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Memorandum 

Date:   February 3, 2021 

To:   Wency Ng and Theresa Engle, San Mateo County 

From:  Jennifer Abrams and Travis Baggett, WRECO 

Project:  Mirada Road Pedestrian Bridge Replacement Project 

Subject: Fluvial Geomorphic Assessment 

 

Introduction 
This Memorandum summarizes the basic fluvial geomorphic assessment of Arroyo de en Medio 
performed by WRECO for the County of San Mateo Department of Public Works (County) to 
quantify impacts from the Mirada Road Pedestrian Bridge Replacement Project (Project). The 
existing conditions and the potential Project impacts are discussed. 
 
Project Description 
To serve the Coastal Trail, the County proposes to remove the existing concrete arch bridge and 
metal pedestrian bridge as well as place a new aluminum pedestrian bridge crossing the Arroyo 
de en Medio. To protect the bridge, trail, roadway, and utilities, the Project would install 
shotcrete walls with tieback anchors as well as rock slope protection (RSP) along the bluff face 
and sections of the north and south banks of the Arroyo de en Medio. The Project will also 
include relocation of existing utilities supported by the existing bridge. The Project location is 
shown in Figure 1, and the Project Improvement Plan is shown in Figure 2. 
 
The wall would be approximately 170 feet (ft) in length at the first location to the north of the 
pedestrian bridge, and 110 ft in length to the south of the pedestrian bridge. The 170-ft wall is 
within the County’s right-of-way and the 110-ft wall is within the City of Half Moon Bay’s 
(City) right-of-way. The typical cross section of the proposed soil nail wall, provided by the 
County, is included in the attachments. The soil nail wall’s concrete is 6 inches thick. At the 170-
ft segment of wall, there is an average of 2.5 ft of controlled low strength material (CLSM) 
behind the wall, for a total thickness of 3 ft. 
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Figure 1. Project Vicinity Map. 

Source: Environmental Systems Research Institute (ESRI), with Notes by WRECO

Southern cross section 

Northern cross section 
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Figure 2. Project Improvements Plan. 

Source: San Mateo County Department of Public Works, 2020 
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Fluvial Geomorphic Assessment 
The Project proposes to make changes to the channel at the mouth of where Arroyo de en Medio 
discharges into Pacific Ocean. Arroyo de en Medio was assessed for potential impacts due to the 
proposed Project actions. 
 
This study considers two factors of the fluvial geomorphic system within Arroyo de en Medio, 
the present stability of the channel, and the potential change in hydraulics. The channel stability 
is assessed by considering watershed wide features, as well as areas of stability and instability 
near the Project. Changes in the hydraulics are assessed by considering changes to the hydrology 
of the watershed, and the hydraulics of the channel due to changes in geometry. 

Present Stability 
The present stability of Arroyo de en Medio appears to be good. The watershed has undergone a 
relatively small amount of urbanization, which increases the likelihood that the creek is in a state 
of natural dynamic stability. However, the soils of the watershed include sand, which is less 
cohesive than clay, and small enough to be easily transported by streamflow. These soils make 
the creek bed and banks less resistant to changing in hydraulics. 

Watershed Features 
The USGS StreamStats application was used to determine watershed parameters of Arroyo de en 
Medio. The application reports that Arroyo de en Medio has a watershed of 1.1 square miles (see 
Figure 4) and mean annual precipitation of 31.7 inches. StreamStats also reports data from the 
National Land Cover Database and shows that as of 2011, the watershed was 14.9% “urban” and 
3.2% impervious surfaces. With this relatively small percentage of impervious surfaces, the 
regional regression equations developed by Gotvald et al. (2012) are a reasonable approximation 
of the peak flows. Those flows are presented in Table 7. 
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Figure 3. Arroyo de en Medio Watershed 

Source: USGS StreamStats 
 
Table 1. Approximate Peak Flows, Regional Regression Equations 

Return Interval Peak Flow (cfs) 
2-year 59.3 
5-year 127 
10-year 178 
25-year 248 
50-year 302 
100-year 360 
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Soils 
The USDA Web Soil Survey application was used to determine the soils present in the watershed 
of Arroyo de en Medio. The majority of the soils are mapped as “Miramar coarse sandy loam” 
with varying slopes (see attachment). Miramar coarse sandy loam is described as having a parent 
material that consists of residuum weathered from quartz-diorite. This is consistent with the 
coarse-sand sized, angular-shaped bed material found approximately 150-ft upstream of the 
proposed bridge replacement location. This is in contrast with the fine sand found at the Project 
location.  

