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7.1 GENERAL STATEMENT 
 The main engineering considerations along the La Honda Creek-Highway 84 corridor 
are landsliding, accelerated bank erosion, stream incision, and possible fine-sediment 
contamination. Landsliding, accelerated bank erosion, and stream incision are presently 
destabilizing Highway 84. Although excessive amounts of fine sediment, either in 
suspension or deposited on the bed, degrades stream habitats the amounts of fine 
sediment released by drainage, repairs, and maintenance on Highway 84 do not appear to 
pose a significant problem in La Honda Creek (Sections 4.5 and 6.5).  
 

The existing and potential impacts between Highway 84 and La Honda Creek are 
most critical at six sites, referred to herein as “pressure points". Each is described in 
Section 7.6. 
 

7.2 LANDSLIDING 
 

Landsliding is the dominant threat to Highway 84 within the study reach (Section 3-
6). The threats to the road vary depending on the position of the failure surface. Where 
the failure surface is above the road, landslide debris can partially or completely obstruct 
the roadway. Where the failure plane is below, the road prism can be damaged or 
destroyed. If the toe of the slide is at creek level, erosion will be accelerated and will 
constantly threaten the stability of the road above. At Langley Creek (the Landslide Bend 
pressure point, Plate 1B), the failure surface extends beneath the road, daylighting in the 
creek. Recurrent movement has reduced Highway 84 to one lane. This site was under 
repair during November, 2003.  At another site, about 250 m (820 ft)north of Langley 
Creek, the failure surface appears to originate at the road level. Nested, crescental cracks 
in the asphalt there are probably the surface expressions of an incipient head scarp. At a 
third site, 450 m (1476 ft) upstream from Langley Creek, the bank has naturally 
restabilized following a slope failure that originated below the road.  
 

Two, main factors contribute to slope failures at La Honda Creek: saturation of soils 
by excess water, and removal of mass at the toe of the slope.   
 
Excess Water 
 

Excess water reduces the strength of slopes in four ways: 1) clay-rich soils lose 
cohesion upon wetting, 2) the build up of pore-water pressure decreases the normal stress 
that usually stabilizes the slope, 3) locally high pore-water pressure can cause internal 
erosion (piping), and 4) water adds weight to the slope without adding strength. Sources 
of excess water in slopes and banks of the La Honda area include intense or protracted 
rainfall; leaking culverts; runoff from the road; and declining, high-stage water flows 
(falling limb). If the soil material in fill or natural slopes lack sufficient drainage to 
compensate for these sources, excessive pore-water pressure (surcharge) will develop, 
which equals the density of water (1 g/cm3 or 62 lbs/ft3) times the “connected” height of 
the water.  
 

At Landslide Bend (Plate 1B, Figures 7-1 and 7-8) a 24-inch culvert extends down 
slope from Highway 84. If this culvert is still connected to the top drain, it will discharge 
into the slide mass about 3 m (9.8 ft) above the creek, surcharging the soil there. Many of 
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the older culverts extending under Highway 84 leak; depending on how badly they have 
degraded, they can also surcharge the slope below the road.  If the slopes below the road 
fail, the failure can migrate progressively upslope, ultimately destabilizing the road 
prism. 
 

Natural and fill slopes along the channel, particularly in the Bedded Silt unit (see 
Section 3.3; Plates 1A-C), can also fail during the falling limb of a high flow. During 
storm events, the elevated water level adds lateral support to the slope. As the stage falls, 
the lateral support decreases, and the now over-saturated bank is susceptible to failure. 
Banks that lack sufficient strength or drainage to reduce pore-water pressure are prone to 
fail by this manner. 

Figure 7-1. Badly corroded culvert (Plate 1C). Water leaking from culverts such as this 
can surcharge the substrate with water, destabilizing banks. Area immediately beneath 
culvert is dry whereas area below is saturated and seeping. This indicates that water is 
leaking from culvert upslope and is flowing in the subsurface toward the creek.  

Removal of the Toe 
 

Most landslides in the study area adjacent to the creek have failed at least in part, by 
removal of the toe, especially during storm events. Mass at the toe of the slide adds to the 
resisting moment, adding stability. However, landslides that arrest in the creek reduce the 
cross sectional area and impinge on the water flow. This causes the flow velocity to 
increase, leading to increased erosion of the toe which further destabilizes the slope.  As 
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well, the additional mass in the creek deflects water to the opposite bank causing 
increased erosion there, which can destabilize the slope 
 
7.3 ACCELERATED BANK EROSION 
 

Accelerated bank erosion is a concern to all stakeholders along La Honda Creek but 
especially to Caltrans, because it threatens Highway 84, and to DFG, because it is a 
source of fine sediment. Accelerated bank erosion occurs where banks are inherently 
unstable due to their weak lithologies or to a lack of vegetation, and in areas where 
structures or revetments are poorly planned. The predominant causes of accelerated bank 
erosion in La Honda Creek are: 1) channel realignment, 2) improper or ineffective bank 
hardening, and 3) structural encroachment into the channel.  
 
