abundance of water, where
a good mission could be placed...”

The expedition returned several weeks later, passing along the coast again but their diaries are
much less descriptive.

THE LAST SPANISH EXPEDITION — TRAVELING SOUTH,
DECEMBER 1774

Inlate 1774, Captain Riveraled an expedition from Monterey northward to explore San
Francisco Bay. The expedition returned to Monterey via the route taken by the Portola expedition
in 1769, along the coast of present-day San Mateo and Santa Cruz counties. Thiswas the last
Spanish expedition along this stretch of coastline as the main route of travel between Monterey
and San Francisco was the much easier path through the Santa Clara Valley.

Captain Rivera s Diary, December 8, 1774 “ ...march has been very hard because of many high
slopes and it being very wet underfoot. We crossed three rivulets [ San Gregorio, Pescadero,
Butano] the second of which might do for a settlement, with plentiful grass, wood, and good
timber.”

Crespi was impressed with the amount of water in the country, particularly after having lived at
Carmel for 5 years and experiencing drought there. On December 8, 1774 he wrote “We went on,
and just before twel ve entered the valleys of San Pedro Regalado [Pescadero], in which we found
two very large arroyos containing a good volume of water and well grown with cottonwoods,
alders, willows, live oaks, and some thick groves of redwoods in the side canyons of the valley.
Besides the two large arroyos there are other smaller ones with running water and lagoons
grown with good patches of tule. These valleys [note the plural — Pescadero and Butano] have
much good arable land which could be easily irrigated with the water fromthe arroyos. There
are good pastures, much firewood, and timber for building, especially the redwood, which bears
a strong resemblance to cedar.” 8

7 From Fray Juan Crespi: Missionary Explorer on the Pacific Coast, 1769-1774, edited by Herbert Eugene Bolton.
University of California Press, Berkeley, 1927. Pp. 220-221.

8  Historical Memoirs of New California by Fray Francisco Palou, O.F.M. edited by Herbert Eugene Bolton, Russell
and Russdll, New Y ork, 1966, pp. 290-294.
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THE SPANISH PERIOD - 1770 —1822

The Pescadero-Butano watershed was on the periphery of Spanish California. The Ohlone living
there were eventually recruited by the missionaries of Missions San Francisco and Santa Clara.
When the Mission Santa Cruz was founded in 1791, the Pescadero fell under its jurisdiction and
beginning in 1797, some of the mission’s herds were pastured there.

Beginning in the 1780s, the missionaries at both San Francisco and Santa Clara began recruiting
Ohlone from the coastal area north of present-day Pescadero. According to Randall Millikin,
most of the Indian population north of Afio Nuevo had been congregated in those two mission by
the time that Santa Cruz was founded in 1791. Though Mission San Francisco was always
struggling to find pasturage for the mission livestock, they apparently did not make use of the
Pescadero-Butano area.

The coastal area from Pescadero south officially came under the jurisdiction of Mission Santa
Cruz following its founding in 1791. The mission padres concentrated their efforts on the coastal
terrace immediately east of the San Lorenzo River during the early years. It is doubtful that Santa
Cruz pastured very much if any livestock in the Pescadero prior to 1797.

The establishment of the Villade Branciforte immediately to the east of Mission Santa Cruz in
1797 caused the mission padres to turn their attention northward. Eventually the mission
maintained three ranches on the coast north of Santa Cruz, extending a distance of eleven leagues
(28.5 miles), including the valley of the Pescadero. Aswill be shown in the next section, when
Mexican citizens requested land grants in the Pescadero and Butano in the 1830s, they had to gain
the permission of the priest at Mission Santa Cruz.?

We have arare glimpse of the Pescadero coast from the pen of a French visitor in 1827. Sailing
from San Francisco southward to Santa Cruz on February 7, he wrote the following: “There are
eighteen leagues from the entrance to San Francisco Bay to the roadstead at Santa Cruz, and the
way is south-southeast, without turns and dangers. All day we had spy-glasses in our hands to
examine the coast, whose aspect the swift progress of the ship altered every minute. In general it
isvery high in the interior, and everywhere covered with forests of fir trees; it then grows lower
by a gentle slope toward the shore; but before reaching it, it rises again to form a long ridge of
hills, whence it descends finally to the sea, now bathing the foot of vertical rocky cliffs, now
gliding in sheets of foam over sandy or pebbly beaches. Beautiful verdure clothed the plains and
hills, where we constantly saw immense herds of cows, sheep and horses. Those belonging to
Santa Cruz meet those, less numerous of San Francisco; so that thislong strip of eighteen
leagues is but one continual pasture.”10

9 Kimbro, et a, Restoration Research: Santa Cruz Mission Adobe, 1985, p. 29.
10 From California Historical Quarterly, “ Duhaut-Cilly’ s Account of California’, p. 149.

Pescadero-Butano Watershed Assessment 34 ESA /202395



3. HISTORY OF THE PESCADERO-BUTANO WATERSHED

MEXICAN ERA —1822-1848

The Mexican erais dominated by the granting of mission landsto private individuals and the
importation of livestock into the Pescadero watershed. Thereis also evidence of some early
logging along Pescadero Creek upstream from the present-day town of Pescadero.

For the first decade of the Mexican Era, the Butano and Pescadero valleys were under the
nominal control of Santa Cruz Mission. However, asthe Mission’s herds grew smaller, its
influence retreated southward down the coast. In 1833, when Juan Gonzalez asked to be granted
the Pescadero Valley, Father Antonio Real, the priest in charge of Mission Santa Cruz, agreed to
the grant:

“ [the Pescadero] is a place which this Mission does not at present occupy, nor is it deemed
necessary for it in consideration of the fact that it has land enough for its few cattle, and
that being unoccupied it is considered public land...” 11

THE PESCADERO GRANT —1833

In 1833, Juan Jose Gonzalez, a native of the Mission of Santa Cruz and mayordomo of the
Mission, requested that he be given afour square league grant bounded on the north by Pomponio
Creek, on the west by the ocean, on the south by Butano Creek, and on the east by the crest of the
mountains.

Admitting that he was not that familiar with the land in question but aware that it was mostly
pastureland and dependant on the seasons rather than irrigatable farm land, he asked that he be
given the land so that he could move his cattle up from the Villa Branciforte. The Mexican
government approved the grant, and Gonzalez moved upwards of seven hundred head of cattle
onto the property. He built an adobe house on the eastern side of the property near Pescadero
Creek and awood frame house near Butano Creek where his vagueros lived.

By 1840 Gonzalez' s herd had grown to over four thousand head of cattle, roaming across the
Pescadero and up into the coastal hills. Periodic rodeos were held to gather the cattle together,
slaughter some for the hide and tallow trade, and separate the neighbor’ s cattle that had wandered
onto the grant. Cornelio Perez, a Santa Cruz resident who worked for Gonzalez during these
years, later said that the pasture closest to the coast was the least favorable for raising cattle:
“[The coastal grasses] are salt and inferior and improve as you go up towards the mountains.” 12
Gonzalez also had a herd of horses and a smaller herd of “tame cows’ that provided milk for the
workers on the rancho.

11 | and Case Number 104, Pescadero Grant p. 28.
12 | and Case Number 104, Pescadero Grant, p. 82.
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Perez also remembered that Gonzalez cut some timber up the Pescadero during the 1830s:

“[Gonzalez] cut some timber, thefirst he cut was up the Pescadero Creek in the mountains
for building his house when he founded the ranch; he also cut some for fences, corrals and
everything needed on the ranch.” 13

Gonzalez hauled the trees down Pescadero Creek with oxen on atrail that crossed and re-crossed
the creek numerous times before arriving in the valley.

The impression that one gets when reading the land case testimony given in 1861 is that Gonzal ez
was an absentee ranchero who lived with his large family of thirteen children near Mission Santa
Cruz, while vagueros and other |aborers tended to the ranch. If Gonzalez followed the custom of
the time, the majority of his employees were probably Mission Ohlone.14

THE BUTANO RANCHO

In September of 1834 Ramona Sanchez, widow of Benancio Galindo, requested that she be
granted a “vacant site adapted to keep my cattle on and carry on some husbandry” measuring one
league’ s distance along the coast and a half eague from the coast inland. Apparently Dofia
Sanchez did not actively pursue the grant until 1838 when she was officialy given the property.
That same year the land along the Arroyo del Butano was occupied by three of her children who
built a house on it, corrals and cultivated portions of it.

In 1861 Cornelio Perez testified that the Sanchez children had more than 400 head of cattle and a
few horses on the property and that they had “fenced in and planted a portion of theland.” Itis
not clear from the land title documents exactly where the house and corrals were located.
Following the death of two of the children, the third left the property and went to live with Dofa
Sanchez.

ISOLATION

The stories of both the Pescadero and Butano grants reflect a somewhat passive occupation
during the Mexican Era. Unlike other grants farther south in present-day Santa Cruz County that
were closer to the economic action centered on the landings that ringed Monterey Bay, these two
grants and those immediately to their south did not have long-term tenancy.

Bounded by the rugged Santa Cruz Mountains to the east, the rocky defile of Point San Pedro and
what became known as Devil’ s Slide to the north, and a rocky, harborless coastline, the easiest
access to and from the Pescadero during the Mexican Era was the road to Santa Cruz on the

13 | and Case Number 104, Pescadero Grant, p. 86.

14 Inlater litigation following the Land Commission hearings in the 1850s, the 4-league grant was whittled down to
less than aleague by pressure from neighboring property owners, in particular Loren Coburn and Jeremiah Clarke,
who bought the Butano Rancho in the early 1860s.
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south. The biggest obstacle to the south was the mudstone cliffs at present-day Waddell Creek
that forced horses and wagons to wait for low tide before making a dash aong the beach to get
around.

EARLY AMERICAN PERIOD — 1848-1868

The period from 1848-1868 was dominated by the quick transfer of the Pescadero and Butano
Ranchos into American hands and the efforts by the new ownersto extract aliving from the
isolated valleys. Early logging entered the two watersheds during this period, and most of the
agricultural and timber products found their way to the outside world via the chute at Pigeon
Point. The obstacle to travel between Pescadero and Santa Cruz became a political issue that
resulted in most of the Pescadero watershed being removed from the jurisdiction of Santa Cruz
County in 1868 (a small portion of the upper watershed remains in Santa Cruz County).

After residents on the north side of Monterey Bay circulated a petition protesting their being
included in the proposed Monterey County, the state |egislature decreed that Santa Cruz County’s
boundaries would include everything on the ocean side of the summit of the Santa Cruz
Mountains between the Pajaro River on the south and the headwaters of San Francisquito Creek
on the north. There was considerable debate exactly where the northern boundary actually was
located, so the boundary used was that of San Gregorio Creek. Therefore, the Pescadero
watershed fell within the jurisdiction of Santa Cruz County.

The arrangement was not convenient for the early settlers in Pescadero, however, as it meant that
they had to get past the steep cliffsjust north of Waddell Creek in order to travel to the County
seat in Santa Cruz. Asone traveler on horseback described that passage in November of 1849,
“...theroad one hasto travel is along the beach very close to the water and this can only be done
when thetide is low...We experienced two very bad spots because of some rocks, when the very
rough sea began to wash over us up to the pommel of our saddles.” 1> The Waddell Cliffs
continued to be atravel hazard throughout the nineteenth century.

When the boundaries of Santa Cruz County were first established by the state legislaturein
February of 1850, the northernmost boundary of the county was located at the headwaters of San
Francisguito Creek on the crest of the Santa Cruz Mountains. Since that creek flowed eastward
into San Francisco Bay, the exact |ocation of the headwaters on the opposite side of the ridge was
never clear. For administrative purposes, San Gregorio Creek was used as the northern boundary
while the legislature attempted to clarify the boundary. Thus all of the Pescadero watershed was
within the jurisdiction of Santa Cruz County.

In 1856, San Mateo County was formed out of the southern part of San Francisco County and the
northern part of Santa Clara County. This new county, with its county seat at Redwood City,
spanned the entire San Francisco peninsula down to San Gregorio Creek on the west or Coast
side. Pescadero remained under the jurisdiction of Santa Cruz County, however.

15 Justo Veytia. Journey to Alta California 1849-1850, published in Guadalajara, Mexico, 1975, p. 49.
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There were now two county seats within 40 miles of Pescadero, but they were made much more
distant by the ridge of the Santa Cruz Mountains, in the case of Redwood City, and the cliffs at
Waddell Creek that blocked the route to the south.

THE COAST ROAD

Thetrail that evolved into the Coast Road followed the route Portol& first scouted and laid out in
1769. Of importance to the story of the Pescadero is that the road came up from the south on top
of the coastal terrace and then swung down into the valley of the Pescadero, avoiding the mouth
of Pescadero Creek and the coastal cliffs to the north. After dropping into the valley, the road
crossed Butano Creek at a narrow spot and then went eastward before turning to cross Pescadero
Creek and go northward along present-day Bradley Creek and over the crest into the valley of San
Gregorio. Eventually during this early period aroad was laid out going eastward up the
Pescadero Canyon as well as southeastward alongside Butano Creek. All four roads came
together at an intersection that continues to this day to be the primary intersection in the town of
Pescadero. Pescadero Marsh was an obstacle that the roads tried to avoid by crossing the Butano
and Pescadero upstream of their entering the marsh.

EARLY FLOODS AND BRIDGES

The first major recorded flood event in the Pescadero watershed came in December of 1852.
Though we have no details or eyewitness accounts of thisflood, it can be assumed that the lower
reaches of the valley were under water, as the Daily Alta newspaper published in San Francisco
said that there was flooding throughout northern California and that all of the coastal streams
between San Francisco and Monterey were running so high that communication between those
points was impossible. Farms were flooded and the stage between San Francisco and San Jose on
the bay side of the Peninsula was stopped for the time being.16

The largest flood event during this period, and perhaps the largest experienced along the
Pescadero since 1850, was the flood of December 1861-January 1862. The Santa Cruz
newspaper reported: “ At Pescadero the river overflowed its banks and flooded the whole bottom
land.”1” One measure of the 1861-1862 flood is that, for the remainder of the nineteenth century,
subsequent floods were always measured against it.18

One direct response to the flood of 1852 was the construction of a more dependable crossing on
the Coast Road where it crossed Butano Creek. In September of 1853, with the assistance of

local funds and labor, the first bridge was constructed at the location. An 1854 map by the U.S.
Coast Survey shows the bridge close to the location of the present-day bridge.1® There was also a
bridge built across the Pescadero between the intersection and San Gregorio, but its construction
date is not clear.

16 Daily Alta, San Francisco, December 21-December 25, 1852.

17 santa Cruz Sentinel, January 30, 1862.

18 Redwood City Times and Gazette, February 12, 1876.

19 Redwood City Times and Gazette, April 17, 1880; U.S. Coast Survey, Register 682, Section X, Map of a Part of the
Coast of California, surveyed by W.M. Johnson, scale 1:10,000, 1854.
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Both the Mexican ranchos that encompassed the lower Pescadero-Butano watersheds changed
hands in the early 1850s. In September of 1852, Juan Gonzalez deeded a small portion of the
Pescadero grant to family members and sold approximately eight hundred acres of the valley
floor to Eli Moore for six thousand dollars.20

RANCHO BUTANO AND LOREN COBURN

That same year, Ramona Sanchez sold the Rancho Butano to Manuel Rodriguez for two thousand
dollars.?2l Loren Coburn and Daniel Clark purchased both the Butano and Afio Nuevo grantsin
the early 1860s. They then went into court and successfully argued that the boundaries of their
property contained a much more extensive tract of land than the earlier settlers believed.2?2 Clark
and Coburn were extremely aggressive land owners, contesting boundaries, road placements and
wharves wherever they could. It is safe to say that Loren Coburn gained the enmity of both his
contemporaries and generations of later historians, but his sagais beyond the scope of this
report.23 |n 1880, awriter in a Redwood City newspaper summarized Coburn’s acquisition of the
two ranchos as a“calamity.” 24

What isimportant for the land use story of the Pescadero watershed, however, is that Coburn and
Clark’slegacy of owning (and defending) their large tracts of land effectively slowed subdivision
and development of the Butano. While the Rancho Pescadero properties were divided and
subdivided in the late nineteenth century, the Butano and Afio Nuevo ranchos remained intact.
As can be seen by examining the official San Mateo County maps from 1877, 1894 and 1927,
(Figures 3-1, 3-2, and 3-3) the land in the Butano was amost entirely one large parcel, effectively
blocking any access to the timber in the canyon.

THE TOWN OF PESCADERO

Most towns on California s central coast formed at creek crossings, usually amile or two
upstream to avoid the lagoons and marshes that characterized the creek’s mouth. The town of
Pescadero grew up where the coast road crossed Pescadero Creek. Most histories of Pescadero
have the town being established in the mid-1850s, with the Pescadero Walking Tour2> booklet
stating the year 1856.

Many of the early immigrants to the Pescadero Valley were from New England, and by the
1860s, the town had a very New England appearance. Most of the buildings were constructed in
the Classical Revival architectural style, a style very popular on the east coast of the United
States. None of the original Californio adobe buildings survived.

20 | and Case Number 104, Pescadero Grant, p. 153.

21 | and Case Number 271, Butano Grant, p. 29.

22 ganta Cruz Sentinel, November 14, 1861. See also the Land Grant file for Butano, number 271.
23 See Pescadero Walking Tour, p. 5-6.

24 Redwood City Times and Gazette, February 28, 1880.

25 pescadero Walking Tour, authors various, first published in 1996, p. 4.
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Figure 3-1: Official Map of the County of San Mateo, 1877. This map illustrates the early disparity between
the subdivision and development of the Pescadero vs. Butano rancho lands. Pacific Lumber and Mill Co.
owns a relatively limited amount of land in the upper watershed, compared to later acquisitions by lumber
interests. (Source: San Mateo County Historical Society)
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Figure 3-2: Official Map of the County of San Mateo, 1894. This map shows the continuing disparity
between subdivision and use between the Pescadero and Butano. By this date the Pescadero Lumber
Company has acquired ownership of significantly larger tracts in the upper watershed. The route of the
never to be railroad can be seen at the coastline as can the hotel (“Coburns Folley”) at Pebble Beach.
(Source: San Mateo County Historical Society)
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Figure 3-3: Official Map of the County of San Mateo, 1927. The official map of 1927 illustrates the
subdivision of lands in the northern coastal portion of the Butano Rancho. Western Shore Lumber has
by this time acquired significant holdings in the upper watershed, particularly the Upper Butano.
(Source: San Mateo County Historical Society)
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Figure 3-4: Pescadero Creek and the Community Church, Built in 1867. View is Downstream and to
the Southwest. (Ed Weeks Collection, date unknown).

EARLY AGRICULTURE

Beginning in the 1850s, with the coming of Y ankee farmers such as the Moores and Weeks,
wheat, oats and barley were the dominant crops grown in lower Pescadero watershed. The crops
were dry-farmed, and financia yield was dependent upon sufficient rainfall, the availability and
cost of the harvesters, transportation and shipment off the coast. The primary point of shipment
during the 1870s and 1880s was Pigeon Point where, at various times, there was either a chute or
wharf that allowed small coastal shipsto come close enough to take on their cargoes which were
bound for San Francisco.

Grain farmers were aways dependent on the Pigeon Point Landing, aloading area that was not
always dependable. In November of 1880, for example, following a particularly good year for
Pescadero grain farmers (rainfall that spring was particularly heavy — see flood account below),
early season storms made it difficult for the coastal steamersto land at Pigeon Point. Large
quantities of grain waited at the landing well into the rainy season before it was finally shipped.
[Redwood City Times and Gazette, November 27, 1880.] Periodic attacks of rust and other pests
made wheat farming even more of agamble.
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Figure 3-5: Pescadero, Circa 1900 or earlier, View to the north on what is now Stage Road. Many of these
buildings burned in the fire of 1927. (Ed Weeks Collection)

There are few accounts of early agriculture in the Pescadero area. There are referencesto the
cattle and livestock that continued to roam the coastal hills as they did during the 1840s. Thereis
also evidence that both wheat and potatoes were grown in the lower valleys and on some of the
coastal hills during the 1850s.

THE PESCADERO VALLEY, 1861

A description of the valley published in 1861 provides a written snapshot of the landscape in the
early 1860s:

“ Aview of thisvalley from an elevated position cannot fail to strike the beholder with
admiration. The perfectly level and fertile bottom land, covered with waving grain,
interspersed with young orchards, and dotted with white buildings; the green hills which
everywhere surround it like sentinels, to guard it from the high winds that prevail on the
coast, and the beautiful and clear stream of the Pescadero, that winds through the whole
length of the valley, makes a scene more lovely than any we had ever before looked
upon.” 26

26 santa Cruz Sentinel, May 23, 1861.
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The article quoted above also noted that Pescadero farmers were beginning to shift their attention
to theraising of livestock:

“The farmersin thislocality have recently begun to pay more particular attention to the
raising of fine stock. We have not space to notice this subject at length, but will state that
Messrs. Thos. W. Moore, Braddock Weeks, Alex. Moore, Samuel Besse, B.V. Weeks and
others have some of the finest and best stock in the county.” 27

A description published in 1867 gives an excellent summary of the valley’ s agriculture:

“...Thewhole valley is extremely fertile and produces excellent crops. Potatoes and
barley, however, form the principal articles of produce, potatoes being the preference...An
immense number of hogs are fallowed here for the San Francisco market, and every ranch
and dairy raises them by hundreds. Barley doeswell, and the cropsyield finely, the soil
and climate being in every way adapted; not much is shipped, asit pays better to feed it to
the hogs, who are turned out loosein the grain fieldsin the fall to harvest the crops. A
large amount of beef cattle are also fattened here for market, the foothills being covered
with excellent pasture year round: the fogs which sweep over the country rendering the
grass green and fresh till nearly summer.” 28

EARLY LOGGING

The focus of the early logging in the central Santa Cruz Mountains was on the east side of the
crest as lumber products could be transported much more easily down to ports, such as Redwood
City, along the edge of San Francisco Bay. The west side of the crest was much more heavily
forested but the difficulty of shipping lumber products off that side of the mountains retarded the
development of the lumber industry.

A report published in the Santa Cruz Sentinel in 1859 listed twelve sawmills operating in Santa
Cruz County of which only two — Tuftley’s on the Pescadero (water powered), and Williams' on
the Butano (steam powered) — were in the Pescadero watershed.2® An article published in 1861
describing the landing at Pigeon Point stated, “No lumber is at present shipped from this point,
owing, no doubt, to the difficulty of loading vessels, although extensive forests of redwood
abound in the vicinity.30

SHIPPING — PIGEON POINT

The land connections to Pescadero were so tenuous that moving agricultura or lumber products
overland was amost impossible. Instead, farmers and lumbermen in this area depended on coastal
shipping points or “chutes.” It was not possible to build wharves directly into the face of the Pacific
Ocean, so systems using cables were adopted all along the coast. Goods were then slid out along
the cable and dropped into sail and steamships that moved regularly along the coadt.