Aerial Photos 
Aerial photos provide insight into how the form of Arroyo de en Medio has changed over time. 
Aerial photos from Google, Microsoft, the California Coastal Project, and NETR Online were 
reviewed. These photos show no notable change in the alignment of the creek from the earliest 
photos, dated 1946. At that time, the bridge had already been constructed and appears to have 
been the only road crossing of the creek. The vicinity of the Project was developed into a 
residential neighborhood, but the development appears to have not encroached into the creek, 
except for the Highway 1 crossing approximately 1,300 ft upstream of the Project (see Figure 5).  
 

 
Figure 4. Aerial Photo and Location of Observations 

Source: Google 
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Observations 
WRECO staff made observations along the reach of Arroyo de en Medio from Highway 1 to the 
Project (see Figure 5). Observations at the Project found the bed of Arroyo de en Medio to be 
fine beach sand (see Photo 1). Large woody debris is in the creek upstream of the Project and 
appears to have been delivered by the ocean, as opposed to coming down the creek. The bridge 
arch is a constriction when compared to the open bluffs downstream of the bridge and the wide 
distance between banks on the upstream of the bridge (see Figure 6). The bed of the creek at the 
arch is approximately 15 to 20-ft-wide (marked as “A”), while approximately 25 ft upstream. 
The width of the creek bed is approximately 50-ft-wide (marked as “B”). Approximately 75 ft 
upstream of the bridge, the creek-bed width narrows again to approximately 20-ft-wide. 
 

 
Photo 1. Arroyo de en Medio from Project Facing Upstream, December 22, 2020. 
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Figure 5. 65% Existing Conditions Plan Sheet (with Markup in Red by WRECO).         Source: County of San Mateo
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At approximately 100 ft upstream of the Project, the sand bed is covered with many large woody 
debris and herbaceous growth (see Photo 2 and Photo 3). WRECO staff believe that this location 
is the highest elevation that wave run-up typically occurs in Arroyo de en Medio. This is based 
on the observations of the large wood debris that is believed to have been introduced to the 
system via the ocean, the bed changing from sand to plants, and the dense stand of willow 
growing immediately upstream of the woody debris. There is a grade break in the form of a near-
vertical step of approximately 1-ft in elevation, located at the woody debris. The grade break 
appears to be stable and WRECO staff believe it is armored by the woody debris, and the bed 
sediments are held together by the roots of the herbaceous plants. The bankfull dimensions were 
measured along the cross section marked “C” in Figure 6. The width was measured as 22.5 ft, 
and the average depth approximately 1.5 ft, totaling a bankfull area of 33.75 square feet. 
WRECO staff believes this reach of the creek is influenced by coastal processes and its geometry 
does not represent solely fluvial geomorphic processes. 
 

 
Photo 2. Approximately 75-feet Upstream of the Project, Facing Upstream, December 22, 
2020. 

Measurement 
of Bankfull 
Dimensions 
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Photo 3. Arroyo de en Medio from Approximately 100-feet Upstream of the Project, Facing 
Upstream, December 14, 2020. 
 
Approximately 120 ft upstream of the Project, Arroyo de en Medio has a different character (see 
Photo 4). The cross-sectional shape is similar to the downstream reaches, but with the addition of 
a well-defined low-flow channel at the thalweg. Between the high banks, the channel is mostly 
filled with a dense stand of willows that are growing both in the low-flow channel and along the 
banks. The bed is coarse sand and fine gravel, which appears to be composed of weathered 
quartz-diorite of the Miramar soils. The many roots of willows and herbaceous plants fill the 
bed. The bankfull dimensions were measured as 12-ft-wide and approximately 1.7-ft-deep, 
totaling an area of 20.5 square feet. WRECO staff believes these dimensions to be representative 
of fluvial geomorphic processes in Arroyo de en Medio.
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Photo 4. Approximately 120-feet Upstream of the Project, December 22, 2020.
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The furthest observations were made approximately 1,300 ft upstream of the Project on the 
downstream side of Highway 1. Arroyo de en Medio crosses beneath Highway 1 through a pair 
of 48-inch culverts. The culverts are perched approximately 2 ft above the bed of the creek, and 
the middle reach of the culverts are concrete. These culverts represent a limit to upstream 
migration of vertical erosion of the creek. The creek is more open with an understory of 
herbaceous plants and well-established eucalyptus trees higher on the banks (see Photo 5). The 
bed of the creek is composed of coarse sand to fine gravel similar to what was observed further 
downstream (at 120 ft upstream of the Project). The shape of the creek in cross section is 
trapezoidal to near the top of banks. Dense vegetation and no visible bankfull indicators made 
measuring the dimensions of the bankfull area at this location impossible. 
 