Channel Realignment (Straightening) 
 

The channel of La Honda Creek has been straightened in several places to 
accommodate road construction largely during the mid 1950's (Figure 7-2, Plate 2). This 
straightening reduced the channel's sinuosity but it also reduced its length, which 
increased the local gradient, and in response, the water velocity. Despite attempts to 
harden the bank, erosion has been accelerated at these sites as the creek attempts to 
reclaim its former equilibrated length. The overall downcutting in the channel (Section 
3.7) may be due to, or at least is exacerbated by, this straightening. 
 

Two reaches of La Honda Creek exemplify the effects of channel straightening: 
Sackrete Bend (Plate 1B), and a 400-m (1312 ft) long reach upstream of Memory Lane 
(Plate 1C). Although the sackrete wall at Sackrete Bend has been completely destroyed 
(Section 7.6), the filled and riprapped reach at Memory Lane appears to be relatively 
stable. Several factors contribute to the stability of the Memory Lane site: 1) the channel 
is bedrock controlled, 2) the riprap and soil fill were emplaced at a low angle, below the 
angle of repose, 3) road realignment did not decrease the cross-sectional area, and 4) the 
banks have well-established riparian vegetation. 

Bank Protection (Hardening) Structures 
 

Although the extent of bank erosion is fairly consistent along La Honda Creek, the 
types of bank protection (revetment) installed vary greatly, and include cemented and 
loose riprap, concrete walls, sackrete walls, anchored timbers, and gabion walls (Section 
3.7). Bank revetments are most common adjacent to residences in the town of La Honda 
(Plates 1A-C).  
 

Poorly designed bank protection structures have increased bank erosion at many 
sites along La Honda Creek. These structures have encroached into the channel,  
have redirected the current’s energy, and/or have (in some cases) reduced the 
banks’ roughness. Structures that encroach into the flow reduce the cross-sectional 
area of the channel, thereby increasing the water’s velocity and hence, its ability to 
cause erosion. “Hardened” banks tend to direct the stream’s energy into the 
opposite bank increasing erosion there, or they merely transferring the erosional 
energy farther downstream. In cases were bank smoothness is reduced by hardened 
banks compared to the upstream and downstream bank conditions, reduced 
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roughness induces laminar flow which leads to increased velocity and concomitant 
increase in energy available to erode and entrain bank and bed material. The design 
of environmentally sensitive bank protection might best be approached by first 
considering The Racin-Vyverberg Rule, documented here for the first time: 
 
The Racin-Vyverberg Rule:  
(a) Roughness characteristics up- and downstream of a project site must be 

determined and emulated in the bank protection materials selected for the 
design, 

(b) The shape of the natural bank and channel substrate must be reflected in the 
transition between these features and the engineered materials used in the 
revetment. 

 
In essence, this means that the relative roughness of upstream features and 
engineered hard armor bank revetments (recognizing different materials for hard 
armor) must be taken into account. Figure 7-5 illustrates the successful application 
of riprap following the Racin-Vyverberg Rule. Accelerated flow is a site-specific 
phenomenon and one shouldn’t generalize and technically can’t say with 
confidence that all hard revetments accelerate flow. Large riprap (greater than 0.61 
m (2 ft) effective diameter) can be quite hydraulically rough, as contrasted to a 
natural gravel and cobble stream substrate. Edge velocities on such large-sized 
riprap banks are in fact turbulent and eddies are an artifact of energy dissipation. 
Eddy velocity can also be large enough to become a scouring mechanism, and is a 
common phenomenon at the transition zones between native and engineered 
materials. 
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Figure 7-2. As-built map showing channel realignment at Sackrete Bend (Plate 1B) undertaken during 1955 modifications of what is
now Highway 84. Modified from County of San Mateo plans. See Plate 2 for other sites
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With two exceptions, all of the bank protection has failed or is failing; for example, the 
sackrete wall approximately 790 m (2592 ft) downstream of Weeks Creek (Plate 1A). This wall 
is 43 m (141 ft) long and 5 m (16.4 ft) high (Figure 3-8). Although most of the wall is sound, 
lateral scour has removed 2 m (6.56 ft) of the downstream end and 18 m3 (23.5 yd3) of the bank 
(Figure 3-8). 
 

Another example is the gabion wall located approximately 630 m (2067 ft) downstream of 
Weeks Creek that failed because inappropriate materials were used in its construction (Figure 7-
3, Plate 1A). The baskets were filled with cobbles and boulders of Tertiary mudstone and 
sandstone that rapidly decrepitate upon wetting and drying, especially along the water line 
(Figure 7-4). Load from overlying baskets caused the lower row to collapse, destroying the wall.

Figure 7-3. View downstream showing gabion wall failed due to use of inappropriate materials.  
 

Two, successful revetments are located on the upstream end of the La Honda trailer park 
(Plate 1C).  One is a concreted riprap wall built to protect a bank that was scoured 3 m (9.8 ft) 
during the 1997 flood. The new wall is anchored into Tertiary sedimentary rock on the upstream 
end, and is recessed into the bank so it does not encroach upon the channel’s cross sectional area.  
 