27 Santa Cruz Sentinel, May 23, 1861.
28 gsanta Cruz Sentinel, July 6, 1867.
29 santa Cruz Sentinel, April 16, 1859.
30 santa Cruz Sentinel, May 23, 1861.
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The three closest dependable shipping points during this period were Gordon’ s Chute at the
mouth of Tunitas Creek, Amesport just north of Spanishtown (Half Moon Bay), and Pigeon
Point on the coast several miles to the south of Pescadero. Gordon’s Chute was nine miles over a
relatively steep grade, while the road south to Pigeon Point was only six miles running for the
most part atop the level coastal terrace.

Proximity and dependability made Pigeon Point the shipping point of choice during this period,
and the daily reports of the San Francisco harbormaster published in the Daily Alta make
continual references to steamers and schooners arriving after having called at Pigeon Point.31
The point was originally named Carrier Pigeon Point after the ship Carrier Pigeon wrecked there
in June of 185332, but it was eventually shortened to Pigeon Point.

Pigeon Point was located on the Rancho Afio Nuevo, adjacent to Rancho Butano on the south. In
the early 1860s, Afio Nuevo was aso purchased by Clarke and Coburn, and access to the shipping
point became alocal bone of contention for the remainder of the century.

By 1867 Pigeon Point was bustling:

“Long rows of shingles, pickets and other small lumber were piled on the point. The potato
season being well nigh over, but few ‘spuds’ were to be seen, and the supply of butter and
cheese is only renewed on the arrival of each schooner. The lumber mills, shipping from
this point are Page’s, Anderson’ s Truffler’ s and Voorhee's, and Steens shingle mills; other
shingle millsare in course of erection.” 33

TOURISM —USING ISOLATION ASAN ASSET

By the mid-1860s, Pescadero’ sisolation became a selling point to residents of the cities around
San Francisco Bay. Regional newspapers began publishing long travel accounts describing the
beauty of the valley and the sights that could be found close by. Because of the difficulty of
access, once travelers arrived in Pescadero they would either have to camp or stay in a hotel.
Thus, most descriptions of Pescadero place great emphasis on the town’s two major hotels. The
tourist season in Pescadero was the summer, with visitors arriving and spending several weeks
while they roamed the surrounding countryside.

In 1867 the primary hotel was the Swanton house:

“ The Svanton House is a neat and commodious hotel and filled with customers. The
proprietor, Mr. J.W. Svanton has more city patrons at this season that he can
accommodate; on an average Sixty visitors are daily found at this fashionable resort,
mostly ladies and children...Every evening some jolly party meet in the parlors of the hotel
and enjoy themsel ves in amusements of some kind, wherein the timeis pleasantly and
profitably spent. In the daytime, excursions are made to Pebble Beach to gather the
beautiful [kelp] thrown on the beach by the waves.” 34

31 Daily Alta, San Francisco — 1854-1858. A re-examination of this span of newspapers will help illuminate exactly
what the cargoes were.

32 Daily Alta, San Francisco, June 10, 1853.

33 santa Cruz Sentinel, July 6, 1867.

34 santa Cruz Sentinel, July 6, 1867.

Pescadero-Butano Watershed Assessment 3-16 ESA /202395



3. HISTORY OF THE PESCADERO-BUTANO WATERSHED

In the late 1860s, Albert Evans wrote the following of the Pescadero economy and those who did
the work:

“ The population of Pescadero does not exceed three hundred souls, who depend on the
lumbermillsin the great redwood forest, the dairies, the grain and potato ranches, and
summer visitors from San Francisco for life and trade...The digging [ of potatoes] is done
by native Californians, or ‘greasers.’...A few old California Indians work in the fields quite
faithfully after their fashion, but none of the old hands equal the Chinaman *year out and
year in.” Much lumber is hauled from the mountains, and, with potatoes, grain and
vegetables, is shipped for San Francisco from the embarcadero at Pigeon Point, six miles
south of Pescadero.” 35

During the early 1860s Pescadero’ s residents became increasingly impatient with their isolation
from the Santa Cruz County seat. The state legislature began to study the issue, and finally, in
1868 to howls of disappointment from Santa Cruz County, an estimated 100,000 acres of the
County were shifted to the jurisdiction of Redwood City.

PESCADERO —1870s AND 1880s

Pescadero grew slowly during the 1870s and 1880s. The continued difficulties in shipping
lumber and agricultural products restrained the boom in the 1870s that was experienced in nearby
areas. Railroads worked their way down the east side of the Peninsulaiin the early 1870s, and by
1876 there was arailroad line connecting Santa Cruz with outside markets. The isolation
continued to be an asset for summer time tourism in Pescadero, however, and the stands of old-
growth redwood in the Butano became one of the major destinations for San Franciscans wishing
to get away from it all. Agriculture experienced several changes, the most important one being
the introduction and success of flax.

When Pescadero became part of San Mateo County, the responsibility for chronicling the weekly
news shifted from Santa Cruz newspapers to those in Redwood City. Fortunately, afairly
complete run of the Redwood City Times and Gazette still exists, and it is from reviewing the
period 1876 to 1880 that we get one of the most detailed pictures of the Pescadero watershed.

Therainfall season of 1875-1876 was punctuated by a February flood. The rainfall drove both
San Gregorio Creek and Pescadero Creek to levels not seen since 1861-1862. Asone
correspondent wrote from Pescadero — “with the rain driving without, our usually well-behaved
Pescadero Creek is running a muddy torrent past my window as | write.36

Then, as often happens in the Santa Cruz Mountains, the rainfall al but stopped, and during the
1876-1877 rainfall year, the California coast suffered a drought.3” Creek levels dropped to

35 Albert S. Evans. A La California: Sketches of Life in the Golden State, San Francisco, Bancroft Company, 1873,

p. 43-44.

36 Redwood City times and Gazette, February 19, 1876.

37 Rainfall statistics for regional citiesare rare, but in Hollister, the annual rainfall total for 1876-1877 was a mere
4.69 inches of atypical annual rainfall of 13.03 inches. At Salinas 4.74 inches of rain fell of atypical rainfall
average 14 inches.
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unheard of low-levels, and migrating fish schooled up off the creek mouths and were unable to
ascend. In February of 1877, the newspapers reported “ large quantities of fish being taken off the
mouth of Pescadero Creek.” 38 Cereal grainsin the Pescadero Valley were dry-farmed, and
without the usually dependable winter rains, the grain crops suffered. Many Pescadero farmers,
including Tom Moore, turned cattle into the fields to eat the grain, as the crop was too small to
merit harvesting.39

By September of 1877, ranchers from Monterey and Santa Cruz County were driving their herds
to Pescadero to try to help them survive. Loren Coburn moved large numbers of the cattle he
owned on aranch in Monterey up to his property near the Butano.40

Beginning in September of 1877 there were a series of firesin the Santa Cruz Mountains caused
in part by the extremely dry forests. By October both the upper Pescadero and upper Butano had
experienced large fires and it appeared to the editor of the Redwood City newspaper as if much of
Californiawas ablaze. Since most of the fires were caused by either hunters or woodsmen, he
urged that “carelessness’ in the woods should be made a crime. 41 The period 1876-1878 was
further exacerbated by a national depression, and money was extremely tight.

Despite the vagaries of rainfall and economics, Pescadero agriculture continued to diversify
during the mid-1870s, and one of the major new crops to emerge during this period was flax.
Flax farming came to Central California coast in the 1860s, and there was enough flax being
grown in Santa Cruz County to warrant the construction of alinseed oil plant and burlap bag
factory near Soquel in 1865.42

It is not known when flax was first grown in the Pescadero valley, but a newspaper itemin
November of 1876 notes that any farmers wishing to purchase flax seed should contact the Brown
ranch as “alarge quantity” was grown there that season. The drought of 1876-1877 probably
restricted the further expansion of the area s flax crop, but in February of 1878, the Redwood City
newspaper noted that, “Flax raising on our coast promises to become very extensive.” 43

During 1878 the amount of flax acreage in and around Pescadero increased. Alexander Moore
threshed 180 acres of flax in October 1878 (producing 1,000 pounds of flaxseed per acre), and in
aflax status report published in February 1880, it was estimated that flax brought $20,000 into
the Pescadero neighborhood. Flax was attractive to local farmers because they could negotiate
pre-season contracts with San Francisco linseed oil manufacturers. The primary purchaser of
flaxseed was De Witt, Vittler and Company of San Francisco. Aswith other grain products, the
flaxseed was shipped off the landing at Pigeon Point.44

38 Redwood City Times and Gazette, February 24, 1877.
39 Redwood City Times and Gazette, May 12, 1877.

40 Redwood City Times and Gazette, September 1, 1877.
41 Redwood City Times and Gazette, October 6, 1877.

42 santa Cruz Sentinel, June 13, 1865.

43 Redwood City Times and Gazette, November 25, 1876.
44 Redwood City Times and Gazette,
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By October 1880 it was estimated that 4,000 acres of Pescadero land was planted in flax and the
estimated annual value of the flax crop was $90,000.4°

Aswith other areas on the coast between San Francisco and Santa Cruz, much of the impetus for
early dairying came from diarymen who had been producing cheese and butter in Marin County.
The Steeles, for example, who became synonymous with dairying around Afio Nuevo, came first
to Point Reyesin 1857 and then after losing their lease in Marin County, leased property from
Coburn and Clark on the Afio Nuevo Rancho in 1863.46

The marsh at the mouth of Pescadero Creek receives very little attention in the historic records of
the latter part of the nineteenth century. The San Mateo County maps indicate that the Coast
Road continued to enter the valley from the south by dropping off the terrace, crossing Butano
Creek, and then swinging around the marsh and exiting the valley along Bradley Creek. The
1894 County map indicates that the road even made a more exaggerated reversal, doubling back
aong the top of the bluff before dropping down and crossing Butano Creek (Figure 3-2). And
that same map has the word “marsh” on the area.

The drought of 1876-1877 might have effected the level of the marsh to the point of
emboldening an Italian farming company to lease some of the marshlands from Tom Moore and
attempt to remove the vegetation and bring it into production. An article in the Redwood City
Times and Gazette dated January 20, 1877 notes: “Divini and Smi who have leased the western
part of the Tom Moore Rancho near Pescadero have a strong force of men and teams at work
grubbing and improving their land...” At thistimein central California history, the men working
in the marsh were no doubt Chinese.

EARLY FLOODSAND CLEARING

Like other regional streamside communities, Pescadero had a volatile relationship with its creek.
During the summer months the relatively benign waterway provided recreation such as fishing
and swimming while also providing some water for agricultural purposes. But during rainy
winters, the creek sometimes tore down into the community, cutting away banks and flooding
homes and businesses. Despite the dangers posed by wintertime flooding, the town developed on
the streamside terrace between several severe bends in the creek; once structures were built
within these elbows, it became necessary to keep the creek within its banks in order to protect
private property.

Thereis evidence that as early asthe late 1870s, local residents had been cutting down the
willows and other treesin the riparian corridor immediately adjacent to the town to provide a
wider and clearer flow for the stream. These efforts were tested in late April of 1880 when alate-
season storm pushed Pescadero Creek to itslimits. Several lumber mills upstream from
Pescadero were destroyed in the flood, along with most of the county’ s upstream bridges. James

45 Redwood City Times and Gazette, October 2, 1880.
46 Redwood City Times and Gazette, July 8, 1876.
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McCormick’s barn in Pescadero had six feet of floodwater standing init. One eyewitness
account stated:

“More water passed down the Pescadero Creek last week than at any one time since the
first settlement, but owing to the bed of the creek being so much enlarged, the waters
spread out less than on some former occasions. Had the bed of the creek been as narrow
as formerly the whole village would have been under water.” [Emphasis added.]4’

The clearing a ong the banks of the stream seems to have continued as a matter of routine.
Whether the bankside vegetation was cut for firewood or to give potential winter floods
unimpeded passage through town, most old-time Pescaderans remember that the stream channel
through and below town was wider and the stream itself was much deeper.

PESCADERO AND BUTANO CREEKSAND TROUT FISHING

As Pescadero’ s reputation as a vacation retreat grew in the 1860s and 1870s, so did the economic
importance of trout fishing in Pescadero and Butano Creeks. Fishing was much more than just a
periodic diversion for local Pescadero residents; it was one of the major selling points for
attracting visitors to the area during the summer months.

The impact of sawmills on trout fishing was always a matter of contention in the communities
along the streams flowing out of the redwood covered canyons of the Santa Cruz Mountains. The
major issue was the practice of nineteenth century lumber companies of dumping their sawdust
directly into adjacent streams. A lengthy article in the Santa Cruz Sentinel in 1871 described the
practice:

“In [Santa Cruz County] it has been the practice, heretofore, for years, to remove saw dust
from the various mills by sluicing it into the running streams. This system had become
universal, and the custom seemed older than any law, until our pure limpid streams were
discolored, and the water became, in some instances, as black astar,--a moving mass of
turgid filth.”48 [Emphasis added]

The practice of dumping sawdust into the streams made the water unfit for human consumption;
even horses and cattle would not drink it. Throughout the 1870s there were numerous lawsuits
brought by downstream communities against the upstream sawmills in Santa Cruz County.

An 1867 Santa Cruz Sentinel article describes a similar situation on the main branch of Pescadero
Creek: “...the saw mills on the Pescadero have temporarily injured the fishing, from the saw dust
running down the creek....” The article went on to mention that an injunction was currently
being filed in court against the upstream sawmills.49

47 Redwood City Times and Gazette, May 1, 1880.
48 santa Cruz Sentinel, May 20, 1871.
49 santa Cruz Sentinel, July 6, 1867.
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Asthe years passed and logging along the Pescadero continued, the attention of anglers and those
who supported them shifted to the Butano watershed. Fishing pressure and the sporadic logging
operations along Butano Creek must have cut into the fish population there, because in the mid
1870s there were a number of effortsto re-stock the streams.

Local residents were able to get the attention of the California Fish Commission (established in
1870), and in February of 1877 they volunteered to distribute 10,000 young trout in the
headwaters of Pescadero, San Gregorio and Pescadero Creeks if the Commission would provide
them.30 The following month the Fish Commission brought 12,000 inch to inch and a half long
trout into San Mateo County and 3,000 of them were planted in San Gregorio Creek and 9,000 in
Pescadero and Butano creeks. The planting was somewhat unusual, as they were brook trout that
had been hatched in California from eggs obtained in New Hampshire by the United States Fish
Commission.5t

THE BUTANO FISH FARM — 1880

One indication of the quality of water in Butano Creek was the construction of an elaborate fish
farm in the spring of 1880. In February of that year a man named Mills began building a series of
“dams and fish ponds” along the Butano approximately four miles from Pescadero. Described as
aman “who knows as much about pisciculture as any man in the Sate” Mr. Mills began raising
not only native fish, but also some “rare and beautiful fish from Germany.”

The operation was damaged by the rare, late April rainstorms that year, but by late May
Mr. Mills operation was up and running:

“[In one of the ponds] he has over two thousand trout. He has about a hundred salmon
trout weighing from two to six pounds, three or four that weigh ten pounds and one that
weighs 20 pounds. In another pond he has some trout which he got out of a small creek
near Pescadero that are marked like a leopard and are very gamy.” 52

By 1880 Pescadero had a reputation as one of the choicest locations for San Francisco sportsmen.
In alengthy newspaper article extolling the virtues of Pescadero and Butano trout fishing, the
writer declared:

“During the months of May and June one person may catch as many as a hundred [trout] a
day. Their flavor is asfine asthat of real mountain trout. May, June and July are gay
months at Pescadero, and large numbers of San Francisco people resort there to fish.
There have been days when the boarder s of the Swvanton House have brought home a
thousand trout.”53

50 Redwood City Times and Gazette, February 10, 1877.

51 Redwood City Times and Gazette, March 3, 1877.

52 Redwood City Times and Gazette, February 28, 1880; May 1, 1880; May 22, 1880. A distance of four miles from
Pescadero would place the fish farm somewhere near where Butano Creek comes out of the canyon and meets
Cloverdale Road. Unfortunately we have not had the resources to pursue this story beyond 1880.

53 Redwood City Times and Gazette, May 22, 1880.
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LOGGING IN THE BUTANO

The history of logging in the Santa Cruz Mountainsis episodic and diverse. Sawmills and
shingle mills came and went depending primarily on economic forces and the availability of
dependable shipping. There are only afew clues about the early logging history in the Butano
canyon. Inalist of the twelve sawmillsin Santa Cruz County in 1859, one of the few steam-
powered sawmills listed was operated by Mr. Williams on Butano Creek, cutting 10,000 feet of
lumber per day.>* It isnot clear exactly where on the creek the mill was located.

The story of Butano logging becomes more sharply focused in the mid-1870s, when there are
several mentions of a“Butano Mill” that began operation in 1876. It is not clear whether the
Butano Mill made just shingles, or lumber, or both, but when Ralph Sidney Smith did his famous
walk up to the Butano Fallsin 1877, he used the location of the “Butano Mill” as areference
point. The mill was located at the end of aroad up the canyon, and from there to the Falls, Smith
had to walk.%°

Later that year, during the 1876-1877 drought, a fire began upstream from the mill:

“ Afire was started by someone in the Redwoods, on the Butano Creek above Clelland’s
Mill, which has caused a great deal of damage to timber, and at last accounts (on
Wednesday last) was still spreading, having then been burning six days and has crossed to
the north side of the creek and almost to Pescadero Creek at Hayward' s.” %6

Thereferenceto “Clelland’s” is confirmed as being about a mile up in the canyon on the county
map of 1877 (Figure 3-1).

One of our best sources of information about logging in the Butano is Martin McCormick.
McCormick’ s great-grandfather, James McCormick, and his grandfather, James McCormick Jr.,
built a sawmill in the Butano in the late 1880s. The 1894 County map (Figure 3-2) shows that the
land previously owned by Clelland was then owned by McCormick, Hamilton and Levy.

“ My grandfather and great grandfather both were involved in the operation of the mill and
there was a partner whose name was Hamilton. Unfortunately, in the earlier years of the
mill operation, [Hamilton] got killed when a big stone flywheel disintegrated. Thiswas
Hamilton, my great grandfather’s partner. It was called the Hamilton McCormick Mill.
After that, | presume, it was just the McCormick Mill...I think the mill started operating in
1889, as best | can figure out. It operated at various production rates over those years. It
probably ceased operationsin, | would guess, 1908 or 1909. My dad was born in 1909 and
he didn’t remember the mill actually in operation.”

54 santa Cruz Sentinel, April 16, 1859.
55 Redwood City Times and Gazette, May 19, 1877; June 9, 1877.
56 Redwood City Times and Gazette, September 22, 1877.
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The McCormicks focused their operation on the bottom of the canyon:

“When my great-grandfather logged it, he didn’t go up very high [on the canyon walls].
There is no way they could get those trees all the way down easily, so they logged mostly
the flat of the canyon. They pretty much took everything out except for a few selected trees.
I have photographs that show the canyon very cleared. Of course, the growth today is all
back.” 57

The McCormick Mill provided the basis of the devel opment known as the Butano Tract. The
logging of the Butano Canyon upstream from the Falls occurred in the early 1950s.

SAVE THE BUTANO —MAY, 1877

Historians chronicling the history of the preservation of coast redwoods credit Redwood City
newspaperman Ralph Sidney Smith with writing the earliest editorials calling for the preservation
for the upper Butano Creek and Big Basin when he edited the Redwood City Times and Gazette in
1886. Smith is given credit for beginning the movement that resulted in creating Big Basin as a
state park in 1886.58

Our recent review of the Redwood City newspaper files suggests that Ralph Sidney Smith made
the first suggestion to create a state redwood park in the spring of 1877, and the particular
redwoods he wanted to save were those in the Butano Creek watershed. In May of 1877 Smith
described awalk that he took up Butano Creek. After reaching the Butano shingle mill alittle
over amile from present-day Cloverdale Road, Smith described the old growth redwood forest:

“Following a path scarcely distinguishable to the eye, the pedestrian soon finds himself in
the midst of a real forest of redwood timber. Around him on all sides tower immense trees,
veritable monarchs, whose grand bodies reach two, three and four hundred [7] feet in the
air, and through whose branches he had glimpses of a sky as blue as an Italian ever saw.

“To the keen observer, almost every step discloses some new and interesting object. Here
isa circle of young redwood trees which have risen from the roots of a giant, dead long
ago, leaving no other traces of centuries of growth than a bed of reddish colored vegetable
mold around which the young and healthy scions have grown as if to protect the grave of
their mighty chief. Hereis another immense fellow whose trunk is beginning to show the
effect of time's merciless grasp, and in whose decayed sides the ferns, mosses and lichens
grow. Sothejourney is continued, over decayed logs crossing the stream on some fallen
tree trunk down into the bed of the creek under overhanging ledges of rock where the ferns,
mosses, maiden’ s hair, lichens and many other beautiful plants grow in delicate profusion,
when suddenly a sound of rushing water is heard and on turning a corner we comein full
view of the falls of the Butano.”

“The basin, at this point is probably seventy-five feet in diameter, almost circular and very
deep in some places. They can scarcely be called falls properly asthereis a series of
shelving rocks over which the water dashesin numerous cascades, the first one

57 Interview, Martin McCormick, December 2, 2002, p. 3, 6.
58 Barbour, Lydon, Borchert, et al. Coast Redwood: A Natural and Cultural History, Cachuma Press, Los Olivos,
2001, p. 128.
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immediately at the basin being about twenty feet high and more nearly perpendicular than
any of the others. Above the falls there are numerous basins and pools where the trout stay
in abundant quantities. The path lies along the bed of the stream, for almost the whole
distance now. Fromthe lower fallsto the upper, perhaps a mile distant, trout are
numerous and the scenery is beautiful, although the view is necessarily more confined than
further down the creek as the banks are high and close to the stream. The water is clear as
crystal and said to be the best in the state. At any rate water was never taken with greater
relish than that obtained from the basin at the lower falls.” 59

This may be the oldest extant description of Butano Falls. Notice that there is no road into the
canyon beyond the shingle mill on the Clelland property.

Smith concludes the article with a suggestion that the entire area be turned into an “immense
park.” Smith later revisited this suggestion to make Butano into a park, and eventually the
movement he spearheaded did create California sfirst redwood state park at Big Basin. The
genesis of California’s redwood preservation movement, however, seems to have come out of
Smith’ slove and admiration for the redwoods and water falls of the Butano.

