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Chapter 1.  Introduction 
The California Department of Transportation (Caltrans) and County of San 
Mateo (County) propose to install rock slope protection (RSP) along an 
approximately 175-linear-ft section of eroding ocean bluff adjacent to State 
Route 1 (SR 1) at Surfer’s Beach in the northern limits of the City of Half 
Moon Bay in San Mateo County, California (Figure 1 in Appendix A).  As part 
of this project, Caltrans proposes to improve a 400-ft path connecting 
sections of the California Coastal Trail and to build a staircase from the trail to 
the beach.  
 
The purpose of this Natural Environment Study – Minimal Impacts (NES-
MI)/No Effects Determination is to provide technical information and to 
determine the extent, if any, that the project may affect special-status species, 
their habitats, and other natural areas in accordance with the National 
Environmental Policy Act (NEPA) and the California Environmental Quality 
Act (CEQA). Avoidance and minimization measures (AMMs) are included in 
this document to demonstrate that Caltrans and the County have given the 
environment due consideration while planning the Surfer’s Beach Shoreline 
Protection Project and that this project will have minimal impacts on protected 
habitats and plant and wildlife species. 
 
Figures are provided in Appendix A. 

1.1.  Project Location and History  

In 1959, the U.S. Army Corps of Engineers (USACE) constructed a 
breakwater at outer Pillar Point Harbor. Since then, there has been a 
significant increase in erosion at the project site. This increased erosion is 
believed to be due to a large reduction in sediment supply to the project site 
because of the breakwater. 

In an attempt to ameliorate the effects of the increased rate of erosion, the 
County installed RSP along the El Granada Bluffs in the 1960s, and the 
USACE built a rock arm off the East Breakwater. These methods greatly 
reduced the erosion within the footprint of RSP placement, but did not solve 
the problem just south of the RSP. Various sources estimate that the 
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shoreline has eroded at least 65 ft from the original shoreline and perhaps 
more than 150 ft since construction of the breakwater.  

In 1982, a new breakwater was built within the original breakwater to solve a 
surge problem in the harbor. The breakwater locations are shown in Figure 2 
(Appendix A). 

Currently, Denniston Creek and Deer Creek both discharge into Pillar Point 
Harbor (Figure 2) and leave sediment deposits within the inner breakwater. 
Sediment that would have naturally accreted along the shoreline to the south 
has been blocked off by both the inner and outer breakwaters, leaving 
Surfer’s Beach vulnerable to the documented erosion.  

In the 1990s, Caltrans placed additional 2- to 4-ton RSP along SR 1, south of 
the outer breakwater, extending south to the project site. However, it appears 
that appropriate filter fabric and backing material were not placed behind the 
RSP. This led to a loss of fine sediment particles and settlement behind the 
RSP. Concrete was placed at the edge of the bike path as an attempt to 
resolve this issue, but poor surface runoff contributed to the erosional issues 
at this location. The concrete failed in several locations. 

1.2.  Project Description  

The project would restore the SR 1 embankment, improve the section of the 
proposed California Coastal Trail (CCT) that uses the embankment, and 
provide stairs from the trail to the beach.  

The CCT is a proposed 1,200-mile trail that would extend along the coastline 
from the Oregon border south to the border of Mexico. A significant portion of 
the CCT has been constructed along the entire length of the San Mateo 
County Coastline; however, due to natural erosive forces, significant repairs 
are on-going.  A report on the section of the CCT that extends from Pillar 
Point to Mirada Surf was prepared by the Midcoast Parks and Recreation 
Committee in 2010.  The final report recommended improving the Surfer’s 
Beach section of trail to complete the CCT in this region.  
 
For this project, Caltrans and the County propose to: (1) remove 
approximately 600 to 700 cubic yards of existing fill along SR 1; (2) construct 
a 5-ft-deep key so that 2- to 4-ton RSP can be installed from the toe of the 
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bluff up to the top of the embankment;  (3) rebuild the CCT path 
(approximately 400 ft) where it has been eroded through this section; and (4) 
construct a staircase down to the beach to provide for continued public 
access. The beach access stairs would be located in the northern project 
footprint (defined as construction limits). The staircase would be 6 ft wide and 
would be constructed over the proposed RSP.  

The project plans are provided Appendix B. 

1.2.1.  Purpose and Need 

The retreat of the coastline continues to pose a threat to the stability of SR 1 
at the project site. In addition, the only access to the beach is along a steep, 
unpaved slope. The main goal of the project is to provide an immediate 
response to protect public safety by rebuilding the SR 1 embankment and 
providing secure coastal access. This short-term repair would allow sufficient 
time for Caltrans and the County to further investigate potential long-term 
alternatives for maintaining SR 1 and enhancing coastal recreation and 
access. 

1.2.2.  Construction Details 

Currently, construction is anticipated to last two months from August 15, 
2015, to October 15, 2015.  Weekend construction is not anticipated. The 
majority of construction would occur during daylight hours, but some nighttime 
work may be required to permit temporary closures for tasks that could 
interfere with daytime traffic or create safety hazards. Examples of these 
tasks could include the construction and demolition of temporary traffic 
realignment and pavement conforms. Within each area, work would be 
sequenced such that individual traffic delays would be minimized. 

The project would involve partially removing approximately 600 to 700 cubic 
yards of the existing fill and building a 5-ft-deep key so that 2- to 4-ton RSP 
could be installed to reduce the erosive potential of the beach. The RSP 
would have a top layer of a mix of 2- to 4-ton RSP approximately 5.25 ft thick. 
The gradation of the rocks would follow Caltrans’ standard specifications.  
Underneath, a 1.8-ft-layer of Backing No.1 rock and RSP fabric would be 
installed to prevent fine particles from migrating from underneath the RSP. 
This would reduce the erosive potential of the beach to undermine SR 1 at 
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this location in the near-term. The layers of RSP would partially absorb and 
deflect the energy of the waves.   

Construction would be sequenced to build up the CCT path embankment 
simultaneously with RSP revetment.  This embankment would blend in with 
the existing RSP along the beach to the north. Figure 3 (Appendix A) provides 
an overall plan view of the project and locations of permanent and temporary 
impacts. In order to provide a stable foot for the project, the rock revetment 
structure would extend along approximately 1,400 square ft of beach just 
below the upper shoreline embankment.  A typical cross section of the CCT 
and RSP revetment is shown in Figure 4 (Appendix A). 

The southbound shoulder and a portion of the southbound lane of SR 1 would 
need to be closed during construction.  Traffic would be shifted to the 
northbound lanes and northbound shoulder to accommodate the temporary 
closure. Temporary individual traffic delays would be necessary on some 
occasions in order to reposition large equipment to new access points along 
the bluff top. To minimize construction impacts and shorten the total duration 
of construction, work would be done on both ends of the proposed trail 
simultaneously. The project would not result in any long-term operational 
impacts to SR 1. Signage would be installed to guide motorists through 
changed conditions along SR 1 in the project vicinity.  

Temporary stairs for beach access would be installed to provide access to 
Surfer’s Beach.  A pedestrian detour to guide the public safely around the 
construction zone would be provided. Signs would be installed to indicate the 
access points. 

No permanent utility relocation would be required as part of the project; 
however, utility boxes would be raised for Caltrans signals. 
 
The project footprint would be defined with high-visibility orange fencing in 
order to prevent the public from entering the work zone and to keep 
construction personnel from causing impacts beyond the established project 
footprint. Vegetation would be cleared and hauled off-site to a disposal 
facility.  
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To excavate existing fill material along the shoreline, an excavator, rubber-
tired backhoe, and front-end loader would be utilized. Dump trucks would be 
used to haul excavated material that cannot be reused to an approved 
disposal facility and to deliver RSP to the construction zone. All equipment 
would be staged at the bluff top in the paved road shoulder. 
 
After the fill has been removed, filter fabric would be installed, and then a key 
trench would be excavated to form a stable base for the RSP revetment. A 
crane or excavator would be utilized to lower RSP to the beach and position it 
to form the revetment structure. 
 
The beach access stairs and CCT path would be constructed. After all 
construction is complete, temporary traffic alignment, temporary beach 
access stairs, and related signage would be removed. Striping of the CCT 
path and signs would be established.  

The final stage of the project would be the commencement of mitigation 
restoration. 
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Chapter 2.  Study Methods 

2.1.  Studies Required and Methods 

Biological surveys and studies were performed to satisfy the requirements of 
NEPA and CEQA, to document all special-status species that may occur in 
the project area, and to identify all potential project impacts on protected 
resources. Special-status species may include those listed as endangered, 
threatened, or rare under the federal Endangered Species Act (FESA) or 
California Endangered Species Act (CESA); plants listed as rare per the 
California Native Plant Society (CNPS); migratory birds protected under the 
Migratory Bird Treaty Act; and California species of special concern (SSC).  

A biological study area (BSA) was created for the purpose of describing the 
existing biological conditions and potential effects of the proposed project on 
biological resources and the natural environment. The BSA is within the 
extreme northwest portion of the Half Moon Bay USGS 7.5-minute 
quadrangle (Figure 5 in Appendix A). In general, the BSA is located within the 
designated Assessor Parcel Number 047-263-020, which is owned by the 
City of Half Moon Bay. Because no measurable, indirect effects resulting from 
the project are anticipated to occur outside the project footprint, the BSA 
encompasses a slightly larger area than the project footprint.  

The area immediately adjacent to SR 1 is within the Caltrans ROW. 

Information about special-status species and habitat types that could occur in 
the BSA was obtained from the following sources: 

• California Natural Diversity Database (CNDDB) (CDFW 2015) 
• CNPS Online Inventory of Rare and Endangered Plants (CNPS 2014) 
• Calflora (Calflora 2014) 
• U.S. Fish and Wildlife Service online database for federally 

threatened and endangered species (USFWS 2014) 
• Existing literature as cited in the text. 

 
WRECO biologists queried the CNDDB, CNPS, and USFWS databases for 
occurrences of special-status species within the Montara Mountain and Half 
Moon Bay U.S. Geological Survey (USGS) 7.5-minute quadrangles and 
surrounding quads. The project is located on the border of these quadrangles. 
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The other four adjacent quadrangles include San Mateo, Woodside, La 
Honda, and San Gregorio. The Pacific Ocean borders the western edge of 
the BSA. The database queries encompassed a large search area so that no 
special-status species was overlooked.  

In addition, biologists inferred the presence of several terrestrial species 
based on the following criteria: 

• Historical occurrences of the species in the action area, 
• Historical range of the species based on literature search, 
• Review of recent projects in the action area, 
• Adjacency or connectivity of the BSA to suitable habitat, and 
• Availability of suitable habitat within the BSA. 

2.2.  Personnel and Survey Dates 

S. Etchell and J. Elia of WRECO, Inc., conducted wildlife and botanical 
surveys of the BSA on September 18, 2014, and January 6, 2015, to 
document the following: all terrestrial plant and wildlife species observed, 
potential habitat for special-status species in the BSA, and plant communities 
present. Habitat and site features were photographed. The CDFW Protocols 
for Surveying and Evaluating Impacts to Special-Status Native Plant 
Populations and Natural Communities (2009), the USFWS Guidelines for 
Conducting and Reporting Botanical Inventories for Federally Listed, 
Proposed and Candidate Plants (1996), and the CNPS Botanical Survey 
Guidelines (2001) protocols were followed during the plant surveys.  

Focused surveys for rare plants with a potential to occur in the BSA were 
conducted on March 24, 2015, and would continue during the 2015 blooming 
season. 

J. Valerius of BioMaAS, Inc., conducted a jurisdictional wetlands delineation 
within the project footprint on November 26, 2013 (BioMaAs 2013) (Appendix 
C). Potential wetland areas within the Coastal Zone were evaluated using the 
California Coastal Commission (CCC)/California Code of Regulations single 
parameter wetland definition in addition to the USACE three parameter 
definition described in the Wetlands Delineation Manual (USACE 1987). 
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Chapter 3.  Results: Environmental Setting 
The project location is in the unincorporated community of El Granada, which 
is mostly composed of medium-density urban development. The BSA has 
been previously disturbed and lacks the habitat needed to support special-
status species and protected biological resources. 

3.1.  Description of the Existing Biological and Physical 
Conditions 

The BSA includes urban, willow/coastal scrub, and annual grassland 
vegetation.  The western limits of the BSA contain a section of shoreline with 
a narrow strip of beach that is exposed during low tides and a low bluff (up to 
10 ft high). During high tide, marine waters reach various locations along the 
bluff face depending on tidal forces and wave action. The project area is 
frequently used by the public for recreation, including surfing, beach access, 
and hiking. 

The BSA is within an area composed of historical artificial fill consisting 
predominantly of Denison clay loam soils (USDA 2015). Only those areas in 
depressions are considered to be hydric (BioMaAS 2013). 

Based on a USGS topographic map, no creeks or streams were identified 
within the BSA, and none were observed during site surveys. A narrow, 
unnamed drainage that originates east of the BSA and SR 1 enters a twin box 
culvert beneath SR 1, which outlets into the Pacific Ocean immediately 
beyond the northwestern boundary of the BSA (Photo 1). The drainage and 
twin box culvert would be avoided during construction to prevent impacts to 
waters of the U.S. and State. No aquatic species are likely to enter the culvert 
due to tidal fluctuations that sometimes force ocean water up the culvert and 
also prevent access to marine aquatic species during low tides. 
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Photo 1. Twin Box Culvert on Unnamed Drainage Northwest of the Project 

 

There is also a buried culvert at the extreme southeastern end of the BSA 
where a very narrow, shallow drainage swale emerges and flows 
northwesterly toward the center of the southern end of the BSA (Photo 2). 
The swale would not be considered jurisdictional under Section 404 of the 
Clean Water Act (BioMaAs 2013). The drainage is approximately 30 to 40 ft 
long and stops at the edge of a patch of vegetation dominated by native 
California wild strawberry (Fragaria vesca). Neither the drainage swale nor 
the strawberry are within the project footprint, but due to their close proximity, 
high-visibility orange fencing would  be placed to prevent construction-related 
personnel and activities from impacting them.  
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Photo 2. Buried Culvert and Shallow Swale, Facing East 

3.2.  Regional Species and Habitats of Concern 

There are several special-status species with known occurrences in the Half 
Moon Bay, Montara Mountain, San Mateo, Woodside, La Honda, and San 
Gregorio USGS quadrangles and are within 2 miles of the project 
footprint/BSA (Table 1; Appendix D and Appendix E). However, none were 
identified as having the potential to occur within the project footprint. Various 
databases were utilized to determine the potential for special-status species 
to occur within or near the footprint of the proposed project.  

Rare plants are unlikely to occur within the BSA because it is within an area 
of historic fill and disturbance related to the construction of SR 1. In addition, 
cape ivy (Delairea odorata) has carpeted the only area that sustains native 
vegetation, preventing most other plant species emerging. Due to the 
presence of plant species typically found within willow/coastal scrub habitat, 
botanical plant surveys were conducted on September 18, 2014; January 6, 
2015; and March 24, 2015 to rule out the presence of protected species. No 
special-status plants were observed. Northern Coastal Salt Marsh occurs 
within 2 miles of the project location, but there is no salt marsh habitat within 
the BSA.  
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Special-status animal species are unlikely to occur in the BSA because the 
project footprint is located on SR 1 and is isolated from patches of habitat that 
support protected wildlife. The project footprint is frequently disturbed by the 
public utilizing the area for beach access; therefore, it is unlikely that special-
status wildlife species would be present within the project footprint. Plants and 
wildlife species observed during the 2014 and 2015 surveys are included in 
Error! Reference source not found. . 

3.3.  Vegetation 

Vegetation observed during botanical surveys consisted of a mix of native 
willow/coastal scrub species including arroyo willow (Salix lasiolepis) as the 
dominant species with a sparse mix of coyote brush (Baccharis pilularis), 
California blackberry (Rubus ursinus), common yarrow (Achillea millefolium), 
woolly sunflower (Eriophyllum lanatum), and Pacific aster (Symphyotrichum 
chilense). Non-native species were abundant throughout the BSA and 
included poison hemlock (Conium maculatum), Cape ivy, pampas grass 
(Cortaderia jubata), myoporum (Myoporum laetum), curly dock (Rumex 
crispus), bristly ox-tongue (Helmintholtheca echiodes), and a variety of non-
native annual grasses. 

The willow/coastal scrub plant community within the BSA is highly disturbed, 
and the presence of rare plants is highly unlikely. Plant lists generated from 
the CNDDB, CNPS, and USFWS databases resulted in a list of 22 special-
status plants within the project region that occur in coastal scrub and coastal 
bluff scrub habitats. Though it is highly unlikely that any of the 22 species 
could be present, botanical surveys are being conducted to conclusively rule 
out presence. As of March 24, 2015, only seven species have not been ruled 
out because surveys have not yet been conducted during the blooming 
season for these plants. The final survey will be conducted in May 2015. If 
rare plants are identified, Caltrans would consult with the CDFW, CNPS, and 
if a federal species is found, USFWS, in order to determine appropriate 
avoidance and minimization measures. 

3.4.  Animals 

There was no evidence of bat roosting in the willows or other vegetation 
within the BSA during the 2014 and 2015 site visits. During the March 2015 
site survey, a song sparrow (Melospiza melodia) (not to be confused with the 
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subspecies (Alameda song sparrow [M.m. pusillula]) in Table 2) was spotted 
in the same location during several passes through the willow/coastal scrub 
vegetation. The willows and other vegetation form a dense thicket that 
provides suitable habitat for nesting migratory birds. There is limited potential 
for terrestrial wildlife to gain access to the project footprint because there is 
very little land on the west side of SR 1. SR 1 experiences high volumes of 
traffic; therefore, terrestrial species would not be likely to successfully cross. 

The narrow strip of beach within the BSA does not provide suitable haul-out 
habitat for marine mammals due to frequent disturbance by the public for 
recreational use.  

The marine waters adjacent to the project footprint provide foraging habitat for 
green sturgeon, steelhead, and Coho salmon, but there is no spawning 
habitat within the BSA.  

There are three special-status animal species with occurrences within 2 miles 
of the project location (Table 2; Appendix D). These include the California 
red-legged frog (CRLF), San Francisco garter snake (SFGS), and the 
saltmarsh common yellowthroat (SMCY).  

The CNDDB search for CRLF in Half Moon Bay and the surrounding USGS 
quadrangles resulted in four occurrences of CRLF within a 2-mile radius of 
the BSA. All of the occurrences are for frogs observed in the upper 
watersheds of creeks in the hills east of the BSA beyond the urban 
community. None of the creeks are hydrologically connected to the BSA. 
There is no suitable breeding or dispersal habitat for CRLF in the BSA.  

The CDFW Biogeographic Data Branch supplied sensitive occurrence 
information for SFGS in the project region (Acord, 2015, personal 
communication, Appendix G). The nearest record of SFGS near the project 
area (occurrence 7) is near the upper reaches of Denniston Creek 
approximately 1.5 miles northwest of the project footprint. That site contained 
a colony of SFGS from 1972-1977, but numbers have decreased over time.  
Other records in the vicinity are from more than 2 miles away. It is unknown if 
these populations are extant. None of their preferred habitat is present in the 
BSA, and there are no suitable protected basking sites necessary for 
thermoregulation. Their main prey base consists of CRLF and Pacific chorus 
frog (Pseudacris regilla). There is no suitable habitat present for either of the 
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species within the BSA. The drainage that outlets through the twin box culvert 
to the north of the project would not support either of these species due to 
lack of habitat and exposure to saltwater that enters the culvert during high 
tides. 

SMCYs nest in fresh and saltwater marshes and creeks where thick 
vegetation is present around the water source. Even though the 
willow/coastal scrub vegetation is suitably thick, there are no marshes or 
permanent sources of water present; therefore, this species would not be 
likely to nest within the project limits. 
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Table 1. Special-Status Plant Species with the Potential to Occur in the Project Region 

Scientific 
Name 

Common 
Name 

Status Federal 
/ State / CNPS  General Habitat Description 1 

Habitat 
Present 2 / 

Absent 
(P/A) 

Rationale for species presence 
or absence 1 

Acanthomintha 
duttonii 

San Mateo 
thorn mint FE/SE/1B.1 

Chaparral, valley and foothill 
grassland in serpentinite soil, elev. 50-
300 m. Blooms Apr-Jun.  

A None. No suitable habitat present. 

Allium 
peninsulare 
var. 
franciscanum 

Franciscan 
onion --/--/1B.2 

Cismontane woodland, valley and 
foothill grassland in clay, volcanic, and 
often serpentinite soil, elev. 52-300 m. 
Blooms May-Jun.  

A None. No suitable habitat present. 

Amsinckia 
lunaris 

Bent-flowered 
fiddleneck --/--/1B.2 

Coastal bluff scrub , cismontane 
woodland, valley and foothill 
grassland, elev. 3-500 m. Blooms 
Mar-Jun. 

A 
This species was not observed 
within the BSA during botanical 
surveys. 

Arctostaphylos 
andersonii 

Anderson’s 
manzanita --/--/1B.2 

Broadleaved upland forest, chaparral, 
North Coast coniferous forest in 
openings along forest edges, elev. 60-
760 m. Blooms Nov-May. 

A None. No suitable habitat present. 

Arctostaphylos 
montaraensis 

Montara 
manzanita --/--/1B.2 

Chaparral, coastal scrub, slopes and 
ridges, elev. 80-500 m. 

Blooms Jan-March. 
A None. No suitable habitat present. 

Arctostaphylos 
regismontana 

Kings Mountain 
manzanita --/--/1B.2 

Broadleaved upland forest, chaparral, 
North Coast coniferous forest in 
granitic or sandstone soils, elev. 305-
730 m. Blooms Jan-Apr. 

A None. No suitable habitat present. 

Astragalus 
pycnostachyus 
var. 
pycnostachyus 

Coastal marsh 
milk vetch --/--/1B.2 

Coastal dunes, coastal salt marshes 
(stream sides), coastal scrub , elev. 
0-30 m. Blooms Apr-Oct. 

P 

Not likely due to disturbed nature of 
project BSA.  Nearest CNDDB 
record (8) is for plants collected at 
Pillar Point in 1902. 

California 
macrophylla 

Round-leaved 
filaree --/--/1B.1 

Cismontane woodland, valley and 
foothill grassland in clay soils, elev. 
15-1200 m. Blooms Mar-May. 

A None. No suitable habitat present. 
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Table 1. Special-Status Plant Species with the Potential to Occur in the Project Region 

Scientific 
Name 

Common 
Name 

Status Federal 
/ State / CNPS  General Habitat Description 1 

Habitat 
Present 2 / 

Absent 
(P/A) 

Rationale for species presence 
or absence 1 

Centromadia 
parryi ssp. 
parryi 

Pappose 
tarplant --/--/1B.2 

Chaparral, coastal prairie, meadows 
and seeps, coastal salt marshes and 
swamps, vernally mesic valley and 
foothill grassland, often alkaline soils, 
elev. 0-420 m. Blooms May-Nov. 

A None. No suitable habitat present. 

Chloropyron 
maritimum ssp. 
palustre 

Point Reyes 
bird’s-beak --/--/1B.2 Coastal salt marshes and swamps, 

elev. 0-10 m. Blooms Jun-Oct. A None. No suitable habitat present. 

Chorizanthe 
cuspidata var. 
cuspidata 

San Francisco 
Bay 
spineflower 

--/--/1B.2 

Coastal bluff scrub,  coastal dunes, 
coastal prairie, coastal scrub in 
sandy soil , elev. 3-215 m. Blooms 
Apr-Aug. 

P 

Not likely due to disturbed nature of 
project footprint. Nearest CNDDB 
record (1) is for a museum specimen 
collected in 1903 east of Crystal 
Springs Reservoir, 7.5 miles east of 
the BSA. 

Cirsium 
andrewsii 

Franciscan 
thistle --/--/1B.2 

Coastal bluff scrub , broadleaved 
upland forest, coastal scrub,  coastal 
prairie. Sometimes serpentine seeps, 
elev. 0-150 m. Blooms Mar-Jul. 

A 
This species was not observed 
within the BSA during botanical 
surveys. 

Cirsium 
fontinale var. 
fontinale 

Crystal Springs 
fountain thistle 

FE/SE/1B.1 

Chaparral in openings, cismontane 
woodland, valley and foothill 
grasslands in serpentine seeps, elev. 
45-175 m. Blooms May-Oct. 

A None. No suitable habitat present. 

Collinsia 
multicolor 

San Francisco 
collinsia --/--/1B.2 

Closed-cone coniferous forest, 
coastal scrub  sometimes in 
serpentine soils, elev. 30-250 m. 
Blooms Mar-May. 

A 
This species was not observed 
within the BSA during botanical 
surveys. 
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Table 1. Special-Status Plant Species with the Potential to Occur in the Project Region 

Scientific 
Name 

Common 
Name 

Status Federal 
/ State / CNPS  General Habitat Description 1 

Habitat 
Present 2 / 

Absent 
(P/A) 

Rationale for species presence 
or absence 1 

Dirca 
occidentalis 

Western 
leatherwood --/--/1B.2 

Broadleaved upland forest, closed-
cone coniferous forest, chaparral, 
cismontane woodland, North Coast 
coniferous forest, riparian forest, 
mesic riparian woodland, elev. 25-425 
m. Blooms Jan-Apr.  