The other successful revetment is situated 250 m (820 ft) downstream of the bridge at 
Memory Lane (Plate 1C; Figure 7-5). Here, a 60-m (197 ft) long section of large, riprap boulders 
is placed on a 5H:1V slope and live staked with willow . This configuration is also stable 
because the rocks are well laid into the bank thereby maintaining the channel’s cross sectional 
area; high flows pass across the revetment rather than being restricted by it. The boulders 
increase bank roughness and absorb the water's energy, minimizing erosion downstream. 

Failed gabion wall
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and are oriented oblique to the flow. These two factors increase the water's energy and redirect it 
against the outboard bank of Riprap Bend where accelerated erosion and failure of the riprap are 
occurring (Section 7.6). An older bridge at the site was toppled by downstream scour during the 
1997 flood.  
 Because it has a narrow span and low freeboard, Delay’s Bridge is also at risk of failure by 
hydraulic loading should LWD catch on the upstream footings and/or soffit, damming the flow. 
Furthermore, if a LWD dam breaks, the resulting flood crest and debris could damage 
downstream structures, especially at Riprap Bend. 
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incision and deeply scoured on its downstream end (Figure 3-15). At least two additional rows of 
baskets have been added below and downstream in an attempt to keep the structure at grade.  
 

Stream incision also degrades salmonid habitat because it decreases the area and volume of 
gravel that salmonids need to spawn and rear.  As the channel down cuts, the bars’ surfaces 
become relatively elevated and inaccessible to the fish. As well, the gravel in the now-elevated 
bars becomes less available to the current for recruitment and maintaining in-channel bars 
downstream. Incision also decreases the width/depth ratio. In a narrower channel, a greater 
proportion of the bottom can become covered with fine-grained sediment even though the 
sediment input volume is constant. This further decreases the quality of salmonid habitat. 
 
7.5 FINE SEDIMENT CONTAMINATION 
 

Fine sediment contamination is a concern for DFG because excessive fine sediment can 
reduce salmonid spawning success and reduces diversity in the benthic invertebrate community, 
which is the primary food source of young salmonids. 
 

Fine sediment in the La Honda Creek channel is presently being delivered by six, main 
processes: 1) conveyance by landslides; 2) off-channel, human activities such as construction of 
houses, roads, and driveways; poorly designed drainage; and agricultural tilling and irrigation 
runoff; 3) breakdown of mudstone in the channel; 4) entrainment of soil ravel; 5) input from 
tributaries, and 6) drainage from Highway 84.  The role of landslides (1) is discussed in Section 
3.6 and 7.2. Assessing the off-channel processes (2) is beyond the scope of this project. The 
other processes (3 – 6) are discussed below. 
 
Breakdown of Mudstone 
 

Mudstone of the Tertiary sedimentary bedrock forms the banks along significant reaches of 
the channel. It also constitutes a large proportion of the fragments carried to the channel by 
landslides where they are winnowed to cobbles and gravel. As discussed in Section 3-3, the 
Tertiary shale and mudstone have considerable quantities of the smectite clay, and 
montmorillonite. Montmorillonite swells upon wetting and shrinks upon drying causing the rock 
to rapidly decrepitate into smaller-sized fragments, which further break down into their clay and 
silt components (Figure 6-15). This process occurs within a year or less, and is accelerated for 
individual cobbles and boulders because of their large surface area-to-volume ratios.  
 

The breakdown process can be readily observed on the gravel bars especially in the northern 
part of the creek where fresh, mudstone clasts comprise up to 90% of the gravel. On the older 
surface of the bars, pockets of mud and fragments mark the remains of what once were cobbles 
and even boulders.  Fine sediment is released when the first high flows cross the bars. Although 
the initial high flows will be turbid, subsequent flows should be less so. 
 

The same process is occurring in homemade gabion walls south of Weeks Creek and north of 
Woodruff Creek. There, cobbles of mudstone used to fill the baskets have decrepitated since the 
storms of 1997, causing total collapse of the wall (Figures 7-3 and 7-4). 
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Entrainment of Soil Ravel 
 

The periodic flushing of soil ravel through tributaries and culverts also delivers fine sediment 
to the creek (Figure 2-2).  During years of less-than-normal rainfall, soil ravel accumulates on 
the banks and slopes. When abundant rainfall resumes, the first big storms wash large pulses of 
fine sediment in the channel.  Ensuing high flows winnow the fine fraction leaving gravel on the 
channel floor. 
 

This process is well illustrated at a site 150 m (492 ft) upstream from the confluence with 
San Gregorio Creek. There, bedrock Tertiary mudstone is covered by a 10-cm (3.94 in) thick 
mantle of soil ravel.  Soil on the lower 2 m (6.56 ft) however, was swept away by the December 
2002 flows. Based on the slope angle of the remaining soil, an estimated. 8-10 m3 (10.5 – 13 yd3)
of fine-grained sediment was released to the stream from this single site. Extending downstream 
some 60 m (197 ft) is a bar of fine sand with a few (<5%) cobble clasts on the surface. This body 
of fine sediment will continue to work itself downstream and gradually dissipate. 
 