STATUS REPORT - 1886

On August 7, 1886, the Redwood City Times and Gazette published a summary of the status of
San Mateo County including alengthy analysis of Pescadero and vicinity. Excerpts from this
summary:

“The leading industries of Pescadero and vicinity are farming, dairying, cattle-raising,
lumbering and shingle manufacture. Thereislessgrain raised than formerly, though oats,
barley, flax and potatoes grow well and yield abundant crops. Potatoes are especially
noticeable...Of late years farmers and land-owners are giving more attention to stock-
raising and dairying, as the rich natural pasture and the uniformly genial climate makes
that business more profitable than grain-raising.

“...Many millions of redwood shingles are shipped every year, besides lumber, fence
material and tan-bark. Chestnut oak, or ‘tanbark oak’ asit iscalled is plenty in many
localities and furnish one of the best tanning barks known.

“...The butter and cheese products are very large, amounting each year to not less than
2,000 boxes of butter and 300 to 500 tons of cheese, ranging in price from 9 centsto 20
cents per pound for cheese; and from 15 cents to 40 cents per pound for butter, the prices
being governed by the San Francisco market...Butter and cheese carried by wagon to San
Mateo, thence by rail to San Francisco costs shippers $10 to $13 per ton. The same
articles shipped by steamer or schooner from Pigeon Point cost for freight less than one-
half those prices.”

59 Redwood City Times and Gazette, May 19, 1877.
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THE SCENT OF A RAILROAD

Beginning in 1870, Pescadero and the surrounding country were teased by the idea of arailroad
connection with the outside world. The mid-1870s saw afrenzy of narrow gauge railroad building
just over the ridge from the south San Mateo County coast. The completion of the Santa Cruz &
Felton Railroad in 1875 connecting Felton with wharvesin Santa Cruz, and the connection of Santa
Cruz to the outside world by rail in 1876 spurred the imaginations of many of those doing business
along the coast between San Francisco and Santa Cruz. With so many non-Southern Pacific
Railroad narrow gauges being built, shouldn’t there be one in Pescadero’ s future?

A coastal route was proposed in 1878 and local property owners were exhorted to contribute from
five to ten percent of the value of their property with the assurance that each property owner
“would make money even though his subscription were an outright donation.” It was suggested
that coastal property would at least double in value should arailroad be built.60

Nothing came of the 1878 proposal and by 1886, a Pescadero correspondent was blasé about yet
another railroad survey coming down the coast:

“It is reported that a force of engineers are about to make a final survey of some proposed
railroad down the coast from S, taking in Pescadero en route. Rumors of this kind have
prevailed for the past 15 years -- three surveys made and no railroad yet.” 61

Severa proposals were made to connect Pescadero via a “ backdoor route” with Boulder Creek
over the Butano Ridge. In 1883 a company with the hopeful name of Felton and Pescadero
Railroad Company was incorporated with a stated intention of running aline from Felton to
Boulder Creek and eventually to Pescadero. But once the line was completed to Boulder Creek it
became clear that the railroad had no intention of extending the line across the steep and daunting
ridge to Pescadero.62 For atime in 1886 there was even a tri-weekly stage running from Boulder
Creek eleven miles to the summit of the ridge which then connected with atrail good enough for
horseback riders to complete the remaining thirteen miles to Pescadero. This arrangement did not
survive the year.63

By the 1890s it was clear that the only feasible route for arailroad connecting Pescadero with the
outside world was across the terrace adjacent to the coast. Despite the formidable geographical
barriers at San Pedro Point (present-day Devil’s Slide) and the cliffs at Waddell Creek, a serious
proposal emerged in the early twentieth.

Meanwhile, the twisting and looping Coast Road continued to be the primary lifeline for
Pescaderans wishing to reach the outside world.

60 Redwood City Times and Gazette, April 20, 1878.
61 Redwood City Times and Gazette, May 15, 1886.
62 Rick Hamman. California Central Coast Railways, 1980, Pruett Publishing, p. 100.
63 Redwood City Times and Gazette, May 29, 1886.
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THE OCEAN SHORE ELECTRIC RAILWAY — 1905

In 1905 a group of West Coast financiers, including J. Downey Harvey and J. A. Folger (of the
coffee company of the same name), came together and formed arailroad company to build a
coastal line between San Francisco and Santa Cruz. Construction began at both ends in the fall of
1905. Thiswasto be adouble track standard gauge electric railroad, and by early April of 1906
there were 4,000 men working on the line. The April 18, 1906 earthquake brought construction
to a halt, but remarkably, construction resumed and by the fall of 1907 the train was compl eted
from San Francisco south to Tobin (near present-day Rockaway Beach in Pacifica) New
communities sprang up ahead of the railroad with names such as Montara, Moss Beach, Princeton
and Miramar. Meanwhile, the line extending northward from Santa Cruz had reached the cement
plant at Davenport and was soon extended to a new town named Swanton.

The Ocean Shore company was most interested in extending its line southward to Pescadero to
open up the estimated 1.5 billion board feet of redwood just waiting to be cut. Half of that
redwood was estimated to be in the Butano and Gazos creek watersheds. By 1908 the line had
reached southward from San Francisco to Tunitas Creek. Passengers wishing to continue on to
Santa Cruz boarded a Stanley Steamer automobile bus that shuttled them across the “gap” to
Swanton where they boarded a second train to Santa Cruz. By 1910 the Ocean Shorewasin
heavy financial difficulty, and though the railroad continued to operate at both ends for the next
decadeto 1917, the “gap” was never closed, and arail connection with Pescadero was never
completed.54

IMPACT OF THE OCEAN SHORE

Though the Ocean Shore never made it to Pescadero, its very promise had several impacts on the
area’sland. Therailroad sright of way followed the immediate coastline rather than looping
inland at San Gregorio and Pescadero as the Coast Road did. Thusthere were several real estate
frenzies on theflat (called by locals The Mesa) south of Pescadero Creek. The subdivision of
smaller parcels out of the Coburn properties (and now called “ Shoreland Properties’ or “Ocean
Shore Properties’ by locals) occurred in anticipation of the railroad’ s arrival in the early twentieth
century (Figure 3-3). Loren Coburn himself attempted to revive his Pebble Beach hotel
(sarcastically called “Coburn’s Folly”) by Pescaderans to service railroad passenger visitors.

Agriculture felt the impact of the railroad much more directly. By 1907 it was possible for
Pescadero farmers to load fresh vegetables onto wagons bound for Tunitas or Half Moon Bay
where they could be placed on the Ocean Shore and shipped to San Francisco markets.

64 The primary work on the Ocean Shore Railroad continues to be Jack Wagner, The Last Whistle: Ocean Shore
Railroad, Howell-North, Berkeley, 1974. See also Hamman, California Central Coast Railways, pp. 169-192.
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THE SOUTHWARD MARCH OF THE ARTICHOKE

One industry that was directly affected by the less-than-complete Ocean Shore Railroad was the
growing of artichokes. It is not clear when the first artichokes were planted on the coastside of the
San Francisco Peninsula, but there were enough artichoke farmers along the coast to cause the
formation of the San Francisco Artichoke Growers Association in 1912. By 1920 two more
artichoke associations were formed — the Half Moon Bay Coastside Artichoke Growers
Association, and the San Pedro Artichoke Growers Association.

Artichoke farming was dominated by immigrant Italian farmers. Though there are afew
references to other ethnic groups, such as Japanese, dabbling in artichokes, the industry was a
niche controlled by the Italians. Tom Kuwahara noted, “[Japanese] did not do too much
artichoke because the Italian people wereraising it.” Italian immigrant Bruna Odello of the
noted Odello artichoke family of the Carmel Valley explained that artichokes needed to be grown
on alarge scale to be profitable, while the Japanese tended to have smaller farms and work on
more specialized crops.5°

The primary market for the artichokes was the Eastern United States, so it was necessary for the
farmersto organize to get enough artichokes to fill entire refrigerator cars on the cross-country
railroad. Originally the artichokes were shipped in barrels, but early on the farmers began using
full and half-sized apple boxes.

It was estimated that in 1920 the artichoke district stretched along the coast from San Francisco
County southward to the city of Santa Cruz, adistance of 70 miles. Within that distance there
were an estimated 5,500 acres of artichokes under cultivation with most of the crop finding its
way by rail to San Francisco and then to the East Coast.

The farmers found it necessary to enrich the coastal soil with “trainloads” of manure hauled in
from San Francisco. The farmers also grew peas, horse beans, Brussels sprouts and potatoes
between the rows of first-year artichoke plants, and then plowed much of that vegetation back
into the soil .66

In the early years, most of the labor used in the growing, sorting, and packing of artichokes was
done by the Italians themselves. By the middle of the 1920s, however, as the industry matured
and moved ever southward into Santa Cruz and Northern Monterey counties, Japanese, Filipinos
and Mexican laborers worked in the industry.

65 Interview, Tom Kuwahara, December 12, 2002, p. 7; Bruna Odello, June 15, 2002.
66 Half Moon Bay Review, April 3, 1920.
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DIVERSIFIED AGRICULTURE

Inspired by the arrival of the artichokes and the better shipping possibilities offered by the
Northern Section of the Ocean Shore Railroad, Pescadero farmers were growing many different
cropsin the 1920s. An Anonymous Respondent recited a remarkable list of crops grown by his
father around Pescadero before World War 11:

“ .. lettuce; broccoli; sprouts; sugar beets; flax. Different grains; hay, oats, barley.
Tomatoes and artichokes. Srawflowers, statice, sypsophila, peas and beans (small whites;
favas, red beans, every kind). Pumpkins.” 67

In 1939 Ed Weeks' family was also growing avariety of crops:

“We raised beans, broccoli, beets, carrots, cauliflower and cabbage. We raised beets and
carrots for Gerber Baby Food. You would call it truck farming.” 68

Since shipping was still problematic, several vegetable canneries were built in Half Moon Bay
during World War | to can not only artichokes, but also other vegetables. A similar vegetable
cannery was built in 1916 in the Seabright area of Santa Cruz.

PESCADERO MARSH-MANAGEMENT AND RECLAMATION

There were a number of efforts undertaken in the late nineteenth and early twentieth centuriesto
alter stream flows and clear willow lands to bring more land into agricultural production around
Pescadero.

The mouths of most of the coastal streams along the Central California coast became blocked by
sand during the summer months causing formation of coastal lagoons. Early winter stream flows
were often insufficient to breach the lagoon, and until the force of the water was strong enough to
do so, upstream flooding usually occurred. Farmers sometimes resorted to picks, shovels, plows,
and even dynamite to break open these sandbars.

During the drought of 1897-1898, Pescadero Creek did not have sufficient rainfall to breach the
sandbar, though there was enough rain to cause flooding of the adjacent farmlands following a
healthy rain during December 1898. Pescadero farmers raised an estimated $200 to drill a tunnel
through the point on the south side of the beach, hoping that the hole would offer an outlet to the
creek and prevent further flooding. The tunnel provided limited success and eventually plugged
up with sand.%® As Ron Duarte noted, most people who see the tunnel believe that it is natural,
but not so:

“ A bunch of old timers made that tunnel. Itisnot natural. Everybody thinksit is natural
but it isnot. They thought [the tunnel] was going to keep the mouth of the creek open.

67 |nterview, An Anonamous Respondent, September 19, 2003, p. 3.
68 |nterview, Ed Weeks, November 7, 2002, p. 3.
69 santa Cruz Sentinel, December 16, 1898.
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Maybe it did and maybe it didn’t. But, most of the time | don’t think it did much good.
That was man-made, that tunnel.” 70

In January of 1904 a Santa Cruz newspaper reported that the Pescadero Creek sandbar was
closed:

“ .. thetide water at the mouth of Pescadero Creek is closed and... a big lagoon has formed
and the water is backing up very rapidly, and if the bar formed is not soon opened the
water will flood the town of Pescadero.” 71

Martin McCormick remembered local residents using bulldozers to breach the sandbar after
World War 11:

“..itwasabig deal every [fishing] season for someone to go out [to the mouth of
Pescadero Creek] with a Caterpillar and rearrange the beach —to ‘ open the mouth’ as they
called it. My dad always told us when they were ‘ opening the mouth’ and we would go
over and go fishing. We would be elbow to elbow. There would be hundreds on each side
of [the creek] for a couple hundred yards up from the mouth and the fish were just pouring
in. It was pretty incredible.” 72

RECLAMATION OF WILLOW LAND ALONG BUTANO CREEK

Chinese laborers were the main force involved with reclamation and the clearing and draining of
marginal farmlandsin Central Californiain the nineteenth century. Chinese usually entered into
leases with landowners to exchange the use of the land for five yearsin return for al of the crops
grown there during the lease.”® There are scattered references both in the published record and in
the interviews about Chinese laborers clearing and grubbing willow land in the Pescadero
watershed during the nineteenth century. For Ron Duarte, the presence of the Chinese was
prevalent enough in the nineteenth century to characterize the entire period:

“ My grandfather Cardoza—we don’'t know when he came, but he wound up here on the
coast side where the Chinese were clearing all the land, ‘grubbing all the brush’ as they
would say.” 74

Japanese laborers took the place of the Chinese in reclamation after the turn of the century, and
they continued similar work in the Pescadero area. According to Tom Kuwahara, the land
alongside Butano Creek where it flows beside present-day Cloverdale road was grubbed and
cleared by Japanese farmers before World War I1:

“It wasn't that wet but, you know. nobody farmed it and it just grew wild. So, when they
started checking around they found nice, soft ground for the farming. They pulled all the
willows out and made flat ground all the way down Cloverdale.” 7

70 Interview, Ron Duarte, November 14, 2002, p. 6.

1 santa Cruz Surf, January 28, 1904.

72 Interview, Martin McCormick, December 2, 2002, p. 15.
73 See Lydon, Chinese Gold, pp. 76-77; 219; 286-90.

4 Interview, Ron Duarte, November 14, 2002, p. 2.

75 Interview, Tom Kuwahara, December 12, 2002, p. 8.
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FISH PLANTING-TWENTIETH CENTURY

The fish planting begun by the state of Californiain the 1870s continued into the twentieth
century. The contemporary newspapers are peppered with accounts of such plantings. For
example, in July of 1919, the local game warden supervised the planting of 70,000 trout in the
streams near Half Moon Bay, with atotal of 380,000 fish being planted throughout San Mateo
County.”®

Besides the usual plantings of rainbow trout, the introduction of exotic trout continued. With the
development of the Butano Falls Tract, numerous attempts were made to establish non-native fish
stocks in the area above Butano Falls. Both the author and Gaston Periat remember a particular
stretch of the Cascades just above the Falls where alarge number of Dolly Varden trout had taken
up residence. The author’s grandmother, Mrs. E.C. Lydon, explained that the Canyon
homeowners had planted many different kinds of trout above the Falls prior to World War 11.77

LOGGING IN THE PESCADERO WATERSHED

The idea of saving some of the remaining stands of uncut coast redwood in the Santa Cruz
mountains first bore fruit with the establishment of the California Redwood Park in Big Basinin
1901. Most of the 3,000+ acre park was in the San Lorenzo River watershed, but a part of it
draped across the ridge into the upper Pescadero.

In July of 1902, several sawmillswere built in the upper Pescadero Creek watershed and an
incline was built to hoist the cut lumber up and over the ridge and then down into Boulder Creek.
The 4,200-foot incline had arise of 1,100 feet, and with it the lumber companies were able to
thwart, for atime, the absence of dependable transportation down into Pescadero and out to
lumber markets.”8

Meanwhile, Ralph Smith’s call to place the Butano canyon under some kind of government
protection went unheeded. Small logging operations continued to nibble away at the edges of the
Butano Creek watershed, but the rugged and isolated landscape provided protection for the time
being.

THE BUTANO LAND AND DEVELOPMENT COMPANY

As the automobile began to give middle class Californians the mobility to go to places not served
by railroads, there was an increasing number of summer visitors car camping in the Butano and
other places in the Pescadero watershed.

In 1912, James McCormick subdivided a parcel of hisland that he had logged just downstream
from Butano Falls. Known as the Butano Falls Tract, the official name was the Butano Land and

76 Half Moon Bay Review, July 26, 1919.

7T Telephone interview, Gaston Perait, January 28, 2002; the author caught a foot-long trout that was positively
identified by aresident as being a Dolly Varden in the Cascades in the summer of 1950.

78 Santa Cruz Surf, July 10, 1902.
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Development Company. He put the 120 lots on the market and advertised the area at the Panama-
Pacific Exposition in 1915 as Cdlifornia’ s “ Second Y osemite.” By the early 1920s there were
several dozen summer homes in the tract, with many of the owners living in the San Francisco
Bay Area. Those with young families would move over to the Butano at summer’s beginning
while the husband would continue to work in the Bay Area, commuting by automobile or on
horseback to join their families on week-ends.”

The old growth redwoods growing above Butano Falls remained in the hands of Pacific Lumber
Company. As more and more people began hiking into those old growth stands, a campaign
began to save them.

THE SECOND CAMPAIGN TO SAVE THE BUTANO —1923-1955

The campaign to save the Butano was lengthy and complicated, but it is punctuated by a number of
effortsto either give or sell at asmall cost the land above the Falls. Both the State of Californiaand
the County of San Mateo declined offersto purchase the area at one time or another prior to World
War I1. 1n 1946 the land was till uncut, but the postwar California building boom created an
enormous appetite for redwood, and lumbermen came into the redwoods all over Californiawith the
same determination with which they had vanquished the forces of Japan and Germany.

Asthelogging frenzy heated up, so did the campaign to save the Butano. However, once again, a
series of missed opportunities plagued the campaign. Following the 1955 veto of legislation that
would have saved 3,120 acres centered on the forks of North and South Butano creeks, Santa
Cruz Lumber Company began logging the huge trees that Ralph Smith had campaigned so hard to
preserve.

Finally, after amost eighty-five years of efforts to save the Butano redwoods, a 2,177-acre
Butano State Park was dedicated in 1961. The park contained only 315 acres of uncut old growth
redwoods out of the estimated 11,000 acres that Ralph Smith had called to save in 1876.80

Several informants believed that the logging above the falls was the cause of the first damaging
flood in the watershed, and that much of the damage was due to logging undertaken by the Santa
Cruz Lumber Company (Pacific Lumber Company still owned the land) in the upper Butano
beginning in early 1955. Martin McCormick remembered that his father was amazed by the
amount of debristhat came over the Butano Fallsin December 1955:

“My dad was not awed by the creek in 1955. | remember him saying that it had been like
that before, but he had never seen the trees and things wash down. That was the
difference.” 81

9 Interview, Martin McCormick, December 2, 2002; Interview, Rocky Lydon, January 2003. Mr. Lydon
remembered regularly riding on horseback from San Mateo to the Butano in the late 1920s.

80 see Barbour, Lydon, Borchert, et al. Coast Redwood: A Natural and Cultural History, Cachuma Press, Los Olivos,
2001, p. 144 for adetailed account of the Butano campaigns.

81 |nterview, Martin McCormick, December 2, 2002, p. 7.
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Gaston Periat, another long time resident of the Butano, remembered going up into the logged-
over land above the Falls and being so emotionally affected by what he saw that he actually
vomited. He also noted that the excellent trout fishing that he had enjoyed above the Falls
declined quickly after the 1955 flood:

“ The creek silted up so bad after the 1955 flood that the pool at the bottom of the Falls
was completed silted in.” 82

THE UPPER BUTANO-LOGGING AND RESTORATION

The Upper Butano watershed, that is the two deeply cut stream valleys above Butano Falls, has
experienced logging of various types over the past 50 years or so. Santa Cruz Lumber began
logging in the lower portion of the Upper Butano in 1952, when the property was owned by
Pacific Lumber Company. Big Creek Lumber purchased the land and began its operation in
1979. The two companies took very different approachesto their operations, that have had vastly
different effects on the landscape and the condition of the stream corridor from the Falls up to the
top of the watershed. Homer “Bud” McCrary and Frank “Lud” McCrary, two of the founders of
Big Creek Lumber, sat for alengthy interview about their memories of past logging operationsin
the Upper Butano and their own forest practices there over the past 34 years.

THE SANTA CRUZ LUMBER OPERATION 1952 TO 1969

Santa Cruz Lumber approached the problem of reaching the redwood timber in this rugged terrain
in an unusual fashion. Rather than building roads up along the stream, Santa Cruz contracted with
Granite Construction to build a substantial haul road from their mill in the headwaters of
Pescadero Creek over the ridge to the upper reaches of the Butano watershed, and down along the
stream. Presumably the haul road was built in 1950 or 1951. The haul road (part of which is still
in use) ran down to a point near the Falls and close to what is now Butano State Park. Bud
McCrary recalls that a deal had been struck between the company and Parks and Recreation
whereby a parcel would be set aside for the Park and another was opened to logging. Santa Cruz
Lumber moved quickly to log this parcel, in part, according to Bud McCrary, because they were
worried the politicians might change their minds about the deal. As noted above, the condition of
the forest above the Falls after it was logged was a shock to some observers. Santa Cruz Lumber
continued logging in the two drainages until 1969, eventually taking timber out of all sections of
the 4,000 plus acre parcel.

The operation was heavily dependent on roads to skid logs to the main haul road. Bud McCrary
remarked, half jokingly, that “They built aroad to every tree they cut down.” The State required
the operation to leave at least six “seed trees’ per acre, practices that Bud McCrary defines as
very closeto a*“clear cut,” Seed trees were to be 24 inches DBH (double breast height). Bud
recalls that Santa Cruz Lumber exceeded this requirement, partially due to the nature of their
purchase agreement with Pacific Lumber (the land owner). Rather than paying Pacific Lumber
for stumpage, that is, an agreed upon number of trees, or all treesin a parcel, Santa Cruz Lumber

82 Telephone Interview, Gaston Periat, January 28, 2002.
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was paying for only usable lumber, which could be accurately quantified at the mill (called
“recovery basis’). This reduced the pressure to cut as much timber as possible, but it also meant
that some trees that were cut and found to be inferior were left behind.

Seed trees were simply that. They were left to grow, which according to Bud and Lud, they did
quickly with increased sunlight and access to nutrients. They also cast seeds that fell on bare,
disturbed ground, where they stood a better chance of germination and survival. (Bud noted that
pathogens in normal forest duff hinder germination.) The McCrarys noted that these seed trees
are now 30 to 40 inches DBH.

As was the case downstream, the Upper Butano suffered heavy damage in the Christmastime
Flood of 1955. Bud McCrary, who kept an eye on the region from his private plane, noted
“hundreds, and possibly thousands of landslides’ in the Upper Butano. At this time Santa Cruz
Lumber had finished operations just above the falls, and was concentrating on logging the
perimeters of the parcedl, that is the ridges above the drainages, and the roads may have
contributed to the number of landslides. Bud noted that the older roads did not have any erosion
control, such as water bars or dips.