A None. No suitable habitat present. 

Eriophyllum 
latilobum 

San Mateo 
woolly 
sunflower 

FE/SE/1B.1 
Cismontane woodland, often 
serpentine soils and on roadcuts, elev. 
45-150 m. Blooms May-Jun. 

A None. No suitable habitat present. 

Fissidens 
pauperculus 

Minute pocket 
moss --/--/1B.2 

North Coast coniferous forest in damp 
coastal soils, elev. 10-1024 m. Blooms 
(moss – no bloom season).  

A None. No suitable habitat present. 

Fragaria 
californica 

California wild 
strawberry --/--/-- 

Species is considered to be a special-
status plant by the City of Half Moon 
Bay General Plan. A variety of coastal 
habitats. Blooms Mar-May. 

P Occurs just beyond BSA. 

Fritillaria biflora 
var. ineziana 

Hillsborough 
chocolate lily --/--/1B.1 

Cismontane woodland, valley and 
foothill grassland in serpentinite soil, 
elev. 150 m. Blooms Mar-Apr. 

A None. No suitable habitat present. 

Fritillaria 
liliacea 

Fragrant 
fritillary --/--/1B.2 

Cismontane woodland, coastal prairie, 
coastal scrub , valley and foothill 
grassland, often in serpentinite soil, 
elev. 3-410 m. Blooms Feb-Apr. 

A 
This species was not observed 
within the BSA during botanical 
surveys 

Grindelia 
hirsutula var. 
maritima 

San Francisco 
gumplant --/--/3.2 

Coastal bluff scrub, coastal scrub , 
valley and foothill grassland in sandy 
or serpentinite soil, elev. 15-400 m. 
Blooms Jun-Sep. 

A 
This species was not observed 
within the BSA during botanical 
surveys 
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Table 1. Special-Status Plant Species with the Potential to Occur in the Project Region 

Scientific 
Name 

Common 
Name 

Status Federal 
/ State / CNPS  General Habitat Description 1 

Habitat 
Present 2 / 

Absent 
(P/A) 

Rationale for species presence 
or absence 1 

Hesperevax 
sparsiflora var. 
brevifolia 

Short-leaved 
evax --/--/1B.2 

Coastal bluff scrub , coastal dunes, 
coastal prairie, sandy bluffs and flats, 
elev. 0-215 m. Blooms Mar-Jun. 

A 
This species was not observed 
within the BSA during botanical 
surveys. 

Hesperolinon 
congestum 

Marin western 
flax FT/ST/1B.2 

In serpentinite soil in chaparral, and 
valley and foothill grassland, elev. 5-
370 m. Blooms Apr-Jul.  

A None. No suitable habitat present. 

Horkelia 
cuneata var. 
sericea 

Kellogg's 
horkelia --/--/1B.1 

Closed-cone coniferous forest, 
maritime chaparral, coastal dunes, 
coastal scrub  in openings with sandy 
or gravelly soils, elev. 10-200 m. 
Blooms Apr-Sep. 

P 

Not likely due to disturbed nature of 
BSA. The nearest CNDDB record 
(39) is for plants observed in 2000 
on a ridgetop near Frenchmans 
Creek, approximately 2.6 miles 
southeast of the BSA. 

Horkelia 
marinensis 

Point Reyes 
horkelia --/--/1B.2 

Coastal dunes, coastal prairie, 
coastal scrub  in sandy soils, elev. 5-
755 m. Blooms May-Sep. 

P 

Not likely due to disturbed nature of 
BSA. Nearest CNDDB record (26) is 
for a specimen collected in 1962 in 
Junipero Serra Park, approximately 
8 miles northeast of the BSA. 

Leptosiphon 
croceus 

Coast yellow 
leptosiphon --/--/1B.1 Coastal bluff scrub , coastal prairie, 

elev. 10-150 m. Blooms Apr-May. P 

Not likely due to disturbed nature of 
BSA. Nearest CNDDB record (2) is 
for plants observed on a bluff above 
Moss Beach in 2004 at a location 
approximately 3.5 miles northwest of 
the BSA. 

Leptosiphon 
rosaceus 

Rose 
leptosiphon --/--/1B.1 Coastal bluff scrub , elev. 0-100 m. 

Blooms Apr-Jul. P 

Not likely due to disturbed nature of 
BSA. Nearest CNDDB record (5) is 
for plants collected in 1950 near 
Montara Point at a location 
approximately 4 miles northwest of 
the BSA. 

Lessingia 
arachnoidea 

Crystal Springs 
lessingia --/--/1B.2 

Cismontane woodland, coastal 
scrub , valley and foothill grassland in 
serpentinite soils; often on roadsides, 
elev. 60-200 m. Blooms Jul-Oct. 

A None. No serpentinite soils are 
present within the BSA. 



Natural Environment Study - Minimal Impacts with No Effects Determination EA 04-1J9500 
Surfer’s Beach Shoreline Protection Project   
 

 

April 2015 25 

Table 1. Special-Status Plant Species with the Potential to Occur in the Project Region 

Scientific 
Name 

Common 
Name 

Status Federal 
/ State / CNPS  General Habitat Description 1 

Habitat 
Present 2 / 

Absent 
(P/A) 

Rationale for species presence 
or absence 1 

Limnanthes 
douglasii ssp. 
ornduffii 

Ornduff’s 
meadowfoam --/--/1B.1 

Meadows and seeps in agricultural 
fields, elev. 10-20 m. Blooms Nov-
May. 

A None. No suitable habitat present. 

Lupinus 
arboreus var. 
eximius 

San Mateo tree 
lupine --/--/3.2 Chaparral, coastal scrub , elev. 90-

550 m. Blooms Apr-Jul. A No lupine species observed within 
BSA during botanical surveys. 

Malacothamnus 
aboriginum 

Indian Valley 
bush-mallow --/--/1B.2 

Chaparral, cismontane woodland, 
granitic outcrops often in burned 
areas, elev. 150-1700 m. Blooms Apr-
Oct. 

A None. No suitable habitat present. 

Malacothamnus 
arcuatus 

Arcuate bush-
mallow --/--/1B.2 Chaparral, cismontane woodland, 

elev. 15-355 m. Blooms Apr-Sep.  A None. No suitable habitat present. 

Malacothamnus 
davidsonii 

Davidson’s 
bush-mallow --/--/1B.2 

Chaparral, cismontane woodland, 
coastal scrub , riparian woodland, 
elev. 185-855 m. Blooms Jun-Jan.  

A No bush-mallow species observed 
within BSA during botanical surveys. 

Malacothamnus 
hallii 

Hall’s bush-
mallow --/--/1B.2 Chaparral, coastal scrub, elev. 10-760 

m. Blooms May-Oct. P No bush-mallow species observed 
within BSA during botanical surveys. 

Microseris 
paludosa 

Marsh 
microseris --/--/1B.2 

Closed-cone coniferous forest, 
cismontane woodland, coastal scrub , 
valley and foothill grassland, elev. 5-
300 m. Blooms Apr-Jul. 

A 

Not likely. The only CNDDB record 
(11) for San Mateo County has 
vague location information 
(Pescadero State Beach) with no 
source. 
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Table 1. Special-Status Plant Species with the Potential to Occur in the Project Region 

Scientific 
Name 

Common 
Name 

Status Federal 
/ State / CNPS  General Habitat Description 1 

Habitat 
Present 2 / 

Absent 
(P/A) 

Rationale for species presence 
or absence 1 

Monolopia 
gracilens 

Woodland 
woolythreads --/--/1B.2 

Openings in broadleaved upland 
forest, chaparral, cismontane 
woodland, North Coast coniferous 
forest, and in serpentine soils valley 
and foothill grassland, elev. 100-1200 
m. Blooms Feb-Jul.  

A None. No suitable habitat present. 

Pedicularis 
dudleyi 

Dudley's 
lousewort --/SR/1B.2 

Maritime chaparral, cismontane 
woodland, North Coast coniferous 
forest, valley and foothill grassland, 
elev. 60-900 m. Blooms Apr-Jun. 

A None. No suitable habitat present. 

Pentachaeta 
bellidiflora 

White-rayed 
pentachaeta FE/SE/1B.1 

Cismontane woodland, valley and 
foothill grassland often in serpentinite 
soil, elev. 35-620 m. Blooms Mar-May. 

A None. No suitable habitat present. 

Plagiobothrys 
chorisianus var. 
chorisianus 

Choris' 
popcorn-flower --/--/1B.2 

Chaparral, coastal prairie, mesic 
coastal scrub , elev. 15-160 m. 
Blooms Mar-Jun. 

A 
This species was not observed 
within the BSA during botanical 
surveys 

Polemonium 
carneum 

Oregon 
polemonium --/--/2B.2 

Coastal prairie, coastal scrub , lower 
montane coniferous forest, elev. 0-
1830 m. Blooms Apr-Sep. 

A 
Not likely. The only CNDDB record 
for San Mateo County (2) is from 
plant collections made prior to 1916 
with no location data. 

Potentilla 
hickmanii 

Hickman's 
cinquefoil FE/SE/1B.1 Mesic coastal prairie, elev. 10-149 m. 

Blooms Apr-Aug. A None. No suitable habitat present. 

Silene 
verecunda ssp. 
verecunda 

San Francisco 
campion --/--/1B.2 

Coastal bluff scrub , chaparral, 
coastal prairie, coastal scrub , valley 
and foothill grassland in sandy soil, 
elev. 30-645 m. Blooms Mar-Aug. 

A 
This species was not observed 
within the BSA during botanical 
surveys 
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Table 1. Special-Status Plant Species with the Potential to Occur in the Project Region 

Scientific 
Name 

Common 
Name 

Status Federal 
/ State / CNPS  General Habitat Description 1 

Habitat 
Present 2 / 

Absent 
(P/A) 

Rationale for species presence 
or absence 1 

Trifolium 
hydrophilum Saline clover --/--/1B.2 

Marshes and swamps, valley and 
foothill grassland (mesic, alkaline) and 
vernal pools, elev. 0-300 m. Blooms 
Apr-Jun. 

A None. No suitable habitat present. 

Triphysaria 
floribunda 

San Francisco 
owl's clover --/--/1B.2 

Coastal prairie, coastal scrub , valley 
and foothill grassland usually in 
serpentinite soil, elev. 10-160 m. 
Blooms Apr-Jun. 

A 
Not likely. There are no recent 
records (since 1901) for this species 
within a 10 mile radius of the BSA. 

Triquetrella 
californica 

Coastal 
triquetrella --/--/1B.2 

Coastal bluff scrub, coastal scrub,  
elev. 10-160 m. (moss-no bloom 
season).  

A 
This species was not observed 
within the BSA during botanical 
surveys. 

Notes: 
1 General Habitat Descriptions are based upon definitions utilized by the CNPS online Inventory of Rare and Endangered Plants (2015). 
Habitats present within the BSA are emphasized with bold print. 
2 In this report, evaluation of potential presence is based upon the types of habitat that each listed species occupies and on observations 
made during the September 18, 2014, site survey. 
Status Legend: 
CNPS = California Native Plant Society 
CNDDB = California Natural Diversity Database 
-- = No status, or not applicable 
FE = Listed as endangered under the Federal Endangered Species Act (FESA) 
FT = Listed as threatened under the FESA 
SE = Listed as endangered under the California Endangered Species Act (CESA) 
ST = Listed as threatened under the CESA 
CT = Candidate Threatened 
FP = Fully Protected 
CNPS Rare Plant Ranks: 1B = Plants Rare, Threatened, or Endangered in California but More Common Elsewhere 
    3 = Plants about Which More Information is Needed – A Review List 
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 Threat Rank:  0.1 – Seriously threatened in California  
    0.2 – Moderately threatened in California 
 
Habitat Legend: 
A = Absent; no further work needed 
P = Present; general habitat is present and species may be present 
 
Rationale Definitions: 
Not likely = Habitat may be present, but this wildlife species has not been documented in the BSA other than historical museum specimen 
records; however, potential for its presence cannot be ruled out entirely. 
Low = Suitable habitat present; not likely to occur due to environmental constraints, but cannot be ruled as absent. 
Moderate = Potential to occur based on habitat suitability and documented records in the BSA region. 
High = Species has been documented within the BSA. 
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Table 2. Special-Status Wildlife Species with Potential to Occur in the Project Region 

Common Name 

Scientific 
Name 

(Listed in 
taxonomic 

order) 

Status 
Federal / 

State   
General Habitat Description 

Habitat 
Present / 
Absent 
(P/A) 

Rationale for species 
presence or absence 1 

Invertebrates  

Black abalone Haliotes 
cracherodii 

FE/-- 

Current range between Point Arena 
(Mendocino County) south to Bahia Tortugas, 
Mexico. Rare north of San Francisco. Mid-to 
low rocky intertidal areas often within the high 
energy surf zone. Small juveniles are found 
under rocks and deep in crevices, while adults 
congregate on rocks and in tide pools. 

A None. No suitable habitat 
present in BSA.  

San Bruno elfin 
butterfly 

Callophrys 
mossii bayensis 

FE/-- 

Coastal mountainous areas with grassy 
ground cover, mainly in the vicinity of San 
Bruno Mountain, San Mateo County. Colonies 
are located on steep, north-facing slopes 
within the fog belt; larval host plant is stone 
crop (Sedum spathulifolium). 

A 
None. No suitable habitat 
or larval host plants 
present. 

Myrtle’s silverspot 
butterfly 

Speyeria zerene 
myrtleae 

FE/-- Restricted to the foggy coastal dunes/hills of 
the Point Reyes Peninsula. 

A 
None. Extirpated from 
Coastal San Mateo 
County. 

Bay checkerspot 
butterfly 

Euphydryas 
editha bayensis 

FT/-- 
Restricted to native grasslands on outcrops of 
serpentine soil in the vicinity of San Francisco 
Bay. 

A None. No suitable habitat 
present. 
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Table 2. Special-Status Wildlife Species with Potential to Occur in the Project Region 

Common Name 

Scientific 
Name 

(Listed in 
taxonomic 

order) 

Status 
Federal / 

State   
General Habitat Description 

Habitat 
Present / 
Absent 
(P/A) 

Rationale for species 
presence or absence 1 

Mission blue 
butterfly 

Plebejus 
icariodes 
missionensis 

FE/-- 

Inhabits coastal prairies of the San Francisco 
peninsula between elevations of 210 to 575 
meters. Rely on 3 larval host plants (lupines): 
silver bush lupine (Lupinus albifrons), varied 
lupine (L. variicolor), and summer lupine (L. 
formosus).  

A 
None. No suitable habitat 
or larval host plants 
present. 

Fish   

Green sturgeon, 
Southern DPS 

Acipenser 
medirostris FT/SSC 

The southern distinct population segment 
(DPS) consists of coastal and Central Valley 
populations south of the Eel River (Humboldt 
County), and the only known spawning 
populations in the Sacramento River. Spawn in 
fresh water; adults are believed to spend the 
majority of their lives in near-shore oceanic 
waters, bays, and estuaries (NOAA 2015b). 

A No suitable habitat within 
BSA. 

Central California 
Coast steelhead 

Oncorhynchus 
mykiss irideus 

FT/-- 
Anadromous. Found from the Russian River 
south to Soquel Creek and to, but not 
including, the Pajaro River. Also found in the 
San Francisco Bay and San Pablo Bay basins. 

A No suitable habitat within 
BSA. 

Coho salmon Oncorhynchus 
kisutch 

FE/-- 

In the U.S., coho salmon are found from the 
Bering Strait area off Alaska south to southern 
California. Federal endangered listing is for 
coho between Punta Gorda (Humboldt 
County) and San Lorenzo River (Santa Cruz 
County). 

A No suitable habitat within 
BSA. 
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Table 2. Special-Status Wildlife Species with Potential to Occur in the Project Region 

Common Name 

Scientific 
Name 

(Listed in 
taxonomic 

order) 

Status 
Federal / 

State   
General Habitat Description 

Habitat 
Present / 
Absent 
(P/A) 

Rationale for species 
presence or absence 1 

Tidewater goby Eucyclogobius 
newberryi 

FE/SSC 
Brackish water habitats along the California 
Coast from Agua Hedionda Lagoon (San 
Diego County) north to the mouth of Smith 
River (Del Norte County). 

A 
None. No suitable habitat 
present. Cannot survive in 
waters with high salinity. 

Longfin smelt Spirinchus 
thaleichthys FC/ST, SSC 

Anadromous. Capable of adapting/tolerating a 
wide range of salinities. Found in open waters 
of estuaries.  

A 
None. No suitable habitat 
present. No estuarine 
habitat present on-site. 

Reptiles  

San Francisco 
garter snake 

Thamnophis 
sirtalis 
tetrataenia 

FE/SE 
Vicinity of freshwater marshes, ponds, and 
slow-moving streams in San Mateo County 
and extreme northern Santa Cruz County. 

A 

None. No suitable habitat 
present. The nearest 
SFGS record (occurrence 
7) was near Denniston 
Creek approximately 1.5 
mi northwest of the 
Project limits (Acord, 2015 
pers. comm.,  Appendix 
G). That site contained a 
colony of SFGS from 
1972-1977, but numbers 
have decreased over time.  
Other records in the 
vicinity were more than 2 
mi away. 

Western pond 
turtle Emys marmorata --/SSC 

A thoroughly aquatic turtle of ponds, marshes, 
rivers, streams and irrigation ditches, usually 
with aquatic vegetation, below 6000 ft 
elevation. 

A None. No suitable habitat 
present. 

Amphibians  
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Table 2. Special-Status Wildlife Species with Potential to Occur in the Project Region 

Common Name 

Scientific 
Name 

(Listed in 
taxonomic 

order) 

Status 
Federal / 

State   
General Habitat Description 

Habitat 
Present / 
Absent 
(P/A) 

Rationale for species 
presence or absence 1 

California red-
legged frog Rana draytonii FT/SSC 

Lowlands and foothills in or near permanent 
sources of deep water with dense, shrubby or 
emergent riparian vegetation.  

A 

Not likely. No suitable 
habitat present. 
Occurrence 853 is for one 
adult frog observed in 
2001 in a pond adjacent to 
Deer Creek/El Granada 
Creek at a location 
approximately 0.75 mi 
north of the BSA. 
Occurrence 301 is for 
frogs observed in 1999 in 
the upper end of Princeton 
Marsh, which is 
approximately 1.5 mi 
northwest of the BSA. 
Occurrence 38 is for frogs 
observed in 2006 in man-
made ponds along 
Denniston Creek at a 
location approximately 1.7 
miles northwest of the 
BSA. 

Foothill yellow-
legged frog Rana boylii --/SSC Partly-shaded, shallow streams and riffles with 

a rocky substrate in a variety of habitats. 
A None. No suitable habitat 

present. 

Birds  

California clapper 
rail 

Rallus 
longirostris 
obsoletus 

FE/SE and FP 
Saltwater and brackish marshes traversed by 
tidal sloughs in the vicinity of San Francisco 
Bay.  

A None. No suitable habitat 
present. 

California black 
rail 

Laterallus 
jamaicensis 
coturniculus 

--/ST and FP 
Inhabits freshwater marshes, wet meadows 
and shallow margins of saltwater marshes 
bordering larger bays.  

A None. No suitable habitat 
present. 
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Table 2. Special-Status Wildlife Species with Potential to Occur in the Project Region 

Common Name 

Scientific 
Name 

(Listed in 
taxonomic 

order) 

Status 
Federal / 

State   
General Habitat Description 

Habitat 
Present / 
Absent 
(P/A) 

Rationale for species 
presence or absence 1 

Western snowy 
plover 

Charadius 
alexandrinus 
nivosus 

FT/SSC Sandy beaches, salt pond levees, and shores 
of large alkali lakes.  

A 

No breeding habitat is 
present; however, this 
species could forage 
along the beach in the 
BSA during low tide. 

California least 
tern 

Sternula 
antillarum browni FE/SE and FP 

Nests along the coast from San Francisco Bay 
south to northern Baja California. Colonial 
breeder on bare or sparsely vegetated, flat 
substrates: sand beaches, alkali flats, landfills, 
or paved areas. 

A None. No suitable habitat 
present. 

Burrowing owl Athene 
cunicularia --/SSC 

Open, dry annual or perennial grasslands, 
deserts and scrublands characterized by low-
growing vegetation. Subterranean nester, 
dependent upon burrowing mammals, most 
notably, the California ground squirrel. 

A None. No suitable habitat 
present. 

Saltmarsh 
common 
yellowthroat 

Geothlypis 
trichas sinuosa --/SSC 

Resident of the San Francisco Bay region, in 
fresh and saltwater marshes and creeks. 
Requires thick, continuous cover down to 
water surface for foraging; tall grasses, tule 
patches, willows for nesting. 

A 
None. No suitable nesting 
habitat present within the 
BSA. 

Alameda song 
sparrow 

Melospiza 
melodia pusillula 

--/SSC 
Resident of salt marshes bordering south arm 
of San Francisco Bay. Inhabits pickleweed 
(Salicornia) marshes; nests low in gumplant 
(Grindelia) (high enough to escape high tides). 

A None. BSA is outside of 
the range of this species. 

American 
peregrine falcon 

Falco peregrinus 
anatum 

FDL/SDL, SSC 
& FP 

Nests near wetlands, lakes, rivers or other 
water on cliffs, banks, dunes, mounds; also 
human-made structures. 

A None. No suitable habitat 
present. 

Mammals  
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Southern sea otter Enhydra lutris 
nereis 

FT/FP 
Nearshore marine environments from about 
Año Nuevo (San Mateo County) to Point Sal 
(Santa Barbara County). 

A None. BSA is outside of 
the range of this species. 

Steller sea lion Eumetopias 
jubatus FT/-- 

Needs haul-out and breeding sites with 
unrestricted access to water, near aquatic food 
supply and with no human disturbance. 

A 
None. No suitable habitat 
present due to constant 
human disturbance. 

Pallid bat Antrozous 
pallidus --/SSC 

Deserts, grasslands, shrublands, woodlands 
and forests. Most common in open, dry 
habitats with rocky areas for roosting. 

A None. No suitable habitat 
present. 

Townsend’s big-
eared bat 

Corynorhinus 
townsendii --/SCT, SSC Roosts in man-made structures such as old 

buildings and bridge crevices. 
A None. No suitable habitat 

present. 

American badger Taxidea taxus --/SSC 
Most abundant in drier open stages of most 
shrub, forest, and herbaceous habitats, with 
friable soils. 

A None. No suitable habitat 
present. 

Salt-marsh 
harvest mouse 

Reithrodontomys 
raviventris FE/SE and FP 

Only in the saline emergent wetlands of San 
Francisco Bay and its tributaries. Pickleweed 
(Salicornia ssp.)  is primary habitat.  

A None. No suitable habitat 
present. 

San Francisco 
dusky-footed 
woodrat 

Neotoma 
fuscipes 
annectens 

--/SSC 
Forest habitats of moderate canopy and 
moderate to dense understory. May prefer 
chaparral and redwood habitats. 

A None. No suitable habitat 
present. 

Notes: 
1In this report, evaluation of potential presence is based upon the types of habitat that each listed species occupies and on observations made during the 
September 18, 2014, site survey. 
*Status Legend: 

CNDDB = California Natural Diversity Database 
-- = No status, or not applicable 
FE = Listed as endangered under the Federal Endangered Species Act (FESA) 
FT = Listed as threatened under the FESA 
FC = Listed as candidate for listing under FESA 
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FDL = Federally delisted 
SC = State Candidate 
SE = Listed as endangered under the California Endangered Species Act (CESA) 
SR = Listed as rare under the CESA 
ST = Listed as threatened under the CESA 
SSC = Species of special concern under the CESA 
SCT = State candidate for listing under the CESA 
FP = Fully Protected under the CESA 
SDL = State delisted 
 
Habitat Legend: 
A = Absent; no further work needed 
P = Present; general habitat is present and species may be present 
 
Rational Definitions: 

Not likely = Habitat may be present but this wildlife species has not been documented in the BSA other than historical museum specimen records; 
however, potential for its presence cannot be ruled out entirely. 
Low = Suitable habitat present; not likely to occur due to environmental constraints, but cannot be ruled as absent. 
Moderate = Potential to occur based on habitat suitability and documented records in the BSA region. 
High = Species has been document within the BSA. 
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Chapter 4.  Project Impacts  
Project biologists conducted site visits and utilized various databases and 
resources to determine the potential for this project to impact biological 
resources. In general, this project would have minimal impacts on the natural 
environment because the project would occur in a previously disturbed 
footprint. Temporary project impacts would include construction-related 
disturbance, such as noise, grading, and light pollution if construction were to 
occur during the nighttime. This project would not result in added impervious 
surface to the landscape, because materials that allow water to infiltrate 
would be used. No special-status species are likely to occur within the project 
footprint; this project would not affect any federal or state-listed species. The 
proposed project footprint is separated from any nearby CNDDB occurrences 
by development or lack of connectivity to known populations. Thirteen willows 
with a diameter-at-breast-height of 4 inches or greater would be removed in 
order to construct the CCT. However, these impacts would be mitigated at a 3 
to 1 ratio (3 trees planted for every 1 removed), so impacts would be 
temporary. There would be 0.07 ac of permanent impacts and 0.03 ac of 
temporary impacts to California Coastal Commission (CCC) wetlands. 