Input from Tributaries 
 

The volume of water and sediment supplied to La Honda Creek by its tributaries is related to 
the size and aspect of the tributary catchment, the underlying geology, and to the land use (see 
Section 4). Woodhams Creek tributary drains a moderate-sized area that is primarily underlain 
by relatively stable rocks of the Tahana Member of the Purisima Formation, the Monterey 
Formation, and the Mindego Basalt. Most of the area is well-vegetated open space and suburban 
residential, so there is little exposed soil. Because of this, Woodhams Creek contributes 
relatively little fine-grained sediment to La Honda Creek.  
 

In contrast, the Weeks Creek tributary contributes significantly more sediment to La Honda 
Creek. Weeks Creek drains a larger area that is underlain by unstable rocks of the Lambert Shale 
and San Lorenzo Formation, and in which there are active landslides. The difference in sediment 
is visible during high flow: suspended sediment in Woodhams Creek colors the water reddish-
brown while that in Weeks Creek is grayish-brown, reflecting different underlying lithologies 
(Figure 7-7). However, the total amount of suspended sediment appears to be similar. 
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Figure 7-7. Turbid waters flowing from Weeks Creek (right) into La Honda Creek (left). View 
upstream.  
 
Drainage from Highway 84 
 As discussed in Sections 4-5 and 6-5, several lines of evidence indicate that the quantities of 
fine sediment delivered by drainage from Highway 84 during the period of this study, did not 
appear to be significantly impacting the habitat of La Honda Creek. 
 
1) The turbidity of water upstream of Weeks Creek appears to be similar to that below Weeks 

Creek (Figure 7-7), although upstream of the confluence, Highway 84 is upslope from the 
latter rather than the former,  

 
2) The preliminary turbidity survey conducted herein shows that turbidity decreases downstream 

of Weeks Creek in the area where Highway 84 closely follows La Honda Creek, 
 
3) Throughout most of the alluvial portions of the channel, mud drapes and concentrations of 

fine sediment in low areas do not appear to be abundant,  
 
4) The pronounced embeddedness of the gravel substrate noted in alluvial reaches of La Honda 

Creek appears to be due more to the in-situ breakdown of mudstone clasts than to settling and 
deposition of suspended sediment from the water column, and  

 
5)  The current velocities that seasonally move the gravel substrate appear to be capable of 

scouring fine sediment that accumulates in low-energy environments such as pools, and 
carrying it downstream. 
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7.6 PRESSURE POINTS 

In this project, we identified six "pressure points" along La Honda Creek where the 
relationship between the creek and Highway 84 is critical due to landsliding or channel erosion. 
If left unchecked, failure of the road prism is imminent. All six pressure points lie on the outside 
of meander bends.  
 

At each pressure point, we described the salient materials and processes. As well, we 
surveyed cross sections, measured the in-situ shear strength of the soil, and installed bank pins 
and "riprap markers" referencing them to concrete monuments placed on the inside of the 
meander (Appendices B, T, and U). By reoccupying the monument the volume and rate of 
erosion and loss of bank protection can be determined (Section 7-7). 
 

From north to south the pressure points are: Landslide Bend (LB), Riprap Bend (RB), 
Sackrete Bend (SB), Apple Jack's Bend (AJ), Green House Bend (GB), and 30 mph Bend (30) 
(Figure 7-8, Plates 1B-C). Each is described below. 
 
Landslide Bend Pressure Point (LB) 
 

Landslide Bend, the northernmost and most critical of the pressure points. It is located 
between mileposts SM 84 978 and SM 84 985 (Plate 1B; Figures 7-8 and 7-9A). The landslide 
there failed east of the creek during the 1997/98 event, destroying Highway 84. A single lane, 
controlled by stop lights on either end, traverses the landslide (Figure 7-10). However, as of 
November 2003, the site was undergoing major reconstruction.  
 
Observations

Highway 84 is located approximately 25 m (82 ft) above the creek (Figure 7-9B). The slope 
is inclined at an angle of 36° (1.4H:1V). Vegetation is annual grasses and willow trees less than 6 
years old. Lateral scarps clearly define the lateral extension of the slide mass. At least two major 
shears are evident, trending diagonally across the failure surface above the road. Horizontal 
drains attempt to dewater the slide mass inboard of the road. 
 

The slide mass is composed of colluvium derived from basalt breccia and has a saturated 
Torr vane shear strength ranging from 24 to 29 kPa (500 to 600 psf) (Appendix B). The toe of 
the landslide is composed of 8 to 10 lifts approximately 24” (0.75 m) each, wrapped in “geogrid” 
plastic fabric. Incremental movement at the toe is pushing riprap into the creek. The upper lifts 
overhang the thalweg as much as 1 m (3.3 ft) (Figure 7-11). Outboard erosive shear and impact 
from floating logs is shredding the geogrid; pieces of it are strewn as far as 5 km (3.1 mi) 
downstream. Once the protective fabric is torn away, the unconsolidated fill is particularly 
susceptible to erosion. 
 