The McCrarystook control of the parcel in 1979, and describe it is as heavily logged, with an
abundance of slash and other forest debris, and a haven for Scotch broom and pampas grass, the
latter attributable to the lack of shade from aforest canopy. The parcel became very attractive to
off-road motorcycle riders after Santa Cruz Lumber ceased operations in 1969. Hundreds of miles
of remote logging roads were the draw, and access was difficult to control. Bud remembers that
the damage attributable to the motorcyclists was extreme in some areas, including gullying on
bare hillsides and erosion in the roadbeds. More control was exerted as neighbors took measures
to limit access and Big Creek Lumber began active management of the parcel. Big Creek’ s goal
was to restore the land to productivity and include it in its own operation, which emphasizes
minimal disturbance and selective harvest.

BIG CREEK LUMBER AND RESTORATION

Big Creek Lumber was able to take out 10,000 board feet of lumber per acre when they beganin
1979, mostly by harvesting the now much larger seed trees left behind by Santa Cruz Lumber.
Big Creek took a different approach to access, building a principal haul road into the Upper
Butano from lower down Pescadero Creek, at Dearborn Park. Logging has continued to the
present. Big Creek builds as few roads as possible, preferring to skid logs over longer distances.
The harvest is selective so that no one site is cleared of trees. Big Creek has also used high lead
and helicopter techniques to minimize damage and harvest trees from remote areas that would
otherwise require construction of new roads.

Big Creek undertook active restoration quickly. The extensive road system left by Santa Cruz
Lumber was badly eroded and a source of sedimentation. Stream crossings were impeding stream
flow and creating sediment ponds. Just three years after taking over the parcel, the flood of 1982
raised havoc in the upper Butano. Bud McCrary remarked that there may have been thousands of
didesin the parcel, again because of the extensive road system and bare hillsides.
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Big Creek’ s approach to the road system has been to stop using some roads, and installing erosion
control measures on roads that are in use. The most common technique to control water isa
“rolling dip” in the roadbed. Rolling dips are diagonal depressions in the road that guide water off
the road on the down slope side. On atour of the Upper Butano, Bud compared a State fire road
constructed without erosion control measures. The road was rutted in several places up to two
feet, due to the momentum gained by the water as it flows down the flat road bed. Bud offered
ample evidence that erosion can be controlled on even steeply sloped roads.

Santa Cruz Lumber had installed log crossings, sometimes called “Humboldt crossings’ at
streams. These were essentialy stacked logs very low in the streambed, that in time became log
dams. These were removed and where necessary, replaced with true bridges elevated much higher
above the streambed. In some locations, Butano Creek had been diverted out of its bed and had
begun to flow down logging roads. Big Creek diverted the creeks back to their natural courses.
Finally, the return of the forest canopy is shading out the once ubiquitous pampas grass. Bud
McCrary notes with some pride the change in the parcel. “When we were first in there the area
between the creeks was nothing but brush. Later there were afew conifers sticking up through the
brush. Now all you see are conifers.”

THE INTRODUCTION OF EXOTIC SPECIES—-BEAVERS

One of the mgjor impacts on land use, particularly in the Pescadero Marsh, was the introduction
of a half-dozen beavers by the California Department of Fish and Gamein 1937 or 1938. An
Anonymous Respondent actually witnessed their release. The intent was that the beavers would
build dams that would create ponds and help area farmers, but most believe that the beaver dams
actually exacerbated the flood along the lower Butano.83

THE ETHNIC DIVERSITY OF THE 1930s

The diversity of agricultural crops noted above was driven, in part, by several immigrant groups
living in the Pescadero Valley that carved out specialized farming niches. Though there was
often some cross-over in crops grown, there was a general understanding that the Japanese would
grow truck crops (peas and beans), the Swiss would focus on the dairies, and artichokes would be
an Italian crop. The Portuguese seemed to be the most diverse in their occupations, growing
many different vegetable crops or owning small dairies.

An analysis of the United States manuscript census of 1920 and 1930 demonstrates the ethnic
diversity of Pescadero. The following numbers reflect only the foreign-born people counted, so
the numbers would be considerably higher if their America-born children were included:

83 Interview, An Anonymous Respondent, December 2, 2002. See also, William H. Cook, The Restoration of Butano
Creek, Its Lower Channel and Floodplains, & The Flooding of Pescadero Road, 2001, p. 6 ff.
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TABLE 3-1
TOP SIX SOURCES OF FOREIGN-BORN PEOPLE IN THE FIFTH SUPERVISORIAL
DISTRICT OF SAN MATEO COUNTY#8

1920 1930
Portugal (Azores) 155 Portugal (Azores) 105
[taly 60 Japan 79
Japan 51 Italy 74
Switzerland 18 Philippines 59
Sweden 16 Mexico 19
Ireland 14 Switzerland 10

According to our informants, the groups all seemed to coexist without rancor or acrimony
(Figure 3-6). When describing the 1930s, Tom Kuwahara noted:

“ Before [World War 11], everybody was friends. There were a lot of Portuguese, Italian
and Japanese. Very few Mexican families. That wasit, but everybody got along.” &

STRAIGHTENING THE COAST ROAD

Beginning in the late 1930s, the California Department of Highways began building a new
highway along the immediate coast, removing the inland loop that took travelers through
Pescadero and over the hill to San Gregorio before returning to the coast for the trip to Half Moon
Bay. The section to be realigned began at Bean Hollow Beach and followed the coast northward
to the top of the hill beyond San Gregorio.

Ed Weeks remembered that his mother took in four highway engineers as borders during the
construction of the highway.86 The route of this new highway, eventually named Highway 1, was
the final legacy of the Ocean Shore Railroad as, in many places, it followed the route of the
railroad right-of-way .87 The construction of this by-pass assured Pescadero’ s continued isolation.

According to Ron Duarte, the construction of the new highway and the bridge across Pescadero
Creek aso altered the flow of Pescadero Creek into the sea. He remembered the construction of a
haul road that allowed trucks to bring riprap down the hill from San Gregorio. According to
Duarte, the haul road was not properly removed when the highway was completed in October of
1941. Prior to that time, there was considerable tidal action between the lagoon and upstream.
The tide sometimes generated awave al the way up to the intersection of Butano and Pescadero
Creeks. Following the highway construction there was, “ ...no tidal action now.”88

84 United States Census, Manuscript, San Mateo County, 1920 and 1930
85 |nterview, Tom Kuwahara, December 12, 2002, p. 9.

86 |nterview, Ed Weeks, November 7, 2002, p. 8.

87 Jack Wagner, The Last Whistle, pp. 119 ff.

88 |nterview, Ron Duarte, November 14, 2002, p. 7.
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Figure 3-6: Pescadero Grammer School, 1937. Pescadero’s ethnically-diverse population is evident in
this Pescadero Grammar School photograph. In less than five years, the Japanese students will have been
removed to Relocation Centers throughout the West. (Ed Weeks Collection)

WORLD WAR 11

World War 11 brought several major changes to Pescadero. The ethnic conviviality that marked
the town and surrounding countryside disappeared with the Japanese attack on Pearl Harbor. As
Tom Kuwahara put it, “ When the war started, everything changed.” 8°

By the spring of 1942, Pescadero’ s Japanese community was gone, its members either having
relocated into the interior of the United States, or reporting to the War Relocation Authority
center in San Bruno. Tanforan racetrack was converted into atemporary detention center while
concentration camps were being prepared elsewhere in the United States.

89 |nterview, Tom Kuwahara, December 12, 2002, p. 9.
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The military presence on the Pescadero coast began before World War 11 began. Ed Weeks
remembered:

“There were two army camps. Thefirst one was up just adjacent to our farm. On the road
past Pigeon Point, go by the buildings, at Muzz’ s and thereisarood. Before the Second
World War started, they built a radio station up there for overseas aircraft. During the
war they brought in the Sgnal Corps. | was a teenager then. But they had foxholes dug
out in the field where grain was planted. That was in operation from then until the war
ended.”

“ At Bolsa Point, just this side of the lighthouse, where there are a bunch of buildings, |
farmed right up the hill fromthat. That was an anti-aircraft gun. This came after the war
had started. They were flying planes at night and would shoot with anti-aircraft guns. We
had the blackout in those days...The soldiers would come to [Pescadero] and drink beer.
We played basketball. Some Sundays, we would play basketball.” 90

THE END OF FLAX AND RECENT EROSION

Like logging, Pescadero-area agriculture was episodic and diverse. Beginning with the potato
boom in the 1850s, farmers quickly shifted crops as economic, weather, shipping and crop pests
dictated. The Pescadero Valley’s proximity to the markets of San Francisco always encouraged
farmersto grow for that fresh vegetable market. And, when shipping became more dependablein
the twentieth, the number of different crops increased.

Some crops flourished in the nineteenth century, disappeared, and then returned in the twentieth.
Flax is an excellent example of thisrenewal. Aswe have already seen, flax was an important
crop in the late 1870s. Fields of flax covered the hill lands around Pescadero in 1880.

Flax returned to the Pescadero hillsidesimmediately following World War I1. Ed Weeks
remembers farming flax during those years:

“ The terraces were plowed at the beginning of the winter rains. The ground was then
disked in late February or early March, to kill weeds and then packed down. Flax was
planted in drill rows six inches apart....Flax was never irrigated but did take up some
moisture from the prevailing summer fogs. Harvesting began September 1 and continued
for one to one and half months.” 91

Ron Duarte remembers the flax growing around Pescadero in the 1940s was used for linseed oil
only.

“The hills were never so pretty. It waslike looking at the ocean. It was a purplish bloom
that would get about so high. This high was a good crop. The wind would come and it was
just like looking at the ocean.”

90 |nterview, Ed Weeks, November 7, 2002, p. 12.
o1 Interview, Ed Weeks, November 21, 2003, p. 2. The author also remembers flax on the hillsides above Butano
Creek aong Cloverdale Road and south almost to the Gazos.
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He also remembers that the flax attracted all of the deer out of the nearby mountains:

“When they raised flax here, that sucked all the deer out of the timber. They went nuts over
the stuff...The deer would stick their heads down init. It wasn’t so much the tops. | think
they might have eaten tops when it was a malty stage or something.” 92

Ed Weeks puts the end of the flax production in the Pescadero Valley in 1958 or 1959. The use
of syntheticsin paint put an end to the need for flax. During arecent driving tour around the
valley, Ed Weeks noted that cultivation on the hillsides ended when flax was no longer grown
there. He had driven a harvester along the contours of the hillsides during one of the last flax
harvests. When pointing at a particular hillside he noted that he could drive a harvester therein
1959, but would not be able to do so now because of the huge gullies that have been eroded into
the hills. He was not sure what had caused the erosion, but was very clear that it was not there
when flax was being grown in the late 1950s.

-
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Figure 3-7: Pescadero Marsh and Town to the Northeast (Circa late 1950). This view was taken from
Cloverdale Road at the site of the old town dumpsite, above Butano Creek. This illustrates the condition of
the hillsides at about the time flax growing ended. The area discussed by Ed Weeks, above, can be seen in
the central background, to the left of the town flagpole.

92 |nterview, Ron Duarte, November 14, 2002, p. 13.
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Ron Duarte believes that the erosion was caused in part by farming practices and land ownership
patterns in the 1920s and 1930s.

“You see all the erosion? Ninety percent of that [eroded land is owned by] absentee
landowners....North of the Salt Pond on top of the hill, you see lots of big erosion. They
claim that was an absentee owner and they claim that when Half Moon Bay and Pescadero
used to control the pea market during the twenties and thirties, you planted your peas up
and down and then they just left [the rows]. The erosion, the water, came right down those
rows. That iswhere most of the erosion came from. If you went in there right away and
contoured it, it would have held it. Or, put a cover crop. Like barley.” 93

PEST CONTROL

Perhaps the first target of eradication by local settlers was the grizzly bear. Accounts of
encounters with grizzly bearsin the Pescadero, Gazos and Waddell were frequent in the 1860s
and 1870s. The bears usually remained in the mountains, but when drought or wildfire forced
them out, they often clashed with local residents. 1n 1866, for example, at the end of the 1865-
1866 drought, the bears came down into populated areas:

“Mr. A.P. Thompson, who has a ranch east of Pescadero informs usthat grizzlies are very
plentiful in that section. Five miles east of Pescadero, two large bears were poisoned this
past week and another attacked the house in the night, while occupied by the families.
These marauders are mostly she bears, with their cubs, and have come down out of the
mountains laid bare by recent fires, to luxuriate in the young clover near the seacoast...Our
informant has lived eight yearsin this country and he has never known grizzies to be so
plentiful and daring asthisyear.” 94

Grizzly bear encounters continued into the 1870s, with perhaps one of the most famous being the
attack and eventual death of William Waddell in 1875 in the canyon that bears his name.

Poisoning and hunting eventually narrowed the range of the huge bears, but as late as the 1880s,
there were still reports of bears being seen in the remote reaches of the Santa Cruz Mountains.

GROUND SQUIRRELS

Another indigenous creature that tormented local farmers, though not as dangerous and
noteworthy as the bears, was the ground squirrel. Ground squirrels had always posed a problem
for local farmers, from the amount of grain they could consume to the danger their burrows posed
for horseback riders.

The concern about ground squirrels reached a peak in 1876 when the California Legislature
enacted asquirrel eradication law. Enacted to include the counties of San Mateo, Santa Cruz, and
Monterey, among others, the law put the responsibility of eradication on the individual
landowners. If the landowner did not take care of the squirrels on his or her property, then the
county could do so and pass al costs back onto the landowner. Each county covered by the law

93 |nterview, Ron Duarte, November 14, 2002, pp. 14-15.
94 santa Cruz Sentinel, May 12, 1866.
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was to hire a Squirrel Inspector, whose duties included surveying the county and notifying
landowners if their ground squirrel populations were notable. The law took effect on October 1,
1876.9

Apparently neither the Squirrel Inspectors nor local newspaper editors successfully eradicated the
squirrels, because another major campaign against ground squirrels began in 1917. An editorial in
the Half Moon Bay Review on July 21, 1917 tried to put into monetary terms the damage ground
squirrels could do:

“Itisan expensive luxury for a farmer to keep ground squirrels. Every squirrel coststhe
farmer at least $1.50 a year, causing damage to grain and pasture grass. They also spread
Plague. Poison grain isthe most effective method to get rid of them. The planis to poison
the grain, and then sow it broadcast over ranges and pasturelands inhabited by the
squirrels at a rate of 10 or 15 pounds per acre. The squirrelsfind the individual kernels,
but livestock cannot eat enough to be endangered.” %

The war against the ground squirrels continued. In 1920, a ground squirrel expert showed
farmersin Half Moon Bay just how much produce one ground squirrel could put away. “ He took
a pick and shovel and dug out a hole of thislittle animal and in its storeroom found over a half of
agrain sack of horse beans, besides a great deal of different kinds of grain.” 97

Apparently over the decades, the campaigns to eradicate ground squirrels had some successin the
Pescadero area. When asked about ground squirrels, Ron Duarte noted that the County Trapper’s
efforts seem to have been the most successful:

“ Gus Cinoni, one of the finest bird shots around, he spent hiswhole life as a depredation
hunter. The last ground squirrels—he had them literally exterminated from San Mateo
County, except, he told me himself, over by Stanford where San Mateo County and Santa
Clara County met. Santa Clara County didn’t have a depredation hunter for ground
squirrels. They kept coming over [into San Mateo County]. He said ‘1 couldn’t get them
all.’ Thelast onesthat | saw was just in front of the high school where that ridge road goes
up.” 98

RECENT TRENDSIN AGRICULTURE

According to San Mateo County Agriculture Commissioner Gail Raabe, the number of harvested
acresin the County devoted to vegetable farming has dropped from 3,020 acresin 1996 to 2,504
in 2001. Artichoke acreage has dropped 68 per cent over the same period. Meanwhile, the indoor
floral and nursery industry has become the top agricultural dollar producer in the County.

95 Redwood City Times and Gazette, September 16, 1876.
96 Half Moon Bay Review, July 21, 1917.

97 Half Moon Bay Review, January 3, 1920.

98 Interview, Ron Duarte, November 14, 2002, p. 16.
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County farmers attribute the decline in acreage devoted to farming to a number of causes,
including new residents unwilling to tolerate the noise and disruption of nearby farming,
government regulations, an increasing number of acres being put into open space preserve, and
depredation by wildlife (wild pigs and deer) coming out of those preserves to damage their crops.

B.J. Burns, afarmer living and working east of Pescadero, is devoted to overcoming the above
obstacles and allow farming to continue in the County. “ If we don’t do something soon,
agriculture will have a short life in this County.” 99

POSTWAR PESCADERO

One of the most important long-range effects of World War Il on Pescadero was that many
members of the Japanese-American community did not return. Ron Duarte noted, “ There were a
lot of Japanese here before the war and only a few came back.”190 Tom Kuwahara's family was
one of the few to return, and he remembered it being very difficult for persons of Japanese
ancestry in postwar Pescadero.

An anonymous respondent noted that the postwar straw flower industry was actually begun in the
late 1930s by members of the Morimoto family. Following the war there was a boom in straw
flowers that lasted into the 1970s. The respondent’s family grew straw flowers for 45 years.101

Several of the interviewees spent their boyhood years in Pescadero roaming the creeks and
marshes, fishing, hunting and boating. Though none of them was a trained scientist, their
anecdotes and observations offer an invaluable window to the day to day and season to season life
of the creek, the marsh and its human and wildlife inhabitants. Using local terms and names for
things, they helped us reconstruct arich and diverse landscape.

FISHING IN RECENT YEARS

Sport fishing was one of the primary sources of income for Pescadero. As noted earlier, the town
filled with summer visitors from the San Francisco Bay Areawho fanned out in all directionsin
pursuit of trout. Locals such as Ron Duarte and Ed Weeks had the further benefit of being ableto
fish the local streams all year long.

Many of the place names used by locals—Round Hill, Spring Bridge, The Blue Gums—became
part of a code to protect their favorite fishing spots from being found by outsiders. Ron Duarte
said that they did that so “ others wouldn’t know what the hell you were talking about.... They
didn’t know where you were fishing.”

9 “Withering Away,” in the San Francisco Chronicle, April 18, 2003.
100 | hterview, Ron Duarte, November 14, 2002, p. 15.
101 |nterview, An Anonymous Respondent, September 19, 2003, p. 3.
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They fished pretty much all year long, with steelhead fishing in the lower reaches of the creek
giving way to trout fishing in the upper Pescadero, Butano and Gazos, and then moving back
down to the lagoon as they (and the fish) awaited the winter flows that would breach the sandbar
and allow the steelhead and salmon to enter the Pescadero to start the cycle over again.

“ There used to be damn good fishing. Pescadero Creek had a nice run of steelhead. The
biggest one | ever caught locally is thirteen and a half pounds, in the San Gregorio. But, |
caught many from ten to eleven pounds and some twelve [in the Pescadero.] In a year like
this, and the mouth of the creek was open and the lagoon was the way it used to be, there
would be the tidal action and you would always want to fish for steelhead on an incoming
tide. You could get an early shot at it because the creek was a little murky—a little
muddy.”

“ As soon as the new fish would come in they were just all over the place. Then they would
get acclimated and come upstream. You would wait for another little stormto come up or

if the creek didn’t come up a little bit, they would go up. That is when they would usually
spawn in the lower reaches. If you got a creek half full of water, or three-quarters full, they
would go clear to Portola State Park or Memorial Park, clear upstream.”

Ron Duarte remembers watching the steelhead spawn at Camp Spalding:

“ There were deep holes and a niceriffle. That iswhat it takes—a log jam, a nice hold for
themto lay in and then when they weren't disturbed or anything like that, they would go
down and spawn. The males would try to keep the grilt away. They would come and rob a
few eggs and [the mal e steelhead] would chase them and come back. It was fun to watch.
The eel bothered them, too. Fresh water eel, the ones with holes—slimy. In fact when we
would go to school in the morning, if there was an eel down there, he would rattle rocks off
‘the works' [the spawning beds] so he could get the eggs. We would drop a rock on him.
They would come back when we were gone.” 102

Several local fishermen remembered the grilt. Martin McCormick:

“ A grilt follows the spawning fish just to chow down on the eggs. That has always been my
perception. My dad always called them grilt and it isjust a juvenile salmon...They can be
good-sized. They can be a couple of pounds—18 to 20 incheslong. They come up and they
go back down again.” 103

Ron Duarte also remembered the grilt:

“Asfar as| am concerned, all winter long, your trout are hatched. When the water warms
up, approximately in April, and all the streams recede, the fish work back down and go to
the marsh. They will stay in there in July, August, June—really not sure. They would go
out into the ocean and they would come back into the stream where they were hatched
from. They were what you would call half-pounders. They are beautiful trout to eat
because the meat was going from whiteto pink. | alwaysthink it is the best eating trout in
theworld. After they comein awhile, they turn red, just like the steelhead. [Once they
turned red] they weren’t desirable at all. They weren’'t worth a damn.”

102 | hterview, Ron Duarte, November 14, 2002, pp. 3-4.
103 |nterview, Marty McCormick, December 2, 2002, pp. 10-11.
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“These [grilt] were steelheads. In the Butano Creek, they always said because of the
canyon and the roots, they would turn darker, redder faster. The Waddell the same
thing.” 104

Another local fish that all the kids used to fish for were crayfish, or, called locally “ crawdads.”

An old-timer told Ron Duarte that the French planted the crayfish in the local creeks:

“They were good to eat, but [ hisinformant] didn’t think they did the trout population any
good. He said they would get the trout. | have seen [the crayfish] wave [their claws] at
them. They would hibernate in the banks of the creeks in the winter.... Thefirst bridge past
Cloverdale Road, where that riprap isjust up fromthe bridge, that used to be a big hole
there. It was a good spot for themto hibernate.” 105

Ed Weeks remembered the crayfish:

“We used to get the ones with claws, like crawfish. You could get them with bait on a
string. You could catch them by the bucket full.106

Dave Pederson fished for crayfish in the 1930s upstream in Pescadero Creek, near Wurr Road:

“In the 30s we kids could catch 50-60 crayfish a head over a few hoursin Pescadero
Creek. We cut up bacon for bait and caught them with nets.” 107

Martin McCormick remembers the crayfish feeds:

“We used to have great crawfish feeds. They were plentiful. You could go out and bag
forty to sixty crawfish in an hour or so. Boil them up and have a great feed, maybe a
couple times during the summer and it never seemto put a dent [in their population].”