4.1.  California Coastal Act – Section 3021 

Per Section 30231 of the California Coastal Act (CCA), the CCC regulates 
wetlands in the Coastal Zone (CCC 2011). A total area of 0.33 ac of CCC 
wetlands was mapped within the BSA. Within the project footprint, the project 
would permanently impact 0.07 ac of the wetlands and temporarily impact 
0.03 ac. 

4.1.1.  Habitat Mitigation 

A portion of the project’s newly paved trail and the beach access stairs would 
permanently impact 0.07 ac of willow/coastal scrub habitat. A total of 13 
willows with a diameter-at-breast height (dbh) of greater than 4 inches would 
be removed.  The removal and mitigation of 4-inch dbh willows is a common 
agency requirement.  To mitigate these impacts, Caltrans proposes to employ 
a combination of restoration treatments (Figure 3): 

• Revegetation of 0.03 ac of the CCT embankment with native grasses 
and herbaceous species found in willow/coastal scrub habitats  
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• Removal of invasive species that are suppressing growth of native 
species in the willow/coastal scrub habitat from 0.24 ac. 

• Removal of iceplant from 0.07 ac (enhancement). 

• Replacement planting of 30 willow trees, planting of wild strawberry,  
and seeding of native vegetation within the iceplant removal area. 

Thirteen willows would be removed; a total of 30 willows would be replanted 
in the slight depression in ice plant removal area. Willows typically need an 
occasional source of freshwater and this area receives roadside runoff during 
rain events. Based upon an examination of the willows within the project 
footprint during March 2015 botanical surveys, it was determined that the 
existing willows are in poor health and may not be a suitable source for willow 
cuttings. Therefore, one-gallon container plants would be obtained from a 
local native plant nursery.  Wild strawberry plants (4-inch containers) would 
also be planted every 3 ft off- center throughout the 0.07-ac iceplant removal 
area.  

Watering requirements would be addressed during qualitative monitoring. If 
additional watering is required, a drip line would be placed for irrigation. A 
water truck or water buffalo would deliver water once per week the first year, 
once every other week the second year, and once every three weeks the third 
year (typically described as the plant establishment period). Watering would 
occur during the months of May through September. Qualitative monitoring is 
based upon an adaptive management approach; therefore, the biologist 
would make changes to this schedule as deemed necessary in order to guide 
the restoration effort towards the prescribed success criteria.  

Table 3 describes the types of mitigation that would occur and their total 
areas.  Figure 3 in Appendix A shows the impact areas of the project site. 

Table 3. Types of Mitigation 

Mitigation Treatment Mitigation 
Planting 
(acres) 

Enhancement 
(acres) 

Revegetation of CCT embankment 0.03  
Removal of invasive species  0.24 
Revegetation of ice plant removal area 0.07  

Total 0.10 0.24 
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Table 4 provides a native plant seed mix that would be hand broadcasted 
over all disturbed areas after the willows and wild strawberries have been 
planted and following invasive species removal events. 

Table 4. Native Plant Seed Mix 

Plant 
No. 

Botanical Name  Common Name  Minimum  
Germination 

Rate 

Pounds  Pure 
Live Seed per 
Acre  

1 Elymus glaucus Blue wildrye 85 5.8 

2 Hordeum 
californicum 

California 
meadow barley 

85 5.8 

3 Elymus triticoides 
var. Rio 

Creeping wildrye, 
Rio 

85 5.1 

4 Bromus carinatus California brome 85 10.8 

5 Achillea 
millefolium 

Common yarrow 85 0.2 

6 Eriogonum 
nudum 

Naked buckwheat 85 0.7 

7 Eschscholzia 
californica 

California poppy 85 1.6 

Total Seeding Rate  30.0 

 

4.1.2.  Enhancement – Invasive Species Removal 

In addition to the mitigation, habitat enhancement is also proposed and is 
often accepted by resource agencies as additional mitigation acreage. 

The entire willow/coastal scrub habitat within and adjacent to the BSA is 
infested with the invasive plant cape ivy. The ivy is destroying the willows; 
there are numerous dead and dying trees present. The cape ivy also carpets 
the ground and suppresses the majority of other plant growth by covering the 
willow/coastal scrub, blocking it from sunlight and competing for water and 
nutrients. Poison hemlock, another invasive species, is also present in 
several patches.   

Initial removal of invasive species in both the willow/coastal scrub and ice 
plant areas would occur immediately following construction. Native plant seed 
mix would be hand-broadcasted onto the embankment area for the purpose 
of soil stabilization and native plant establishment. 
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Ice plant (Carpobrotus species) would be removed from approximately 0.07 
ac adjacent to the project limits. Tarping is the best method for ice plant 
eradication because it kills off the extensive root system that allows the plant 
to quickly regenerate. After the ice plant is removed, the tarp would be placed 
over the ground and anchored with gravel bags or some other device to keep 
it in place during high winds. Ideally, the tarp would remain in place until the 
following October, when revegetation would occur. The tarped area would be 
fenced off to protect the restoration area. 

Iceplant would be removed by hand in areas where it is intermixed with wild 
strawberry. No tarping would occur where strawberry plants are present. 
Hand removal would occur during regularly scheduled (at least biannually) 
invasive species removal.   
 

4.1.3.  Long-term Monitoring 

The restoration/enhancement site would be monitored for a period of 3 years 
to ensure that 0.07 ac of willow/coastal scrub habitat has re-established. Re-
establishment would be considered successful at the end of 3 years if the 
following success criteria are met: 

• Years 1 and 2 – Vegetation demonstrates a positive increase from the 
baseline. 

• Year 3 – Native vegetation cover is at 70%. 
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Chapter 5.  Avoidance and Minimization 
Measures 

The project is only anticipated to result in minimal impacts to the natural 
environment. However, some AMMs and restoration would be required to 
protect natural resources and minimize construction-related impacts. These 
include measures to protect migratory birds and their nests and to control the 
spread of invasive species. On-site restoration would occur in within the 
project site as summarized in Section 4.1.  The contractor must also use 
Caltrans’ standard best management practices (BMPs). 

5.1.  Migratory Birds 

The federal MBTA (16 U.S.C. 703 et seq.), Title 50 Code of Federal 
Regulations part 10, and California Fish and Game Code Sections 3503, 
3513, and 3800, protect the occupied nests and eggs of migratory birds. The 
federal Bald and Golden Eagle Protection Act also prohibits the take of bald 
and golden eagles and their nests. Birds nest in a variety of places including 
trees, shrubs, man-made structures, and the ground. Work buffers around 
migratory birds and their nests are typically needed to minimize impacts to 
these species. Incidental take permits are not issued under the MBTA. Any 
proposed project must take measures to avoid the take of any migratory 
birds, nests, or eggs. 
 
Project activities would have the potential to result in the take of nests, eggs, 
young, or individuals of these protected species. Project-related disturbance 
during the breeding season could result in the loss of fertile eggs or nestlings 
or otherwise lead to the abandonment of nests. Pre-construction surveys for 
migratory birds would be conducted, and appropriate buffers would be applied 
if migratory birds and their nests are discovered within the general project 
vicinity. Caltrans would follow the 2010 standard specifications for the 
protection of migratory birds with the exception that a 50-ft buffer would be 
applied to protect nesting birds rather than the standard 100-ft buffer. To 
avoid the take of migratory birds, the contractor must use a Caltrans-
approved biologist to conduct pre-construction nesting surveys for nesting 
birds at all project locations. To protect migratory birds and their nests, the 
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contractor must contact the Caltrans-approved biologist at least five (5) 
working days prior to project construction. 

5.2.  Invasive Species 

To reduce the spread of invasive, non-native plant species and minimize the 
potential decrease of palatable vegetation for wildlife species, Caltrans would 
comply with Executive Order 13112. This order is designed to prevent the 
introduction of invasive species and provide for their control in order to 
minimize the economic, ecological, and human health impacts. In the event 
that high- or medium-priority noxious weeds, as defined by the California 
Department of Food and Agriculture or the California Invasive Plant Council, 
are disturbed or removed during construction-related activities, the contractor 
would contain the plant material and dispose of it in a manner that would not 
promote the spread of the species. The contractor would be responsible for 
obtaining all permits, licenses, and environmental clearances for properly 
disposing of materials. Areas subject to noxious weed removal or disturbance 
would be replanted with fast-growing native grasses or a native erosion-
control seed mixture. If seeding is not possible, the area would be covered to 
the extent practicable with heavy black plastic solarization material until the 
end of the project. 

5.3.  California Coastal Act – Section 3021 

To protect the CCC wetlands that are outside of the project limits, ESA 
fencing would be established to separate them. 

5.4.  City of Half Moon Bay – Ordinance 18.38 

The Half Moon Bay Local Coastal Program, Chapter 3, and Half Moon Bay 
Zoning Code, Chapter 18.38, Coastal Resource Conservation Standards, set 
policies to conserve coastal resources, including habitats and species, by 
limiting the impact of urban development on those resources.  

Ordinance 18.38.020 (Coastal Resources Areas) states that the planning 
director shall prepare and maintain maps of all designated coastal resource 
areas within the city. Section D of the ordinance includes California wild 
strawberry (Fragaria vesca) habitats in any undeveloped areas within one-half 
mile of the coast. 
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Ordinance 18.38.090A also states that unique species are those organisms 
which have scientific or historical value, few indigenous habitats, or some 
characteristics that draw attention or are locally uncommon. Unique species 
referenced in this ordinance include California wild strawberry. 
 
California wild strawberry does not occur within the project footprint; however, 
it is about 15 ft away. In order to protect the strawberry population, temporary 
orange construction fence would be erected to prevent construction-related 
personnel from entering the area. 

5.5.  Other Avoidance and Minimization Measures 

1. Ground disturbance. Work would be restricted to occur within the project 
footprint. No equipment would be allowed on the beach. 

2. Vegetation removal. Vegetation removal would be limited to the 
maximum extent practicable. To protect willow/coastal scrub vegetation 
that is not within the project limits, ESA fencing would be established as 
indicated in Figure 3. All areas with disturbed soil would be hydroseeded 
with an appropriate native seed mix following project construction. 

3. Pre-construction surveys . Botanical surveys for rare plants would be 
completed within the project footprint in 2015. The surveys would be 
conducted during the typical blooming period for each special-status plant 
species with a potential to occur in the BSA. The qualified biologist would 
inspect the area for any sensitive biological resources, including special-
status species prior to project construction. The contractor must contact 
Caltrans’ Office of Biological Sciences and Permits at least five (5) 
working days prior to construction. 

4. Erosion control Best Management Practices (BMPs) . The contractor 
must implement Caltrans’ standard BMPs during project construction. 
Appropriate erosion and dust control measures would be used on-site to 
minimize construction-related impacts on downstream water quality. In 
order to avoid project-related sediment from entering the Pacific Ocean, 
excavation of the key trench for the RSP revetment structure would be 
conducted from the road shoulder above the bluff. Also, this work would 
be conducted during low tide. 

5. Construction Area Limits . Prior to project implementation, the project 
footprint would be clearly flagged or fenced. Areas within the designated 
project footprint that do not require regular access would be fenced off 



Natural Environment Study - Minimal Impacts with No Effects Determination EA 04-1J9500 
Surfer’s Beach Shoreline Protection Project  

 

April 2015 43 

with ESA fencing as off-limit areas to avoid/discourage unnecessary 
damage to sensitive habitats or existing vegetation within the project 
vicinity.  
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Chapter 6.  Results: Permits and Technical 
Studies for Special Laws or Conditions 

No federally or state-listed species are anticipated to occur within the 
proposed project footprint. This project would not impact the bed and bank of 
any river or stream, so a Lake and Streambed Alteration Agreement from the 
California Department of Fish and Wildlife would not be needed.  
 
There are no jurisdictional waters or wetlands subject to regulation by 
Sections 404 and 401 of the CWA within the project footprint.  
 
The mean high tide line for the project was determined for engineering 
purposes by utilizing NOAA Tides and Currents tidal elevation predictions 
from nearby stations (Integral 2014).The project would not have any impacts 
below the mean high tide line; therefore, 1) no federal Section 10 Rivers and 
Harbors Act and 2) no federal National Marine Sanctuary (San Mateo Coastal 
Waters are within the Monterey Bay National Marine Sanctuary) special use 
permit would be required.  

6.1.  California Coastal Act – Section 30250-30255 

Section 30250-30255 of the CCA includes specific policies that address 
issues such as shoreline public access and recreation, terrestrial and marine 
habitat protection, visual resources, landform alteration, agricultural lands, 
commercial fisheries, industrial uses, water quality, offshore oil and gas 
development, transportation, development design, power plants, and public 
works. The proposed project would be within the Coastal Zone; therefore, a 
Coastal Development Permit (CDP) would be required from the CCC. This 
process has already been initiated. 
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Chapter 7.  No Effects Determination 
The proposed project is receiving federal funding through the Federal 
Highway Administration (FHWA), and Caltrans has assumed FHWA’s 
responsibilities under the Endangered Species Act of 1973 (16 U.S.C. 1531 
et seq) in accordance with 23 U.S.C. 327, as described in the Memorandum 
of Understanding between the Federal Highway Administration and the 
California Department of Transportation Concerning the State of California’s 
Participation in the Project Delivery Program Pursuant to 23 U.S.C. 327 
effective October 1, 2012, and codified in 23 U.S.C. 327 (a)(2)(A). Under this 
authority, Caltrans is authorized to make No Effect Determinations. 

The proposed project would have no effect on any federally listed species 
(as identified in Tables 1 and 2) within the project vicinity for the following reasons:  

• Suitable habitat for federally listed species with known occurrences in 
the project vicinity does not exist within the BSA. 

• There is a lack of habitat connectivity between suitable habitat and the 
BSA. Several dispersal barriers make it highly unlikely for these 
species to occur within the BSA. These include urban development 
between the BSA and known federally and /or state-protected 
populations. SR 1 also presents a barrier for terrestrial species to 
safely access the BSA. 
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Figure 1. Project Location Map 
 Source: ESRI
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Figure 2. Breakwater and Watershed Map      Source: EPA WATERS
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Figure 3. Project Plan View 
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Figure 4. Typical Cross Section of California Coastal Trail Path and Rock Slope Protection

SR 1 
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Figure 5. Biological Study Area          
 Source: ESRI 
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Appendix B Project Plans (95%) 
 













































Natural Environment Study - Minimal Impacts with No Effects Determination EA 04-1J9500 
Surfer’s Beach Shoreline Protection Project  

 

April 2015 

Appendix C Jurisdictional Wetlands 
Delineation 

  



Wetland Delineation Report 

 

Coastal Access and Coastal Trail Improvement Project 

at 

Surfers Beach, El Granada, San Mateo County, CA 

 

 

 

 

 

Prepared for: 

 

County of San Mateo 

Department of Public Works 

 

 

 

 

Prepared by: 

 

BioMaAS, Inc. 

December 2013 

 
 

 

 

 

 

 

 

 



 

1 

 

INTRODUCTION AND BACKGROUND INFORMATION 

 

This report and attachments presents findings based on a delineation of potential wetlands and 

waters of the U. S. and State as defined by the U.S. Army Corps of Engineers (Corps) and the 

California Coastal Commission (CCC) for the Coastal Access and Coastal Trail Improvement 

Project at Surfers Beach in El Granada, San Mateo County, California (Figures 1 and 2).  The 

project study area is approximately 33,089 square feet or 0.76 acres in size.  Based on the field 

work conducted on November 26, 2013, there were no areas within the project study area that 

meet the three parameter test for wetlands as defined by the Corps. Therefore, the only 

jurisdictional areas that were delineated for this report are areas that meet the CCC definition of 

wetlands, which are based on a one parameter test (Figure 3).   

 

As requested by San Mateo County, areas with beach strawberry (Fragaria chiloensis) were 

mapped separately as this species is considered to be a special status plant by the San Mateo 

County Local Coastal Program.  Beach strawberry is a facultative upland (FACU) plant species 

so it does not qualify as a wetland indicator.   

 

This work was conducted on behalf of San Mateo County, who is the project proponent or 

applicant.  The delineation study area is located in San Mateo County just north of the City of 

Half Moon Bay.  The study area is located on the extreme northwest portion of the Half Moon 

Bay U.S. Geological Survey (USGS) 7.5-minute quadrangle.  The center of the study area is at 

approximately 37º29’59” north latitude and 122º28’04” west longitude.  The majority of the 

property surveyed is within the designated Assessor Parcel Number 047-263-020, which is 

owned by the city of Half Moon Bay. The area immediately adjacent to Highway 1 is within the 

Caltrans right of way. 

 

Data sheets are provided in Appendix A.  Soils information from the on-line web soil survey is 

provided in Appendix B, and site photographs from the delineation are provided in Appendix C.   

 

This delineation was conducted according to the 1987 Corps of Engineers Wetlands Delineation 

Manual (Environmental Laboratory 1987), the Regional Supplement to the Corps of Engineers 

Wetland Delineation Manual: Western Mountains, Valleys and Coast Region (Version 2.0) (U.S. 

Army Corps of Engineers (2010), and U.S. Army Corps of Engineers, San Francisco District 

(2007) guidelines.  The delineation should be considered preliminary until the California Coastal 

Commission issues a jurisdictional determination of the extent of coastal wetlands for the project 

area.  A total of 20,977 square feet or 0.48 acres of coastal zone wetlands were mapped for the 

study area.  The remaining 12,112 square feet or 0.28 acres were mapped as non-wetland or 

upland.   

 

The client contact for this report is: Mark Chow, Principal Civil Engineer 

                                                            County of San Mateo 

                                                            Department of Public Works 

                                                            555 County Center, 5th Floor 

                                                            Redwood City, CA 94063 

                                                            (650) 599-1489 
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REGULATORY BACKGROUND 

 

U.S. Army Corps of Engineers (Corps): 

 

The U. S. Army Corps of Engineers (Corps) is responsible under Section 404 of the Clean Water 

Act to regulate the discharge of fill material into waters of the United States.  Waters of the 

United States and their lateral limits are defined in 33 CFR Part 328.3(a) and include streams that 

are tributaries to navigable waters and their adjacent wetlands.  The lateral limits of jurisdiction 

for a non-tidal stream are measured at the line of the Ordinary High Water Mark (OHWM) (33 

CFR Part 328.3(e)) or the limit of adjacent wetlands (33 CFR Part 328.3(b)).  Any permanent 

extension of the limits of an existing water of the United States, whether natural or man-made, 

results in similar extension of Corps jurisdiction (33 CFR Part 328.5). 

 

Waters of the United States fall into two categories, wetlands and other waters.  Wetlands 

include marshes, meadows, seep areas, floodplains, basins, and other areas experiencing 

extended seasonal soil saturation.  Seasonally or intermittently inundated features such as 

seasonal pools, ephemeral streams, and tidal marshes are categorized as wetlands if they have 

hydric soils and support wetland plant communities.  Other waters include water bodies and 

watercourses such as rivers, streams, lakes, springs, ponds, coastal waters, and estuaries.  

Seasonally inundated water bodies or watercourses that do not exhibit wetland characteristics are 

classified as other waters. 

 

California Coastal Commission: 

 

The following information was extracted from the California Coastal Commission November 16, 

2006 workshop on the Definition and Delineation of Wetlands in the Coastal Zone (California 

Coastal Commission 2006). 

 

Coastal Act Section 30121 defines the term “wetland” as: “lands within the coastal zone which 

may be covered periodically or permanently with shallow water and include saltwater marshes, 

freshwater marshes, open or closed brackish water marshes, swamps, mudflats, and fens.  The 

Coastal Commission’s regulations (California Code of Regulations Title 14 (14 CCR)) establish 

a “one parameter definition” that only requires evidence of a single parameter to establish 

wetland conditions:  

 

Wetland shall be defined as land where the water table is at, near, or above the land 

surface long enough to promote the formation of hydric soils or to support the growth of 

hydrophytes, and shall also include those types of wetlands where vegetation is lacking 

and soil is poorly developed or absent as a result of frequent and drastic fluctuations of 

surface water levels, wave action, water flow, turbidity or high concentrations of salts or 
other substances in the substrate. Such wetlands can be recognized by the presence of 

surface water or saturated substrate at some time during each year and their location within, 

or adjacent to, vegetated wetlands or deep-water habitats. (14 CCR Section 13577)  
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The Commission’s one parameter definition is similar to the United States Fish and Wildlife 

Services’ wetlands classification system, which states that wetlands must have one or more of 

the following three attributes:  

(1) at least periodically the land supports predominantly hydrophytes; (2) the substrate is 

predominantly undrained hydric soil; and (3) the substrate is nonsoil and is saturated with water 

or covered by shallow water at some time during the growing season of each year.  

 

As opposed to wetlands definitions, which describe the general parameters that must be shown to 

establish wetland conditions (hydrology, soils, and vegetation), the delineation of wetlands in the 

field typically requires substantial evidence of indicators, which are the physical, chemical, or 

biological features of an area that can be easily observed or assayed and that are usually 

correlated with the presence of a wetland parameter; and methodologies that guide the process of 

distinguishing wetland from non-wetland conditions. Such field tools are needed because the 

various characteristics of wetlands typically occur on physical gradients (i.e., wet to dry 

conditions, hydric to nonhydric soils, and hydrophytic to meso/xerophytic vegetation).  The 

Coastal Commission’s regulations acknowledge these distinctions by specifying some general 

decision rules for establishing the upland boundary of wetlands:  

 

…the upland limit of a wetland shall be defined as:  

a. the boundary between land with predominantly hydrophytic cover and land with 

predominantly mesophytic or xerophytic cover;  

b. the boundary between soil that is predominantly hydric and soil that is predominantly 

nonhydric; or  

c. in the case of wetlands without vegetation or soils, the boundary between land that is 

flooded or saturated at some time during years of normal precipitation, and land that is 

not. (14 CCR Section 13577)  
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DESCRIPTION OF SITE CHARACTERISTICS 

 

General Description 

 

The Coastal Access and Coastal Trail Improvement Project is located on the southwest side of 

Highway 1 near the intersection of Highway 1 and Coronado Street in El Granada (Figure 1). 

Highway 1 forms the northern boundary and the Pacific Ocean forms the southern boundary of 

the project site.  The site is located at approximately 5 meters above sea level based on a Google 

Earth map review of the site. The site does not receive any tidal influence except potentially 

during very high storm events.  The site is used by hikers and bikers as access along the coast. 

 

There is a buried culvert at the extreme southeastern end of the project site.  There is a very 

narrow drainage swale identifiable from the culvert and it flows north westerly towards the 

center of the project area.  The drainage is approximately 30 to 40 feet long and stops at the edge 

of where the beach strawberry becomes dominant (Figure 3).   

 

The northwesterly portion of the site is dominated by a thicket of arroyo willow (Salix 

lasiolepis).  Under the willow thicket, the topography of the site is concave which provides for a 

flow line in a northwesterly direction towards the ocean.  The flow line or swale does not have 

an ordinary high water mark or other indicators of a formal drainage channel so it does not meet 

the definition of a waters of the U.S. or state. 

 

Topography  

 

As mentioned above, the site is at approximately 5 meters above sea level.  The site is concave 

with the center of the site being the low area and the north and south sideslopes being slightly 

higher.  The site drains to the northwest end which is eroded from both natural forces and also 

from foot traffic in the area (Appendix C). 

 

Hydrology and Precipitation 

 

The site is adjacent to the Pacific Ocean and receives runoff from Highway 1 and the buried 

culvert at the extreme southeast end, as well as direct precipitation.  Precipitation for 2012 was at 

36% of the mean.  The total annual precipitation from October to September of 2012 was 9.43 

inches based on information obtained from the NOAA NCDC Station 43714 for Half Moon Bay.  

In 2011 the same area received 30.2 inches of rain from October to September 2011 and this was 

115% of the mean.  The mean for this station is 26.33 inches of rain. The maximum is 52.62 

inches and the minimum is 9.43 inches, so the 2012 water year was a minimum rainfall season.  

 

Soils 

 

Soils on the site area mapped as Denison clay loam, nearly level (DcA) and Denison clay loam, 

nearly level, imperfectly drained (DdA).  Please refer to Appendix B for soils information 

obtained from the Natural Resources Conservation Service on-line web soils survey for the site.  

Approximately 25% of the site is Denison clay loam, nearly level, and the remaining 75% is 

mapped as Denison clay loam, nearly level, imperfectly drained.   
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As described in the Soil Survey of San Mateo Area, California (Wagner and Nelson 1961), 

Denison series soils are comprised of nearly level to sloping dark-colored and moderately well 

drained to imperfectly drained soils on low terraces.  The soils formed under grass vegetation 

from granitic alluvium and occur along the coast north of Half Moon Bay at elevations ranging 

from about 10 to 50 feet.  Farallone, Miramar and Elklhorn soils are associated with this series.  

The surface soils are black and medium acid or slightly acid and can have a wide range of 

textures including coarse sandy loam, loam and clay loam.  Soils on the site had a coarse sandy 

loam to loam texture.   