 
Photo 5. Arroyo de en Medio from Highway 1, Facing Downstream, December 22, 2020. 
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Changes to Hydraulics 
WRECO staff considered potential changes to the hydraulics of Arroyo de en Medio by 
comparing the existing geometry with the proposed geometry. The Project does not include 
appreciable change to the watershed hydrology of the creek, and WRECO staff do not consider 
the Project to have any impacts to hydrology.  
 
The assessment of any changes to hydraulics is based on the 65% plans provided by the County 
of San Mateo (attached). The Project includes three main activities: the soil nail walls, the bridge 
replacement, and the replacement of RSP. The soil nail wall is primarily on the bluffs facing the 
ocean, but does include sections of the bluff-face upstream of the bridge. Based on the Bluff 
Stabilization Plan drawings, the narrowest cross section between the soil nail walls will be 
approximately 50 ft, which is much wider than the bankfull width measured in the fluvial-
dominated reach of Arroyo de en Medio (approximately 21-ft-wide), and wider than the distance 
between banks at the narrowest cross section within the coastal processes dominated reach (20 
ft). WRECO staff does not think the proposed soil nail wall will have an appreciable impact on 
the fluvial geomorphic processes of the creek. 
 
The Project proposes to replace the existing clear-span bridge with a new clear-span bridge. The 
General Bridge plans show the existing cement arch is also proposed to be removed. The arch is 
a constriction when compared to the open face on the ocean side of the arch, and to the wide-set 
banks on the upstream side of the arch. In a fluvial system, increased width of a channel cross 
section could alter the fluvial hydraulics. However, WRECO considers this reach of Arroyo de 
en Medio to be dominated by coastal processes and therefore, WRECO staff does not consider 
removal of the arch to be an impact to the fluvial geomorphic processes of the creek. 
 
The Project proposes to remove and replace the existing RSP. The Bluff Stabilization Plan 
drawings show the replaced RSP to be located along the bluffs both on the ocean side of the 
cement arch, and the landward side of the cement arch. Via personal communication, San Mateo 
County staff described the RSP work to WRECO staff as follows, “The proposed bluff 
stabilization will result in the removal of the riprap above the summer dry beach and replacement 
with a smaller footprint structure that is a combination of rock rip-rap placed below the summer 
dry beach and a concrete wall located above the summer dry beach.” Therefore, no change in the 
geometry of bankfull flows of Arroyo de en Medio is proposed, and the RSP replacement would 
not alter the hydraulics of the creek. 
 
Summary 
The reach of Arroyo de en Medio from the Project to approximately 100 ft upstream appears to 
be dominated by coastal processes. The transition from coastal dominated to fluvial dominated 
processes (between 100 ft and 120 ft upstream of the Project) is marked by many large woody 
debris, a change in bed material and vegetation, and a dense stand of willows (see Photo 3). 
WRECO staff believes this location is geomorphically stable and resistant to disturbances that 
originate from downstream. The part of the creek considered fluvial-dominated has a narrower 
bed and narrower distance between banks when compared to the coastal processes-dominated 
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reach near the Project. The creek appears to be relatively stable with no signs of recent erosion 
noted.  
 
The Project proposes to alter the geometry of the creek with the removal of the cement arch. The 
existing arch represents a narrowed cross section of the creek; removal of the arch will widen the 
cross section of the creek at this location. This is within the reach of the creek dominated by 
coastal processes, and is not expected to impact the fluvial geomorphic processes of the creek. 
The other proposed Project actions are not expected to impact the fluvial geomorphic processes 
of the creek. 
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NEW TOP OF BANK SEE NOTE 4
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