McCormick believes that the storm of January 1982 marked the decline in the crayfish population
in Butano Creek.

“1 think when | noticed the crawfish start to fall off was after the 82 storms. | think the
creek bed got really flushed out. A lot of the little protected areas—and this may also affect
the trout population as well—were really flushed out. The gravel areaswere silted in
which makes less of a habitat [for the crayfish] | think.” 108

A lot of local memories of fish in the creek include lamprey eels (Martin McCormick sent one
home with afriend who kept it in his bathtub), and bullheads (sculpin). Martin McCormick
remembers that bullheads were prevalent all the way to the Butano falls.

All informants agree that there were many more fish in the local streams than at present. Martin
McCormick summed it up. When he and his friends would walk in Butano Creek, “there would

104 Ron Duarte, Interview, November 14, 2002, p. 4.

105 Ron Duarte, Interview, November 14, 2002, p. 5.

106 | nterview, Ed Weeks, November 7, 2002, p. 5.

107 | nterview, Dave Pederson, conducted by Meg Delano, February 8, 1999.
108 | nterview, Martin McCormick, December 2, 2002, p. 10.
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be these little pools of minnows that would be zipping all over the place. You jusﬁ(ﬁepped inand
they would zip around. Crawfish all over the place. It isnot like that anymore.”

An anonymous interviewee agreed:

“Years ago the creeks were full of fish. You could swimin deep water. Now the holesare
filled with silt.” 110

THE FLOODS OF 1937, 1938, 1940 AND 1941

All of the manipulation resulting from the construction of Highway One was tested in an unusual
series of rainfall events between 1937 and 1941. Over thisfive-year period there were four major
flood events in the Pescadero watershed. All of them occurred in February: February 15, 1937;
February 14-16, 1938; February 27, 1940; February 11, 1941.

The 1940 flood seems to be the most prominent pre-war flood in local memory. Over a 24-hour
period from February 27 into February 28, 1940, Ben Lomond received an astonishing 11.57
inches of rain while Boulder Creek received 11.42 inches. A Santa Cruz newspaper briefly
reported on the status of Pescadero:

“Pescadero Under Water: The 500 persons of Pescadero 50 miles south of San Francisco
found half their town under water at the dawn of the wet gray day.” 111

Despite the high floodwaters experienced throughout Central California, no one waskilled in this
event.

Ed Weeks singled out the 1940 event as one of the most serious in his memory. He said that the
1940 flood in Pescadero was deep enough to float a rowboat at the town flagpol e that was located
in the center of the town’s main intersection. He remembers that the 1940 flood washed out at
least three homes alongside the creek.*

THREE BIG FLOODS: 1955, 1982, AND 1998

Everyone living in the area during the last half of the 20th century has vivid memories of the
three major flood events. December 1955; January 1982; February 1998.

THE CHRISTMASTIME FLOQOD, 1955

As noted above, Martin McCormick’ s father, Graham McCormick, believed that the December
1955 flood was the first damaging flood in the twentieth century, and the damage was caused by
the logging that had begun in the Butano Canyon above the Falls.

109 |nterview, Martin McCormick, December 2, 2002, p. 9.
110 | nterview, anonymous.

111 santa Cruz Sentinel, February 28, 1940.

112 |nterview, Ed Weeks, November 21, 2003, p. 1.
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Ed Weeks awoke in the early morning of December 24th:;

“ Something woke me up around one. | looked out and saw my neighbor’s wood floating
down from across the street. So, we knew something was happening. Actually | went down
town to help Earl Williamson remove some beer. | went in the building that is now the
Made In Pescadero Shop. He was the beer distributor and several us helped him put it up
on the dock so it would stay out of the water. | left my wife home here, alone. Shewasa
little concerned when the water started gurgling in the bathroom, the toilet and the septic
tank and all of that. The water didn’t stay too high, maybe just for three hours. | imagine
it was only, maybe, eight inches [deep] around the house.” 113

Martin McCormick remembered the damage done in the Butano Canyon:

“ Al four bridgesin our canyon—the one main one that splitsthe road on this side of the
creek we call the Madrone Bridge today was out and all the other three bridges that serve a
minor humber of home sites were also out... There were treesdown. | had never seen the
water so high...Pescadero was all flooded. The street, all the land behind Duarte’s, way out
to the Pescadero Creek bridge—that was all under water. All the Level Lea was flooded.” 114

The water reached as high as the floor of St. Anthony’s church on North Street, on the north side
of Pescadero Creek, as the author spent several days assisting in replacing the linoleum floor
following the flood.

In response to the 1955 flood event, the Pescadero Road Bridge over Butano Creek was rebuilt,
and the western end of Pescadero Road was built on fill around 1960.

THE FLOOD OF JANUARY 1982

All of those who had memories of the January 1982 event remembered the floodwater being
somewhat higher than that of December 1955. An anonymous respondent said that it was a
“pretty good flood” but that it didn’t go into his house.

Martin McCormick noted that hisfamily lost considerable land in Butano Canyon to the January
1982 flood. “We lost major land. We lost probably about eight good sized redwood trees. They
all fell right across the creek, narrowly missing a house across the creek....\We |ost probably
fifteen to twenty-five feet of bank from the creek back along a hundred foot stretch of the bank.”
All the Butano bridges went out again, though they weren’t washed out completely: instead their
ends slipped off of their abutments.115

Ed Weeks remembered the flood of January 1982 as being “ a little bit higher than [1955] and the
onein 1998 was higher yet...I wasworking for the propane company [in 1982] and | had to use
my wet suit that | had saved. | had a half dozen floor furnacesin town that wer e affected and had
to all be cleaned out.” 116

113 |nterview, Ed Weeks, November 7, 2002, p. 6.
114 | nterview, Martin McCormick, December 2, 2002, p. 5.
115 |nterview, Martin McCormick, December 2, 2002, p. 5.
116 |nterview, Ed Weeks, November 7, 2002, p. 7.
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THE FLOOD OF FEBRUARY 1998

Again our informants agreed that the water associated with the flood event of February 1998 was
higher than 1982.

Ed Weeks:

“Then in 1998, it got higher yet, so more houses up North Street, and | guess down
Pescadero Road coming into town by the Butano Bridge, had problems.” 117

An anonymous respondent believed that the 1998 flood waters were about six inches higher than
1982. Following the 1998 event, one resident reporting having to raise his house eighteen inches.

The Butano Canyon again received a heavy blow from the 1998 event. Martin McCormick:

“We lost the Madrone Bridge again in 1998. It is still not replaced.” 118

RECENT CHANGESIN THE PESCADERO-BUTANO AREA: YEAR-
ROUND RESIDENCY

Perhaps the most important change in Pescadero and the surrounding countryside in recent years
has been the increase in the number of year-round residents. For example, in the 1950s there
were only two full-time residentsin Butano Canyon, Mr. Hall, and Mrs. E.C. Lydon. As San
Mateo County’ s population and housing costs increased, the seasonal housing in the Butano
became increasingly attractive. Presently, Martin McCormick estimates that over fifty percent of
the previously seasonal houses in the Butano are occupied full time.

Similarly, the housing all along Pescadero Creek has shifted from predominantly seasonal to full-
time houses residents. The town of Pescadero itself, where in the 1960s there were numerous
empty houses, is now feeling the pressure of new, year-round population.

The pressure that this new population places on infrastructure such as water systems, roads and
sewersis considerable.

OPPORTUNITIESFOR FUTURE RESEARCH

This chapter has been intended to provide a broad chronology of the major events that have
shaped the Pescadero-Butano watershed. The authors have done this through a combination of
research in secondary sources, oral history covering the recent period, and research in primary
sources for the earlier period. Fortunately, a parallel oral history program sponsored by the San
Mateo County Resource Conservation District provided critical information, which would only be
otherwise available through intensive primary research in modern records and archives. Given
adequate time these records may provide data to address specific research questions.

117 |nterview, Ed Weeks, November 7, 2002, p. 7.
118 |nterview, Martin McCormick, December 2, 2002, p. 5.
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LOGGING IN THE WATERSHED

field interviews with Bud and Lud McCrary, Big Creek Lumber founders, Information
sources include further interviews, along with areview of the company’s maps and files;

Review of the San Mateo County lumber literature in their extensive files;
Review of CDF filesfor Timber Harvest Plansin San Mateo County;
Further Interviews with Martin McCormick;

For the 1950s Butano logging, review Santa Cruz Lumber Company records in the Museum
of Art and History archives, Santa Cruz, along with interviews with Ley Family members;

Field interviews with employees of Red Tree Lumber;
Review Butano State Park unit logs and histories;

Review San Mateo County Memoria Park and Portola State Park unit histories and
literature.

AGRICULTURE IN THE PESCADERO WATERSHED

Review shipping records in the California Alta newspaper, 1850s, 1860s;

Review literature and filesin the University of California Ag Extension Office, San Mateo
County’

Review literature and filesin the office of the Ag Commissioner;
Review literature and filesin the Agriculture Library, Shields Library, UC Davis;
Review literature in San Mateo County Farm Bureau Office;

Review files and loose materials at the San Mateo County Resource Conservation District,
Half Moon Bay.

FLOODING EVENTS, PESCADERO CREEK WATERSHED

Review contemporary newspapers, (San Mateo Times, etc.) for accounts of the events of
1937 - 1941. Newspapers on file in the San Mateo County Library, Redwood City.

Air photo and map research, and oral history interviews to determine dates and extent of
stream channel modifications, including channel straightening, levee construction, and
channel relocation.

EARTHQUAKE EVENTS AND THE PESCADERO CREEK WATERSHED

Another area of possible study is the impact of the April 18, 1906 earthquake and the Loma Prieta
Earthquake of October 17, 1989 on the watershed. There are lengthy reports following the 1906
event (including the Carnegie Commission Report) that might be reviewed to see what impact the
earthquake had on the steep slopes in the canyons.

Some observers noted that following the 1989 earthquake there were numerous fresh landslides in
the Santa Cruz Mountains. Dr. Gerald Weber conducted an extensive survey of the landdlidesin
the upper Aptos Creek watershed in the Forest of Nisene Marks State Park following the Loma
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Prieta earthquake. The earthquake revived numerous old landslide areas, dumping considerable
debrisinto Aptos Creek. There may have been similar studies done in San Mateo County.
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CHAPTER 4

ANALY SIS OF GAUGING RECORD

INTRODUCTION

This chapter presents an analysis of data gathered by the US Geological Survey (USGS) at their
gauging station on Pescadero Creek. The gauging record, which is continuous for the past 50
years, represents the most complete and the lengthiest physical scientific data set for the
watershed. In addition to measurements of stage height (water level) and discharge (water flow)
taken at 15-minute intervals, the gauging record also includes periodic information on the
configuration of the stream channel at the gauging station. Much of thisinformation is
summarized and made available to the public in electronic format at the USGS website.

This chapter includes two major elements: an analysis of the flood record on Pescadero Creek,
from 1951 through 2001, and an analysis of changes in streambed elevation at the gauging station
during this same time period. The flood record analysis, which includes flood magnitude and
flood frequency, provides abasic view of the hydrology of the Pescadero Watershed, and by
inference the Butano Creek Watershed aswell.1 Considerable space in this chapter is dedicated
to the analysis of changesin streambed elevation at the gauging station. This analysis provides
important clues to an understanding of how the Pescadero Creek channel responds to major
rainfall and flood events, an understanding that is further developed in the following chapters.

The USGS gauging station, Pescadero Creek near Pescadero, is located at a bridge on Pescadero
Road, 3.0 miles east of the town of Pescadero and 5.3 miles upstream of the mouth of Pescadero
Creek. The station was established April 14, 1951. The gauge datum is 62.3 feet NGV D29.
There are 45.9 square-miles (119 sgquare kilometers) of watershed above the gauge. The low-
water control for the gaugeis agravel riffle which variesin distance from the gauge and is
subject to shifting. The high-water control isthe channel. The gauge height of high flows shifts
dueto variations in the willows and other vegetation lining the channel (USGS, 1999). Figure 4-1
shows the channel cross section at the bridge in 1975. The cross section was taken from a San
Mateo County Public Works Department drawing showing a proposed widening project (San
Mateo County, various dates).

The reach upstream of the gauge is one of the sites (PES 100) discussed in the Stream Channel
Assessment (Chapter 7) and in the Fisheries Habitat Assessment (Chapter 8). The sampled reach
was 320 meters (1,050 feet) long and has a slope of 0.3%. The bankfull channel width is about
15 meters (50 feet). The channel above and below the gauge consists of aternating long sandy

1 The USGS Butano Creek gauging record is much shorter than the Pescadero Creek record, from 1962 until 1974.
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Bridge at USGS Gaging Station
Cross Section from 1975 Drawings
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Figure 4-1: The above graph shows the channel cross section at the USGS gauge in 1975. The elevations
shown on the graph have been converted into gauge heights. The elevation of the gauge datum is 62.3
feet.

reaches with coarseriffles. No bedrock isvisible in the streambed. However, the 1975 drawing
shows that the footings for the existing bridge abutments are anchored about 10 feet above the
elevation of the streambed, indicating that the lower portions of the streambanks may be
composed of bedrock. It is possible, therefore, that bedrock may be relatively close to the surface
below the streambed. An additional search of the San Mateo Public Works files may yield boring
logs made in the vicinity of the USGS gauge.

Figure 4-2 shows the channel looking downstream from the bridge. The low-water control riffle
can be seen near the top of the photograph and is approximately 300 feet downstream of the
bridge. The gauging pool islong and shallow and would probably be classified asarun by a
fisheries biologist.
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Figure 4-2: Photograph of Pescadero Creek just downstream of the USGS gauging station, taken
from the Pescadero Road bridge.

FLOOD RECORD

The series of annual maximum instantaneous flood peaks (annual flood series) for the 1952
through the 2001 water-yearsis used in the following analysis?. Summary statistics for the
annual flood series are shown in Table 4-1. The summary statistics for the annual flood series
divided by its average (mean annual flood) flood and the statistics for the common log
transformation of the peak discharges are also shown in Table 4-1. Table 4-2 givesthe
discharges estimated for various recurrence interval floods, based on the Log Pearson Type 11
probability distribution. Table 4-2 also shows the discharges for each return period as aratio with
the mean annual flood.

The annual flood series for the Pescadero Creek stream gauge was found to be random at the 1%
level by both arunstest and atest for serial correlation using computer software developed for
this purpose (McKuen, 1993). These tests are designed to detect a steady increase or decreasein
the flood record. They show that there is no statistically significant change in the annual flood
record for the Pescadero gauge.

2 For an earlier analysis of the Pescadero and Butano flood records, see Curry et al, 1985, pp. 56-62.
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TABLE 4-1

SUMMARY STATISTICSFOR THE PESCADERO CREEK
NEAR PESCADERO GAUGE MAXIMUM ANNUAL FLOOD SERIES

Peaks Peak/M ean Log(Q)

Years 50 50 50

M ax 10,600 3.59 4,025

Min 67 0.02 1.826

Mean 2,950 1.00 3.248

Median 2,225 0.75 3.347

Std Dev 2,660 0.90 0.514

Skew 1.207 1.21 -0.827

Coefficient of Variation 0.90 0.90 0.550
TABLE 4-2

THE RECURRENCE INTERVALS OF VARIOUSPROBABILITY FLOOD EVENTS

ESTIMATED FROM THE LOG PEARSON TYPE IIl DISTRIBUTION

Ratio of
Dischargeto
Recurrence  Discharge  Mean Annual
Probability Interval cfs Flood

66.7% 15 1,230 0.42
50.0% 20 2,080 0.70
37.3% 2.7 2,950 1.00
25.0% 40 4,170 141
20.0% 5.0 4,860 1.65
10.0% 10.0 6,980 2.37
4.0% 25.0 9,710 3.29
2.0% 50.0 11,700 3.96
1.0% 100.0 13,600 4.60

These tests do not, however, determine if the rainfall-runoff relationship has changed over time.
Detecting a change in rainfall-runoff relationship for the Pescadero gauge is beyond the scope of
thisanalysis. Such an analysis could be the subject of future research. The lack of along-term
(50 years) precipitation record for alocation in the watershed would seem to be a significant

problem in developing atest to determine if the rainfall-runoff relationship has changed

significantly since the early 1950s.3

3 For abrief analysis of nearby rain gauging records, see Curry et a, 1985, pp. 55-56. See also Ellen and

Wieczorek, 1988.
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The annual seriesfor the San Lorenzo River at Big Trees was used to extend the Pescadero Creek
flood record back to the 1937 water-year. The correlation between the Big Trees annual flood
series and the Pescadero annual flood seriesis 0.92, indicating a high degree of relationship.
Figure 4-3 shows the extended flood record for the Pescadero Creek gauge. The annual flood
seriesis expressed as the ratio of the annual flood to the mean annual flood. Scaling the annual
flood series by its mean alows the gauging record to represent any location in the watershed, and
alows comparisons with the flood record of neighboring USGS stations.

Pescadero Creek near Pescadero
Maximum Annual Flood Peaks as a Ratio to the Mean Annual Flood
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Figure 4-3: The annual maximum peak discharges for the USGS station, Pescadero Creek near
Pescadero, are expressed as a ratio to the mean annual flood. Earlier peaks were estimated using the
San Lorenzo River at Big Trees record.

The bench on the right bank of the cross section shown in Figure 4-1 might correspond to the
bankfull event at the gauge. The bench lies between 7.5 and 9.4 feet gauge height. The bankfull
discharge is usually considered to occur in the range between the 1.5-year return period discharge
and the mean annual flood. The bankfull discharge is considered to be the discharge that shapes
the channel, over the long run.

The 1.5-year discharge is estimated to be about 1,230 cfs, which has a gauge height of about

7.4 feet. Themean annual flood is 2,950 cfs, which has areturn period of about 2.68 years on the
Log Pearson Type |11 distribution. The gauge height of the mean annual flood is about 10.4 feet.
The bench shown in Figure 4-1 therefore lies within the expected range. A discharge of about
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2,300 cfs, with a 2.16-year return period, has a gauge height of about 9.8 feet, which is close to
the elevation of the upper edge of the bench. We can surmise that the bankfull discharge is about
2,300 cfs, which is about 80% of the mean annual flood. Figure 4-4 shows the extended flood
series with only the annual peak floods greater than the estimated bankfull discharge that is
greater than 80% of the mean annual flood shown.

Pescadero Creek near Pescadero
Maximum Annual Flood Peaks Greater than Bankfull as a Ratio to the Mean Annual Flood
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Figure 4-4: The annual flood series is shown with only the annual peaks larger than the estimated bankfull
discharge of 0.8 times the mean annual flood.

CHANGESIN STREAMBED ELEVATION AT THE USGS GAUGE

Stream gauging datafor 50 years of record will be used to develop a picture of how the elevation
of the stream channel at the USGS gauge has changed over time. No other point in the stream
channel network has a comparable record of changes in the stream channel.

Rating tables 23 through 30, which cover the period from 1986 to the present, were obtained from
the USGS. Rating tables prior to 1986 have been sent to the federal archives and would take
monthsto retrieve. The flow cessation point (zero discharge) for each rating table is shownin
Figure 4-5. Changesin the elevation of the point of flow cessation reflect changesin the
elevation of the control riffle for the gauge. The control riffleisthe pool tail-crest of the gauging
pool; it actslike aweir. Figure 4-5 reflects the changes in the elevation of the crest of the control
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Pescadero Creek near Pescadero
Gage Height Required for Discharge of 0.0 cfs
Rating Tables 23 through 30
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Figure 4-5: The above graph shows the gauge height for the flow cessation point for 1986 — 2002.

riffle over time. The elevation of the crest of the control riffle istaken as a surrogate of the
streambed elevation. The USGS rating tables show that the point of flow cessation ranges from a
gauge height of 0.94 feet to 1.60 feet between 1986 and 2002: there has been atotal fluctuation of
only 0.66 feet in the elevation of the control over this period.

A table of al the measurements made by the USGS at the Pescadero Creek gauge was
downloaded from the Internet. This table was found to be missing the measurements taken
between September 14, 1972 and August 18, 1987, atotal of 175 missing measurements out of a
total of 698. Figure 4-6 shows all 338 of the available discharge measurements less than 25 cfsin
each decade from the 1950s through the 2000s.

Figure 4-7 shows only the discharge measurements made in the 1950s that were less than 25 cfs.
Figure 4-7 shows that the flow cessation point in the 1950s varied from about 1.5 feet to about 3.5
feet. The gauging station was established in 1951. From first measurement up until October 25,
1955 the gauge height of the flow cessation point was lessthan 2.1 feet. The gauge height of the
next measurement on November 23, 1955 increased enough to move it away from the original
rating curve. The next five measurements made during the 1956 water-year are the
measurements that are the furthest to the right on Figures 4-6 and 4-7. It appears that the
elevation of the flow cessation point reached its maximum in the 1956 water-year. The maximum
elevation of the flow cessation point appears to be between 3.0 and 3.5 feet.
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Pescadero Creek near Pescadero
Measurements Less Than 25 cfs
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Figure 4-6: The discharge measurements less than 25 cfs for Pescadero Creek near Pescadero are shown
above.

The range in the gauge height of the flow cessation point for each decade was visually estimated
from individual graphs of the discharge measurements similar to Figure 4-7. This method isless
accurate than reading the zero discharge gauge height from arating table, but the rating tables
prior to 1986 are not available. Figure 4-8 shows the resulting range of the gauge height of the
point of zero flow by decade. The error of estimating the flow cessation point is probably not
great enough to alter the general trend visible in Figure 4-8. Looking at the discharges by decade
provides a convenient way to look for significant changes in the stage-discharge relationship.
The large number of measurements missing from the summary posted on the Internet precludes a
thorough analysis by storm event or other criteria. The measurements that are missing from the
summary table on the Internet may be available in the federal archives, so an analysis of al the
measurements could be the subject for future research.

The flow cessation point for the 1960s through 2000 range from about 0.5 to about 1.7 feet.
Figure 4-7 indicates that the maximum elevation of the flow cessation point was between 3.0 and
3.5 feet during the 1956 water year which is about 1.5 feet higher than it was in later years.

The flow cessation point apparently dropped to its minimum value in the 1970s and then rose to
its present range. However, measurements were available for only up to September 14, 1972, so
it is possible that the flow cessation point had a greater range during the 1970s than indicated on
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Pescadero Creek near Pescadero
1950's Streamflow Measurements Less Than 25 cfs
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Figure 4-7: The discharge measurements less than 25 cfs for only the 1950s are shown above. The labels,
adjacent to the data points, indicate the water-year of the measurement. Note that the gauge height scale
begins at 1.5 and ends at 4.5 when comparing Figure 4-7 with Figure 4-6.