 

One percent (1%) of the Denison clay loam, nearly level, imperfectly drained soil type is 

considered to be hydric.  Only those areas in depressions are considered to be hydric under 

hydric soils criteria 2 (Appendix B).  The hydric criteria 2 is defined as: 

 

2. Soils in Aquic suborders, great groups, or subgroups, Albolls suborder, 

Historthels great group, Histoturbels great group, Pachic subgroups, or 

Cumulic subgroups that: 

A. Based on the range of characteristics for the soil series, will at least in part 

meet one or more Field Indicators of Hydric Soils in the United States, or 

B. Show evidence that the soil meets the definition of a hydric soil; 

 

None of the seven soils pits dug at the site showed any indicators of hydric soils.  There were no 

mottles or redox features of any kind, no manganese concretions, hydrogen sulfide odors, or 

gleyed matrix colors.  It is likely that because of the coarse texture of the soil within the project 

area that any water that accumulates on the site drains quickly enough to impede any redox 

features from forming.  Also, because the project is adjacent to Highway 1, it may be likely that 

some of the soil material on the site is from previous fill or activities associated with the 

construction of the highway.  As noted in data point 1, there was evidence of fill material based 

on finding items such as a tennis ball and rocks in the upper 12 inches of soil. 

 

Vegetation 

 

A list of plant species observed on the site is provided as Table 1 along with their wetland 

indicator status based on the U. S. Army Corps of Engineers publication entitled California 2013 

State Wetland Plant List (Lichvar 2013).  The wetland plant status for the Western Mountains, 

Valleys and Coast was used.   

 

Beach strawberry is dominant (80 to 100% cover) in a concave topography in the southeast 

portion of the site (Figure 3) and is represented by sample or data point 3 (Appendix A).  

Iceplant (Carpobrotus edulis) is dominant (70 to 90% cover) north and west of the strawberry 

area and is represented by sample or data point 4.  Carpobrotous edulis does not have a wetland 

status, however this species hybridizes with Carpobrotus chilensis which has a facultative (FAC) 

status.  Both species occupy the same habitat types.  The plants on the site meet the taxonomic 

description for C. edulis as having yellow flowers and triangular stems, however the size of some 

the flowers was smaller than 8 to 10 centimeters, which places it more in the taxonomy for C. 

chilensis.  Because the taxonomy for these species crosses over, this area is mapped as a 
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potential wetland but has been mapped in a different color to distinguish this area from the other 

wetland areas in the event that the CCC would chose to not take jurisdiction over this area.  

 

A small area with spreading rush (Juncus patens) and an unknown species of sedge (Carex sp.) 

also occurs between the strawberry area and the willow area and is represented by data point 6.  

This area was included in the wetland area.   

 

The majority of the site is dominated by arroyo willow (Salix lasiolepis), a facultative wetland 

(FACW) plant species with cover values from 80 to 100% and is represented by data point 7.  

Included in the willow area are California blackberry (Rubus ursinus), poison hemlock (Conium 

maculatum) and German ivy (Delairea odorata).  Other wetland plants mapped within this type 

include buckhorn plantain (Plantago coronopus). 

 

The wetland areas identified as being dominated by grasses (data points 1 and 2) include a 

variety of grass species, some of which were not identifiable at the time of the delineation due to 

lack of any flowering parts.  However, species that were identifiable include wild rye (Festuca 

perennis), wild oats (Avena barbata), ripgut brome (Bromus diandrus), soft chess (Bromus 

hordaeceus), and hare barley (Hordeum murinum ssp. leporinum).  Areas mapped as ruderal 

were dominated by weedy plants, primarily wild radish (Raphanus sativus), and also included 

black mustard (Brassica nigra), Italian thistle (Carduus pycnocephalus), New Zealand spinach 

(Tetragonia tetragonioides), bur clover (Medicago polymorpha) and bull mallow (Malva 

nicaeensis).   

 

Native plants noted on the site include yarrow (Achillea millefolium), beach bur (Ambrosia 

chamissonis), common aster (Symphyotrichum chilense), coyote brush (Baccharis pilularis) and, 

as previously mentioned, beach strawberry. 

 

Pampas grass (Cortedaria jubata) also occurs in the project area.  This is a particularly noxious 

weed, along with the German ivy and iceplant, and should be eradicated from the site to prevent 

the spread of these non-native invasive species.   

 

Table 1: List of plant species observed at the El Granada Coastal Access and Coastal Trail 

Improvement project site at Surfers Beach on November 26, 2013. 
 

Scientific Name Common Name Wetland Status
1 

Achillea millefolium  Yarrow FACU 
Ambrosia chamissonis Beach bur NL 
Atriplex prostrata* Hastate orache FAC 
Avena barbata* Wild oats NL/UPL 
Baccharis pilularis Coyote brush NL/UPL 
Brassica nigra* Black mustard NL/UPL 
Bromus diandrus* Ripgut brome NI/UPL 
Bromus hordaeceus* Soft chess FACU 
Cakile maritima* Sea rocket FACU 
Carduus pycnocephalus* Italian thistle NL/UPL 
Carex sp. Sedge Unknown (probably 

FAC to FACW) 
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Scientific Name Common Name Wetland Status
1 

Carpobrotus chilensis* Iceplant FAC 
Carpobrotus edulis* Iceplant NL/UPL 
Conium maculatum* Poison hemlock FAC 
Cortaderia jubata* Pampas grass FACU 
Delairea odorata* German ivy NL/UPL 
Distichlis spicata (?) Inland saltgrass FACW 
Erodium cicutarium* Red-stemmed filaree NL/UPL 
Euryops pectinatus* Euryops NL/UPL 
Festuca perennis* Ryegrass FAC 
Foeniculum vulgare* Fennel NL/UPL 
Fragaria chiloensis Beach strawberry FACU 
Geranium dissectum* Cut-leaf geranium NL/UPL 
Helminthotheca echioides (formerly 

Picris echioides)* 
Bristly ox-tongue FAC 

Hordeum murinum ssp. leporinum* Hare barley FAC 
Juncus patens Spreading rush FACW 
Malva nicaeensis* Bull mallow NL/UPL 
Medicago polymorpha* Bur clover FACU 
Oxalis pes-caprae* Bermuda buttercup NL/UPL 
Plantago coronopus* Buckhorn plantain FACW 
Plantago maritima* Seaside plantain, goosetongue FACW 
Raphanus sativus* Wild radish NL/UPL 
Rubus ursinus Blackberry FACU 
Rumex crispus* Curly dock FAC 
Rumex salicifolius var. crassus Willow dock FACW 
Salix lasiolepis Arroyo willow FACW 
Scabiosa columbaria* Scabiosa NL/UPL 
Sonchus asper* Spiny sowthistle FACU 
Symphyotrichum chilense Common aster FAC 
Tetragonia tetragonioides* New Zealand spinach NL/UPL 
Tribulus terrestris* Puncture vine NL/UPL 
Zantedeschia aethiopica* Calla lily OBL 
*= Non-native plant species. 
1
Wetland status indicator based on the California 2013 State Wetland Plant List (Lichvar 2013).  Plant species with 

an “NL” (not listed) are considered to be upland plant species. 
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SECTION 3 – METHODS 

 

Literature Review 

 

Prior to the delineation field survey, literature pertinent to identifying potential wetlands and 

other waters of the United States in the project area was reviewed, including the USGS 7.5 

minute topographic quadrangle map for the area, the detailed topographic/aerial photograph base 

map prepared for the project area, the soil survey report, and the county hydric soils list. 

 

Field Survey and Map Preparation 

 

A formal delineation was conducted by Jane Valerius, botanist and wetland specialist, on 

November 26, 2013.  Areas in which the topography or vegetation suggested that wetlands could 

exist were sampled using the routine onsite determination method procedures described in the 

1987 Corps of Engineers Wetlands Delineation Manual (Environmental Laboratory 1987).  The 

Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Western 

Mountains, Valleys and Coast (Version 2.0) U.S. Army Corps of Engineers (2010), U.S. Army 

Corps of Engineers San Francisco District (2000) delineation guidelines, and the U.S. Army 

Corps of Engineers San Francisco District November 2007 Information Requested for 

Verification of Corps Jurisdiction guidance were also used as part of the on-site wetlands 

analysis and report preparation  The wetland indicator status of plants was determined based on 

the U. S. Army Corps of Engineers California 2013 State Wetland Plant List (Lichvar 2013). 

 

A soil pit was excavated at each of the seven (7) delineation sample plots (data points) to a depth 

of 18 inches.  The data points were established in representative wetlands and adjoining non-

wetlands.  Where appropriate an adjoining nonwetland data point was established near the 

wetland data point to “bracket” the wetland data point, as a means to identify the wetland-

nonwetland boundary.  Additionally, supplemental observations (not recorded as data points) of 

vegetation, soil, and hydrologic characteristics were made at numerous other locations to 

evaluate candidate wetlands and to extrapolate wetland-nonwetland boundaries.  

 

Areas that did not meet the Corps three parameter test, but met the CCC one parameter test, for 

wetlands were mapped as “California Coastal Commission” wetlands.  Data point locations and 

area boundaries were mapped on an aerial photographic base map provided by San Mateo 

County. 
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SECTION 4 – RESULTS 

 

None of the seven sample site locations met the Corps three parameter test for wetlands.  None 

of the seven soils pits dug at the site showed any indicators of hydric soils.  There were no 

mottles or redox features of any kind, no manganese concretions, hydrogen sulfide odors, or 

gleyed matrix colors.  It is likely that because of the coarse texture of the soil within the project 

area that any water that accumulates on the site drains quickly enough to impede any redox 

features from forming.  In addition, there were no indicators of wetland hydrology such as 

oxidized rhizospheres along living roots, surface water, high water table, saturated soils, water 

marks, sediment deposits, drift deposits, algal mat or crust, salt crust, biotic crust, etc.  The site 

itself is concave and drains to the northwest.  There is sufficient gradient such that any water that 

drains onto the site likely drains off the site quickly enough, or percolates through the coarse 

sandy loam soils fast enough, that reducing conditions do not occur in the soil profile and no 

evidence of wetland hydrology is present.  As a result, the only areas mapped as wetlands were 

those areas where there was a dominance of wetland plant species.   

 

The area mapped as wetland includes areas where willows, spreading rush, sedge, and other 

wetland species were dominant.  Areas mapped as iceplant have a questionable wetland status. 

As mentioned previously, Carpobrotous edulis does not have a wetland status, however this 

species hybridizes with Carpobrotus chilensis which has a facultative (FAC) status.  The plants 

on the site meet the taxonomic description for C. edulis as having yellow flowers and triangular 

stems, however the size of some the flowers was smaller than 8 to 10 centimeters, which places 

it more in the taxonomy for C. chilensis.  Because the taxonomy for these species crosses over, 

this area is mapped as a potential wetland but has been mapped in a different color to distinguish 

this area from the other wetland areas in the event that the CCC would chose to not take 

jurisdiction over this area (Figure 3). 

 

Even though the beach strawberry occurs in a low, concave depressional area on the site, because 

there were no hydric soil indicators or wetland hydrology indicators, this area was mapped as 

upland since beach strawberry is a facultative upland plant species. 

 

The site drains to the northwest and there is a hollowed out area where the site is a distinctively 

concave shape (see photo 2 in Appendix C) underneath where the willows are dominant at the 

north end of the site.  However, there was no ordinary high water mark or other indicators of a 

formal drainage channel so this would not qualify as a waters of the U.S. or state. 

 

Other areas mapped as upland included bare areas and areas dominated by upland plants, mainly 

non-native upland grasses and weedy forbs such as wild radish.   

 

The total area mapped as Coastal Commission Wetland is 20,977 square feet, of which 2,459 

square feet is comprised of Carpobrotus species.  Beach strawberry comprises approximately 

4,887 square feet and is mapped as uplands.  The remaining 7,225 square feet is mapped as 

ruderal/bare ground upland (Figure 3). 
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Appendix B 

Wetland Delineation Data Sheets 
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Problematic Hydrophytic Vegetationl (Explain)

'lndicators of hydrlc soil and wetland hydrology must
be present, unless disturbed or problematic.

10

7.

9.

Woodv Mne Stratum (Plot size:

1

o/o Bare Ground in Herb Stratum

I C, A = Total Cover

= Total Cover

Hydrophytic
Vegetation
Preeent? ves '/ t{o 

-Remarks:

US Army Corps of Engineers Westem Mountains, Valleys, and Coast - Version 2'0
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Stamp



SOIL Sampling Point, I
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.l

DeDth Matrix Redox Features[*fi.rr lglot(m.-E-----q- Texture

L5At)-tt lpft:z/r /r:u
Remarks

zZ,:*z y'-tL1,l*a

'Tr.", C=C""*"tr"i,"^. D=D"rl"non. *r=OO* **, CS=Ca**O * 
"*,* 

SraO Crr,tt. ta"*t,

Sandy Redox (S5)
Strlpped Matrix (56)
Loamy Mucky Mineral (Fl) (exc€pt IiLRA 1)

Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)

lndlcatoe for Problemetic Hydric Solls":

_ 2 c,rn Muck (A10)

_ Red Parent Material [F2)
_ Very Shallow Dark Surface (TF12)

_ Other (Explain in Remarks)

'lndicators of hydrophytic vegetation and
iiretland hydrology must be present,

unless disturbed or problematic.

Hydric Soil lndlcatorc:

_ Histosol (Al )

(Appllcable to all LRRs, unless otherulse notod.!

_ Histic Epipedon (A2)

_ Black Histic (A3)

_ Hydrogen Sulfi<le (A4)

_ Depleted Below Dark Surface (Al 1)

- 
Thick Dark Surface (A't2)

- 
Sandy Mucky Mineral (Sl)

- 
Sandy Gleyed Matrix (S4)

Rostrictiw Layer (it Prc$entl:
Type:

Depth (inches)l Hydrlc Soll Pttsont? Yes 

- 

Xo X
Remarks:

HYDROLOGY
Wetland Hydrology lndicators:
primary lndicators (minimuJn of one reqpired: 6heck all that apoly) - SecondarY lndicators (2 or more reqgired)

_ Surface Water (A1) _ Water€tained Lea\,es (Bg) (except 
- 

Water-stained Leaves (Bg) (lrLRA 1' 2,

_ High Water Table (42)

_ SatuBtion (A3)

- 
Water Marks (Bl)

_ Sediment Deposits (B2)

_ Drift Deposits (83)

- 
Algal Mat or Crust (84)

_ lron Deposits (85)

_ Surface Soil Cracks (BO)

_ lnundation Visible on Aerial lmagery (87)

- 
Sparsely Vegetated Concave Surface (88)

rrLRA 1, 2,4A, and 48)
Selt Crust (811)
Aquatic lnvertebrates (Bl 3)

Hydrogen Sutfide Odor (C1)

Oxidized Rhizospheres along Living Roots (C3)

Presence of Reduced lron (C4)

Recent lron Reduction in Tilled Soils (C6)

Stunted or Stressed Plants (Dl) (LRR A)

Other (Explain in Remarks)

4A' and'lB)
_ Drainage Pattems (810)

_ Dry-Season Water Table {C2)

- 
Saturation Visible on Aerial lmagery (Cg)

_ Geomorphic Position (D2)

_ Shallow Aquitard (D3)

_ FAGNeutral Test (D5)

- 
Raised Ant Mounds tDO) (LRR A)

_ Frost-Heave Hummocks (D7)

Field Obsorvatlons:
SurfaceWaterpresent? Yes- No ?! nentnpn*es1:llitae h f(.'.

Water Table Present? Yes t'to F Depth (inches): l'"'Z'* fo i I "
Saturation Present? Yes- No t' Depttr (inctres): rUev'e t'; i f"
/inel rlc* .roillerv frinoe)

Wetland Hydrology Present? Ye6 
"o 

X
ious insPections), if available:

"l .\{,u,

{-c*i-:v*t.-

US Army Corps of Engineers Westem Mountains, Valleys, and Coast - Version 2.0



WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

Proie61/Site:

Slate: Q4
Sampling Date:

Sampling Point:Applicanuowner:

lnvesligato(s): 3'n e- *;iP-ti tw':t Section, To$rnship, Range:

Landform (hillslope, tenace, etc.): ]e-frf<:. Local relief (concave, convex, none): &.ft n;L* Slope (%): i- z Lla

Subregion (LRR):

Soil Map Unit Name: i5 CY1 NW dassificationi

Are climatic / hydrologic conditions on the site typical for this time ot year? Yes 'g' No 

- 

(lf no, explain in Remarks.)

Are Vegetation 

-, 

Soil or Hydrology 

- 

significantly disturbed? &l' Are "Normal Circumstances" pr€eent? Yes -.rZ'-- No

Are Vegetation 

-, 

Soil 

-, 

or Hydrology 

- 

naturally problematic? ,U*' (lf needed, explain any answers in Remarks^)

Long

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Yes ;u/ NoHydrophytic Vegetation Present?

Hydric Soil Present?
Wetland Hydrology Present?

ls the Samplod Aroa
within a Wetland?

Yes 

- 

No -41-Yes uo y'

a:-t\ c-xt.,t-l- .*., {) ;' ( i-}.r zi- -/i7l+'* hy'*'U>""r'*-<: 7'tt|-i'ft^zz.^

No:l
Remarks: LLr.la pt)rur

LL-L-

VEGETATION - Use scientmc namea of plants.

Tree Stratum

1.

(Plot size: )

2.
a

4.

Saplino/Shrub Stratum

1.

(Plot size:

a

4.

Absolute Dominant lndicator
% Cover Soed$? Status

= Total Cover

= I olal uover

-Y- -:- ti,. L
) !1 | [t7E

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC

Total Number of Dominant
Spedes Across All Strata:

Percent of Dominant Species
That Are OBL, FACW, OT FAC

x rol

3 ,",

L't' (A/B)

Prevalence lndex worksheet:
'folal o/" Cover of. Multiolv bv:

OBlspecies x1'------
FACW species x2= 

-

FACspecies x3=-
FACUspecies x4=_-
UPLspecies x5= 

-

Column Totals: 

- 

(A) _-- (B)

Prevalence lndex = B/A =
3. U\,'.Jd;'tt "^ 'i i-- , :.u-.
t lJ-L^t-r.r"^lttl *.44. \,, e Llu- ci.:::'
5. r\LiL-Lit- lL+a t'"
6.

7.

8.

9.

10.

11.

Wooqv Mne Str?tum (Plot size:

1.

,

% Bare Ground in Herb Stratum to$,,

,, P.. t-t'K- :
. i),arz,u ,,rq

It U," l-

l\-je' = Iolal uover

= Total Cover

Hydrophytic Vegatatlon lndicatots:

_ 1 - Rapid Test for Hydrophytic Vegetation

Y 2 - Dominance Test is >50%

- 
3 - Prevalence lndex is 33.01

- 
4 - Morphological Adaptationsl {Provide supporting

data in Remarks or on a separate sheet)

- 
5 - Wetland Non-Vasqtlar Plantsl

- 
Problematic Hydrophytic Vegetationl (Explain)

tlndicators of hydric soil and wetland hydrology musl
be present, unless disturbed or problematic.

Hydrophytic
Vegetation /'Preaent? Yea rt' Ho 

-Remarks:
t l' L )'Q;4 r4 ih''' '<? i r-*+e.:-'

x..-ir?i:>o-2,r" ft :''f i ct-t';*i f- '-*l' ' ;;':+p;4'7e
t

US Army Corps of Engineers Westem Mountains, Valleys, and Coast - Version 2.0



sotL Sampling Point: 2

;cumentttreindicatororconfinntheabsgnCeofindicators.}
Depth Malrix Redox Features ,(inches) Color (*"i.t) % Texture Remarks

D - li lofli-? t ' lcu C SE- lLt ?,4 5u4!* r,.n tr t

'l vF I:={ Matrix, CS=Covered or Coated Sand Gr
Hydrh Soil lndlcatoE:
_ Histosol (A1)

_ Histic Epipedon (A2)

_ Black Histic (43)

* Hydrogen Sulfide (A4)

- 
Depleted Below Dark Surface (A.l l)

- 
Thick Dark Surface (A12)

- 
Sandy Mucky Mineral (S1)

_ Sandy Gleyed Matrix (S4)

Sandy Redox (S5)
Stripped Matrix (36)
Loamy Mucky Mineral (F1) (except ilLRA r)
Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)

Redox Depressions (F8)

(Appli€able to all LRRS, unless othen rlse noted.l lndicators $or Problematlc Hydric Soils':

_ 2 cm Muck (A10)

_ Red Parent Material ffF2)
_ Very Shallow Dark Surface (TF12)

_ Other (Explain in Remarks)

tlndicators of hydrophytic vegetation and
wetland hydrology must ire present,

unless disturbed or problematic.

strictiw Layer (if pnosent):

Type:

Depth (inches): Hydrlc Soil Prosent? Yes 

- 

ffo X
Remarks:

HYDR,OLOGY
@rs:
primary lndicators (minimum of one req!:ired: cfreck all that aoplv) S3condary lndicators (2 or more reouirgdi

_ Surface Water (A1) _ Water-stained Leaves (89) (except 
- 

Water-slained Leaves (Bg) (ilLRA 1' 2'

- 
High Water Table (A2) MLRA 1' 2, 4A, and 4B) 4A' and 48)

- 
Saturation (A3) 

- 
Salt Crust (81 1) 

- 
Drainage Pattems (810)

_ WaterMarks(81) _ Aquatictnvertebrates(813) 
- 

DrySeasonwaterTable(C2)

_ sediment Deposits (Bz) _ Hydrogen sutfide odor (c'l ) 
- 

saturation Visible on Aerial lmagery (c9)

_ Drifi Deposits (83) _ Oxidized Rhizospheres along Living Roots (C3) 
- 

Geomorphic Position {D2)

_ Algal Mat or crust (B/t) 
- 

Presence of Reduced lron (c4) 
- 

shallow Aquitard (D3)

_ tron Depogits (Bb) 
- 

Recent lron Redudion in Tilled Soils (C6) 
- 

FAGNeutral Test (D5)

_ Surface Soit Cracks (86) * Stunted or Stressed Plants (Dl) (LRR A) 
- 

Raised Ant Mounds (D6) (LRR A)

- 
lnundation Visible on Aerial lmagery (87) 

- 
Other (Explain in Remarks) 

- 
Frost-Heave Hummocks (D7)

_ SparsetyVegetated Concave Surface (88)

Field Observatlons:
surhce Water Present? Yes 

- 

No F Depth (incnes)l /#ci'a "L i t "
Water Table Present? Yes 

- 

ruo f Depth (inches;: 
--:. -SaturationPresent? Yes- ruo I Depth(inches):

/inr.l' r.lac ..nilletu ftinoe)
wetland Hydrology Present? Yes 

- 

Xo X
spections)' if available:

Remarke:

US Army Corps of Engineers Westem Mountains, Valleys, and Coast - Version 2.0



WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

ProiecUSite: CitylCounty: {_i *Jr*,<.t^ . !:;ir\ C- Sampling Datel
,. /1, '1 t//' {/L' -r4 r >

ApplicanUOwner: State: Cy') . Sampling Point:
.a

-l

lnvestigator(s): Section, Township, Ranger

Landform (hillslop€, tenace, etc.): )"4 -rt.t)-Cz- Local relief (concave, convex, nonel: {i"it"tt e't-* Slope (%): -LEi*
Suhregion (LRR): Long: Datum:

Soil Map Unit Name: lJ) NVVI classification:

Are cf imatic / hydrologic conditions on the site typical for this time of yea? Yes tZ-- No 

- 

(lf no, explain in Remarks.)

Are Vegetation 

-, 

Soil or Hydrology 

- 

significantly disturbed? Llt-' Are"Normal Circlumstancee" proe€nt? Yes ,.,'-' No

Are Vegetation 

-, 

Soil 

-, 

or Hydrology 

- 

naturally problematic? &'; 
1lf needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach sate map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes!_ No

Hydric Soil Present? Yes r.ro F
NoY

13 the Sampled Area
within a Wetland? Yes- xo H

Wetland Hydrology Present? Yes 

-

VEGETATION - Use scientific names of plants.

- 

= Total Cover
He&9tratum (Plot srze: . i
l Fr.{]-*l,i,: LhJc,r"rr,: lD# Y f?itut

Tree Stratum

1

(Plot sizei

2.
e

4.

Saolinq/Shrub Stratum

1.

(Plot sze: )

e

4.

5.

Absolute Dominant tncl'Gltor
% Cover Soecies? Statu-s

- 

= Total Cover

Dominance Test worksheet:
Number of Dominant Species , -i
That Are OBL, FACW. or FAC: t-- (A)

Total Number of Dominant I
Species Across All Strata: t (B)

Percent of Dominant Species t''\
That Are OBL, FACW, or FAC: " (A/B)

Prevalence lndex worksheot:
Total o/o Cover of: MU!tiolv-bv:

OBlspecies x1=-
FACW species x2= 

-

FAcsDecies x3=
FACUspecies x4=-
UPlspecies x5= 

-

Column Totals: 

- 

(A) -...-- (B)

Prevalence lndex = B/A =

o

o

10.

11.

. d1} = Totat Cover

2

4.
i

o.

7.

Woodv Vine Stratum

I

(Plot size:

2.