Large volumes of sediment eroded from the slide mass have winnowed, forming gravel and 
sand bars. Two, downed redwood logs temporarily anchor the toe of the slope, but also increase 
water elevations during high flows (Figure 7-12). These logs have caused 1 m (3.3 ft) of under 
scour and nearly 2 m (6.6 ft) of downstream bank erosion, locally. Approximately 85 m (280 ft) 
upstream from the site is a series of knickpoints totaling 1.5 m of relief. Langley Creek which is 
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located ten meters (32.8 ft) downstream of the site, enters La Honda Creek through a hanging 2 
m (6.5 ft) culvert causing localized scour there. 
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Figure 7-8. Location map of "pressure points" described in this section. LB=Landslide Bend, 
RB=Riprap Bend, SB=Sackrete Bend, AJ=Apple Jack's Bend, GB=Green House Bend,  
30=30 mph Bend.
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Figure 7-9A. Plat map of Landslide Bend pressure point (Plate 1B). BP=Bank pin, RM=Riprap marker, XS=Cross section
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Figure 7-9B. Cross-sections, Landslide Bend pressure point.
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Figure 7-10. Highway 84 at head of Landslide Bend pressure point (Plate 1B). Note horizontal 
drains to left. Roadway here is narrowed to one lane. This site was undergoing major 
reconstruction, November, 2003. 
 

Figure 7-11. Failing geogrid slope at base of Landslide Bend pressure point (Plate 1B). Bank pin 
# 3 location (orange) in center of photo. 
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Figure 7-12. Downed redwood logs buttressing base of slope, Landslide Bend pressure point 
(Plate 1B). View downstream. Knickpoint at Shay's feet (center left). 
 
Interpretations

At Landslide Bend, rainfall, runoff from the highway, and damaged drains allows water to 
penetrate the slope, decreasing the shear strength of the slide mass. As the soil loses strength, the 
geogrid is overstressed, leading to progressive failure. Continued erosion of the toe by the creek 
further destabilizes the slide mass. At high flows, this erosion is exacerbated by currents 
deflected off the large redwood logs. However, the logs also presently support the bank, and if 
removed without installing alternative support, the lower slope will most likely fail. The position 
of the logs makes them susceptible to trapping wood, forming a debris dam that could span the 
full width of the creek. This would apply additional load on the bank, and could cause significant 
downstream erosion when breached. The upstream knickpoint is probably the creek’s response to 
decreased sinuosity and subsequent increase in local gradient, caused by bed erosion leading to 
increased undermining and removal of the toe. Despite the sediment influx from the slide, the 
creek is not braided at the site because of this incision.   
 
Riprap Bend Pressure Point (RB) 
 

Riprap Bend, the second most critical after Landslide Bend, is located 50 m downstream of 
Delay’s Bridge between milepost MP 84 934 and MP 84 922 (Plate 1B; Figures 7-8 and 7-13A). 
At the nearest point, the edge of the road is 1.2 m (3.9 ft) from the break in slope (Figure 7-13B). 
Construction on a sheet pile wall anchored to poured-in-place piers began here in November, 
2003.  
 
Observations

The total relief at the site is 7.7 m (25 ft). The upper two thirds of the slope is soil fill 
inclined to 45° (1H:1V). There is a minor landslide in the fill. Bedrock underlies the fill about 
mid-slope (Figure 7-14). At the apex of the bend, the lower third of the slope is inclined 27°
(1.97H:1V) and is covered with boulder riprap. The riprap has dent to crater quality (DQ-CQ) 
indicating 
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Figure 7-13A. Plat map of Riprap Bend pressure point (Plate 1B). BP=Bank pin, RM=Riprap marker, XS=Cross section.
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Figure 7-13B. Cross-sections, Riprap Bend pressure point. 
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unconfined compressive strengths of 6.9 to 55 Mpa (1000 to 8000 psi)—a wide range. Numerous 
riprap boulders have fallen from their original position and are strewn approximately 15 m (49 
ft)down the channel and in the hydraulic shadow of the boulders, anomalous gravel bars extend 
downstream. No filter media, such as geotextile or graded gravel filter, were identified at this 
site. Annual grasses are well established on upper slopes and three- to five-year old willows on 
lower slopes.   
 
Interpretations

Several factors contribute to the instability of Riprap Bend. Based on the extent of fill used 
beneath the road, the channel appears to have been straightened and narrowed, decreasing 
sinuosity and increasing gradient. Delay’s Bridge, 50 m (164 ft) upstream, extends about 20% 
into the channel concentrating the flow into the bank at Riprap Bend. Furthermore, the slope 
angle is too steep to hold the riprap, which does not appear to be keyed into the bank. The fallen 
riprap has a reduced the cross-sectional area and has elevated the thalweg (Figure 7-13B). 
Because of the steep bank and elevated thalweg, the stream’s stage rises rapidly during storm 
events. This increases the stream’s competence, while it saturates the slope’s soil. Under these 
conditions the substrate becomes unstable, and riprap is readily dislodged and transported 
downstream, leaving the unprotected slopes susceptible to accelerated scour. Most likely this site 
was protected by dumping boulders at the erosion site under emergency conditions during a 
flood. Under non-emergency conditions, riprap would have been placed at this site and keyed 
into the slope, which would be more stable than the existing condition. Additionally, the lack of 
any filter media is also a likely reason for the progressive sloughing of large pieces of riprap 
from the bank.  
 



Figure 7-14. Ripr
foreground has fo
 

A series of poo
gravel bar formed
bar are valuable to
that at low stage th
fish migration. Th
summer of 2002.  
 