Figure 4-8. All four of the years during the 1970s with maximum annual floods greater than
bankfull occurred after the last available measurement taken on September 14, 1972.

Figure 4-8 shows a small range in the elevation for the flow cessation point for the 1980s, but the
first available discharge measurement for the 1980s was on August 18, 1987. The four years with
discharges greater than bankfull that occurred in the 1980s were before August 18, 1987
measurement. Again, the actual range in the elevation of the flow cessation point was probably
higher in the 1980s than is shown in Figure 4-8.

All of the streamflow measurements are available for the 1960s, 1990s, and for the beginning of
the current decade. Despite the missing measurements in the 1970s and 1980s, Figure 4-8 clearly
shows a lowering of the flow cessation point from the 1950s followed by a period that is
relatively stable with minor fluctuationsin the elevation of the flow cessation point.

Figure 4-8 suggests that a significant slug of sediment passed the location of the USGS gauge in
the 1950s. The peak of this sediment slug was at the gauge in the 1956 water-year, immediately
following the December 1955 flood with a discharge equal to 3.19 times the mean annual flood
(see Figures 4-3 and 4-4).

Pescadero-Butano Watershed Assessment 4-9 ESA / 202395



4. ANALYSISOF GAUGING RECORD

Pescadero Creek near Pescadero
Range of Gage Height Required for 0.0 cfs by Decade
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Figure 4-8: The range of the gauge height for the point of zero flow, by decade, is shown in the above
graph.

INTERPRETATION

Heavy equipment such as bulldozers became widely available after the end of World War Il in
1945. The availability of this heavy equipment and the post-war economic boom fostered a
dramatic increase in logging in the Pescadero-Butano watershed. In addition, the heavy
equipment was typically used without regard to the connection between disturbance of the forest
and water quality.

The start of the post-war |ogging boom was accompanied by arelatively dry period. There were
no bankfull discharge events during the 1946 through 1950 water-years (Figure 4-4). This
drought was followed by three years with maximum annual peak discharges of about 1.34 times
the mean annual flood, which has areturn period of about 3.7 years. These three events probably
introduced the first significant amount of sediment into the stream channel network after the
beginning of the post-war economic boom. No bankfull discharges occurred during the 1954 and
1955 water-years. Then the December 1955 event occurred. It was measured as 3.19 times the
mean annual flood, with areturn period of 31.4 years.

The elevation of the flow cessation point jumped by about 1.5 feet within months of the
December 1955 event. Chapter 6 of this report shows that the December 1955 event produced
significant landslides in the watershed. During the 1957 water-year the elevation of the flow
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cessation point decreased by about one foot. It stayed at that level for afew months until the
April 2, 1958 event of 7,630 cfs (2.59 times the mean annual flood with areturn period of 13.9
years) lowered the flow cessation point below its 1951 elevation, when the station was
established. The sediment wave therefore appears to have moved past the USGS gauge in about
2.25 years, and to have had an amplitude of about 1.5 feet. The April, 1958 event demonstrates
that large events can erode the channel bed as well as aggrade the bed. A flood can also cause no
change in the elevation of the bed, at a particular location along the channel network.

Only the floods of January 1982 and February 1998 were of similar magnitude to the December
1955 event. The missing streamflow measurements between September 14, 1972 and August 18,
1987, roughly a 15 year period, make it impossibleto tell if there was an increase in the elevation
of the flow cessation point associated with the 1982 flood event. The complete response cycle of
the flow cessation point to the 1955 flood took only 2.25 years, so the period of missing data
appears to be long enough to completely hide any response to the floods of 1982 and 1983.

Figures 4-5 and 4-8 show that the 1998 flood is not associated with a significant increase in the
elevation of the point of cessation of flow.

Additional fine sediment probably isintroduced into the channel network during years with less
than bankfull discharge, though it is unlikely that significant amounts of coarse sediments are added
to the channel network during these years. During the periods with no bankfull discharge, the
coarser bed materia isnot moved on most streams. However, the geology of the Pescadero
watershed is dominated by relatively low-density mudstone and sandstones. These relatively light
rocks might be moved at discharges somewhat |ower than the normal bankfull event, and there may
be alimited re-working of the coarser bed materia during the periods with discharges less than
bankfull. Figure 4-4 showsthat it is relatively common to have periods of up to five consecutive
years without a bankfull discharge event.

Why was there no significant change in the elevation of the flow cessation point after the flood of
1998, the largest flood on record? There are several different factors whose interaction would
determine the type of response. The following isa partia list of the factors that would determine
the response of the flow cessation point to the flood. A list of likely factors includes the
following:

Amount, caliber, density and distribution of bed material upstream of the control riffle;
Presence of a near surface bedrock layer at the control riffle;

Presence of large woody debristo trap sediment;

Overall channel slope and slope of the control riffle;

Channel roughness;

Duration of the flood event.

To understand how aflood may change the elevation of the flow cessation point it isimportant to
keep in mind how flow past the gauging station occurs and how the USGS records discharge. A
recording device tracks the elevation of the water surface above the gauge datum. The USGS
determines discharge by periodically measuring the discharge and noting the height of the water
surface above the arbitrarily chosen datum for the station. A statistical relationship between the
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discharge and gauge height (elevation of the water surface) is developed from the discharge
measurements. The statistical relationship is used to develop arating table which givesthe
discharge for any gauge height. The gauge datum is set so that the a zero gauge height is at or
below the bottom of the gauging pool, which minimizes the chance for changes in the streambed
to result in negative gauge heights.

At low flows, the gravel riffle at the tail of the gauging pool controls the relationship between
gauge height and discharge. The flow cessation point is the crest of the low-flow control riffle.
At some discharge, near or above the bankfull discharge, the control for the station probably
shifts from the low-water grave riffle to the general channel roughness downstream of the gauge.
In large flood events, the overall character of the channel reach downstream of the station
controls the rel ationship between gauge height and discharge.

Flood events may cause bedforms to migrate, which in turn can result in a change in the location
of the gauging pool control. A shift of the control up or down the channel may have very little
effect on the elevation of the water surface in the gauging pool for agiven discharge. The
elevation of the gauging pool control (flow cessation point) iswhat determines the water surface
elevation in the gauging pool.

If alarge amount of coarse material were located just upstream of the gauge at the start of aflood,
it is reasonable to expect that the flood would move at least a portion of the material down to the
low-flow control riffle, where it might be deposited. However, if the flood were of long duration,
the deposited material could also be eroded.

If there were adeficit of coarse bed material upstream of the station, the low-flow control riffle
might be eroded. Or, if there was alarge deposit of fine bed material upstream, the flood might
move the material quickly past the low-flow control riffle, which might result in no change to the
control or even erosion of the control. Similarly, if the bed material upstream were of low
density, such as the sandstone and mudstone rocks found in the Pescadero watershed, the material
might also be quickly moved past the gauge.

A large woody debris dam downstream of the low-flow control riffle might cause deposition on
the control if it were in the backwater area of the jam, or athick growth of riparian vegetation on
the sides of the channel banks might slow the flow sufficiently to encourage deposition on the
low-flow control. A large woody debris jam and the growth of riparian vegetation are both
examples of increased channel roughness. A debris jam can also decrease the channel slope
upstream of the jam.

Previous floods may have eroded the channel downstream of the low-water channel. The
associated increase in channel slope could induce erosion of the low-flow control riffle.

A bedrock layer just below the streambed could place alower limit on the elevation of the low-
flow control riffle. Thisisa possible explanation of why the elevation of the flow cessation point
has not lowered any further than it has.
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Channel morphology is controlled by water discharge, sediment discharge, woody debris load,
bank composition, and other factors. Changesin land use have the potential to alter the water,
sediment and woody debris loads, but would not change the geology underlying the channel bed
or the composition of the banks, at least in atime span of decades. Statistical tests of the annual
flood series for the Pescadero gauge show no systematic change in the magnitude of annual flood
events. Therefore, changesin land use do not appear to have affected the flood record, but may
have changed the sediment load or the woody debris load.

There has been a decrease in the amount of logging in recent years, compared to the post-World
War |l period. The passage of the Forest Practice Act in 1972 imposed regulations that were
designed to decrease timber harvesting’ s impact on water quality. The decrease in sediment |oad
to the stream channel network from timber harvesting would reduce the probability of an increase
in elevation of the flow cessation point at the USGS gauge. The widespread practice of clearing
large woody debris from channels in the 1960s, may al so reduce the probability of anincreasein
elevation of the flow cessation point at the USGS gauge: removal of large woody debris would
reduce channel roughness and possibly increase local channel slope.

The low density and fragile nature of the mudstone and sandstone rock units found in the
Pescadero-Butano watershed appear to have asignificant bearing on the amount of sediment
stored in the channel network. The low density of the rock indicates that bedload movement
would be expected to be initiated by smaller discharges than in watersheds with denser rock. In
addition, the low density of the rock implies that a given discharge can transport larger sizes of
material than the same discharge in a watershed with denser rock; the low density rocks may
result in ahigher bedload transport rate than in other watersheds with denser material. The
fragile nature of the sandstone rocks leads to a rapid breakdown to smaller particle sizes which
may result in a portion of the bedload being converted into suspended load. The expected higher
bedload transport rate in the Pescadero watershed may result in less storage of sediment in the
channel network.
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CHAPTER S

RE-SURVEY OF BRIDGE CROSS SECTIONS

INTRODUCTION

Many of the San Mateo County road bridges over Pescadero and Butano Creek were replaced in
the late 1950s or early 1960s when local, state, and federal governments were focused on
improving the nation’s highway system. Construction drawings made during the bridge
replacement projects often include a detailed survey of the stream channel. Re-surveying the
stream channel at the bridges provides a unique way of directly observing the net changesin the
streambed that have occurred over the last 40 years, which providesinsight into how the streams
have responded to major floods (see Chapter 4) and changes in sediment input (see Chapter 6).
This chapter presents the results of six cross section re-surveys conducted for this study at County
road bridges on Pescadero and Butano Creeks.

BRIDGE SURVEY PROCEDURE

Cross sections were surveyed in the fall of 2003 at five bridges in the Pescadero watershed and
one bridge in the Butano watershed. The surveyed cross sections were located so that they could
be compared to cross sections taken from “as built” bridge construction drawings. Comparison of
the two sets of cross sections gives some insight into the channel changes that have occurred
since the bridges were built.

Figure 5-1 shows the locations of the bridges surveyed in the fall of 2003. Table 5-1 liststhe
bridges surveyed and summarizes the comparison of the bridge surveys.

Cross section surveys were taken by using a weighted tape to measure the distance from the
bridge deck to the streambed. An automatic level and stadia rod were used to determine the
elevation of the bridge deck. The distance from the bridge deck to the streambed was subtracted
from the elevation of the bridge deck to obtain the elevation of the streambed.

The elevations at each end of the bridge deck along the centerline of the road, were obtained from
the construction plans for each bridge. The elevations of these points were assumed to be
essentially the same as when the bridge was constructed. However, the elevations of these points
may have changed slightly since the bridge was built due to maintenance activities such as road
re-surfacing or centerline painting. The assumed centerline elevations at each end of the bridge
deck were used to establish the elevation for the bridge survey.
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5. RE-SURVEY OF BRIDGE CROSS SECTIONS

TABLE 5-1

SUMMARY OF THE BRIDGE SURVEY COMPARISON

Mean
Stream Water shed Channel
bed Area Above  Slope Modified Changein  Changein  Net Scour
River Elevation® Bridge Class at Y ear during Thalweg Profile or
Pescadero Creek Bridges Mile feet sg-mi Bridge Built Construction Elevation Elevation  Deposition
Stage Road Bridge 241 10 53.9 0-05 1961 Cut Both Banks -0.2 15 Mixed
Pescadero Cutoff Bridge 3.32 20 534 0-05 1957 Cut Right Bank -0.9 -0.2 Mixed
Butano Cutoff Bridge 41 30 50.4 0-0.5 1963 Cut Right Bank -1.6 N/A Slight Scour
USGS Gaging Station 6.83 63.5 45.9 0-0.5 1937 N/A N/A N/A N/A
Anderson Bridge 8.51 97 44.4 0.5-15 1937 No -1.1 N/A Slight Scour
Wurr Road Bridge 12.06 173 41.2 0-0.5 1961 No -0.9 N/A Mixed
Butano Creek
. Significant
Cloverdale Road Bridge 6.11 90 125 0-05 1962 Channel Moved 47 N/A Scour

The Change in thalweg elevation for Stage Road and Pescadero Cutoff is the average over their respective profiles, excluding the upstream portion of the profiles that may be a
response to the channel modification during bridge construction. Note that in the column labeled Net Scour or Deposition, “Mixed” indicates that both scour and deposition
occurred on the cross section, “ Slight Scour” indicates that scour was apparent across the entire bottom of the cross section, but the net change in elevation less than -2 feet;
“Significant Scour” indicates that scour occurred across the entire bottom of the cross section, and that the net change in elevation was greater than 4 feet.

! Mean streambed elevation from construction drawings.
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At the Stage Road bridge over Pescadero Creek, a national Geodetic Survey benchmark, H-1240,
dated 1972, was found on the southwest end of the bridge. The bridge deck was surveyed as
described above by using the centerline elevation at the south end of the bridge as the reference
elevation. The benchmark H-1240 was then surveyed. This procedure assigned an elevation of
33.59 feet NGV D to the benchmark. The published elevation for benchmark H-1240 is 33.43 feet
NGVD, adifference of 0.16 feet. This check indicates that the error in elevation in the survey is
on the order of 0.2 feet, which is acceptable for the determination of whether there has been a
significant trend of aggradation or degradation of the streambed at the bridges.

Profile surveys were also performed at the Stage Road and Pescadero Cutoff bridges. The
elevations along the profiles and cross sections were taken using an automatic level and stadia
rod. The construction surveys are laid out using a centerline with cross sections at right-angles to
the centerline. The thalweg profile was not surveyed during the bridge replacement projects and
so was not surveyed in 2003. The cross sections for these two bridges were some distance away
from the bridges. No unusual conditions, such as grade control structures or significant debris
jams on the bridge piers, were observed during the 2003 survey.

The construction drawings for four of the six bridges show the high water surface elevation from
either the 1955 flood or the 1937 flood. All four of the drawings show that the high water surface
of the noted large event was below the level of the bridge deck. Drawings for the Cloverdale
Road bridge over Butano Creek and for the Butano Cutoff bridge over Pescadero Creek did not
show the high water mark from previous storms. Presumably this is because these two bridges
were built at locations away from the original bridge site.

The location of the profile line used in the survey to plan the bridge construction was determined
from the construction plans. The points where the profile line intersected the upstream and
downstream side of each bridge were estimated. A weighted tape was lowered at each of these
points and was used to locate the position of a stake driven into the streambed. The tape was then
used to measure the distance from the bridge deck to the top of the stake. The automatic level was
used to determine the elevation of the bridge deck above each stake in the streambed. The elevation
of each stake was determined by subtracting the distance from the bridge deck to the top of the
stake.

The stakes driven into the streambed were assumed to be on or close to the profile line indicated
on the construction plan for the bridge. A tape measure was strung between the two stakes and
carried downstream (or upstream) so that the end of the tape was in a straight line with the two
stakes. The location of the center of the bridge on the stream profile line was noted on the
construction drawings. This distance was used to adjust the 2003 survey profile tape readings.

The construction drawings show the pre-construction streambed and lines indicating the cuts to
be made to the streambed. Typically, the post-construction streambed has a trapezoidal cross
section. In some cases, only one bank was shaped and the other left alone. In other cases both
banks and streambed were shaped.
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DISCUSSION OF THE BRIDGE SURVEYS

STAGE ROAD BRIDGE

The present bridge over Pescadero Creek on Stage Road was built in 1961. The new bridge
replaced a narrower bridge. The new bridge was placed at a slight angle to the original bridge
alignment. Two piers were placed in the streambed. The piers were placed at a 63 degree angle
to the centerline of the bridge. Pescadero Creek is shown as flowing sub-parallel to the piers and
making ajog towards the right bank near the center of the bridge.

A profile centerline is shown running from upstream of the bridge at Station 0+10 to a

Station 1+95 downstream of the bridge. The centerline is exactly parallel to the bridge piers. The
center of the bridge was at Station 1+00 on the profile centerline. The profile centerline crossed
the upstream face of the bridge at approximately Station 0+76 and the downstream face at
approximately Station 1+20

The construction diagram shows that channel widening was to begin at Station 0+10 and extend
down to Station 1+95. A 30 degree turn towards the west was to be initiated at Station 1+55.
Upstream of Station 0+10 the distance between the 10-foot contour linesis about 10 feet. The
construction diagrams show that the channel bottom reached a maximum width of 40 feet
between the 10-foot contour lines, at Station 0+89.

The construction drawings show that the left bank was cut to a trapezoidal shape at Station 0+25.
Both banks were cut to atrapezoidal cross section from Station 0+51 to Station 0+64. From
Station 0+89 to 1+35, fill was placed on the right bank to obtain the trapezoidal cross section.
Minor cuts were made at Station 1+55 to obtain the trapezoidal shape. All of the cross sections
show a dead-flat bottom with an elevation of 10 feet NGV D. The pre-construction Pescadero
Creek is shown flowing between the 10-foot contour lines, implying that the bottom of the stream
was lower than the 10 feet NGV D as shown on the 1961 cross sections.

The 2003 survey found that there had been significant lateral migration of the low-flow channel
upstream of Station 0+51. The low-flow channel has moved towards the right bank and there has
been significant deposition on the left bank, the inside bank of aturn. The cross section at
Station 0+25 was re-surveyed in 2003. The graph of the cross section (Figure 5-2) shows that the
channel has apparently migrated about 40 feet towards the right bank.

The lateral migration of the channel upstream of Station 0+51 may be the result of the channel
modifications associated with the 1961 bridge replacement. It is also possible that the channel
migration is the result of other processes. Determination of the cause of the apparent channel
migration was not within the scope of work for this project. However, no matter what the cause
of the apparent channel migration, it islikely that loss of material from the right bank is probably
approximately equal to the deposition along the left bank. Therefore, the lateral movement of the
channel may not represent a significant change in the amount of alluvial materia stored in the
channel banks.
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Stage Road at Pescadero Creek
Cross Section at 0+25 on December 1961 Creek Centerline
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Figure 5-2: The graph of the cross section at Station 0+25 shows the apparent channel migration upstream
of the Stage Road Bridge over Pescadero Creek.

The thalweg at Station 0+25 dropped -1.4 feet over the 42 years since 1961. A drop of -1.4 feet is
within the range of change that might be observed between any two consecutive years, based on
our experience with repeated surveys of streams in Mendocino and Sonoma counties. The drop

in thalweg at Station 0+25 does not therefore indicate a trend of streambed scour upstream of the
Stage Road Bridge. Of course, knowing the thalweg elevation at the beginning and ending point
of a42-year period does not reveal what happened during the intervening years.

The centerline rose about 7.8 feet between the surveys. The increase in the centerline elevation
was the result of the apparent channel migration and is not considered indicative of significant
deposition at Station 0+25 since an equal amount of material appears to have been eroded from
the right bank.

Figure 5-3 shows the thalweg and centerline profiles along Pescadero Creek under the Stage Road
Bridge. The average change in thalweg elevation from Station 0+51 to 1+55 was -0.2 feet. The
maximum change in thalweg elevation downstream of Station 0+51 was about -1.0 feet. The
centerline elevation downstream of Station 0+51 increased about +1.5 feet, on average. The
maximum increase in centerline elevation was about +2.5 feet. The average drop in the thalweg
and the average rise in the centerline are within the normal range of expected year-to-year

change. In addition, the mgjority of the observed change may be the result of the stream
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Pescadero Creek at Stage Road
Thalweg and Centerline Profile
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Figure 5-3: The graph shows the change in the centerline and thalweg profiles of Pescadero Creek under
the Stage Road Bridge.

responding to creation of atrapezoidal channel with a dead-flat bottom at the time the bridge was
constructed. A low gravel bar next to the thalweg is the typical configuration seen in the low-
flow portion of Central Coastal California stream channels.

Boring logs from prior to the bridge construction are also available for the Stage Road Bridge. A
total of 13 boring logs were made. Nine of the boring logs were made in holesin the lower portion
of the channel. The eevation of the streambed at the boring locations ranged from 9.5 to 11.4 feet
NGVD. The bottom of the post-construction channel was specified to be 10 feet NGVD. All nine
of these boring logs show alayer of sand and gravel at the surface. The thickness of the sand and
gravel layer ranges from 4.4 feet to 13.5 feet with an average thickness of 9.0 feet. The borings
upstream of the bridge centerline tend to have a thicker surface layer of sand and gravel. The
presence of asurface layer of sand and gravel that is between 4.4 feet and 13.5 feet thick shows that
scour at the Stage Road Bridge was not limited by the presence of a surface bedrock layer.

Most of the channel changes revealed by the comparison of the 1961 and 2003 surveys appear to
be in response to the creation of awider channel with a dead-flat bottom. The evidence from the
2003 survey indicates that no significant net change in the elevation of the Pescadero Creek
streambed at Stage Road has occurred, excluding the changes related to the apparent channel
migration upstream of the bridge.
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5. RE-SURVEY OF BRIDGE CROSS SECTIONS

PESCADERO CUTOFF BRIDGE

The Pescadero Cutoff Bridge over Pescadero Creek islocated near the intersection of Cloverdale
Road and Pescadero Road. The bridge was built in 1958. Figure 5-4 shows the bridgein
relationship to the stream channel, and shows that a significant channel modification was made
when the bridge was constructed.
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Figure 5-4: The channel change map for the Pescadero Cutoff Bridge is shown above. The flow is from the

bottom of the page towards the top. The creek stationing and centerline were added by the author based on
the stationing shown for the 175 foot radius turn north (downstream) of the bridge.
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The 1957 survey shown on the construction drawings shows the centerline of the new channel.
The channel centerline intersected the bridge centerline at Station 5+00. The channel
modification started about 200 feet upstream of the bridge centerline at Station 7+00 and
extended about 300 feet downstream of the bridge centerline to about Station 2+00. The main
purpose of the channel modification was to double the bottom width of the channel, from about
20 feet to about 40 feet. Most of the additional bottom width was created by excavating the right
bank (Figure 5-4).

Upstream of station 6+25, the original channel wrapped around a bend on the right bank. The
construction drawings show what might have been aflood overflow channel. A portion of the
higher discharges would have left the main channel at Station 7+00 and rejoined the main channel
just upstream of Station 6+25.