% Bare Ground in Herb Stratum

Hydrophytic Vegetation lndicatoE:

_ 1 - Rapid Test for Hydrophytic Vegetation

",t - 2 - Dominance Test is >5Ao/o

- 
3 - Prevalence lndex is s3.01

- 
4 - Morphological Adaptationsl lProvide supporting

data in Remarks or on a separate sheet)

- 
5 - Wetland Non-Vascr.rlar Plantsl

- 
Problemalic Hydrophytic Vegetationl (Explain)

tlndicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

Hydrophytic
Vegetation wPr€a6nt? Yes 

- 

No 
-A-

Remarks:

US Army Corps of Engineers Westem Mountains, Valleys, and Coast - Version 2.0



Sampling Point:

to the depth needed to document

Depth
(inches)

/\ "-i t'lLi--3-

fL;,, fu r{-+.F_

Hydrlc Soil lndlcatorc:

_ Histosol (A1)

(Applleabto to all LRRS, unless othelwlse noted.) lndicatore for Problematlc Hydric $olls':

- 
Histic Epipedon (A2)

_ Black Histic (A3)

_ Hydrogen Sulfide (A4)

- 
Depleted Below Dark Surface {A11)

_ Thick Dark Surface (A12)

- 
Sandy MuckY Mineral (S1)

- 
Sandy Gleyed Matrix (S4)

_ Sandy Redox (SS)

_ Stripped Matrix (56)

- 
Loamy Mucky Mineral (Fl ) (except tilLRA 1)

- 
Loamy Gleyed Matrix (F2)

_ Depleted Matrix (F3)

- 
Redox Dark Surface (FB)

- 
Depleted Dark Surface (F7)

_ 2 cm Muck (A10)

_ Red Parent Material fIF2)
_ Very Shallow Dark Surface (TF12)

_ Other (Explain in Rematks)

ulndicators of hydrophytic vegetation and
wetland hydrology must be present,

unless disturbed or Problematic.

Yes- N" #.

HYDR.OLOGY

Secondarv lndicators (2 or more required)

_ surface water (A1) _ water€tained Lea\€s (Bg) (except 
- 

water-stained Leaves (Bg) (mLRA 1' 2'

- 
High Water Table (A2) MLRA 1, 2,4A, and 48) 4A' and 48)

_ Saturation (A3) 
- 

Salt Crust (811) 
-. 

Drainage Pattems (810)

_ water Marks (Bl) 
- 

Aquatic lnvertebrates (813) 
- 

Dry-season water Table (c2)

_ sediment Deposits (82) _ Hydrogen sulfide odor (cl ) 
- 

saturation visible on Aerial lmagery (cg)

_ Drifi Deposits (83) 
- 

Oxidized Rhizospheres along LiMng Root$ (C3) 
- 

Geomorphic Position (D2)

- 
AlgalMat or Crust (B{) 

- 
Presence of Reducecl lron (C4) 

- 
Shallow Aquilard (D3)

_ lron Deposits (Bs) * Recent lron Redudion in Tilled Soils (C6) 
- 

FA9Neutral Test (D5)

_ Surface Soit cracks (86) 
- 

Stunted or Stressed Plants (D1) (LRR A) 
- 

Raised Ant Mounds (Do) (LRR A)

- 
lnundation Visible on Aerial lmagery (87) 

- 
Other (Exptain in Remarks) 

- 
Frost-Heave Hummocks (D7)

Field Observatlons:
Surface Water Present? Yes 

- 

*o E- Depth (inctres): fUl,riaa' 'fr'' t !'
Water Table Present? Yes 

- 

ruo F Depth (inches): 
----:-

Saturation Present? Yes 

- 

r'ro 7 Depth (inches): "r Wetland Hydrology Present? Yes 

- 

N. k
inspections)' if available'

Remarkc:

US Army Corps of Engineers Westem Mountains, Valleys, and Coast - Version 2.0



WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

ProiecUSite:

ApplicanU0arner:

CityiCounty: .5/"h 6 sampring autu, i/',4i *?tr 3
Sampling Point: 7State: €.l?

lnvestigator(s): Section, Township, Range:

Landform(hillslope,tenace,etc.): f<,r-rtC- Local relief (concave,convex, none): (il\Yd'y,:slr+ftt Slope(%): *jjg;
Subregion (LRR): Long: Datum:

Soil Map Unit Name: Nwl classifcation:

Are dimatic / hydrologic conditions on the site typical for this time ol year2 Yes tZI_ No 

- 

(lf no, explain in Remarks.)

Are V€g€tation 

-, 

Soil 

-, 

or Hydrology 

- 

cignificantly disturbed? /Lr-' Are "Normal Circumstances" pres6nt? Yes i-l No

Are Vegetation 

-, 

Soil 

-, 

or Hydrology 

- 

naturally problematic?,/o-i) 1lf needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present?

Hydric Soil Present?
Wetland Hydrology Present?

Yes )}
Yes 

-

No

Yes
No Y,
Nof

ls the Sampled Alea
within a Wetland? Yes uoX

Remarks:

*t*e.a$.,, (-c c: 6;.vi6-r'"t*,-
VEGETATION - Use scientific names of plants.

Tree Stratum (Plot size:
Absolute Dominant lndicator
% Cover Soecies? Status

'1.

2.

.1

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC

Total Number of Dominant
Species Across All Strata:

(A)

(B)

Percent of Dominant Species I t,n
That Are OBL, FACW, or FAC: t '' (A/B)

4.

= Total Cover
Saolino/Shrub Stratum (Plot size:

1.

2

Prevalence lndex worksheet:
Total o/" Cover of: Multiplv.bv:

OBLsoecies x 1 =

FACW soecies x2 =

FAcspecies x3=-
FAcusoecies x4=
UPlsDecies x5=
Column Totals: 

- 

(A) 

- 

(B)

Prevalence lndex = B/A =

3.

4

5.

= Total Cover
Herb Stratum (Plot size: _ ) r i
t tn-+-tsr'!rrr4*, i2ztt-rt-<,f.-ju.lrlru\ ,y\ 7 tne

3.

4.

5

Hydrophytic Vegetation lndicatoF:

_ 1 - Rapid Test for Hydrophytic Vegetation

1{ z - oominance Test is >50o/o

- 
3 - Prevalence lndex is s3.01

- 
4 - Morphological Adaptationsl (Provide supporting

data in Remarks or on a separate sheet)

- 
5 - Wetland Non-Vascular Plantsl

- 
Problematic Hydrophytic Vegetationl (Explain)

'lndicators of hydric soit and wetland hydrology must
be present, unless disturbed or problematic.

o

7

8.

9.

10.

11.

Woodv Vine Stratum (Plot size:

1 Hydrophytic ,,.'Vegetation /"Present? Yea y' t{o 

-

2

% Bare Ground in Herb Stratum I i
= Total Cwer

Remarks:

US Army Corps of Engineers Westem Mountains, Valleys, and Coast - Version 2-0



SOIL
ij'

Sampling Point: ,/

iodocumenttheindicatororconfirmtheab3enceofindicaton.}
Depth Matrix Redox Features .(inches) Color (moist) % Color (moist) % Tvoe' Loc' lenure

Dli'" lo'frtzfi \L,v

Remarks

lTvoe: C=Concentration. D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2location: PL=Pore Lining, M=Matrix,

,.jrt*t ";-.,2 o4il-l*

Hydric Soil lndicatoE:

- 
Histosol (A1)

_ Histic Epipedon (A2)

_ Black HBtic (A3)

_ Hydrogen Sulfide (A4)

_ Deploted Below Dark Surface (A11)

_ Thick Dark Surface (A12)

- 
Sandy MuckY Mineral (S1)

* Sandy Gleyed Matrix {S4)

Sandy Redox (S5)
Stripped Matrix (56)
Loamy Mucfiy Mineral (F1) (except iILRA 1)

Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)

Redox Depressions (F8)

tndlcatorc for Problematlc Hydrlc Solls":

_ 2 sn Muck (A10)

_ Red Parent Material fIF2)
_ Very Shallow Dark Surface (TF'l2)

_ Other (Explain in Remarks)

'lndicators of hvdrophytic vegetation and
\iretland hydrology must be present,

unless disturbed or problematic.

{Applicable tq all LRR8, unless otherwiso noted.)

stdctivo Layar (if Prcsent):
Type:

Depth (inches)l Hydric Soil Present? Yos 

- 

Xo X
Remarks:

HYDROLOGY

primary Indicators (minimum of one required: che,ck all that apply) Secondarv lndicators (2 or more reouired)

_ Surface Water (A1) 
- 

Water-stained Leaves (Bs) (oxcept 
- 

Water€tained Leaves (Bg) (MLRA 1' 2,

- 
High water Table (A2) I,LRA 1, 2,4A, and 4Bl 4A' and '18)

- 
Saturation (A3) 

- 
Selt Crust (811) 

- 
Drainage Pattems (B10)

_ waterMarks(81) 
- 

Aquaticlnvertebrates(B13) 
- 

DrySeasonWaterTable(c2)

_ sediment Deposits (82) _ Hydrogen sulfide odor (cl) 
- 

saturation Visible on Aerial lmagery (c9)

_ Drifl Deposits (83) _ Oxidized Rhizospheres along Living Roots (C3) 
- 

Geomorphic Position (D2)

_ Algal Mat or Crust (B|/+) _ Presence of Reduced lron (c4) 
- 

shallow Aquitard (D3)

_ lron Deposits (85) _ Recent lron Reduction in Tilled Soils (C6) 
- 

FAc-Neutral Test (D5)

_ Surface Soit Cracks (86) 
- 

Stunted or Stressed Plants (D1) (LRR A) 
- 

Raised Ant Mounds (DO) (LRR A)

- 
tnundation Visible on Aerial lmagery (87) 

- 
Other (Explain in Remarks) 

- 
FrosfHeave Hummocks (D7)

- 
Sparsely Vegetated Concave Surface (88)

Field Observatlons:
Surface Water Present? Ye$ 

- 
No y Depth (inches): I'lt* |': it

Water Table Present? Yes 

- 
No -$- Depth (inches): -+-

/;nd,r.lAc ^ahill.ru lrinnal
Wetland Hydrology Present? Yes 

- 

No X
ctions)' if available:

Remarke:

US Army CorPs of Engineers Western Mountains, Valleys, and Coast - Version 2'0



cle-\
o(

WETI-AND DETERMINATION DATA FORM - llYestern Mountains, Valleys, and Goast Region

ProjecYSite: City/County: ? i j-l/y'r,:ttA
Samorino o^r". it - 2L ?,t

-

ApplicanuOwner: \ State: 4/B Sampling Point: 5
lnvestigator(s)i : Section, Township, Range:

Landform (hillslope, terrace, etc.): rJ.{,y-y-,i C-<- Local relief (concave, convex, none): slope (%):-5:Y"
Subregion (LRR): Long Datum:

Soil Map Unit Name: l-*) /r'e*'\ NW classification:

Ne dimatic t hydrologic conditions on the site typicil for this time ol yea1 Yes tsn No 

- 

(lf no, explain in Remarks.)

Are Vegetation 

-, 

Soil 

-, 

or Hydrology 

- 

signiftcantly dieturbed?/*!,r Are 'Normal Circumstancas- pr€sent? Yes -51 No

Are Vegetation 

-, 

Soil or Hydrology 

- 

naturally problematic? /'u 1tf needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present?

Hydric Soil Present?
Wetland Hydrology Preseni?

Yes
YeS

Yes

No
No
No

\,
v

l3 the Samplod AtBa
within a Wetland?

Remarks:

VEGETATION - Use sclentmc names of plants.

Tree Stratum (Plot size:

1.

2.

3.

4.

Saolino/Shrub Stratum (Plot size:

1.

a

4.

Absolute Dominant lndicator
% Cover Species? Status

- 

= Total Cover

- 

' Total Cover

k5- y
JL) L.j

Elominance Test worksheet:
Number of Dominant Species r.-;
That Are OBL, FACW. or FAC: " (A)

Total Number of Dominant t
Species Across All Strata: ' (B)

Percent of Dominant Species i I
That Are OBL, FACW, or FAC: L-' (NB)

Pr€valenc€ lndex worlcheet:
Tnlal o/" Crlver of: Multiolv bv:

OBlspecies x1= 

-

FAcwspecies x2=_-
FACspecies x3=-
FACUspecies x4=--
UPlspecies x5=-
Column Totals: 

- 

(A) 

- 

(B)

Prevalence lndex = B/A =,
4.

5.

b-

7.

6.

9.

10.

11.

Wogdv Vine 9tratum
1.

(Plot size:

2.
= Total Cover

% Bare Ground in Herb Stratum b

Hydrophytic Vegetafl on lndicato6:

_ 1 - Rapid Test for Hydrophytic Vegetation

- 
2 - Dominance Test is >50olo

- 
3 - Prevalence lndex is s3.01

- 
4 - Morphological Adaptationsr (Provide supporting

data in Remarks or on a separate sheet)

- 
5 - Wetland Non-Vasqrlar Plantsl

- 
Problematic Hydrophytic Vegelationl (Explain)

'lndicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

Hydrophytic
Vegetation V'Pr6sent? Yes- No z^

Remarks:

US Army Corps of Engineers Westem Mountains, Valleys, and Coast - Version 2.0



SOIL

-,i

Sampling Point: -_;__
*ofrte Oescription: (Describe to the depth needed to documenl the indicator or conffrm the absence of indicators.)

Depth(inches) Color tmoist) %_ Color (moist) Texture

D.4tu l,Jyt_"Z{l I0t
Rcmerks

/' t\e.{at. ..'Y1,.Ya4;-,

--;{-rt&-1'}--

1Tvrc. ll=f1 nEDenterion RM=Reduced Matrix. Cs:Covered orCoated Sand Grains. 2Location: PL=Pore LinirfS,tl=l\rg1!I-
Hydrlc Soil lndicator3:

- 
Hi$tosol (A1)

_ Histic Epipedon (A2)

_ Black Histic (A3)

_ Hydrogen Sulfide (44)

- 
Depleted Below Dark Surface (A11i

_ Thick Dark Surface (A12)

- 
Sandy Mucky Mineral (S1)

_ Sandy Gleyed Matrix (S4)

Sandy Redox (SS)

Stripped Matrix (SO)

Loamy Mucky Mineral (Fl) (except itLRA l)
Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)
Redox Dark Surface (F6)
Depteted Dark Surface (F7)

Redox Depressions {F8)

(Applicahla to all LRR$, unlo3s othetwise noted.) lndicators $or Problematlc Hydric Soils":

_ 2 c.n Muck (A10)

_ Red Parent Material OF2)
_ Very Shallow Dark Surface (TF12)

_ Other (Explain in Remarks)

'lndicators of hydrophytic vegetaiion and
wetland hydrology must be present,

unless disturbed or problematic.

Btrictlw Layar {if prcsent}:

Type:

Depth (inches): Hydrlc Soll Present? Yos 

-

N" X.
Remarks:

HYDR.OLOGY
Wetland Hydrology lndicators:
primarv Indic?tors (minimum of one reouired: dteck all thal apolv) Secondarv lndicators (2 or more required)

_ Surface water (A.t) _ water€tained Lea\es (B9) (exeept 
- 

water-stained Leaves (Bs) (ilLRA 1' 2'

- 
High Water Table (A2) IILRA t, 2,4A, and 4B) ttA' and 48)

* Saturstion (A3) 
- 

Salt Crust (B'll) 
- 

Drainage Pattams (B1O)

_ water Marks (81) _ Aquatic lnvertebrates (813) 
- 

Dry-Season Water Table (c2)

_ Sediment Deposits (82) _ Hydrogen sulfide odor (Cl) 
- 

Saturation visible on Aerial lmagery (c9)

_ Drifi Deposirs (83) _ Oxidized Rhizospheres along Living Roots (C3) 
- 

Geomorphic Position (D2)

_ Algal Mat or Crust (B{) 
- 

Presence of Reduced lron (C4) 
- 

Shallow Aquitard (D3)

_ tron Deposits {BS) _ Recent lron Redudion in Tilled Soils (C6) 
- 

FA$Neutral Test (D5)

_ Surface Soil Cracks (86) 
- 

Stunted or Stressed Plants (D'l) (LRR A) 
- 

Raised Ant Mounds (D6) (LRR A)

_ lnundation Msible on Aerial lmagery (B7) 
- 

Other (Explain in Remarks) 
- 

Frost-Heave Hummocks (D7)

_ SparselyVegetated Concave Surface (88)

Fleld ObgerYatlonsi

Surface Waler Present?

Water Table Present?

Saturation Present?

Yes 

- 
rrro Y oepttr (incnes):itlf;rr'r t-u I f '

Yes- tto Y Depth (inches): rr

Yes No 7 DePth (incfres): !{
Wetland Hydrology Present? Yea 

- 

No Y_

ons;, if available:

R€marka:

US Army CorPs of Engineers Westem Mountains, Valleys, and Coast - Version 2.0



ProjecUSite:

WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

itu;d< city/counryi :i'n{ sampling Date: // - Zd,""z* 3
State: C/:l Sampling Point: G

u> Section, Township, Range:

Landform (hillslope, tenace, eic.) Local relief (concave, convex, none): (;rf](?dr<. Slope (%): i-'z"r'-
Subregion (LRR): Long: Datum:

Soil Map Unit Name: -Lit1 NlAfl dassification:

Are climafrc t hvdrologic conditions on lhe site typical for lhis time of yeafi Yes;v"l- No
'ct",ro'tt++ "{_ (lf no, explain in Remarks.)

Are V€getation 

-, 

Soil or Hydrotogy 

- 

significantly disturbed? 7*)p Are "Normal Circum6tances" preaont? Vee j:rl 
- 

t'to

Are Vegetation 

-, 

Soil or Hydrology 

- 

naturally problematic? ;*' 1tf needed, explain any answers in Remarks.)

';C-.TriL-c-.t*

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophylic Vegetation Present?

Hydric Soil Present?

Yes >Z

-
Yes 

-_

No-
No$
ruoF

le th6 Sampled Area
within a Wetland? Yes No ).

Wetland Hydrology Present? Yes

Remarks:

.J--L4o.,{''- ("i- c" c ,i'{k'r<

VEGETATION - Use scientific names of plants.
Dominance Test worksheetl

Number of Dominant SPecies ?
ThaI ArE OBL, FACW, OT FAC: .> (A)

Total Number of Dominant )
species Across All strata: *) (B)

Percent of Dominanl Species / r.1 r
That Are OBL, FACW, or FAC: ' L * (AJB)

Saplins/Shrub Stratum (Plot size:

j Lj Y er{-.fr)| v (i+c-
! v v'rQL

l}G =Total cover
Woodv Mne Stratum {Plot size;

o/o Bare Ground in Herb Stratum

Total o/o Cover of:

FACWspecies 

- 

x2=

FACUspecies 

- 

x4=
UPL species

Column Totals:

't*4 Prevalence lndex = B/A =
Hy{rophytic Vegetatlon lndicatoB:

-. 1 - Rapid Test for Hydrophylic Vegetation

)& z - ojmine!9gk!tj!.:&

- 
3 - Prevalence lndex is <3.01

- 
4 - Morphological Adaptationsl (ProMde supporting

data in Remarks or on a separale sheet)

- 
5 - Wetland Non-Vascllar Plantsl

- 
Problematic Hydtophytic Vegetationl (Explain)

'lndicators of hydr,c soil and wetland hydrology must
be present, unless disturbed or problematic.

,' ,f
ves ll xo

US Army Corps of Engineers Western Mountains, Valleys, and Coast - Version 2.0



SOIL
L,

Sampling Point: k

Profrle l}escription: (D,escribe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matriv
(inches) Color (moist) oh

O-lt" /o/rz-r/r 1u,t
Texture

Cs"L
Remarks

lTvpe: C=Conentration, D=Depletion, RM=Reduced Matrix, Cs=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix

Hydric Soil lndicators:

_ Histosol (Al)
(Applicable to all LRRa, unless othenfllse noted.)

_ Histic Epipedon {A2)
_ Black Histic (A3)

_ Hydrogen Sulfide (A4)

_ Depleted Below Dark Surface (A11)

- 
Thick Dark Surface (A12)

_ Sandy Mucky Mineral (Sl)
_ Sandy Gleyed Matrix (S4)

Sandy Redox (S5)
Stripped Matrix (56)
Loamy Mucky Mineral (Fl ) (except ilILRA 1)

Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surfae (F7)

Redox Depressions (F8)

lndicators for Prcblematic Hydric Soils":

_ 2 cm Muck (A10)

_ Red Parent Material (IF2)
_ Very Shallow Dark Surface (TF12)

_ Other (Explain in Remarks)

'lndicators of hydrophytic vegetation and
wetland hydrology must be present,

unless disturbed or problematic.

Restrictive Layer (if prcsent):

Type:

Depth (inches): Hydric Soil Prcsent? Yes 

- 

n.X-
Remarks:

HYDROLOGY
l,Vetland Hydrology lndicators:
Primaru lndicalorc (minimrlm of one reouired: check all that aoDlv)

_ Surface Water (Al)
_ High Water Table (A2)

_ Saturation (A3)

_ Water Marks (81)

_ Sediment Deposits (82)

_ Drifi Deposits (83)

- 
Algal Mat or Crust (Rl)

_ lron Deposits (85)

_ Surface Soil Cracks (BG)

_ lnundation Visible on Aerial lmagery (87)

_ SparselyVegetated Concave Surface (B8)

- 
WaterStained Leaves (Bg) (except

MLRA 1, 2,4A, and,tB)
_ SaltCrust(8.11)

_ Aquatic lnvertebrates (813)

_ Hydrogen Sulfide Odor (C1)

- 
Presence of Reduced lron (C4)

- 
Recent lron Redudion in Tilled Soils (Co)

_ Stunted or Stressed Plants (D1) (LRR A)

_ Other (Explain in Remarks)

- 
Oxidized Rhizospheres along Living Roots (C3) 

- 
Geomorphic Position (D2)

Secondarv lndicators (2 or more reouired)

* Water-Stained Leaves (Bg) (MLRA 1,2,
4A, and 48)

_ Drainage Pattems (810)

_ Dry-Season Water Table (C2)

- 
Saturation Visible on Aerial lmagery (C9)

_ Shallow Aquitard (D3)

_ FAGNeutral Test (D5)

_ Raised Ant Mounds (DO) (LRR A)

_ FroslHeave Hummocks (D7)

Field Obseruatlons;
Surface Water Present? Yes 

- 

no K Depth (inches): fuit* io t 5 ''
Water Table Present? Yes 

- 

uo II Depth (indres): tt

Saturation Present? Yes 

- 

ffo F Depth (indres):
/indr rr{cs r:nillarv frinoe'l

Wetland Hydrology Present? Yes 

-

H.X
aerialphotos,preViousinspections),ifavailable:

Remarks:

**t-t s i t' t^ / t. -lL;c,t *)c'-t4-i L"r/c-v-l { t.
a"1

=.=)t 115

US Army Corps of Engineers Westem Mountains, Valleys, and Coast - Version 2.0



WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

ProiecUSite: f citytcountyr . \ta+. ,L*l4<.., sampling oate: l(- 3b.*z'1)
ApplicanUOwner: Stater {l? Sampting Point: , 7 -
Investigator(s): '-.. Section, Township, Range:

Landform (hillslope, tenace, etc.): l€rrzac-< Local relief (concave, convex, none;: i-(''n C&'* Slope (%): l- z u/'

Subregion (LRR): Long: Datum

Soil Map Unit Name. *[.tW classification

Are climatic / hydrologic conditions on he site typical for this time cit yeaQ yes r,/' No 

- 

(lf no, explain in Remarks.)

Are Vegetation 

-, 

Soil or Hydrology 

- 

E,Qnificantly dislutbed? f*)-' Are "Normal Circumstances" preeent? Yes l,z/ t'to

Are Vegetation 

-, 

Soil 

-, 

or Hydrology 

- 

naturally problematic? ,4-l'/ 1lf needed, explain any answers in Remarks.)

SUMiiARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present?

Hydric Soil Present?

Yes
Yes
Yes

No
NO -T- lo the Samplod Araa

within a Wetland? No X-

-
Wetland Hydrology Present? No/
Remarks: l*iaa*,

VEGETATION - Use scientiflc names of plants.

z.

4.

Saplinolshrub Straium {Plot size: )

1.

z.

c.

4.

Absolute Dominant lndicator
% Cover Soecies? StatusL=v
-

tl L) = Totar cover

= Total Cover

(B)

(ArB)

Dominance Test lvorksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC;

Total Number of Dominant
Specles Across All Slrata:

Percent of Dominant Species
That Are OBL, FACW, Or FAC:

(A)

Prevalence lndox worksheet:
Toial % Cover of: Multiolv bv:

OBlspecies x1=-
FAcwspecies x2= 

-

FAcspecies x3=--
FACUspecies x4=.-
UPlspecie$ x5=--
Column Totalsr 

- 

(A) 

- 

(B)

Prevalence lndex = B/A =

c

6.

7.

o

10.

11.