Sackrete Bend Pr
 

Sackrete Bend
84 922 and MP 84 
during road constr
approximately 10 
 
Observations

The total relie
undercut at the ba
terrace deposits. T
creek was straight
Highway 84 
 

Minor landslide 
7-22

ap Bend pressure point (Plate 1B). Note slope failure behind riprap. Bar in 
rmed in hydraulic shadow of fallen riprap.  Arrow indicates flow direction. 

ls have scoured out between boulders from the fallen riprap, and a large 
 in the hydraulic shadow downstream (Figure 7-14). Although the pools and 
 the salmonid habitat, the bar has filled the channel bottom to such an extent 
ere is no surface water flow through this reach, forming a significant barrier to 

is is the only reach observed in the creek that had no surface water flow in the 
 

essure Point (SB) 

 is located 300 m (984 ft) downstream of Riprap Bend between mileposts MP 
914 (Plate 1B; Figure 7-8). San Mateo County realigned this bend in 1955 
uction (Plate 2 and Figure 7-2). Because of erosion, the road now lies 
m (32.8 ft) from the cutbank at its closest point. 

f at Sackrete Bend is 4.5 m (14.8 ft); the banks are nearly vertical and are 
se (Figures 7-15A and B). The lower part of the bank is cobbly and sandy 
hese are overlain by fill in 203 mm (8-inch lifts). During road construction, the 
ened by building a 3-m (9.8 ft) high, sackrete wall on a concrete footing, back 
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filled with clayey silt (CL-MH). The wall has been extensively breeched by up to 12 m (39.4 ft) 
of lateral erosion, leaving only the concrete footing and sections on the upstream and 
downstream end. The concrete footing, originally built at grade, now extends 1 m (3.3 ft)above 
the thalweg (Figure 7-16). 
 

Up to 0.6 m (1.97 ft) of lateral scour occurred at the apex of the bend during the December 
2002 storm event, after a redwood root wad that formerly anchored the bank washed out (Figure 
7-17). Tertiary sedimentary bedrock floors the channel on the downstream end and controls the 
grade.  
 
Interpretations

The sackrete wall probably failed on the downstream end due to increased velocities and 
subsequent scour caused by straightening the channel, flanking at upstream placement of 
sackrete, impinging flow, and undermining associated downcutting and loss of support. 
Contributing factors to the sackrete wall failure include inadequate lateral keying-in of the 
sackrete and undermining associated with downcutting and loss of toe support. Bank erosion 
progressed upstream scouring the fill material behind the wall, which has lower remolded shear 
strength than the terrace deposits. As-built plans show that the creek has nearly reoccupied its 
original position since breaching the wall (Figure 7-2). Because the resistant bedrock 
downstream and concrete footing prevent downcutting, erosion is redirected laterally. Erosion 
will eventually arrest when the meander reaches its equilibrium length, however, at this point 
Highway 84 will be severely compromised.  
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Figure 7-15A. Plat map of Sackrete Bend pressure point (Plate 1B). BP=Bank pin, RM=Riprap marker, XS=Cross section.
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Figure 7-15B. Cross-sections, Sackrete Bend pressure point. 
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Figure 7-16. Sackrete Bend pressure point (Plate 1B). View upstream. In foreground, 
remains of old footing of sackrete wall marks the position of bank in 1955. Highway 84 
behind trees to left. 

 

Figure 7-17. Sackrete Bend pressure point (Plate 1B). Bank is composed of fill over loose, 
cobbly, terrace deposits.  0.6 m (1.97 ft) of scour occurred during the 2002 season alone, 
forming the cavity behind Lester. Highway 84 behind vegetation at top of bank, arrow 
indicates flow direction. 

 

Old footing 

Figure 7-17
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Apple Jack’s Bend Pressure Point (AJ) 
 

Apple Jack’s Bend pressure point is located 100 m (328 ft) downstream of the bridge at 
Entrada Way (Plate 1C; Figure 7-8 and 7-18A). Apple Jack’s Bar borders the upstream end of 
the bend. Both Apple Jack's Bar and Highway 84 are threatened by erosion here. At the apex of 
the bend, Highway 84 is approximately 2 m (6.6 ft) from the bank.  
 
Observations

According to the 1955 plans, the meander at Apple Jack’s Bend was realigned during road 
construction (Plate 2). The total relief from the thalweg to top of the bank is 5.8 m (19 ft) (Figure 
7-18B). The outer bank contains redwood logs, root wads, and riprap embedded up to 2 m (6.6 
ft) into soil fill, but details of the composition are obscured by dense growths of redwood 
saplings, alder, willow, and blackberry. Concrete slab riprap has been dumped to stabilize the 
bank beneath Apple Jack's Bar (Figure 7-19). Some of these slabs have fallen into the creek, 
reducing the cross sectional area. Just downstream is a 0.5-m (1.6 ft) high knickpoint.  
 

Two redwood trees overhang the creek at the upstream end, and are slowly toppling across 
the stream. Upstream is a dissected and abandoned terrace and downstream a new culvert 
discharges on to the slope.  
 