The material above the May 1957 waterline was removed from the inside of the bend between
stations 6+25 and 7+25. The excavation resulted in a 100 foot long reach with a bottom width
from 55 feet to 83 feet. The point of maximum width of the modified channel was four times as
wide as the original channel. Significant deposition would be expected to occur in this region.

The 1957 profile centerline was resurveyed from Station 6+00 downstream to Station 4+00 in
September 2003. The 2003 profile (Figure 5-5) shows that a vegetated gravel bar upstream of the
bridge extends down to about Station 5+75. The low-flow portion of the 2003 channel isin the
new channel excavated from the right bank in 1957.

Pescadero Cutoff Bridge at Pescadero Creek
Profile Beneath Bridge
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Figure 5-5: The comparison between the 1957 profile and the 2003 profile is shown.
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5. RE-SURVEY OF BRIDGE CROSS SECTIONS

The 2003 low-flow channel is against the right bank upstream of Station 5+50 where it crosses to
the left bank. The low-flow channel is against the western bridge pier. The scour at Station 5+00
adjacent to the bridge pier has lowered the thalweg from 2.0 to 2.2 feet lower than the thalweg
upstream or downstream of the pier (Figure 5-5). Excluding the bridge scour, the average change
in thalweg elevation was -0.9 feet from 1957 to 2003.

Upstream of the bridge, the centerline runs along the vegetated gravel bar. Since this portion of
the channel was graded flat and made very wide, it is not surprising to see an increase in the
elevation of the centerline, indicating that deposition occurred (Figure 5-5). The changes along
the centerline upstream of the bridge are probably the result of the 1957 channel modifications
and are not the result of system-wide trends in sediment transport.

Figure 5-5 shows that the elevation of the centerline increased slightly (a maximum of +0.4 feet)
under the bridge between 1957 and 2003. Downstream of the bridge the centerline elevation
decreased since 1957. Excluding the vegetated bar upstream of the bridge, the centerline
elevation declined an average of -0.25 feet since 1957.

The channel cross section at Station 4+00 downstream of the bridge was a so re-surveyed in 2003
(Figure 5-6). After the channel was modified in 1957, it was trapezoida in shape and had a dead-
flat bottom that was 40 feet wide, which is twice as wide as the pre-modification channel. The 2003
survey shows asmall gravel bar attached to the left bank. The gravel bar, at the cross section, was
about 15 feet wide and about 1.6 feet high. The low-flow channel is now about 21 feet wide. The
bottom of the right bank appears to be about 2 feet closer to the channel centerline than shown on
the 1957 drawings. The deposition at the sides of the channel may be in response to the over-
widening of the channel bottom in 1957. The cross section thalweg elevation has lowered -0.4 feet
and the elevation at the centerline elevation lowered about -0.2 feet compared to the 1957 elevation.

The changes in the thalweg and centerline elevations, at cross section 4+00, are well within the
expected annual change seen in repeated surveys of channel cross sections in other coastal
Cadliforniastreams. The average declinein the profile thalweg elevation of -0.9 feet and the
average decline in the centerline elevation of -0.25 are both well within the range of annual
change. The deposition on the side of cross section 4+00, and upstream of the bridge appears to
be in response to the 1957 channel widening. Therefore, it is reasonable to conclude that there
has been no net difference in the 1957 streambed elevation and the 2003 streambed elevation at
the Pescadero Cutoff Bridge.

BUTANO CUTOFF BRIDGE

The Butano Cutoff Bridge was moved about 250 feet downstream in 1963. The channel
maodification with the construction of the new bridge appears to have been limited to a 180 foot
reach, starting about 100 feet upstream of the bridge, at Station 1+00, and extending about 80 feet
downstream, to Station 2+80. The channel modification appears to be limited to cutting a2:1
slope on the right bank. The construction drawings show that the bottom of the channel was
widened between atotal of about 6 to 10 feet starting from the centerline of the bridge at Station
2+00 and extending downstream to Station 2+60.
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Pescadero Cutoff at Pescadero Creek
Cross Section at 4+00 on May 1957 Profile
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Figure 5-6: The comparison between the 1957 and 2003 surveys at station 4+00 is shown above.

In September 2003, a cross section was surveyed along the downstream face of the bridge. The
2003 survey is at approximately Station 2+17 on the 1963 stream survey centerline. A cross
section was surveyed at Station 2+20 in 1963, or 3 feet downstream of the 2003 cross section.
An offset of 3 feet from the 1963 cross section was deemed to be acceptable for the purpose of
the 2003 survey.

Figure 5-7 compares the 2003 survey at the downstream face of the bridge to the 1963 cross
section at Station 2+20. Figure 5-7 shows that there is a bench on the right bank, the top of which
issimilar to the original 1963 ground surface. Therefore, it appears that the right bank was not
modified to the extent as shown on the 1963 construction drawings. The 2003 survey found a
concrete lined drainage ditch running across the top of the bench. The presence of the concrete
drainage ditch supports the idea that the right bank was not modified as much as the construction
drawings suggest. Therefore, it appears reasonabl e to conclude that the modified right bank in
1963 closely matched the right bank shown in the 2003 survey.

The 2003 thalweg is-1.6 feet lower than the 1963 thalweg. The 2003 centerline is-1.8 feet lower
than the 1963 centerline. The observed changes are large but still within the annual range of
elevation change for a coastal California stream. However, since the entire bottom of the channel
appears to be lower in 2003 than it was in 1963, this suggests that there may be a slight tendency
towards scour at the Butano Cutoff Bridge.
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Butano Cutoff Bridge at Pescadero Creek
Cross Section at Downstream Face of Bridge
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Figure 5-7: The comparison between the 1963 survey of the cross section at Station 2+20 and the 2003
survey alongside of the downstream bridge face at about Station 2+17 is shown. The 2003 cross section is
about 3 feet upstream of the 1963 cross section. The original 1963 ground surface appears to be close to
matching the top of the bench on the right bank suggesting that the right bank was not modified as much as
suggested by the construction drawings.

BRIDGE AT USGS STREAM GAGE

Seethe Analysis of Streambed Elevation at the USGS Stream Gage report.

ANDERSON BRIDGE

The Anderson Bridge is in the canyon between the USGS stream gage and the community of
LomaMar. The channel bed is dominated by boulders and sand and there appearsto be only a
small amount of gravel on the bed visible from the bridge.

The bridge was built in 1937. Construction drawings and a survey were prepared in 1986 for a
replacement project that was never carried out. There are also two as-built construction drawings
from original bridge construction. These two drawings were revised on January 20, 1938. One of
the revised drawings shows drawings of cross sections at the upstream face, downstream face and
centerline of the bridge. Points on the channel cross sections at the upstream and downstream
bridge face were scaled from the 1938 drawings. The 1938 drawing used to scale the channel cross
sections does not show the riprap shown on the as-built drawings from 1938. Therefore, it seems
likely that the 1937 cross sections may represent the channel before the bridge construction.
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5. RE-SURVEY OF BRIDGE CROSS SECTIONS

The 1986 survey also includes cross sections at the upstream and downstream face of the bridge.
The survey notes for the 1986 channel cross sections at the bridge were available, so thereis no
error from scaling points on the drawing.

Anderson Bridge over Pescadero Creek
Upstream Face of Bridge
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Figure 5-8: The comparison of the 1937, 1986 and 2003 cross section surveys for the upstream bridge face
are shown above.

Cross sections along the upstream and downstream bridge face were taken in October 2003 by
lowering a weighted tape from the bridge deck and using an automatic level to determine the
elevation of the bridge deck.

An as-built drawing from 1938 indicates that both banks were armored with rip-rap when the
bridge was built. Therip-rap is protecting the slope below the bridge abutment and is behind the
bridge piers on both banks. The left bank of the channel at the bridge is on the outside of a bend,
which causes more of the force of flood flows to be directed at the left bank. The pier in front of
the riprap adds to the turbulence of the water, which increases its erosive force as it makes the
turn. Therefore, some scour is expected to be found on the left bank.

Figures 5-8 and 5-9 show the cross sections from 1937, 1986 and 2003 for the upstream and
downstream bridge face, respectively. In these figures, the horizontal distance is measured from
the right bank of the channel.
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Anderson Bridge over Pescadero Creek
Downstream Face of Bridge
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Figure 5-9: The comparison of the 1937, 1986 and 2003 cross section surveys for the downstream bridge
face are shown above.

Since the 1937 cross section probably represents the pre-construction channel, no quantitative
estimate was made of the average scour or deposition between 1937 and 1986. The elevation of
the 1937 thalweg was probably not significantly altered by the bridge construction. The thalweg
of the upstream cross section was 1.3 feet higher in 1986 than it was in 2003.

Figure 5-8 shows that between 1986 and 2003 the elevation of the entire streambed |owered
between 29 feet and 106 feet on the cross section. The average depth of scour over the 77 feet of
channel was about -2.7 feet.

Table 5-2 shows the upstream thalweg elevation at the time of each survey and the changein
thalweg elevation between surveys for the upstream cross section. Between 1937 and 1986, the
thalweg rose 1.3 feet. Between 1986 and 2003 the thalweg dropped -2.6 feet. The October 2003
water surface was found to be -0.7 feet lower than the 1986 thalweg. The entire wetted channel
in 2003 was below the bottom of the 1986 wetted channel.

Figure 5-9 shows that the entire streambed at the downstream face of the bridge lowered between
1986 and 2003. The average scour, measured over a horizontal distance of about 79 feet, was
-2.2 feet. The October 2003 water surface was lower than the 1986 thalweg (Figure 5-9 and
Table 5-3), so the entire wetted channel in October 2003 was below the elevation of the bottom of
the streambed in 1986.
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TABLE 5-2
CHANGE IN THALWEG ELEVATION FOR THE UPSTREAM CROSS SECTION
AT THE ANDERSON BRIDGE OVER PESCADERO CREEK

Thalweg Elevation Thalweg Change  Overall Change

Survey feet feet feet
1937 97.4
1986 98.7 13
2003 96.05 -2.6 -1.3
TABLE 5-3

CHANGE IN THALWEG ELEVATION FOR THE DOWNSTREAM CROSS SECTION
AT THE ANDERSON BRIDGE OVER PESCADERO CREEK

Thalweg Elevation Change Overall Change
Survey feet feet feet
1937 96.6
1986 98.4 18
2003 95.7 2.7 -0.9

There appears to be a definite scouring of the channel at the Anderson Bridge between June 1986
and October 2003. The June 1986 survey occurred after a moderate flood in February 1986.
There were no bankfull discharges from 1987 through 1991. In the ten years from 1992 through
2001, eight of the years had maximum annual discharges greater than bankfull. Moreover, 1998
had the largest flood on record. Therefore, the scour observed at the Anderson Bridge appears to
be result of the many discharges greater than bankfull that occurred during the 1990s.

WURR ROAD BRIDGE

The bridge on the east end of Wurr Road was replaced in 1961. The western boundary of
Memorial Park cuts through the northeast corner of the bridge. McCormick Creek enters
Pescadero Creek on the right bank a short distance upstream of the bridge.

A channel cross section along the upstream face of the bridge was surveyed in October 2003.
The horizonta start of the survey was the northeast corner of the bridge, on the right bank. The
corresponding cross section was scaled from a 1961 contour map with two-foot contour intervals.
The exact elevation of the streambed in 1961 is unknown. The construction drawings show that
the thalweg runs between the 174 foot contour line along both banks. A road centerline cross
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section of the channel from 1961 shows the bottom of the creek to be essentialy flat and is
labeled +/- 173 feet.

Test borings were done under the bridge in April 1961. The borings were done downstream of
the channel cross section shown in Figure 5-10. The boring logs give the approximate elevation
of the top of the sandstone and shale bedrock, which are shown in Figure 5-10. The boring log
drawing uses an arbitrary elevation datum. The B4 test hole was drilled in the streambed between
the 174 foot contour lines. The boring log drawing shows the elevation at the top of the test hole
as 66.2 feet and the water surface above the top of the test hole as 68.0 feet. Adding 106.8 feet to
the elevations shown on the boring drawing sets the elevation of the top of B4 to 173 feet, the
elevation of the streambed shown on adifferent drawing. The estimates of the el evations shown
on the boring drawing are therefore probably within afoot of the true values.

Wurr Road at Pescadero Creek
Cross Section at Upstream Face of Bridge
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Figure 5-10: The comparison of the 1961 and 2003 channel cross sections for the upstream edge of the Wurr Road
Bridge is shown above. The horizontal distance is from the right bank. The points labeled B1, B2, and B4 are the
elevation of the top of bedrock shown on the boring logs. All the borings were done downstream of the cross section.

The elevation of the top of bore hole B1 is estimated to be 177.5 feet NGVD. The B1 hole was
drilled about 8 feet downstream of the cross section shown in Figure 5-10. The ground surface
elevation at the projected location of B1 on the 1961 cross section is over 180 feet. To
investigate the apparent 2.5 foot discrepancy in elevation at bore hole B1, Photoshop software
was used to overlay the location of the boreholes on the contour map used to create the 1961
cross section. The composite drawing al so showed the elevation of the top of bore hole B1 to be

Pescadero-Butano Watershed Assessment 5-16 ESA / 202395



5. RE-SURVEY OF BRIDGE CROSS SECTIONS

greater than 180 feet. In addition, the elevation at the top of test hole B4 was assumed to be 173
feet. Thisassumption resultsin the elevation of the April 1961 water surface being equal to
174.8 feet, which isjust 0.8 feet higher than the October 2003 water surface. The April 1961
water surface therefore appears to be reasonable, though the accuracy of the 1961 contour map on
the right bank appears to be questionable.

Figure 5-10 shows an apparent significant loss of material from the right bank between 1961 and
2003. However, the contour map, from which the cross section was made, appearsto bein error on
the right bank, as noted above. Thetop of borehole B1 wasat 177.5 feet, in 1961. Figure 5-10
shows that the 2003 ground surface near B1 was about 175 feet. Thisindicates that about 2.5 feet
of material may have been lost from the region around B1. In addition, the contour map may be
based on pre-construction survey data and so may not reflect the shape of the right bank after
congtruction. Therefore, the available data does not support an analysis of change on the right bank.

The 2003 thalweg is about -0.9 feet lower than the 1961 thalweg. The thalweg appears to have
shifted from near the center of the channel to the right bank. A low gravel bar now extends from
the left bank to about the center of the channel. The gravel bar is about 1.25 feet higher than the
approximate elevation of the streambed in 1961. Both the scour of the thalweg and the deposition
on the gravel bar are within the expected range of annual variation. Therefore, no trend in
streambed elevation is apparent at the Wurr Road Bridge.

CLOVERDALE ROAD BRIDGE OVER BUTANO CREEK

A bridge over Butano Creek was built for Cloverdale Road in 1963. The creek was moved to a
straight trapezoidal channel during bridge construction. The new channel was 350 feet long and
had atwo foot drop, resulting in a slope of 0.0057. The new trapezoidal channel had a bottom
width of 20 feet and side-slopes of 1.5to 1. The elevation of the bottom of the new trapezoidal
channel was estimated to be 94.4 feet at the upstream face of the new bridge based on the channel
slope and distance from the beginning of the channel change. Figure 5-11 shows the estimated
1963 channel cross section and the channel cross section surveyed in September 2003.

The 2003 thalweg is -4.7 feet lower than the estimated 1963 thalweg. The channel bottom has
been uniformly eroded. Sackcrete has been placed on the sides of the banks below the bridge to
protect the banks. The sackcrete is not shown on the 1963 drawings from San Mateo County.

The amount of scour from the bed of Butano Creek at Cloverdale Road is far more than would be
expected from the adjustment of the creek to being moved to anew trapezoidal channel with a 20
foot bottom width, which is wider than the bottom width of the original channel. The new channel
removed a bend in the creek and straightened Cloverdale Road.

Degradation is a general lowering of the land surface (streambed) by erosive processes, especialy
by moving water. When discussing streambeds, the term degradation is typically used to denote a
trend of streambed erosion, over aperiod of years. The Butano Creek channel has clearly
degraded since the bridge was built. Channelstypically degrade when either the dischargeis
increased or the sediment load is decreased, over a period of years
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Butano Creek at Cloverdale Road
Cross Section at Upstream Face of Bridge
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Figure 5-11: The above graph shows the channel degradation at the Cloverdale Road Bridge on Butano
Creek that occurred between 1963 and 2003.

The erosion of material from the bed of Butano Creek may have generated a significant sediment
load. The 7.5 minute topographic map shows that the channel slope of Butano Creek decreases
downstream of the 40 foot contour line. The distance from the 40-foot contour line up to the
Cloverdale Road Bridge is 2.9 miles. Erosion of 4 feet from the streambed would produce about
2.7 cubic yards of material per linear foot of channel. Assuming the erosion from the channel bed
was a uniform wedge shape with its maximum loss at the Cloverdale Road Bridge and no loss at
the 40 foot contour, there was an estimated total loss of 22,700 cubic yards of material from the
bottom of the channel between 1963 and 2003. The channel degradation must extend further
upstream. There might be a nickpoint upstream of the Cloverdale Bridge or aresistant layer in
the streambed. The above calculation just considers the section of channel up to the Cloverdale
Road Bridge and does not consider the loss of material above the bridge.

Note that Curry et al (1985) estimate that about 2.7 million cubic yards of sediment had been
scoured from the 3.5 miles of the channel above the alder thicket between 1955 and 1985; and
that Swanson estimates the volume of scour from the lower part of the channel at about 500,000
cubic yards, “probably within the past 100 years’ (Swanson, 1987). The bases for these
calculations in not given by either researcher, but must include much more than 4 vertical feet of
incision.
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Pescadero resident William Cook, in his study of lower Butano Creek, compiled the results of
several past cross section surveys of Butano Creek at the Pescadero Road Bridge, and re-surveyed
the channel at thislocation himself (Cook, 2003). Cook finds that the elevation of the streambed
at this location increased about 8.5 feet between the time the bridge was built in 1961 and the
time of hisown survey in January 2001. Severa surveys between these timesindicate a
continuing trend of streambed aggradation. Cook also uses an 1854 U.S. Coast Survey map to
infer amuch lower, broader streambed at that time.

CONCLUSION

With the exception of the channel of Butano Creek at the location of the Cloverdale Road Bridge,
the re-surveyed cross sections exhibit remarkably little change over the period of record. Since
there are only two data points available for most of the sites— when the bridge was built and
when we conducted the surveysin the Fall of 2003 — it cannot be determined what happened in-
between these times. The impression that is produced by this exercise, however, is that the bed of
Pescadero Creek has been remarkably stable over time, or perhaps more accurately stated, that the
creek seems to reestablish a stable elevation quickly. Thisis especially remarkable given the
changesin land use and the large storms that have occurred since the original surveys. Again, the
exception is the lower course of Butano Creek, which exhibits clear signs of major channel
degradation in the area of the Cloverdale Road Bridge, and major aggradation further downstream
in the area of the Pescadero Road Bridge.

Further insight could be gained from conducting additional surveys soon after a major storm
event, particularly one that triggers numerous landslides and flooding. If these surveys are then
repeated periodically over the next several years, much insight could be gained into the response
of the stream channels to major events, and their recovery from these events.
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CHAPTER 6
SEDIMENT SOURCE INVESTIGATION

PURPOSE, SCOPE, AND METHODS

The objective of thisinvestigation was to conduct a sediment source analysis for the Pescadero-
Butano watershed and to identify the relative contributions of sediment delivered to stream
channels from the various erosional processes that occur on hillslopes and in stream channels
throughout the watershed. The source analysis provides gross estimates of sediment production
at order-of-magnitude accuracy. The sediment source analysis was completed by Pacific
Watershed Associates (PWA) and consists of six main components or tasks:

1) anaeria photo analysis of larger landslides and gullies throughout the Pescadero-Butano
watershed;

2) afiddinventory of 40 randomly selected 40-acre parcels to measure all identifiable past
erosion and sediment delivery;

3) estimation of total basin erosion and sediment delivery based on the randomly selected
sample plots;

4)  combining the field plot data with the air photo data to determine total Pescadero basin
sediment delivery and erosion rates; and

5)  determine the percentage of past erosion that was anthropogenic or potentially controllable.

REVIEW OF DATA FROM PREVIOUS STUDIES

Very few studies of sediment production in the Pescadero-Butano watershed have been
conducted, and of these, none has been quantitative field-based efforts. Published studies
documenting sediment production in the Pescadero-Butano watershed include:

e  Brabb and Pampeyan (1972) mapped deep-seated landslides for the Pescadero-Butano
watershed, but did not address questions of sediment yield or erodibility of the various
geologic units.

o  Curry et al. (1985) estimated sediment yield rates for the Pescadero-Butano watershed.
Using data derived from sediment studies in the nearby San Francisquito Creek watershed
and from their own sampling in the headwaters of the Pescadero watershed, they estimated
that the sediment yield rate for upland areas of the Pescadero-Butano watershed over the
previous 30 years was 0.5 acre feet/mi2/yr. This equates to approximately 800
yds3/mi2/yr. Curry et al. aso cite a1968 dam feasibility study for Pescadero Creek by the
U.S. Army Corps of Engineersthat included a“conservative” estimate of twice thisrate— 1
acre foot/mi2/yr or 1,600 yds3/mi2/yr, which Curry et al. state was made at atime of higher
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logging-related sediment yield rates. To the basin-wide estimate, Curry et al. added 2.7
million cubic yards of sediment between 1955 and 1984, which they estimated as the
product of channel incision in the 3.5 miles of Butano Creek above the alder thicket (see
Chapter 5 for discussion of this stream reach); and 800,000 cubic yards of sediment from
incision of the lower Pescadero Creek channel during this same time period.

The United States Geological Survey (USGS) mapped debris flows and large landslides
resulting from the storm of January 3-5, 1982, and found high concentrations of debris
flowsin severa areas of the Pescadero-Butano watershed: in the area between Bradley
Creek and Honsinger Creek (up to 20 individual debris flows per square kilometer); in the
Butano basin, centered just upstream of the confluence of South Fork Butano Creek and
Butano Creek (up to 22.1 per square kilometer); and in the area west of the lower course of
Butano Creek (up to 27.2 per square kilometer) (Ellen and Wieczorek, 1988, plate 8). The
USGS report also includes a description of alarge landslide, consisting of translational
debris dlides, at least nine of which coal esced into two debris flow tracks in the upper
tributaries of Fall Creek, in Pescadero Creek County Park (Ellen and Wieczorek, 1988,
plate 8 and Table 8-4). While this report provides densities and locations of debris flows
and other mass wasting features, it does not attempt to quantify the amount of material
displaced or delivered to stream channels.