3 l)'-l2.a--rl 4".- C){Li1Y-Jr lz\ ao f L)f u

Woodv Vine Stratum (Plot size:

1

% Bare Ground in Herb Slratum 5

;.^a/L' v = lOtalUover

- Total Cover

Hydrophytlc Vegetatlon lndicato6:

_ '1 - Rapid Test for Hydrophytic Vegetation

- 
2 - Dominance Test is >50%

- 
3 - Prevalence lndex is s3.01

- 
4 - Morphological Adaptationsl (Provide supporting

data in Remarks or on a separate sheet)

- 
5 - Wetland Non-Vascular Plantsl

- 
Problematic Hydrophytic Vegetalionl (Explain)

'lndicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

Hydrophytic
Vegetation \ /Prescnt? Yes A Ho-

u./-,L<--" t{;Li-<-

l,t:-e-+{a'*{ k L<}u1'*o.

Remarks:

\&-* 4" 4"Lo "'4;'?.-*..l-czt'c't'
L1 f r,1t *r-r13:u,l' ;l-+ l--tt',-<

--{ !j-L< L*,1{ c'-,-
/.i cti*t.-;t,',ri n*- -'/

US Army Corps of Engineers Westem Mountains, Valleys, and Coast - Version 2'0



sotL Samprins eoint 7
.entiheindicatororconffnntheabsenceofindicatoE.}

Depth Matrix Redox Features .(inches) - Color (moist) % Color (moist) oA Tvpe' Loc' Texture

L"-{&'t tt.{l:-L/t tt.'.
Remrrks

. ,) -//, r.,|Ltl-*/ L 4-L€/LF ',+'4 n ' '

Matrix, CS=Covered Or Coated Qand Grains. 2Location: PL=Pore Lining, M=Malrix,'lvF' t:={:

(Appllceble to all LRRS, unless othontlso noted.)

Sandy Redox (S5)
Stripped Matrix (36)
Loamy Mucky Mineral (F1) (exc6pt n LRA
Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)

Redox Depressions (F8)

Hydrlc Soll lndlcatorsr

_ Histosol (A1)

- 
Histic Epipedon (A2)

_ Black Histic (A3)

_ Hydrogen Sulfide (A4)

_ Depleted Below Dark Surface (A l 1 )

- 
Thick Dark Surface (A12)

_ Sandy Mucky Mineral (S1)

- 
Sandy Gleyed Matrix (S4)

1)

lndicators for Prablomatlq Hydric SolB'l
_ 2 $n Muck (A10)

_ Red Parent Material (IF2)
_ Very Shallow Dark Surface (TF12)

_ Other (Explain in Remarks)

'lndicators of hydrophytic vegetation and
wetland hydrology must be present,

unless disturbed or problematic.

rtricu\re Layer (if prcsent):

Tvpe:

Depth (inches)l Hydric Soll Prasent? Yes 

- 

U" F
Remarks:

HYDROLOGY

primarv lnqicators (minimum of one reouired: check all that applv) - Secondary lndicators (2 or more reouired)

_ surface water (A1) _ waterstained Leaves (Bg) (except 
- 

water-stained Leaves (Bs) (tsLRA 1' 2'

- 
High Water Table (A2) MLRA 1, 2,4A, and 48) 4A' and 48)

_ Saturation (A3i 
- 

Salt Crusl (B11) 
- 

Drainage Pattems (B1O)

_ waterMarks(B.t) _ Aguaticlnvertebrates(813) 
- 

Dry-SeasonWaterTable(c2)

_ sedirnent Deposits {82) _ Hydrogen sulfide odor (cl ) 
- 

saturation visible on Aerial lmagery (cg)

_ Drifi Deposits (B3) _ Oxidized Rhizospheres along Living Roots (C3) 
- 

Geomorphic Position (D2)

_ Algal Mat or Crust (&*) 
- 

Presence of Reduced lron (c4) 
- 

shallow Aquitard (D3)

_ tron Deposits (BS) _ Recent lron Reduction in Tilled Soils (C6) 
- 

FAc-Neutral Test (D5)

_ Surface Soil Cracks (86) 
- 

Stunted or Stressed Plants (D'l) (LRR A) 
- 

Raised Ant Mounds (DO) (LRR A)

lnundation Visible on Aerial lmagery (B7) 
- 

Other (Explain in Remarks) 
- 

Frost-Heave Hummocks (D7)

- 
Sparsely Vegetated Conca\re Surface (88)

Wetland Hydrology Present? Yee 

- 

No X

Surface Water Present?

Water Table Presenl?

Saturation Present?

Yes 

- 
No Y Depth (inches): i*^ h lS '

Yes ruo Y Depth (inches): t)

"", - ruo 
-F 

Depth (inches): q

'*5ri3 iu-xYLt l?L"r)1 /
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                                       APPENDIX C: SITE PHOTOGRAPHS 

 

 

 
Photo 1: Looking north from south end of site. Site slopes or drains to the north. 

 

 

 
Photo 2: Looking south from the north end of the site.  The middle of the site is concave. 

 

 



                                       APPENDIX C: SITE PHOTOGRAPHS 

 

 

 
Photo 3: Data point 1 location in drainage swale with buried culvert. 

 

 
Photo 4: Data point 2 location above data point 1 in grass area on convex slope. 

 

 



                                       APPENDIX C: SITE PHOTOGRAPHS 

 

 

 
Photo 5: Data point 3 location in beach strawberry area.  

 

 
Photo 6: Data point 4 location in iceplant on slope.  

 

 
Photo 7: Data point 5 located in area dominated by wild radish. This is an upland site. 



                                       APPENDIX C: SITE PHOTOGRAPHS 

 

 

 
Photo 8: Data point 6 with rushes and sedges at low area between willow and strawberry. 

 

 

 
Photo 9: Data point 7 showing willow overstory and understory of blackberry and German ivy. This is the 

low area for the overall site. 
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Appendix D BIOS – CNDDB Occurrence 
Map 

 



10/8/2014 BIOS viewer 5.20.18b

https://map.dfg.ca.gov/bios/?al=ds85 1/2

STUDY AREAStudy Area

0 0.2 0.4mi

Map Scale=1: 36,112 (Zoom level 14)

Basemaps  Layers v5.20.18b  Help

Hi, cnddb_com Logout  ?

Add Label ▼ Advanced Tools ▼

Add Data: BIOS ▼

Filter by extent

×Click here to search and see list of datasets

Table

http://www.dfg.ca.gov/
http://www.dfg.ca.gov/biogeodata/
https://map.dfg.ca.gov/bios/docs/bios_changes.html
javascript:__doPostBack('logout_go','')
javascript:void(0);
https://map.dfg.ca.gov/bios/docs/filterByExtent.htm
javascript:void(0);


10/8/2014 BIOS viewer 5.20.18b

https://map.dfg.ca.gov/bios/?al=ds85 2/2
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Appendix E Species Database Search 
Results



9/16/2014 Sacramento Fish & Wildlife Office Species List

http://www.fws.gov/sacramento/es_species/Lists/es_species_lists.cfm 1/8

U.S. Fish & Wildlife Service
Sacramento Fish & Wildlife Office

Federal Endangered and Threatened Species that Occur in
or may be Affected by Projects in the Counties and/or

U.S.G.S. 7 1/2 Minute Quads you requested
Document Number: 140916120710

Current as of: September 16, 2014

Quad Lists
Listed Species
Invertebrates

Euphydryas editha bayensis
bay checkerspot butterfly (T) 
Critical habitat, bay checkerspot butterfly (X) 

Haliotes cracherodii
black abalone (E)  (NMFS) 

Haliotes sorenseni
white abalone (E)  (NMFS) 

Icaricia icarioides missionensis
mission blue butterfly (E) 

Speyeria zerene myrtleae
Myrtle's silverspot butterfly (E) 

Fish
Eucyclogobius newberryi

critical habitat, tidewater goby (X) 
tidewater goby (E) 

Hypomesus transpacificus
delta smelt (T) 

Oncorhynchus kisutch
coho salmon - central CA coast (E)  (NMFS) 
Critical habitat, coho salmon - central CA coast (X)  (NMFS) 

Oncorhynchus mykiss
Central California Coastal steelhead (T)  (NMFS) 
Central Valley steelhead (T)  (NMFS) 
Critical habitat, Central California coastal steelhead (X)  (NMFS) 

Oncorhynchus tshawytscha
winter-run chinook salmon, Sacramento River (E)  (NMFS) 

Amphibians
Ambystoma californiense

California tiger salamander, central population (T) 
Rana draytonii

California red-legged frog (T) 
Critical habitat, California red-legged frog (X) 

Reptiles
Caretta caretta

loggerhead turtle (T)  (NMFS) 
Chelonia mydas (incl. agassizi)

green turtle (T)  (NMFS) 



9/16/2014 Sacramento Fish & Wildlife Office Species List

http://www.fws.gov/sacramento/es_species/Lists/es_species_lists.cfm 2/8

Dermochelys coriacea
leatherback turtle (E)  (NMFS) 

Lepidochelys olivacea
olive (=Pacific) ridley sea turtle (T)  (NMFS) 

Thamnophis sirtalis tetrataenia
San Francisco garter snake (E) 

Birds
Brachyramphus marmoratus

Critical habitat, marbled murrelet (X) 
marbled murrelet (T) 

Charadrius alexandrinus nivosus
Critical habitat, western snowy plover (X) 
western snowy plover (T) 

Diomedea albatrus
short-tailed albatross (E) 

Pelecanus occidentalis californicus
California brown pelican (E) 

Rallus longirostris obsoletus
California clapper rail (E) 

Sternula antillarum (=Sterna, =albifrons) browni
California least tern (E) 

Mammals
Arctocephalus townsendi

Guadalupe fur seal (T)  (NMFS) 
Balaenoptera borealis

sei whale (E)  (NMFS) 
Balaenoptera musculus

blue whale (E)  (NMFS) 
Balaenoptera physalus

finback (=fin) whale (E)  (NMFS) 
Enhydra lutris nereis

southern sea otter (T) 
Eubalaena (=Balaena) glacialis

right whale (E)  (NMFS) 
Eumetopias jubatus

Steller (=northern) sea-lion (T)  (NMFS) 
Physeter catodon (=macrocephalus)

sperm whale (E)  (NMFS) 
Reithrodontomys raviventris

salt marsh harvest mouse (E) 
Plants

Acanthomintha duttonii
San Mateo thornmint (E) 

Cirsium fontinale var. fontinale
fountain thistle (E) 

Eriophyllum latilobum
San Mateo woolly sunflower (E) 

Hesperolinon congestum
Marin dwarf-flax (=western flax) (T) 

Pentachaeta bellidiflora
white-rayed pentachaeta (E) 

Potentilla hickmanii
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Hickman's potentilla (=cinquefoil) (E) 

Quads Containing Listed, Proposed or Candidate Species:
WOODSIDE (429A) 

HALF MOON BAY (429B) 
SAN GREGORIO (429C) 

LA HONDA (429D) 

MONTARA MOUNTAIN (448C) 

County Lists
San Mateo County
Listed Species
Invertebrates

Branchinecta lynchi
vernal pool fairy shrimp (T)

Euphydryas editha bayensis
bay checkerspot butterfly (T)
Critical habitat, bay checkerspot butterfly (X)

Haliotes cracherodii
black abalone (E)  (NMFS)

Haliotes sorenseni
white abalone (E)  (NMFS)

Icaricia icarioides missionensis
mission blue butterfly (E)

Lepidurus packardi
vernal pool tadpole shrimp (E)

Speyeria callippe callippe
callippe silverspot butterfly (E)

Speyeria zerene myrtleae
Myrtle's silverspot butterfly (E)

Fish
Acipenser medirostris

green sturgeon (T)  (NMFS)

Eucyclogobius newberryi
critical habitat, tidewater goby (X)
tidewater goby (E)

Hypomesus transpacificus
delta smelt (T)

Oncorhynchus kisutch



9/16/2014 Sacramento Fish & Wildlife Office Species List

http://www.fws.gov/sacramento/es_species/Lists/es_species_lists.cfm 4/8

coho salmon - central CA coast (E)  (NMFS)
Critical habitat, coho salmon - central CA coast (X)  (NMFS)

Oncorhynchus mykiss
Central California Coastal steelhead (T)  (NMFS)
Central Valley steelhead (T)  (NMFS)
Critical habitat, Central California coastal steelhead (X)  (NMFS)

Oncorhynchus tshawytscha
Central Valley spring-run chinook salmon (T)  (NMFS)
winter-run chinook salmon, Sacramento River (E)  (NMFS)

Amphibians
Ambystoma californiense

California tiger salamander, central population (T)

Rana draytonii
California red-legged frog (T)
Critical habitat, California red-legged frog (X)

Reptiles
Caretta caretta

loggerhead turtle (T)  (NMFS)

Chelonia mydas (incl. agassizi)
green turtle (T)  (NMFS)

Dermochelys coriacea
leatherback turtle (E)  (NMFS)

Lepidochelys olivacea
olive (=Pacific) ridley sea turtle (T)  (NMFS)

Masticophis lateralis euryxanthus
Alameda whipsnake [=striped racer] (T)
Critical habitat, Alameda whipsnake (X)

Thamnophis sirtalis tetrataenia
San Francisco garter snake (E)

Birds
Brachyramphus marmoratus

Critical habitat, marbled murrelet (X)
marbled murrelet (T)

Charadrius alexandrinus nivosus
Critical habitat, western snowy plover (X)
western snowy plover (T)

Diomedea albatrus
short-tailed albatross (E)
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Pelecanus occidentalis californicus
California brown pelican (E)

Rallus longirostris obsoletus
California clapper rail (E)

Sternula antillarum (=Sterna, =albifrons) browni
California least tern (E)

Mammals
Arctocephalus townsendi

Guadalupe fur seal (T)  (NMFS)

Balaenoptera borealis
sei whale (E)  (NMFS)

Balaenoptera musculus
blue whale (E)  (NMFS)

Balaenoptera physalus
finback (=fin) whale (E)  (NMFS)

Enhydra lutris nereis
southern sea otter (T)

Eubalaena (=Balaena) glacialis
right whale (E)  (NMFS)

Eumetopias jubatus
Steller (=northern) sea-lion (T)  (NMFS)

Physeter catodon (=macrocephalus)
sperm whale (E)  (NMFS)

Reithrodontomys raviventris
salt marsh harvest mouse (E)

Plants
Acanthomintha duttonii

San Mateo thornmint (E)

Arctostaphylos hookeri ssp. ravenii
Presidio (=Raven's) manzanita (E)

Chorizanthe robusta var. robusta
robust spineflower (E)

Cirsium fontinale var. fontinale
fountain thistle (E)
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Cupressus abramsiana
Santa Cruz cypress (E)

Eriophyllum latilobum
San Mateo woolly sunflower (E)

Hesperolinon congestum
Marin dwarf-flax (=western flax) (T)

Lasthenia conjugens
Contra Costa goldfields (E)

Layia carnosa
beach layia (E)

Lessingia germanorum
San Francisco lessingia (E)

Pentachaeta bellidiflora
white-rayed pentachaeta (E)

Potentilla hickmanii
Hickman's potentilla (=cinquefoil) (E)

Suaeda californica
California sea blite (E)

Trifolium amoenum
showy Indian clover (E)

Proposed Species
Plants

Arctostaphylos Franciscana
Critical Habitat, Franciscan Manzanita (X)

Key:
(E) Endangered - Listed as being in danger of extinction.
(T) Threatened - Listed as likely to become endangered within the foreseeable future.
(P) Proposed - Officially proposed in the Federal Register for listing as endangered or threatened.
(NMFS) Species under the Jurisdiction of the National Oceanic & Atmospheric Administration Fisheries Service.
Consult with them directly about these species.
Critical Habitat - Area essential to the conservation of a species.
(PX) Proposed Critical Habitat - The species is already listed. Critical habitat is being proposed for it.
(C) Candidate - Candidate to become a proposed species.
(V) Vacated by a court order. Not currently in effect. Being reviewed by the Service.
(X) Critical Habitat designated for this species

Important Information About Your Species List
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How We Make Species Lists
We store information about endangered and threatened species lists by U.S. Geological
Survey 7½ minute quads. The United States is divided into these quads, which are about the
size of San Francisco.

The animals on your species list are ones that occur within, or may be affected by projects
within, the quads covered by the list.

Fish and other aquatic species appear on your list if they are in the same watershed as your
quad or if water use in your quad might affect them.
Amphibians will be on the list for a quad or county if pesticides applied in that area may be
carried to their habitat by air currents.

Birds are shown regardless of whether they are resident or migratory. Relevant birds on the
county list should be considered regardless of whether they appear on a quad list.

Plants
Any plants on your list are ones that have actually been observed in the area covered by the
list. Plants may exist in an area without ever having been detected there. You can find out
what's in the surrounding quads through the California Native Plant Society's online
Inventory of Rare and Endangered Plants.

Surveying
Some of the species on your list may not be affected by your project. A trained biologist
and/or botanist, familiar with the habitat requirements of the species on your list, should
determine whether they or habitats suitable for them may be affected by your project. We
recommend that your surveys include any proposed and candidate species on your list.
See our Protocol and Recovery Permits pages.

For plant surveys, we recommend using the Guidelines for Conducting and Reporting
Botanical Inventories. The results of your surveys should be published in any environmental
documents prepared for your project.

Your Responsibilities Under the Endangered Species Act
All animals identified as listed above are fully protected under the Endangered Species Act of
1973, as amended. Section 9 of the Act and its implementing regulations prohibit the take of
a federally listed wildlife species. Take is defined by the Act as "to harass, harm, pursue,
hunt, shoot, wound, kill, trap, capture, or collect" any such animal.

Take may include significant habitat modification or degradation where it actually kills or
injures wildlife by significantly impairing essential behavioral patterns, including breeding,
feeding, or shelter (50 CFR §17.3).

Take incidental to an otherwise lawful activity may be authorized by one of two
procedures:

If a Federal agency is involved with the permitting, funding, or carrying out of a project that may
result in take, then that agency must engage in a formal consultation with the Service.

During formal consultation, the Federal agency, the applicant and the Service work together to
avoid or minimize the impact on listed species and their habitat. Such consultation would result
in a biological opinion by the Service addressing the anticipated effect of the project on listed
and proposed species. The opinion may authorize a limited level of incidental take.
If no Federal agency is involved with the project, and federally listed species may be taken as
part of the project, then you, the applicant, should apply for an incidental take permit. The
Service may issue such a permit if you submit a satisfactory conservation plan for the species

http://cnps.web.aplus.net/cgi-bin/inv/inventory.cgi
http://www.fws.gov/sacramento/es/Survey-Protocols-Guidelines/es_survey.htm
http://www.fws.gov/sacramento/es/Permits/es_permits.htm
http://www.fws.gov/sacramento/es/Survey-Protocols-Guidelines/es_survey.htm
http://www.fws.gov/sacramento/es/Consultation/Home/es_consultation.htm
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that would be affected by your project.

Should your survey determine that federally listed or proposed species occur in the area and are
likely to be affected by the project, we recommend that you work with this office and the
California Department of Fish and Game to develop a plan that minimizes the project's direct and
indirect impacts to listed species and compensates for project-related loss of habitat. You should
include the plan in any environmental documents you file.

Critical Habitat
When a species is listed as endangered or threatened, areas of habitat considered essential
to its conservation may be designated as critical habitat. These areas may require special
management considerations or protection. They provide needed space for growth and
normal behavior; food, water, air, light, other nutritional or physiological requirements;
cover or shelter; and sites for breeding, reproduction, rearing of offspring, germination or
seed dispersal.

Although critical habitat may be designated on private or State lands, activities on these
lands are not restricted unless there is Federal involvement in the activities or direct harm to
listed wildlife.

If any species has proposed or designated critical habitat within a quad, there will be a
separate line for this on the species list. Boundary descriptions of the critical habitat may be
found in the Federal Register. The information is also reprinted in the Code of Federal
Regulations (50 CFR 17.95). See our Map Room page.

Candidate Species
We recommend that you address impacts to candidate species. We put plants and animals
on our candidate list when we have enough scientific information to eventually propose them
for listing as threatened or endangered. By considering these species early in your planning
process you may be able to avoid the problems that could develop if one of these candidates
was listed before the end of your project.

Species of Concern
The Sacramento Fish & Wildlife Office no longer maintains a list of species of concern.
However, various other agencies and organizations maintain lists of at-risk species. These
lists provide essential information for land management planning and conservation efforts.
More info

Wetlands
If your project will impact wetlands, riparian habitat, or other jurisdictional waters as defined
by section 404 of the Clean Water Act and/or section 10 of the Rivers and Harbors Act, you
will need to obtain a permit from the U.S. Army Corps of Engineers. Impacts to wetland
habitats require site specific mitigation and monitoring. For questions regarding wetlands,
please contact Mark Littlefield of this office at (916) 414-6520.

Updates
Our database is constantly updated as species are proposed, listed and delisted. If you
address proposed and candidate species in your planning, this should not be a problem.
However, we recommend that you get an updated list every 90 days. That would be
December 15, 2014.

http://www.fws.gov/sacramento/Footer-Navigation/Maps/nav_maps.htm
http://www.fws.gov/sacramento/es_species/Accounts/Species-Concerns/es_species-concerns.htm
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scientific common CNPS 

Acanthomintha duttonii  San Mateo thorn-mint List 1B.1 

Allium peninsulare var. franciscanum  Franciscan onion List 1B.2 

Amsinckia lunaris  bent-flowered fiddleneck List 1B.2 

Arctostaphylos andersonii  Anderson's manzanita List 1B.2 

Arctostaphylos montaraensis  Montara manzanita List 1B.2 

Arctostaphylos regismontana  Kings Mountain manzanita List 1B.2 

Astragalus pycnostachyus var. pycnostachyus  coastal marsh milk-vetch List 1B.2 

California macrophylla  round-leaved filaree List 1B.1 

Centromadia parryi ssp. parryi  pappose tarplant List 1B.2 

Chloropyron maritimum ssp. palustre  Point Reyes bird's-beak List 1B.2 

Chorizanthe cuspidata var. cuspidata  San Francisco Bay spineflower List 1B.2 

Cirsium andrewsii  Franciscan thistle List 1B.2 

Cirsium fontinale var. fontinale  Crystal Springs fountain thistle List 1B.1 

Collinsia multicolor  San Francisco collinsia List 1B.2 

Dirca occidentalis  western leatherwood List 1B.2 



Eriophyllum latilobum  San Mateo woolly sunflower List 1B.1 

Fissidens pauperculus  minute pocket moss List 1B.2 

Fritillaria biflora var. ineziana  Hillsborough chocolate lily List 1B.1 

Fritillaria lanceolata var. tristulis  Marin checker lily List 1B.1 

Fritillaria liliacea  fragrant fritillary List 1B.2 

Grindelia hirsutula var. maritima  San Francisco gumplant List 3.2 

Hesperevax sparsiflora var. brevifolia  short-leaved evax List 1B.2 

Hesperolinon congestum  Marin western flax List 1B.1 

Horkelia cuneata var. sericea  Kellogg's horkelia List 1B.1 

Horkelia marinensis  Point Reyes horkelia List 1B.2 

Lasthenia californica ssp. macrantha  perennial goldfields List 1B.2 

Leptosiphon croceus  coast yellow leptosiphon List 1B.1 

Leptosiphon rosaceus  rose leptosiphon List 1B.1 

Lessingia arachnoidea  Crystal Springs lessingia List 1B.2 

Lessingia hololeuca  woolly-headed lessingia List 3 

Lilium maritimum  coast lily List 1B.1 

Limnanthes douglasii ssp. ornduffii  Ornduff's meadowfoam List 1B.1 

Lupinus arboreus var. eximius  San Mateo tree lupine List 3.2 

Malacothamnus aboriginum  Indian Valley bush-mallow List 1B.2 

Malacothamnus arcuatus  arcuate bush-mallow List 1B.2 



Malacothamnus davidsonii  Davidson's bush-mallow List 1B.2 

Malacothamnus hallii  Hall's bush-mallow List 1B.2 

Microseris paludosa  marsh microseris List 1B.2 

Monolopia gracilens  woodland woolythreads List 1B.2 

Pedicularis dudleyi  Dudley's lousewort List 1B.2 

Pentachaeta bellidiflora  white-rayed pentachaeta List 1B.1 

Plagiobothrys chorisianus var. chorisianus  Choris' popcorn-flower List 1B.2 

Polemonium carneum  Oregon polemonium List 2B.2 

Potentilla hickmanii  Hickman's cinquefoil List 1B.1 

Silene verecunda ssp. verecunda  San Francisco campion List 1B.2 

Trifolium hydrophilum  saline clover List 1B.2 

Triphysaria floribunda  San Francisco owl's-clover List 1B.2 
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Species Element Code Federal Status State Status Global Rank State Rank