Interpretations

Realigning the stream decreased sinuosity and increased the local gradient. Impinged flow 
and reduced cross-sectional area caused by the displaced riprap no doubt increased the erosive 
power of the creek there. The apparent loss of stream cross sectional area may be less significant 
than the impinging flow vector. With the loss of riprap at the bend, the soft banks will continue 
to be eroded. Existing vegetation on the outside bank may not resist scour from repeated high 
stages or scouring velocities of Q50 and Q100 scale events. The abandoned terrace and 
migrating knickpoints suggest that scour is vertical and continuing.  
 

If the redwood trees upstream fall, hydraulic shear along the outboard side of the meander 
could wash out the LWD that presently protects and stabilizes the slope. Once the LWD is 
removed, lateral erosion will no doubt cause the road prism to fail. The cost of maintenance, 
possible damages to adjoining parcels and replacement projects must be acknowledged up-front 
when deciding on bank treatments.
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Figure 7-18A. Plat map of Apple Jack's Bend pressure point (Plate 1C). BP=Bank pin, RM=Riprap marker, XS=Cross section.



7-29

Figure 7-18B. Cross-sections, Apple Jack's Bend pressure point. 
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Figure 7-19.  Apple Jack's pressure point (Plate 1C) showing LWD making up most of the bank; 
upstream to right.  Apple Jack's bar shown above, Highway 84 to left. Orange bank pin site in 
center. 
 

Green House Bend Pressure Point (GB) 
 

Green House Bend is located approximately 70 m (230 ft) downstream from the La Honda 
trailer park bridge, between mileposts MP 84 837 and MP 84 841 (Plate 1C; Figures 7-8 and 7-
20A). The only threatened structure here is Highway 84 (Figure 7-20A). At the nearest point, the 
edge of the road is 0.65 m (2.1 ft) from the slope break. 
 
Observations

The banks at Green House Bend are steep and are composed of clayey fill (CH) (Figures 7-
20B and 7-21). Ivy, broom, alder, and redwoods cover much of the slope. On the upstream third 
of the site, riprap boulders have been placed along the banks; much of it has fallen into the 
stream channel. Although bank protection has been placed at this location, the riprap does not 
appear to be an engineered revetment.  
 

On the upstream end, soil behind the riprap has not eroded significantly (Figure 7-21). 
Downstream though, the bank is under cut up to 2 m (6.6 ft), undermining a clump of alder trees 
that is in danger of falling. Nearby, a 1.5-m (4.9 ft) diameter redwood log lies in the channel 
parallel to flow, immediately downstream (Figure 7-20A). A culvert discharging behind this log 
contributes to erosion there. The point bar at the site was covered in scotch broom and willow 
but was swept clean during the December 2002 storm event. The outboard end of the point bar is 
truncated and drops steeply into the thalweg.  
 
.
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Figure 7-20A. Plat map of Green House Bend pressure point c BP=Bank pin, RM=Riprap marker, XS=Cross section.
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Figure 7-20B. Cross-sections, Green House Bend pressure point.



7-33

Figure 7-21. Riprap and fill in bank at Green House Bend pressure point (Plate 1C). Bank is 
composed of fill over cobbly terrace deposits. Flow from left to right. Highway 84 above. 
 

Interpretations
Although Green House Bend is located in an alluvial reach, its cross-sectional area and 

channel geometry, and short radius of curvature are more consistent with those bedrock-
controlled reaches (Figure 7-20B). In the alluvial reach downstream of the site, the cross-
sectional area and width-to-depth ratio are greater. Although Plate 2 does not show that the 
channel here was significantly realigned, the fluvial geometry has been altered, and flow is 
directed obliquely into the road prism. 
 

Undercutting of the banks is the main erosional process occurring at Green House Bend. 
Modified banks have probably impinged on the flow, causing lateral erosion that undercut banks, 
and vertical erosion that deepened the thalweg and truncated the point bar. Because flow is 
directed sub parallel to the banks on the upstream end the riprap is semi-stable. The undercut soil 
banks downstream are reasonably stable too, because the soil has high plasticity and added 
strength due to roots. Erosion behind the log on the far downstream end is the continuation of 
bank undercutting and scour due to the culvert during high discharges. 
 

30 MPH Bend Pressure Point (30) 
 

The southernmost of the pressure points is 30-mph Bend, located 0.5 km (0.3 mi) upstream 
of the confluence with San Gregorio Creek, between mileposts SM 84, 812 and SM 84, 828 (Plate 
1C; Figures 7-8). Threatened structures at the site include a utility pole, electrical vaults, and 
several houses and out buildings, and Highway 84. At the apex of the bend, the highway is only 
1.3 m (4.3 ft) from the top edge of the bank (Figure 22A).
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Figure 7-22A. Plat map of 30 mph Bend pressure point (Plate 1C). BP=Bank pin, RM=Riprap marker, XS=Cross section
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Figure 7-22B. Cross-sections, 30 mph Bend pressure point
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Observations
The maximum relief at the site is 5.5 m (18 ft) from the thalweg to the top of the bank 

(Figure 7-22B). A 305 mm (12”) culvert discharges onto the slope at the upstream end of 
the site, while runoff from the highway discharges onto the center of the slope. 
 