In addition, there are a few quantitative sediment studies in neighboring basins that have been
published. Theseinclude:

Brown (1973) developed arelative erodibility rating for geologic units in the Zayante and
Newell Creek basinsin neighboring Santa Cruz County as part of a study of reservoir
sedimentation. He examined the magnitudes and spatial distributions of various erosional
processes occurring in each geologic unit and assigned a relative erosion potential rating,
ranging from very low to very high. Many of the same geologic formations underlying
these basins aso occur in the Pescadero Creek basin.

Macy (1976) later utilized Brown’swork in astudy of sediment flux in the Upper San
Lorenzo basin. Macy used measurements of sediment flux in the San Lorenzo River and
gaging station records to calculate an average annual sediment yield of 10,261 yds3/year
from the 6.53 mi2 basin. This equates to an annual yield of 1,571 yds3/mi2/year. Macy
did not attempt to quantify erosion by geologic unit.

Ricker and Mount (1979) also utilized the work of Brown (1973) in developing an erosion
hazard rating system for the San Lorenzo River basin in Santa Cruz County. They found
that erodibility of the underlying geologic unit was the most significant factor in
determining the erodibility of agiven area. Their system also relied on Brown’srelative
measures of erodibility, and did not aim to quantify sediment yield. We have employed
these relative erodibility scalesin developing our field-sampling scheme and as general
guidelines for expected relative sediment yields in the Pescadero-Butano watershed.

Dvorsky (2003) utilized an existing inventory of landslides dated to over 50 years old, and
quantified sediment inputs from roads as well asin-stream sediment flux to develop a
sediment budget for the Aptos Creek Watershed in Santa Cruz County. Dvorsky calcul ated
an annual rate of 2,465 tong/mi2/year for the 25 mi2 watershed, which equates to
approximately 1,600 yds3/mi2/year, using a conversion factor of 1.54 tons/yds.

Owens et al., (2003) conducted a geomorphic and sediment assessment in the nearby Gazos
Creek watershed. Among other tasks, they conducted afield inventory of major sediment
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sources (landslides, stream bank failures and gullies) within stream channels and upland
areas throughout approximately 50% of the watershed. The inventory results were
extrapolated to the remaining 50% of the watershed. The estimated annual sediment yield
rate over the 20 year period between 1982 to 2001 was 1,400 yds3/mi2/year.

All of these studies utilized different methods and have limitations in the extent to which the
various erosional processes operating on the landscape have been quantified. Yet they all have
reported arelatively close range of upland sediment yield estimates, between 800 and 1,600
yds*/mi®lyear. Most of the authors acknowledge that these values are low estimates of basin
sediment yield since many of the more difficult-to-quantify types of erosion were not measured.

SEDIMENT SOURCE TIME FRAME

This assessment covers the time period of water years 1937 to 2002, a 66-year period. We chose
this time period because it includes the recorded major historic flood-producing storms which
were likely to have triggered large landslides or erosional processes in the watershed (see
Chapter 4). 1t also allows a sufficiently long time period over which to average the three largest
of these erosion-producing events.

In addition, while ranching, homesteading and logging have occurred throughout the watershed
for over 150 years, widespread timber harvest and road construction did not begin in earnest until
the 1930s. The history section of this report documents that erosion was occurring as a result of
intensive land uses during this period, and the December, 1955 storm would have served as the
earliest climatic event which could trigger large-scal e episodic natural and land use related
watershed response. We rely heavily on a set of 1956 aerial photographs to document large
erosional features that can be attributed to the 1955 storm and the period leading up to it. In
general, we assume that large erosional features as old as about 20 years remain visible in good
quality aerial photographs. This consideration leads us back to a somewhat arbitrary starting date
for the analysis of 1937. The three timeframes for the sediment source analysis are then defined
asfollows:

1. 1937, the earliest date that erosiona features on the 1956 air photo series may be attributed
to, through 1956, the time of the first high-quality air photo series available. This
timeframe includes the December, 1955 storm, and spans a period of 20 years.

2. 1957, the year after the 1956 air photo series, through 1982, the time of the second air
photo series used in the analysis. This series was taken immediately after the storm of
January 3-5, 1982. Thistimeframe encompasses a period of 26 years.

3. 1983, the year after the 1982 air photo series, through 2002, the last winter before field
work was completed for this project. Thisis a period of 20 years.

This produces three time frames of similar length, each concluding (or nearly concluding) with a
major storm event. The difficulty of identifying all past erosion in the field sasmple plots
increases as more time passes since the erosion occurred because of diffusion of the feature and
re-vegetation. Within the sample plots, our ability to identify and, more importantly, attribute any
land use associations to erosional features formed before the 1960s was limited. We address this
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limitation by combining a number of methods for estimating erosion and sediment delivery to
streams during the pre-1960 time period.

PHYSICAL SETTING

The Pescadero-Butano watershed is a coastal drainage located in San Mateo County, south of the
city of San Francisco and west of the San Andreas fault zone (Map 2-1). Pescadero Creek and its
major tributary, Butano Creek, flow west to the Pacific Ocean and drain an area of 81 square
miles. Elevations within the watershed range from sea level to over 2,500' on the eastern crest.
State Highway 1 and Skyline Boulevard are the major transportation corridors, passing along the
western and eastern margins of the watershed, respectively. The Pescadero-Butano watershed is
sparsely populated, with only two small towns, Pescadero and Loma Mar.

Sedimentary units (Map 6-1 and Figure 6-1) dominate the geology of the Pescadero-Butano
watershed. The central part of the watershed is underlain by moderately folded, massively
bedded, coarse-grained marine sandstones, including the spatially extensive Butano Formation,
with erodibility ratings of moderate to very high (Brown, 1973; Brabb, et al., 1998). Shales and
mudstones of moderate erodibility predominate in the west-central and southwest areas of the
watershed, the Santa Cruz mudstone being the most extensive. Thisareais aso moderately
folded, but lies adjacent to the San Gregorio Fault, which cuts through the watershed from
southeast to northwest along the western margin of the main exposure of the Santa Cruz
Formation. West of the fault, poorly consolidated Quaternary marine terrace and alluvial deposits
are common, along with upper Tertiary siltstones and fine-grained sandstones. The eastern part
of the watershed lies adjacent to the San Andreas Fault Zone and has been subjected to more
intense deformation. The areais characterized by extensive folding and highly fractured rocks, in
amix of unitsincluding volcanics, sandstones, shales and mudstones with a wide range of
erodibility ratings (Brown, 1973).

Most of the Pescadero-Butano watershed is heavily wooded, with redwood-Douglas fir forest
predominating (Map 6-2). Significant areas of mixed conifer-oak woodland also occur within the
watershed, with some areas of chaparral/scrub vegetation on south-facing slopes, particularly in
the southern part of the watershed. The area west of the San Gregorio Fault is dominated by
grasslands and scrub vegetation, which also occur on some of the low-gradient ridge tops along
the northern and eastern boundaries of the watershed.

The quantity and duration of rainfall during storm eventsis amajor factor influencing geomorphic
processes in the Pescadero-Butano watershed. The basin receives 20-50 inches of annual
precipitation, amost al of which occurs between October and April. Summer fog can provide
cooler temperatures throughout the basin during the summer months. High magnitude, infrequent
storms can and have caused widespread mass wasting, aswell as flooding in the lower basin,
particularly in the area of Pescadero Marsh. Although there is not a perfect relationship between
intense local rainfall events and peak mainstem flow, discharge records are the most complete and
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6. SEDIMENT SOURCE INVESTIGATION

Figure 6-1. Description of geologic units present in the Pescadero-Butano Creek watershed, taken from
Brabb, Graymer, and Jones, 1998.

Unit Symbol | Unit Name (and age)

Kv Unnamed volcanic rocks (Cretaceous or older)

Kpp Pigeon Point Formation (Upper Cretaceous)

QTsc Santa Clara Formation (lower Pleistocene and upper Pliocene)
Qa Alluvium (Holocene)

Qcl Colluvium (Holocene)

Qhb Basin deposits (Hol ocene)

Qhbm Bay mud (Holocene)

Qmt Marine terrace deposits (Pleistocene)

Qof Course-grained older alluvia fan and stream terrace deposits
Qs Sand dune and beach deposits (Holocene)

Qyf Y ounger (inner) aluvial fan deposits (Holocene)

Qyfo Y ounger (outer) aluvial fan deposits (Holocene)

Thb Butano Sandstone (middle and lower Eocene)

Ths Shale in Butano Sandstone (lower Eocene)

Thu Butano Sandstone Upper Member

Tla Lambert Shale (Oligocene and lower Miocene)

Tls Lambert Shale and San Lorenzo Formation, Undivided (lower Miocene)
Tm Monterey Formation (middle Miocene)

Tmb NOT IN KEY

Tp Purisima Formation (Pliocene and upper Miocene)

Tpl L obitos Mudstone Member (Pliocene)

Tpp Pomponio Mudstone Member (Pliocene)

Tpsg San Gregorio Sandstone Member (Pliocene)

Tpt Tahana Member (Pliocene and upper Miocene)

Tsc Santa Cruz Mudstone (upper Miocene)

Td San Lorenzo Formation (Oligocene and upper and middle Eocene)
Tsm Santa Margarita Sandstone (upper Miocene)

Tsr Rices Mudstone Member (Oligocene and upper Eocene)

Tst Twobar Shale Member (middle and upper Eocene)

Tuv Unnamed Sedimentary and Vol canic Rocks (Miocene and Oligocene)
Tvqg Vagueros Sandstone (lower Miocene and Oligocene)

af Artificia fill (Historic)
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6. SEDIMENT SOURCE INVESTIGATION

reliable record of high magnitude rain events. We therefore assume that the record of peak
discharge reflects rainfall eventslikely to result in widespread mass wasting.

The floods of 1955, 1982 and 1998 are the largest on record in the watershed (see Chapter 4).
Figure 6-2 illustrates the wide variability in annual peak discharge at the USGS gage near the town
of Pescadero for water years 1951 through 2002.
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Figure 6-2. Annual Peak Discharge, Pescadero Creek near Pescadero, 1951-2000.

APPROACH TO QUANTIFYING SEDIMENT SOURCES

During the summer and fall of 2003, PWA conducted an extensive field inventory and aerial
photographic analysis of sediment sources throughout the Pescadero-Butano watershed. The
purpose was to estimate the magnitude of past erosion and sediment delivery, and to determine
what proportion of the past erosion and delivery has some association with the variety of land
management practices occurring in the watershed. The aerial photograph and field inventories
focused on identifying shallow and deep-seated landslide sediment sources, as well as hillslope
gully erosion, and stream channel bed and bank erosion.

In order to quantify sediment sourcesin the field, a stratified random sampling (STRS) scheme
was used to estimate total past erosion and sediment delivery within the Pescadero Creek
watershed over the past 65 years. The approach involves segmenting the watershed into similar
geomorphic terrains, based on geologic, topographic and vegetation characteristics or factors.
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Based on an estimate of the relative potential for the various geomorphic terrains to produce
sediment, the appropriate number of sample plots was determined. After ssgmenting the
watershed, a Gl S-generated sampling grid was placed over the watershed, and the specific
locations of the 40 randomly-sel ected sampling plots were determined within each geomorphic
terrain.

This methodology has previously been used, with good results, in determining sediment source
alocations for the U.S. Environmental Protection Agency in the Van Duzen River watershed
(located on California s north coast) as part of devel oping total maximum daily load (TMDL)
allocations (PWA, 1999; U.S. EPA, 1999).

A final element of our approach was to estimate the volume of surface erosion originating from
the road system throughout the watershed. Thiswas accomplished by utilizing a 2003 field
inventory of al roads and trails within the three San Mateo County Parks located in the central
portion of the watershed, and extrapolating the results to the rest of the watershed.

GEOMORPHIC TERRAINS

The physical characteristics of the Pescadero watershed are assumed to exert a strong influence
on the spatial patterns of erosion in the basin, as well as the frequency, magnitude and rates of
erosional processes. We employed available GIS data sets on geology, vegetation type and
hillslope steepness to divide the watershed into units of similar characteristics, referred to as
geomorphic terrains.

Brown'’s (1973) relative erodibility ratings were used to aggregate the geologic units present in
the watershed into groupings of similar erodibility. The underlying geology frequently controls
the erodibility of the rock, and also exerts a strong influence on slope steepness and soil
characteristics. Predominantly massive sandstone unitsin the central portion of the Pescadero
watershed all have high or very high erodibility ratings and were grouped into one class (Brown,
1973). Theinter-bedded shale and mudstone units (mostly located east of the San Gregorio
Fault) judged by Brown to have low to moderate relative erodibility ratings were also aggregated.

In the eastern portions of the watershed, the bedrock is generaly older, appears more intensely
fractured and deformed, and consists of many different rock types cropping out within relatively
small areas. Both mixed volcanic and sedimentary rock types are present, with a variety of
relative erodibility ratings according to Brown (1973). The geologic units underlying the eastern
areawere aggregated into amixed lithology group. Limitsto this study precluded any further
differentiation of the mixed lithology group.

The western portion of the watershed (west of the San Gregorio Fault) is underlain by mostly
Quaternary and, to a lesser degree, Upper Tertiary sedimentary units. The rock types are poorly
lithified and far less coherent than any of the other bedrock geologies present in the watershed.
The areais dominated by generally gentlerolling hills and broad valley bottoms with
predominantly coastal scrub and grassland vegetation. We aggregated this areainto a separate
geomorphic terrain.
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A digital elevation model (DEM) of the watershed was used to classify the watershed according
to dopeclass. Initidly, we desired to have a minimum of 3 slope classes, however, externa
limitations on the study design prevented this and we settled on using 40% as the break between
steeply and gently sloping areas. The 40% slope category is based on an assumption that land
that is 40% or steeper is more prone to landdliding. Wieczorek and Sarmiento (1988) noted that
debris flows triggered by the 1982 storm in La Honda were |ocated on slopes generally steeper
than 25 degrees (about 55%).

Slope categories were generalized into areas of steep and gentle terrain through the use of a
"nearest neighbor" function of the GIS. With this function, the region (or "neighborhood")
around each point on a 10-meter grid in the watershed was examined to determine the gradient of
al pointsin the neighborhood. The GIS program "looked at™" all points within a 200-meter radius
of a point and determined whether at |east 600 of the possible 1,200 points had a gradient of at
least 40%. If so, the point was classified as steep. Otherwise, it was classified as gentle. We
experimented with various radii and cutoffs for number of neighbors within the steep category
before arriving at a consensus. The results closely match (though with greater detail) an earlier
manual mapping exercise in which polygons were drawn around areas of steep hillslopes. Of
course, within any particular area classified as “ steep” there are areas on gently sloping land, and
vice-versa, but the exercise produced a usable distinction between those areas dominated by steep
slopes, and those that are characterized by more gently sloping land.

Utilizing the California Department of Forestry and Fire Protection’s CALVEG vegetation data
(see Appendix D), which is available as a GI S layer, the watershed was further divided into two
broad vegetation types. predominantly conifer forest and predominantly non-conifer (i.e. coastal
scrub, grassland or oak-woodland.

Utilizing GI S, the described geologic, slope and vegetation polygons were combined to create 16
geomorphic terrains, which will be referred to as “Hillslope Geomorphic Units” (HGUs). The
initial 16 HGUs are shown on Map 6-3 and listed below:

1)  Mixed lithology (mainly in the northeast part of the watershed), non-coniferous vegetation
with gentle (<40%) slopes,

1a) Mixed lithology, coniferous vegetation with gentle slopes;

2)  Mixed lithology, non-coniferous vegetation, with steep (>40%) slopes,

2a) Mixed lithology, coniferous vegetation, steep slopes;

3)  Sandstone (mostly in the central part of the watershed), non-coniferous, with gentle slopes;

3a) Sandstone, coniferous, gentle slopes;

4)  Sandstone, non-coniferous, with steep slopes;

4a) Sandstone, coniferous, steep slopes

5)  Shale/mudstone (west-central and southwest parts of the watershed), non-coniferous, with
gentle slopes;

5a) Shale/mudstone, coniferous, gentle slopes;
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6)  Shale/mudstone, non-coniferous, with steep slopes;
6a) Shale/mudstone, coniferous, steep slopes,

7)  Quaternary and upper Tertiary sediments (west of the San Gregorio Fault), non-coniferous,
with gentle slopes;

7a) Quaternary and upper Tertiary sediments, coniferous, gentle slopes;
8)  Quaternary and upper Tertiary sediments, non-coniferous, with steep slopes; and
8a) Quaternary and upper Tertiary sediments, coniferous, steep slopes.

The areas of HGUs 7a, 8 and 8ain the watershed were found to be minimal (<30 acrestotal), so
these classifications were eliminated and their areasincluded in HGU 7. Budgetary constraints
limited the number of field sampling plots to 40, so in order to obtain a representative sample of
terrain types, the vegetation classification was omitted from the classification scheme and the
coniferous vegetation types were combined with the non-coniferous types, resulting in seven
primary HGUs (Map 6-4). Descriptions and relative areas of the HGUs are summarized in
Table 6-1. Thelocation of each terrain type and the differencesin sediment production and
delivery are discussed later in this report.

TABLE 6-1
AREA OF SEVEN COMBINED HILLSLOPE GEOMORPHIC UNITS (HGU) FOR THE
81 mi* PESCADERO-BUTANO WATERSHED

HGU # and name Area (mi?) % of basin % of sample plots

1. Mixed lithology, gentle slope 6.8 84 10.0
2. Mixed lithology, steep slope 139 17.2 175
3. Sandstone, gentle 20.0 24.7 20.0
4. Sandstone, steep 16.2 20.0 20.0
5. Shale/mudstone, gentle 8.8 10.9 10.0
6. Shale/mudstone, steep 54 6.6 125
7. Quaternary sediments, gentle 99 12.2 10.0
Totals 810 100 100

If it isassumed that the costs associated with measuring a plot in each HGU are equal, then the
optimal allocation of sampling effort would be proportional to the expected sediment delivery
from each HGU. A literature search was conducted for studies of erosion rates and yields from
the various lithologies present in the Pescadero-Butano watershed and adjoining basins, but no
guantitative studies were found. Allocation of plots to each of the seven HGUs was therefore
weighted according to the relative area of the basin lying in each HGU (Table 6-1). This
weighting was adjusted according to the expected relative magnitude of erosion from each
lithology based on Brown'’s (1973) erosion potential rating and on descriptions of the various
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geological units (Brabb et al., 1998). Plot allocation as compared to overall basin areais outlined
in Table 6-1. In allocating plots we assumed that for any given erosional size class and plot area,
the ratio of the standard deviation to the mean plot erosion was the samein all HGUs.

We predicted arelatively low level of error with the selected sampling strategy, especially
considering the difficulty of quantifying past sediment delivery in large, wildland watersheds.
However, some level of error is expected, both in the sampling of field plots, and aso in the field
measurement of erosion and sediment delivery volumes.

Thefield plot sampling design was augmented with an analysis of aerial photography sets for the
entire watershed for selected years. A detailed explanation of the aerial photo analysisisincluded
below.

Most comprehensive sediment source investigations indicate that large erosional features
contribute the bulk of total past sediment delivery to streams, while representing arelatively
small percentage of the total number of erosional featuresin awatershed (Kelsey et a., 1995;
Weaver et a., 1995). By examining all identifiable features on aerial photos and field verifying a
portion of their volumes, a much better estimate of their contribution should be obtained than
from plot sampling alone. Additionaly, by removing these features from the population
estimated by plot sampling, we are further lowering the variance (Lewis, 1998, personal
communication).

SAMPLE PLOT DETERMINATION

A grid was developed for the entire basin area with each grid cell equal to an area of 40 acres.
The grid was combined with a GIS layer depicting the seven HGUs to create a layer that
identified the dominant HGU for each 40-acre grid cell (Map 6-5). This determined the number
of grid cellsfor each HGU (Table 6-2). From the cell grid for the entire basin, 200 cells were
randomly sampled and landowner permission for access was sought for 40 cells on the list: the
first four cellswithin HGU 1, thefirst seven in HGU 2, thefirst eight in HGU 3, the first eight in
HGU 4, the first four cellsin HGU 5, thefirst five cellsin HGU 6, and the first four in HGU 7
(Table 6-2). When landowner permission could not be obtained, the next sequential cell on the
list for the appropriate HGU was selected. The 40 plot cells obtained in this manner served as the
field sample.

SEDIMENT SOURCE CATEGORIESAND DATA COLLECTION

AERIAL PHOTOGRAPH ANALY SIS

We documented the histories of larger erosion and mass wasting (landslides) featuresin the
Pescadero-Butano watershed from three sets of vertical aerial photography: 1956 (1:24,000
scale), 1982 (1:12,000), and 2000 (1:24,000). No other complete aeria photo sets were available
for the analysis.
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TABLE 6-2
NUMBER OF GRID CELL AND TOTAL BASIN AREA BY HILLSLOPE
GEOMORPHIC UNIT (HGU), PESCADERO-BUTANO WATERSHED

#of grid cellsin

Pescadero- Areaof grid cells
Butano in Pescadero #of grid cells
HGU Hillslope Geomor phic Unit Water shed Creek (mi2) sampled

1  Mixed lithology, gentle slope 109 6.8 4
2  Mixed lithology, steep slope 222 139 7
3 Sandstone, gentle 320 20.0 8
4  Sandstone, steep 259 16.2 8
5  Shale/mudstone, gentle 141 8.8 4
6  Shae/mudstone, steep 86 54 5
7  Quaternary sediments, gentle 158 99 4

Total 1,295 81.0 40

The following types of sediment sources were quantified from the aerial photographs:
. Shallow debris slides or landslides

. Shallow debris slides which triggered debris torrents (debris flows) upon encountering a
stream channel

. Debristorrent tracks, consisting of stream channels that were scoured by passage of a
debris torrent

. Active, deep-seated landslides, generally larger, slow-moving features
. Gullies, or new channels created by concentration of flow on hillslopes

. Stream bank erosion

Classification of landslide types was based on the Crudden and Varnes system (Crudden and
Varnes, 1996). Thissystem isthe preferred method used by the California Geological Survey.
Generaly, landdlides fall into 2 categories: 1) shallow, rapid and 2) deep-seated, slow. Debris
dides are the principal type of shallow, rapid landslide. Debristorrents or debris flows are
classified as debris dlides which move rapidly down the channel network and scour some length
of natural stream channel or gully the hillslope down from the source area. Deep-seated
landslides include rotational slides, translational slides and composite lides. Composite slides
are defined as deep-seated slides that possess features or styles of movement suggestive of two or
more types of diding (e.g. rotational and trandational).
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6. SEDIMENT SOURCE INVESTIGATION

Each landdlide or erosional feature mapped on the photographs was assigned a unigque site
number and characterized using a variety of criteria. The minimum measurement resolutions for
features identified on