Rare Plant 
Rank/CDFW 
SSC or FP

Acanthomintha duttonii

San Mateo thorn-mint

PDLAM01040 Endangered Endangered G1 S1 1B.1

Allium peninsulare var. franciscanum

Franciscan onion

PMLIL021R1 None None G5T1 S1 1B.2

Ambystoma californiense

California tiger salamander

AAAAA01180 Threatened Threatened G2G3 S2S3 SSC

Amsinckia lunaris

bent-flowered fiddleneck

PDBOR01070 None None G2? S2? 1B.2

Antrozous pallidus

pallid bat

AMACC10010 None None G5 S3 SSC

Arctostaphylos andersonii

Anderson's manzanita

PDERI04030 None None G2 S2? 1B.2

Arctostaphylos montaraensis

Montara manzanita

PDERI042W0 None None G1 S1 1B.2

Arctostaphylos regismontana

Kings Mountain manzanita

PDERI041C0 None None G2 S2 1B.2

Ardea herodias

great blue heron

ABNGA04010 None None G5 S4

Astragalus pycnostachyus var. pycnostachyus

coastal marsh milk-vetch

PDFAB0F7B2 None None G2T2 S2 1B.2

Athene cunicularia

burrowing owl

ABNSB10010 None None G4 S3 SSC

Calicina minor

Edgewood blind harvestman

ILARA13020 None None G1 S1

California macrophylla

round-leaved filaree

PDGER01070 None None G2 S2 1B.1

Callophrys mossii bayensis

San Bruno elfin butterfly

IILEPE2202 Endangered None G4T1 S1

Centromadia parryi ssp. parryi

pappose tarplant

PDAST4R0P2 None None G3T1 S1 1B.2

Charadrius alexandrinus nivosus

western snowy plover

ABNNB03031 Threatened None G3T3 S2 SSC

Chloropyron maritimum ssp. palustre

Point Reyes salty bird's-beak

PDSCR0J0C3 None None G4?T2 S2 1B.2

Chorizanthe cuspidata var. cuspidata

San Francisco Bay spineflower

PDPGN04081 None None G2T1 S1 1B.2

Cirsium andrewsii

Franciscan thistle

PDAST2E050 None None G3 S3 1B.2

Taxonomic Group is (Fish or Amphibians or Reptiles or Birds or Mammals or Mollusks or Arachnids or Crustaceans or Insects or Ferns or 
Gymnosperms or Monocots or Dicots or Lichens or Bryophytes) and Quad is (Half Moon Bay (3712244) or Montara Mountain (3712254) or 
San Mateo (3712253) or Woodside (3712243) or La Honda (3712233) or San Gregorio (3712234))

Query Criteria:
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Species Element Code Federal Status State Status Global Rank State Rank

Rare Plant 
Rank/CDFW 
SSC or FP

Cirsium fontinale var. fontinale

Crystal Springs fountain thistle

PDAST2E161 Endangered Endangered G2T1 S1 1B.1

Collinsia multicolor

San Francisco collinsia

PDSCR0H0B0 None None G2 S2 1B.2

Corynorhinus townsendii

Townsend's big-eared bat

AMACC08010 None Candidate 
Threatened

G3G4 S2S3 SSC

Danaus plexippus

monarch butterfly

IILEPP2010 None None G5 S3

Dipodomys venustus venustus

Santa Cruz kangaroo rat

AMAFD03042 None None G4T1 S1

Dirca occidentalis

western leatherwood

PDTHY03010 None None G2G3 S2S3 1B.2

Emys marmorata

western pond turtle

ARAAD02030 None None G3G4 S3 SSC

Eriophyllum latilobum

San Mateo woolly sunflower

PDAST3N060 Endangered Endangered G1 S1 1B.1

Eucyclogobius newberryi

tidewater goby

AFCQN04010 Endangered None G3 S2S3 SSC

Euphydryas editha bayensis

Bay checkerspot butterfly

IILEPK4055 Threatened None G5T1 S1

Falco columbarius

merlin

ABNKD06030 None None G5 S3 WL

Falco peregrinus anatum

American peregrine falcon

ABNKD06071 Delisted Delisted G4T4 S3S4 FP

Fissidens pauperculus

minute pocket moss

NBMUS2W0U0 None None G3? S1 1B.2

Fritillaria biflora var. ineziana

Hillsborough chocolate lily

PMLIL0V031 None None G1QT1Q S1 1B.1

Fritillaria liliacea

fragrant fritillary

PMLIL0V0C0 None None G2 S2 1B.2

Geothlypis trichas sinuosa

saltmarsh common yellowthroat

ABPBX1201A None None G5T2 S2 SSC

Grindelia hirsutula var. maritima

San Francisco gumplant

PDAST470D3 None None G5T1Q S1 3.2

Hesperevax sparsiflora var. brevifolia

short-leaved evax

PDASTE5011 None None G4T2T3 S2S3 1B.2

Hesperolinon congestum

Marin western flax

PDLIN01060 Threatened Threatened G2 S2 1B.1

Horkelia cuneata var. sericea

Kellogg's horkelia

PDROS0W043 None None G4T2 S2? 1B.1

Horkelia marinensis

Point Reyes horkelia

PDROS0W0B0 None None G2 S2 1B.2
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Species Element Code Federal Status State Status Global Rank State Rank

Rare Plant 
Rank/CDFW 
SSC or FP

Hydrochara rickseckeri

Ricksecker's water scavenger beetle

IICOL5V010 None None G2? S2?

Ischnura gemina

San Francisco forktail damselfly

IIODO72010 None None G2 S2

Lasiurus cinereus

hoary bat

AMACC05030 None None G5 S4?

Lasthenia californica ssp. macrantha

perennial goldfields

PDAST5L0C5 None None G3T2 S2 1B.2

Laterallus jamaicensis coturniculus

California black rail

ABNME03041 None Threatened G4T1 S1 FP

Leptosiphon croceus

coast yellow leptosiphon

PDPLM09170 None None G1 S1 1B.1

Leptosiphon rosaceus

rose leptosiphon

PDPLM09180 None None G1 S1 1B.1

Lessingia arachnoidea

Crystal Springs lessingia

PDAST5S0C0 None None G1 S1 1B.2

Lichnanthe ursina

bumblebee scarab beetle

IICOL67020 None None G2 S2

Limnanthes douglasii ssp. ornduffii

Ornduff's meadowfoam

PDLIM02039 None None G4T1 S1 1B.1

Malacothamnus aboriginum

Indian Valley bush-mallow

PDMAL0Q020 None None G2 S2 1B.2

Malacothamnus arcuatus

arcuate bush-mallow

PDMAL0Q0E0 None None G1Q S1 1B.2

Malacothamnus davidsonii

Davidson's bush-mallow

PDMAL0Q040 None None G2 S2 1B.2

Malacothamnus hallii

Hall's bush-mallow

PDMAL0Q0F0 None None G2Q S2 1B.2

Melospiza melodia pusillula

Alameda song sparrow

ABPBXA301S None None G5T2? S2? SSC

Microcina edgewoodensis

Edgewood Park micro-blind harvestman

ILARA47010 None None G1 S1

Microseris paludosa

marsh microseris

PDAST6E0D0 None None G2 S2 1B.2

Monolopia gracilens

woodland woollythreads

PDAST6G010 None None G2G3 S2S3 1B.2

Myotis thysanodes

fringed myotis

AMACC01090 None None G4 S4

Neotoma fuscipes annectens

San Francisco dusky-footed woodrat

AMAFF08082 None None G5T2T3 S2S3 SSC

Nyctinomops macrotis

big free-tailed bat

AMACD04020 None None G5 S2 SSC
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Rare Plant 
Rank/CDFW 
SSC or FP

Oncorhynchus mykiss irideus

steelhead - central California coast DPS

AFCHA0209G Threatened None G5T2Q S2

Pentachaeta bellidiflora

white-rayed pentachaeta

PDAST6X030 Endangered Endangered G1 S1 1B.1

Phalacrocorax auritus

double-crested cormorant

ABNFD01020 None None G5 S3 WL

Plagiobothrys chorisianus var. chorisianus

Choris' popcornflower

PDBOR0V061 None None G3T2Q S2 1B.2

Plebejus icarioides missionensis

Mission blue butterfly

IILEPG801A Endangered None G5T1 S1

Polemonium carneum

Oregon polemonium

PDPLM0E050 None None G4 S1 2B.2

Potentilla hickmanii

Hickman's cinquefoil

PDROS1B0U0 Endangered Endangered G1 S1 1B.1

Rallus longirostris obsoletus

California clapper rail

ABNME05016 Endangered Endangered G5T1 S1 FP

Rana boylii

foothill yellow-legged frog

AAABH01050 None None G3 S2S3 SSC

Rana draytonii

California red-legged frog

AAABH01022 Threatened None G2G3 S2S3 SSC

Reithrodontomys raviventris

salt-marsh harvest mouse

AMAFF02040 Endangered Endangered G1G2 S1S2 FP

Riparia riparia

bank swallow

ABPAU08010 None Threatened G5 S2S3

Silene verecunda ssp. verecunda

San Francisco campion

PDCAR0U213 None None G5T2 S2 1B.2

Speyeria zerene myrtleae

Myrtle's silverspot butterfly

IILEPJ608C Endangered None G5T1 S1

Spirinchus thaleichthys

longfin smelt

AFCHB03010 Candidate Threatened G5 S1 SSC

Taxidea taxus

American badger

AMAJF04010 None None G5 S4 SSC

Thamnophis sirtalis tetrataenia

San Francisco garter snake

ARADB3613B Endangered Endangered G5T2Q S2 FP

Trifolium hydrophilum

saline clover

PDFAB400R5 None None G2 S2 1B.2

Triphysaria floribunda

San Francisco owl's-clover

PDSCR2T010 None None G2 S2 1B.2

Triquetrella californica

coastal triquetrella

NBMUS7S010 None None G1 S1 1B.2

Tryonia imitator

mimic tryonia (=California brackishwater snail)

IMGASJ7040 None None G2 S2
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Usnea longissima

Methuselah's beard lichen

NLLEC5P420 None None G4 S4 4.2
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Appendix F Plant and Wildlife 
Observations 



List of Observed Plant Species in BSA (Alphabetical by Scientific Name 
Scientific Name Common Name Designation 
Achillea millefolium Common yarrow Native 
Ambrosia chamissonis Beach bur Native 
Argyranthemum 
foeniculaceum 

Dill daisy Non-native 

Atriplex prostrata Fat hen Non-native 
Avena barbata Wild oats Non-native 
Baccharis pilularis Coyote brush Native 
Brassica nigra Black mustard Non-native 
Bromus diandrus Ripgut brome Non-native 
Bromus hordaeceus Soft chess Non-native 
Cakile maritima Sea rocket Non-native 
Carduus pycnocephalus Italian thistle Non-native 
Carex sp. Sedge Native 
Carpobrotus chilensis Iceplant Non-native 
Carpobrotus edulis Iceplant Non-native 
Conium maculatum Poison hemlock Non-native 
Cortaderia jubata Pampas grass Non-native 
Delairea odorata German ivy Non-native 
Distichlis spicata Inland saltgrass Native 
Eriophyllum lanatum Woolly sunflower Native 
Erodium cicutarium Red-stemmed filaree Non-native 
Escholzia californica California poppy Native 
Euryops pectinatus Euryops Non-native 
Festuca perennis Ryegrass Non-native 
Foeniculum vulgare Fennel Non-native 
Fragaria californica California wild strawberry Native 
Geranium dissectum Cut-leaf geranium Non-native 
Helminthotheca echioides 
(formerly Picris echioides) Bristly ox-tongue Non-native 

Hordeum murinum ssp. 
leporinum 

Hare barley Non-native 

Juncus patens Spreading rush Native 
Malva nicaeensis Bull mallow Non-native 
Medicago polymorpha Bur clover Non-native 
Myoporum sp. Myoporum Non-native 
Oxalis pes-caprae Bermuda buttercup Non-native 
Plantago coronopus Buckhorn plantain Non-native 

Plantago maritima 
Seaside plantain, 
goosetongue Non-native 

Raphanus sativus Wild radish Non-native 
Rubus ursinus California blackberry Native 
Rumex crispus Curly dock Non-native 



List of Observed Plant Species in BSA (Alphabetical by Scientific Name 
Scientific Name Common Name Designation 
Rumex salicifolius var. 
crassus 

Willow dock Native 

Salix lasiolepis Arroyo willow Native 
Scabiosa columbaria Scabiosa Non-native 
Sonchus asper Spiny sowthistle Non-native 
Symphyotrichum chilense Pacific aster Native 
Tetragonia tetragonioides New Zealand spinach Non-native 
Tribulus terrestris Puncture vine Non-native 
Zantedeschia aethiopica Calla lily Non-native 

List of Wildlife Observed During 2014 Surveys (Taxonomic Order) 
Scientific Name Common Name 

Gavia immer Common loon 
Podiceps grisegena Red-necked grebe 
Podilymbus podiceps Pied-billed grebe 
Aechmophorus 
occidentalis 

Western grebe 

Pelecanus occidentalis Brown pelican 
Phalacrocorax auritus Double-crested 

cormorant 
Branta canadensis Canada goose 
Anas platyrhynchos Mallard 
Aythya valisineria Canvasback 
Melanitta perspicillata Surf scoter 
Oxyura jamaicensis Ruddy duck 
Cathartes aura Turkey vulture 
Buteo jamaicensis Red-tailed hawk 
Fulica americana American coot 
Pluvialis squatarola Black-bellied plover 
Calidris virgata Surfbird 
Calidris mauri Western sandpiper 
Larus canus Mew gull 
Larus occidentalis Western gull 
Calypte anna Anna’s hummingbird 
Corvus brachyrhynchos American crow 
Corvus corax Common raven 
Molothrus ater Brown-headed cowbird 
Agelaius phoeniceus Red-winged blackbird 
Euphagus 
cyanocephalus 

Brewer’s blackbird 
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Appendix G Email Communication with 
Resource Agencies        



From: Acord, Brian@Wildlife
To: Jared Elia
Subject: RE: San Francisco garter snake occurance information
Date: Monday, January 05, 2015 12:51:17 PM
Attachments: 20150105 Suppressed near El Granada.pdf

Good afternoon Jared,
…and happy new year. I buffered your project site near El Granada Beach by 4 miles and have
included all of our suppressed occurrences in this area (see enclosed map). CNDDB has suppressed
occurrences for monarch butterfly and San Francisco garter snake within this area. The nearest
SFGS occurrence is #7 near Denniston Creek about 1.5 miles NW. This site has been considered a
colony from 1972-1977, but decreasing in numbers; none were trapped in 1986, 1 found in 1989,
unknown number detected in 1996, & none trapped in 2006 but inconclusive. SFGS occurrences
#31 and #56 are about the same distance away. Occurrence #56 is about 2.3 miles north; 1 was
detected here in 1979, but this is on private conservation lands that is likely not surveyed or data
submitted to CNDDB. Occurrence #31 is also about 2.3 miles, but SSE near Pilarcitos Creek. One
was detected here in the late 1980s by a prominent herpetologist, but the data was reported
poorly without good details. Occurrence #35 is about 3 miles SE near Pilarcitos Creek; one was
detected here in 2004.
 
There are 3 monarch bivouac sites near your project location. Occurrence #66 is about 0.4 miles N;
monarchs were detected roosting here in the late 1980s, but we have not received any updated
information on this colony. Occurrence #65 is about 1 mile NW; hundreds were known to use this
site in the late 1980s, but was considered extirpated in 1990 due to development. Occurrence #55
is about 1.75 miles SE; 200-300 were observed in 1984 & 1987, present in 1988 & 1990, 400 in
1993, and none in 1995, 1996, and 1998 (decreasing to possibly extirpated).
 
Thank you for contacting us.
 
Sincerely,
Brian
 
--
**CNDDB has launched its new online field survey form web application. Check it out:
http://www.dfg.ca.gov/biogeodata/cnddb/submitting_data_to_cnddb.asp
--
Brian Acord
CNDDB Zoology Lead
(916) 322-7307
Brian.acord@wildlife.ca.gov
www.dfg.ca.gov/biogeodata/cnddb/

 
From: Jared Elia [mailto:Jared_Elia@wreco.com] 
Sent: Monday, December 29, 2014 8:53 AM
To: Acord, Brian@Wildlife
Subject: San Francisco garter snake occurance information
 
Hi Brian,

mailto:Brian.Acord@wildlife.ca.gov
mailto:Jared_Elia@wreco.com
http://www.dfg.ca.gov/biogeodata/cnddb/submitting_data_to_cnddb.asp
mailto:Brian.acord@wildlife.ca.gov
http://www.dfg.ca.gov/biogeodata/cnddb/
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Confidential information. Please do not distribute. BAcord Dec 2014.







I’m working on a proposed project at Surfer Beach near Half Moon Bay, and I’m trying to find
occurrence information for San Francisco garter snake in relation to the proposed project. I’ve
attached a map showing the exact project location, but if you need additional information, please
let me know.
 
Thank you,
Jared Elia
Biologist
WRECO
1243 Alpine Road, Suite 108
Walnut Creek, California 94596
Desk:      925-941-0017 ext. 229
Email:     jared_elia@wreco.com

 

mailto:jared_elia@wreco.com
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Executive Summary 
The County of San Mateo (County) and California Department of Transportation (Caltrans) 
propose to install Rock Slope Protection (RSP) along an approximately 175-linear-foot section of 
eroding ocean bluff adjacent to Route 1 at Surfer’s Beach in the City of Half Moon Bay in San 
Mateo County, California (Project).  The Project includes the construction of approximately 400 
feet of new recreational trail to connect the existing California Coastal Trail segments to the 
north and south of the Project site, as well as the construction of a staircase to provide access to 
the beach.  The portion of Coastal Trail to be constructed as part of this Project will be compliant 
with the Americans with Disabilities Act. 
 
The Project’s objective is to provide interim protection of Route 1 and the California Coastal 
Trail by preventing the collapse of the highway embankment, while also enhancing coastal 
access and recreation.   
 
The proposed Project is mostly located in Caltrans’ right-of-way, which is subject to the current 
statewide Caltrans Municipal Separate Storm Sewer System (MS4) permit (Order No. 2012-
0011-DWQ), effective July 1, 2013. The portion of the Project area within Half Moon Bay is 
regulated under the San Francisco Bay Region MS4 Permit (Order No. R2-2009-0074, adopted 
on October 14, 2009).  
 
This Water Quality Assessment Report summarizes the water quality assessment for the Project. 
The Project extends on Route 1 from Post Mile (PM) 32.0 to PM 32.2 in the City of Half Moon 
Bay in San Mateo County. 
 
The Project area is located within the coastal zone, but is located outside of any critical coastal 
areas as defined by the California Coastal Commission (CCC).  In addition, the Project area is 
located outside of any Areas of Special Biological Significance (ASBS). 
 
There are no creek crossings within the Project area. Roadway runoff from Route 1 is collected 
in roadside drainage inlets. The direct Project receiving water body is Half Moon Bay. Half 
Moon Bay at the Project area is not listed as an impaired water body. 
 
The slope below the highway is composed of man-made fill (approximately 8 ft thick) underlain 
by Pleistocene marine terrace deposits (Qmt). The primary erosion concern is the extent of wave 
action on the cliff exposures that underlay the present and proposed Route 1 and pedestrian trail. 
Depth to water would be explored during geotechnical investigation in the next phase. 
 
The disturbed soil area, added impervious area, and reworked impervious area are shown in 
Table 1 for the entire Project site.  
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Table 1. Project Impact Areas 

Potential Impacts 
Area 
(sq ft) 

Area 
(acres) 

Disturbed Soil Area 13,156 0.30 

Added Impervious Area 4,891 0.11 

Reworked Area 975 0.02 

Potential California Coastal Commission Wetland Area 4,450 0.10 

Willow Scrub Vegetation Impacts Area 4,120 0.09 

 
The Project Wetland Delineation Report (BioMaAS, Inc. 2013) mapped 0.48 acre of preliminary 
CCC wetlands in the Project Study Area. Any potential impacts to the potentially jurisdictional 
CCC wetland area and detailed methods to minimize impacts will be mitigated to the maximum 
extent possible. For potential unavoidable impacts to any wetlands, mitigation measures would 
be considered. It is the goal of the Project to avoid or minimize impacts to any potential 
wetlands.  
 
During construction, potential water quality impacts include sediment-laden discharge from 
disturbed soil areas and pollutant-laden discharge from storage or work areas. Temporary 
impacts can also result from construction near or within water resources. Permanent impacts to 
water quality would be minimal because of the small increase in impervious area.  
 
Short-term impacts could result from construction activities such as grading work. Dewatering is 
anticipated for the Project. The coastal areas would be protected according to the CCC 
regulations during Project construction.  
 
In accordance with Caltrans’ Standard Specifications, a Water Pollution Control Plan (WPCP) is 
necessary for this Project with a disturbed soil area of less than one acre. Potential Project 
impacts to stormwater runoff would be addressed with the use of pollution prevention measures 
or BMPs.   
 
The Project area is located within the hydromodification applicable area per the C.3 Stormwater 
Technical Guidance for San Mateo County (2013). However, the Guidance specifies that a 
project in the hydromodification Control Area from which runoff drains into tidal waters would 
be exempt from hydromodification requirements, if the project applicant demonstrates, in a 
statement signed by an engineer or qualified environmental professional, that this condition is 
met.  Because Half Moon Bay is tidal, coordination would be made with the County to verify 
this exemption for hydromodification mitigation measures. 
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Within Caltrans’ right-of-way, design pollution prevention BMPs and hydromodification 
management requirements would not be required according to Provision E.2.d.3 of the current 
Caltrans MS4 permit. Within Half Moon Bay’s right-of-way, the Project would not be required 
to incorporate site-design measures. 
 
Because the Project would potentially create and/or replace less than 10,000 sq ft of impervious 
surface, the Project would not be required to implement post-construction treatment control 
BMPs, according to the San Francisco Bay Region MS4 Permit.  
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Acronyms 
ac  acres 
ASBS  Areas of Special Biological Significance 
BAT  best available technology 
BCT  best conventional technology 
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CGP  Construction General Permit 
CEQA  California Environmental Quality Act 
City  City of Half Moon Bay 
County  San Mateo County 
CWA  Clean Water Act 
DPR  Detailed Project Report 
DSA  Disturbed Soil Area 
ESA  Environmentally sensitive area 
ESL   Environmental Study Limit 
EPA  Environmental Protection Act 
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MMPA Marine Mammal Protection Act 
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MS4  Municipal Separate Storm Sewer System 
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NEPA  National Environmental Policy Act 
NOI  Notice of Intent 
NPDES National Pollutant Discharge Elimination System 
NRCS  Natural Resources Conservation Service 
NWI  National Wetlands Inventory 
PM  Post Mile 
PPDG  Project Planning and Design Guide 
RSP  Rock Slope Protection 
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SMCPPP San Mateo County Pollution Prevention Plan 
SWMP  Storm Water Management Plan 
SWPPP Storm Water Pollution Prevention Plan 
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WPCP  Water Pollution Control Plan 
WQAR Water Quality Assessment Report 
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1 INTRODUCTION 

1.1 Project Description 
The County of San Mateo (County) and California Department of Transportation 
(Caltrans) propose to install Rock Slope Protection (RSP) along an approximately 175-
linear-foot section of eroding ocean bluff adjacent to Route 1 at Surfer’s Beach in the 
City of Half Moon Bay in San Mateo County, California (Project).  The Project includes 
the construction of approximately 400 feet of new recreational trail to connect the 
existing California Coastal Trail segments to the north and south of the Project site, as 
well as the construction of a staircase to provide access to the beach.  The portion of 
Coastal Trail to be constructed as part of this Project will be compliant with the 
Americans with Disabilities Act.  See Figure1 for a vicinity map.   
 
This Project would provide an interim solution to protect public safety while a long-term 
solution to protect Route 1 from future instabilities at Surfer’s Beach is identified.  The 
interim project will allow for pursuit of the second objective of the overall effort: further 
monitoring and investigations of potential long-term alternatives for maintaining and 
enhancing coastal recreation and access, including Route 1 connections.   

1.1.1 Project Location and Site Description 
The Project is located on the southwest side of Route 1 near the intersection of Route 1 
and Coronado Street, in the City of Half Moon Bay, just south of Pillar Point Harbor and 
adjacent to the unincorporated community of El Granada.  The Project location is 
between the highway and the Pacific Ocean, between Post Mile (PM) 32.0 to PM 32.2.  
The Project area encompasses approximately 3.6 acres. The majority of the Project area 
adjacent to Route 1 is within the Caltrans right-of-way (R/W); a small portion to the 
south is owned by the City of Half Moon Bay. 
 
Route 1 is a conventional highway with 12-foot lanes and 8-foot shoulders.  To the north 
of the Project site, a 10-foot-wide, paved bicycle and pedestrian pathway sits on top of 
the highway embankment between Route 1 and the Pacific Ocean.  This pathway is part 
of the California Coastal Trail.  The embankment slope consisting of 2 to 4-ton RSP 
extends on the ocean side from Pillar Point Harbor along the bike path up to PM 32.1 
adjacent to an existing Caltrans box culvert. Beginning at PM 32.0, to the southeast of 
Coronado Street intersection, the pathway is at the same elevation as Route 1 through the 
Project area; beginning at PM 32.05, the pathway becomes a 3-foot-wide dirt path and 
slopes severely toward the beach.  Between PM 32.11 and PM 32.08 a 132-foot section 
of the dirt path has eroded nearly up to Route 1.  The dirt path is not officially designated 
as part of the California Coastal Trail. 
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Figure1. Project Vicinity Map 
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1.1.2 Purpose and Need 
Wave action has eroded the bluff at Surfer’s Beach to as close as 7 ft from Route 1. This 
site is used by the public as the only access to Surfer’s Beach between the breakwater, 
approximately 900 feet to the north, and Magellan Avenue, 2,000 ft to the south. 
Additionally, Route 1 is the only regional thoroughfare making this roadway segment 
critical to public safety, the local economy, and quality of life.  Currently, the beach can 
only be accessed via an informal trail on the beach side of the ravine at Coronado Street 
and has the drawback of routing people close to the crumbling bluff edge.  The high rate 
of erosion, approximately 24 inches per year, has led to a concern for the future safety of 
this area and the adjacent Route 1. 
 