The banks are nearly vertical and are composed of Tertiary sedimentary bedrock on 
the downstream end, sandy silt (SM) fill in the center, and soil fill with riprap on the 
upstream end (Figure 7-23). Blackberry, ivy, scotch broom, and alder cover the upstream 
half of the bank. Saturated torr vane shear strengths of the sandy silt range from 91. to 9.6 
kPa (190 to 200 psf). The banks on the inside of the meander across from the riprap are 
being undercut up to 1.5 m (4.9 ft). 
 

Figure 7-23. View toward Highway 84 at 30mph Bend pressure point (Plate 1C).  Flow 
from left to right. Riprap behind vegetation on left; Tertiary mudstone and sandstone 
bedrock on right. Orange marks bank pins. Highway 84 at top of bank. Black arrow 
indicates flow. 
 

Interpretations
Despite the bedrock outcrop, the stream reach at 30 mph Bend is mainly alluvial. 

Upstream, the width-to-depth (W/D) ratio is higher. Here, fill and riprap placed during 
road construction have decreased the W/D ratio, increasing the water's depth and 
velocity, thereby increasing the erosive shear stress. Undercutting of the banks on the 
inside of the meander suggests that the vegetated fill and bedrock on the opposite bank 
are more stable. Erosion and sluffing at the apex of the bend is high on the slope, so is 
probably due to highway runoff. However, because the vegetation has been lost, this area 
will be susceptible to stream erosion during high water stages. 
 

Bedrock

Fill 
 

Riprap and fill 
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7.7 MONITORING 
 

Each pressure point was surveyed in order to establish baseline data for monitoring 
erosion and changes in channel geometry. Cross sections, bank pins, and riprap markers 
were all "tied" into fixed monuments installed on relatively stable ground on the inside of 
the meander bend or on the adjacent terrace. The monuments consist of 6.4 mm (1/4") 
rebar set into 152 mm (6-inch) wide concrete anchors poured 457 mm (18 inches) deep. 
The distance and bearing from the monument to each bank pin and riprap marker was 
recorded (Appendix T). Monuments buried by sediment can be easily relocated using a 
metal detector. 
 
Cross Sections 
 

At each pressure point, we used a laser level to survey a minimum of three cross 
sections (noted as “XS” on Figures 7-9A,B; 7-13A,B; 7-15A,B; 7-18A,B; 7-20A,B; and 
7-22A,B; Appendix U). Upon reoccupation, these data can be used to monitor changes in 
bed elevation and bank erosion.  

 
Each cross section passes through the monument. The end nearest to the road is marked 
with steel washers that are stamped with the two letters that designate the pressure point 
and the cross section number e.g. “GB-2” denotes Green House Bend pressure point, 
cross section number two.  
 
Bank Pins 
 

Bank pins are 457 mm (18 inches) long pieces of 6.4 mm (1/4”) rebar driven into the 
soil in places that are susceptible to erosion.  A 102 x 152 mm (4 x 6-inch) brass plate 
with a 9.5 mm (3/8”) hole in the center was used to normalize irregularities in the bank 
when measuring the amount of rebar left exposed (Figure 7-24 and Appendix T).  Upon 
reoccupation of a site, if the bank pins are not still in place and no hole remains, then at 
least 457 mm (18 inches) of erosion has occurred. 
 

Figure 7-24. Measuring bank pin. Note brass plate to even out surface. 
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Riprap Markers 
 

To establish baseline data on the stability of the riprap, we marked individual riprap 
boulders at each pressure point. The marked boulders, (noted as “RM” on Figures 7-
9A,B; 7-13A,B; 7-15A,B; 7-18A,B; 7-20A,B; and 7-22A,B), have either fallen into the 
creek, are loose but still above the creek, or are imbedded in the banks.  

 
Riprap Markers are 38 mm (1.5”) stainless steel washers anchored to riprap boulders 

with 6.4 mm (1/4”) lead hammer anchors.  Each marker is stamped with the two-letter 
site designation and a number e.g. “AJ-2” denotes Apple Jack’s Bend pressure point, 
riprap marker number two. All riprap markers are visible from the monument. During 
survey reoccupation, distance and bearing measurements from the monument (Appendix 
T) can be used to determine whether an individual boulder has moved.   
 

7.8 CONCLUSIONS 
 

The main engineering considerations in La Honda Creek are landsliding, accelerated 
bank erosion, channel incision, and fine sediment contamination. The former threaten the 
stability of Highway 84 while fine sediment contamination degrades the riparian habitat.  
The main cause of accelerated bank erosion appears to be channel straightening 
undertaken during realignment of the road during the mid 1950's, and poorly designed or 
installed bank protection projects.  
 

By decreasing the sinuosity during stream straightening, the gradient was increased, 
initiating a cycle of degradation that has scoured the bed and banks. Stream bank 
protection projects are widespread and nearly all are affected by ongoing scour of the 
bank and/or bed. Many of the structures have exacerbated erosion downstream. 

After examining the sources of fine sediment input within La Honda Creek, our 
impression is that the maintenance of Highway 84 contributes a relatively small amount 
of fine sediment as compared to the combined contribution of the other sources. 
However, if the roadway is to be significantly widened or realigned, extensive efforts to 
minimize the release of fine sediment will be required.   
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