The purpose of the Project is to protect against coastal erosion that threatens the stability 
of Route 1, creates hazardous conditions for bicyclists and pedestrians that use the 
adjacent path, and prevents safe access to the beach. In addition to protecting the 
roadway, the Project would reestablish a formal recreational trail parallel to Route 1 and 
provide safe beach access to Surfer’s Beach. 

1.1.3 Project History and Regulatory Background 
Since the construction of the Pillar Point Harbor breakwater by the U.S. Army Corp of 
Engineers (USACE) in 1959, there have been erosion problems at this location caused by 
wave surge and a large reduction of the sediment supply.  As an attempt to solve the 
erosion problem, the County installed riprap in the 1960s along the El Granada Bluffs 
and the USACE built a rock arm off the East Breakwater.  These methods did not solve 
the problem. Various sources estimate that the shoreline has eroded at least 65 feet from 
the original shoreline and perhaps more than 150 ft.  
 
The surge problem within the harbor was resolved in 1982 when a new breakwater was 
built within the original breakwater, but the retreat of the coastline continues to pose a 
threat to the stability of Route 1 at the Project location.  To alleviate this problem, 
additional 2- to 4-ton RSP was placed along this section by Caltrans in the 1990s.  
However, it appears that appropriate filter fabric and backing material were not placed 
behind the RSP.  This has led to a loss of fines and settlement behind the RSP.  Concrete 
was placed at the edge of the bike path as an attempt to solve this problem, but poor 
surface runoff has also contributed to issues at the Project site. 
 
An initial appraisal, conducted in 2009 for the Northern Half Moon Bay Shoreline 
Improvement Project, reviewed the existing USACE project at Pillar Point Harbor to 
determine whether it is appropriate for the USACE to participate in the resolution of 
documented shoreline erosion and structural damage along the northern, open-coast 
shoreline of Half Moon Bay. Based on the problem identification and existing criteria, 
USACE authorities recommended using the Section 111 Continuing Authorities Program 
(CAP) to proceed to the feasibility phase and produce a Detailed Project Report (DPR) 
for a potential shoreline improvement project from the root of the East Breakwater to 
Arroyo de en Medio, a distance of 0.85 mile. 
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A report on the California Coastal Trail from San Mateo County Midcoast Pillar Point to 
Mirada Surf was prepared by the Midcoast Parks and Recreation Committee in 2010. The 
report addressed the route for the trail, including near- and long-term options and 
considerations for creating an action plan for implementation.  

1.1.4 Watershed Considerations 
Currently, Denniston Creek and Deer Creek both discharge into Pillar Point Harbor and 
leave sediment deposits within the breakwater.  The watersheds of both Denniston Creek 
and Deer Creek are shown in Figure 2.   
 

 
Figure 2. Watersheds for Denniston Creek and Deer Creek 
 
It is believed that the construction of Pillar Point Harbor has been the main cause of the 
high rate of erosion at the Project site.  Sediment that would have accreted along the 
shoreline to the south has been blocked off by Pillar Point Harbor, leaving Surfer’s Beach 
vulnerable to the documented erosion.  WRECO has done a preliminary comparison of 
the annual sediment yield from Denniston Creek and Deer Creek with the estimated 
annual sediment accumulation in Pillar Point Harbor performed by USACE.  It showed a 
close relationship between the two values, leading to the conclusion that the sediment 
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yield from Denniston Creek and Deer Creek would have helped reduce the erosion of the 
beach down-shore.   

1.1.5 Proposed Project 
The Project involves partially removing approximately 600 to 700 cubic yards of the 
existing fill and building a 5-foot deep key so that 2 to 4-ton RSP could be installed to 
reduce the erosive potential of the beach.  The RSP would have a top layer of 2- to 4-ton 
RSP approximately 5.25-feet thick.  Underneath, a 1.8 feet layer of Backing No.1 rock 
and fabric would be installed to prevent fine particles from migrating from underneath 
the RSP.  The RSP design will also propose a staircase to provide beach access. 
 
These layers of RSP would partially absorb and deflect the energy of the waves.  
Construction would be sequenced to build up the path embankment simultaneously with 
RSP.  This embankment will blend in with the existing RSP along the beach to the north. 
A typical section of the path and RSP is shown in Figure 3, and the layout of the Project 
site is shown in Figure 4.  Approximately 1,400 square feet of beach take will be required 
for the installation of RSP. 
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Figure 3. Typical Cross Section of Trail and RSP 
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Figure 4. Project Layout 
 

 

New Trail 
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Mean High Water = 4.99 ft NAVD 
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1.2 Approach to Water Quality Assessment 
The purpose of the Water Quality Assessment Report is to fulfill the requirements of the 
National Environmental Policy Act (NEPA) and the the California Environmental 
Quality Act (CEQA) and to provide information, to the extent possible, for National 
Pollutant Discharge Elimination System (NPDES) permitting. The document includes a 
discussion of the proposed project, the physical setting of the Project area, and the 
regulatory framework with respect to water quality. It also provides data on surface water 
and groundwater resources within the Project area and the water quality of these waters, 
describes water quality impairments and beneficial uses, identifies potential water quality 
impacts/benefits associated with the proposed Project, and recommends avoidance and/or 
minimization measures for potentially adverse impacts. 
 
The Project will require a Coastal Development Permit from the California Coastal 
Commission (CCC).  In order for the CCC to fulfill its environmental review 
responsibilities, the CCC relies on permit applicants (in this case the County and 
Caltrans) to provide the information and analyses necessary to address the potential 
impacts of the Project.  
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2 REGULATORY SECTION 

2.1 Federal Laws and Requirements 

2.1.1 Clean Water Act 
In 1972 Congress amended the Federal Water Pollution Control Act, making the addition 
of pollutants to the waters of the U.S. from any point source unlawful unless the 
discharge is in compliance with an NPDES permit.  Known today as the Clean Water Act 
(CWA), Congress has amended it several times.  In the 1987 amendments, Congress 
directed dischargers of stormwater from municipal and industrial/construction point 
sources to comply with the NPDES permit scheme.  Important CWA sections are: 
 

• Sections 303 and 304 require states to promulgate water quality standards, 
criteria, and guidelines. 

• Section 401 requires that an applicant for a federal license or permit for any 
activity potentially resulting in a discharge to waters of the U.S. must obtain 
certification from the State that the discharge will comply with other provisions of 
the act.  (Most frequently required in tandem with a Section 404 permit request. 
See below). 

• Section 402 establishes the NPDES, a permitting system for the discharges 
(except for dredge or fill material) of any pollutant into waters of the U.S. The 
Regional Water Quality Control Boards (RWQCB) administer this permitting 
program in California.  Section 402(p) requires permits for discharges of 
stormwater from industrial/construction and Municipal Separate Storm Sewer 
Systems (MS4s). 

• Section 404 establishes a permit program for the discharge of dredge or fill 
material into waters of the U.S.  This permit program is administered by the U.S. 
Army Corps of Engineers (USACE). 

 
This Project does not fall under Section 10 of the CWA because the proposed work site 
will all be above the Mean High Water elevation of 4.99 ft NAVD and the Mean Higher 
High Water elevation of 5.64 ft NAVD.  These elevations are taken from the Pillar Point 
Harbor (NOAA Station 9414131) station tide gauge.  Figure 5 shows the station datum. 
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Figure 5. Datum Elevations for Pillar Point Harbor, Station 9414131 
 
The objective of the CWA is “to restore and maintain the chemical, physical, and 
biological integrity of the Nation’s waters.” 
 
USACE issues two types of 404 permits: Standard and General permits. For General 
permits, there are two types: Regional permits and Nationwide permits.  Regional permits 
are issued for a general category of activities when they are similar in nature and cause 
minimal environmental effect.  Nationwide permits are issued to authorize a variety of 
minor project activities with no more than minimal effects.   
 
There are also two types of Standard permits: Individual permits and Letters of 
Permission.  Ordinarily, projects that do not meet the criteria for a Nationwide Permit 
may be permitted under one of USACE’s Standard permits.  For Standard permits, the 
USACE’s decision to approve is based on compliance with the U.S. Environmental 
Protection Agency’s (EPA) Section 404 (b)(1) Guidelines (U.S. EPA CFR 40 Part 230) 
and whether permit approval is in the public interest.  The 404(b)(1) Guidelines were 
developed by the U.S. EPA in conjunction with the USACE, and allow the discharge of 
dredged or fill material into the aquatic system (waters of the U.S.) only if there is no 
practicable alternative that would have less adverse effects.  The 404(b)(1) Guidelines 
state that USACE may not issue a permit if there is a least environmentally damaging 
practicable alternative to the proposed discharge that would have fewer effects on waters 
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of the U.S. and not have any other significant adverse environmental consequences.  Per 
the 404(b)(1) Guidelines, documentation is needed that a sequence of avoidance, 
minimization, and compensation measures have been followed, in that order.  The 
404(b)(1) Guidelines also restrict permitting activities that violate water quality or toxic 
effluent standards, jeopardize the continued existence of listed species, violate marine 
sanctuary protections, or cause “significant degradation” to waters of the U.S.  In 
addition, every permit from the USACE, even if not subject to the 404(b)(1) Guidelines, 
must meet general requirements; see 33 CFR 320.4. 

2.2 State Laws and Requirements 

2.2.1 Porter-Cologne Water Quality Control Act 
California’s Porter-Cologne Act, enacted in 1969, provides the legal basis for water 
quality regulation within California.  This Act requires a “Report of Waste Discharge” for 
any discharge of waste (liquid, solid, or gaseous) to land or surface waters that may 
impair beneficial uses for surface and/or groundwater of the State.  It predates the CWA 
and regulates discharges to waters of the State.  Waters of the State include more than 
just waters of the U.S., like groundwater and surface waters not considered waters of the 
U.S.  Additionally, it prohibits discharges of “waste” as defined and this definition is 
broader than the CWA definition of “pollutant.”  Discharges under the Porter-Cologne 
Act are permitted by Waste Discharge Requirements (WDRs) and may be required even 
when the discharge is already permitted or exempt under the CWA. 
 
The State Water Resources Control Board (SWRCB) and RWQCBs are responsible for 
establishing the water quality standards (objectives and beneficial uses) required by the 
CWA, and regulating discharges to ensure compliance with the water quality standards.  
Details regarding water quality standards in a project area are contained in the applicable 
RWQCB Basin Plan.  In California, Regional Boards designate beneficial uses for all 
water body segments in their jurisdictions, and then set criteria necessary to protect these 
uses.  Consequently, the water quality standards developed for particular water segments 
are based on the designated use and vary depending on such use.  In addition, the 
SWRCB identifies waters failing to meet standards for specific pollutants, which are then 
state-listed in accordance with CWA Section 303(d).  If a state determines that waters are 
impaired for one or more constituents, and the standards cannot be met through point 
source or non-source point controls (NPDES permits or Waste Discharge Requirements), 
the CWA requires the establishment of Total Maximum Daily Loads (TMDLs).  TMDLs 
specify allowable pollutant loads from all sources (point, non-point, and natural) for a 
given watershed. 

2.2.2 State Water Resources Control Board and Regional Water 
Quality Control Boards 

The SWRCB adjudicates water rights, sets water pollution control policy, issues water 
board orders on matters of statewide application, and oversees water quality functions 
throughout the state by approving Basin Plans, TMDLs, and NPDES permits.  RWCQBs 
are responsible for protecting beneficial uses of water resources within their regional 
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jurisdiction using planning, permitting, and enforcement authorities to meet this 
responsibility.   

2.2.3 National Pollutant Discharge Elimination System Program 

2.2.3.1 Municipal Separate Storm Sewer Systems (MS4) 
Section 402(p) of the CWA requires the issuance of NPDES permits for five categories of 
stormwater dischargers, including MS4s.  The U.S. EPA defines an MS4 as “any 
conveyance or system of conveyances (roads with drainage systems, municipal streets, 
catch basins, curbs, gutters, ditches, human-made channels, and storm drains) owned or 
operated by a state, city, town, county, or other public body having jurisdiction over 
stormwater, that are designed or used for collecting or conveying storm water.”  The 
SWRCB has identified Caltrans as an owner/operator of an MS4 pursuant to federal 
regulations. Caltrans’ MS4 permit covers all Caltrans rights-of-way, properties, facilities, 
and activities in the state.  The SWRCB or the RWQCB issues NPDES permits for five 
years, and permit requirements remain active until a new permit has been adopted. 
 
Caltrans’ MS4 Permit, adopted in September 2012, contains three basic requirements: 

• Compliance with the requirements of the CGP (see below); 

• Implementation of a year-round program in all parts of the State to effectively 
control stormwater and non-storm water discharges; and  

• Stormwater discharges must meet water quality standards through implementation 
of permanent and temporary (construction) best management practices (BMPs) to 
the maximum extent practicable, and other measures as the SWRCB determines 
to be necessary to meet the water quality standards.   

 
To comply with the permit, Caltrans developed the Statewide Storm Water Management 
Plan (SWMP) to address stormwater pollution controls related to highway planning, 
design, construction, and maintenance activities throughout California.  The SWMP 
assigns responsibilities within Caltrans for implementing stormwater management 
procedures and practices as well as training, public education and participation, 
monitoring and research, program evaluation, and reporting activities.  The SWMP 
describes the minimum procedures and practices that Caltrans uses to reduce pollutants in 
stormwater and non-storm water discharges.  It outlines procedures and responsibilities 
for protecting water quality, including the selection and implementation of BMPs.  The 
proposed project will be programmed to follow the guidelines and procedures outlined in 
the latest SWMP to address stormwater runoff. 
 
For all projects subject to the CGP with a DSA of less than one acre, applicants are 
required to develop and implement an effective Water Pollution Control Plan (WPCP). 
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2.2.3.2 Construction General Permit 
Construction General Permit (CGP) (Order No. 2009-009-DWQ, as amended by 2010-
0014-DWG), adopted on November 16, 2010, became effective on February 14, 2011.  
The permit regulates stormwater discharges from construction sites that result in a 
disturbed soil area (DSA) of 1 acre or greater, and/or are smaller sites that are part of a 
larger common plan of development.  Since this Project neither disturbs a soil area 
greater than 1 acre nor is it part of a common plan of development, it is exempt from the 
CGP. 

2.2.3.3 Section 401 Permitting 
Under Section 401 of the CWA, any project requiring a federal license or permit that may 
result in a discharge to a water of the United States must obtain a 401 Certification, 
which certifies that the project will be in compliance with State water quality standards.  
Correspondence with the RWQCB has concluded that the Section 401 Certification is not 
required for this Project because there will be no wastewater discharge.  Correspondence 
with the RWQCB is included in Appendix C. 

2.2.4 California Coastal Commission 
A Coastal Development Permit will be required for this Project.  The CCC retains 
permanent coastal permit jurisdiction over development proposed on the immediate 
shoreline (i.e., tidelands, submerged lands, and public trust lands). The California Coastal 
Commission also hears appeals of certain local governments’ coastal permit decisions 
and must review and approve any amendments to previously certified Local Coastal 
Programs. 
 
Critical Coastal Areas are areas along California’s coast where water is identified, 
according to the Critical Coastal Areas Program criteria, as being polluted by stormwater 
runoff and associated non-point source pollutants that can potentially harm the aquatic 
ecosystem. These Critical Coastal Areas include lakes, lagoons, estuaries, rivers, bays, 
and the ocean. 

 
The Project area is located within a coastal zone as defined by the CCC, but the Project 
area is located outside of any critical coastal areas as defined by the CCC.   

2.3 Regional and Local Requirements 

2.3.1 MS4 
For the areas outside of Caltrans’ right-of-way, the stormwater pollution control practices 
would conform to local requirements. The San Mateo Countywide Water Pollution 
Prevention Program (SMCWPPP) has developed a C.3 Stormwater Technical Guidance 
(2013) to fulfill the C.3 requirements in the California Regional Water Quality Control 
Boards’ (RWQCB) Municipal Regional Permit. The portion of the Project area within 
San Mateo County is regulated under the San Francisco Bay Region MS4 Permit (Order 
No. R2-2009-0074, adopted on October 14, 2009). The MS4 permit provides regulations 
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on new development projects that create 10,000 square ft or more of impervious surface. 
The City of Half Moon Bay, as a member of the SMCWPPP, is governed by the City’s 
NPDES permit. 
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3 AFFECTED ENVIRONMENT/EXISTING 
CONDITIONS 

The Project extends on Route 1 from Post Mile (PM) 32.0 to PM 32.2 in the City of Half 
Moon Bay in San Mateo County. 

3.1 General Setting 

3.1.1 Population and Land Use 
The U.S. Census Bureau estimated the population of San Mateo County to be 747,373 in 
2013. The City of Half Moon Bay was estimated to have a population of 12,013. 
 
The Project area in the City of Half Moon Bay consists of active open space (City of Half 
Moon Bay 2013).  

3.1.2 Topography 
In general, the Project area exhibits relatively rocky topography, dropping in elevation 
from approximately 25 ft above Mean Sea Level (MSL) near Route 1 to approximately 5 
ft above MSL along the bluffs.  

3.1.3 Hydrology 

3.1.3.1 Regional Hydrology 
The Project is entirely within Planning Watershed # 2202210002 in the Pacifica 
Hydrologic Sub-area (Hydrologic Sub-area No. 202.21) in the San Mateo Hydrologic 
Unit (Figure 6).  
 

 
Figure 6. Hydrologic Sub-Areas 

Source: Caltrans 
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Littoral drift and sediment loading occurs from north to south along the Project site.  
Since the construction of the outer Pillar Point Harbor breakwater by the U.S. Army Corp 
of Engineers (USACE) in 1959, there has been significant increase in erosion at the 
Project site. It is believed that this increase in erosion was triggered by wave surge and a 
large reduction in sediment supply to the Project site due to construction of the 
breakwater.  As an attempt to solve the erosion problem, the County installed RSP along 
the El Granada Bluffs in the 1960s, and the USACE built a rock arm off the East 
Breakwater.  These methods greatly reduced erosion within the limits of RSP placement, 
but erosion continued just south of the RSP placement.  Various sources estimate that the 
shoreline has eroded at least 65 feet from the original shoreline and perhaps more than 
150 feet since construction of the breakwater.  
 
In 1982, a new breakwater was built within the original breakwater to solve a surge 
problem within the harbor.  Currently, Denniston Creek and Deer Creek both discharge 
into Pillar Point Harbor and leave sediment deposits within the inner breakwater built in 
1982. The locations of the breakwaters are located in Figure 7.  Sediment that would have 
naturally accreted along the shoreline to the south has been blocked off by both the inner 
and outer breakwaters constructed to protect Pillar Point Harbor, leaving Surfer’s Beach 
vulnerable to the documented erosion. Therefore, it is believed that the construction of 
the Pillar Point Harbor breakwaters has been the main cause of the accelerated rate of 
erosion at the Project site.  The watersheds of both Denniston Creek and Deer Creek are 
shown in Figure 8.   
 

 
Figure 7. Location of Breakwaters 
 

Outer Breakwater 

Inner Breakwater 
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Figure 8. Watersheds for Denniston Creek and Deer Creek 
 
The retreat of the coastline continues to pose a threat to the stability of Route 1 at the 
Project site.  In the 1990s, Caltrans placed additional 2 to 4-ton RSP along Route 1, south 
of the outer breakwater to the Project site.  However, it appears that appropriate filter 
fabric and backing material were not placed behind the RSP.  This has led to a loss of 
fine sediment particles and settlement behind the RSP.  Concrete was placed at the edge 
of the bike path as an attempt to solve this problem, but poor surface runoff has also 
contributed to the erosion issues at this location.  This concrete has failed in several 
locations. 
 
An initial appraisal conducted in 2009 for the Northern Half Moon Bay Shoreline 
Improvement Project, reviewed the existing USACE project at Pillar Point Harbor to 
determine whether it is appropriate for the USACE to participate in the resolution of 
documented shoreline erosion and structural damage along the northern, open-coast 
shoreline of Half Moon Bay. Based on the problem identification and existing criteria, 
USACE authorities recommended using the Section 111 Continuing Authorities Program 
(CAP) to proceed to the feasibility phase and produce a Detailed Project Report (DPR) 
for a potential shoreline improvement project from the root of the East Breakwater to 
Arroyo de en Medio, a distance of 0.85 miles.  The study is currently still in process. 
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A report on the California Coastal Trail from San Mateo County Midcoast Pillar Point to 
Mirada Surf was prepared by the Midcoast Parks and Recreation Committee in 2010. The 
report addressed the route for the trail, including near- and long-term options and 
considerations for creating an action plan for implementation.  The final report also 
recommends improving this section of trail to complete the trail in this region. 

3.1.3.2 Local Hydrology 
Precipitation and Climate 
Half Moon Bay has a cool summer Mediterranean climate. Typical of Northern 
California, most of the rain falls from November to April. The normal annual 
precipitation is 26.2 inches. January is the coolest month with an average high of 58.4 °F 
and an average low of 42.9 °F. September is the warmest month with an average high of 
66.8 °F and an average low of 51.2 °F (Western Regional Climate Center 2013). 
 
Surface Streams 
There are no creek crossings within the Project area. Roadway runoff from Route 1 is 
collected in roadside drainage inlets. The direct Project receiving water body is Half 
Moon Bay. 
 
Floodplains 
The Project area is covered by Federal Emergency Management Agency (FEMA) Flood 
Insurance Rate Map (FIRM) Numbers 06081C0138E, 06081C0140E, 06081C0251E, and 
06081C0255E (2012). The FEMA FIRMs show that a Zone D floodplain exists in the 
Project area southwest of the centerline of Route 1.  Zone D corresponds to areas in 
which flood hazards are undetermined, but possible.  
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Figure 9. FEMA FIRMs in the Project Vicinity  

Source: FEMA 
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Municipal Supply 
The Caltrans District 4 Work Plan (2014) did not identify any drinking water reservoir or 
recharge facilities within the vicinity of the Project area in San Mateo County. 

3.1.3.3 Groundwater Hydrology 
SWRCB’s Geotracker did not contain water table information near the Project site. Depth 
to water is anticipated to be shallow and would be explored during geotechnical 
investigation in the next phase.  

3.1.4 Geology/Soils 
In general, the Project is underlain by Holocene and Pleistocene units that are both man-
made and naturally forming. The depositional environment of the deposits comprises 
primarily a near-shore marine environment with marine terrace and beach deposits.  Man-
made artificial fill exists within the area and is denoted by man-made waste.  According 
to the Geologic Map of the Montara Mountain and San Mateo Quadrangle (Pampeyan 
1994), deposits within the project site comprise the Artificial Fill (Qf1) Historic and 
Marine Terrace Deposits (Qmt) upper Pleistocene.  The relevant portion of the map is 
included in the Project Preliminary Geotechnical Assessment (WRECO 2014b). 
 
General information for the soil characteristics at and near Surfer’s Beach was obtained 
from the Natural Resources Conservation Service’s Web Soil Survey, which identified 
the existing soils at Surfer’s Beach to be Denison clay loam (DcA) and Denison clay 
loam imperfectly drained (DdA). Denison clay loam (DcA) is classified as hydrologic 
soil group (HSG) C and Denison clay loam imperfectly drained (DdA) is classified as 
HSG C/D (WRECO 2014b).  

3.1.4.1 Soil Erosion Potential 
Erosion is the detachment and movement of soil material by natural processes, such as 
wind and water. The rate of soil erosion, which is dependent on the local landscape, 
climate, and soil properties, can be accelerated by human activities such as construction 
grading and excavation. In the Project vicinity, erosion tidal influence is the dominant 
natural erosion process. A recent analysis by the USACE of the bluff retreat from 1993 to 
2012 suggests that the approximately 2,200-ft  long unprotected section of the coastline 
in this area south of the Caltrans existing revetment is retreating at a rate of 1.64 ft per 
year (USACE, 2014).   

3.1.5 Biological Communities 

3.1.5.1 Aquatic Habitat 
Marine mammals are protected under the federal Marine Mammal Protection Act 
(MMPA). Common marine mammals that could potentially occur within the Project 
vicinity are harbor seals, sea lions, porpoises, and dolphins. There is no breeding habitat 
for seals and potential haul out sites undergo routine human disturbance. (WRECO 
2014a). 
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3.1.5.2 Special-Status Species 
WRECO biologists conducted reconnaissance-level surveys of the biological study area 
on September 18, 2014, to assess existing natural resources, to identify plant 
communities and habitat types, and to identify indicators of potential habitat and/or the 
presence of special-status species. Ninety-two plant and animal species listed as federally 
and/or State threatened, and/or  species of special concern were identified on federal, 
State, and California Native Plant Society online databases as having the potential to 
occur within the study area, which includes the Project site and surrounding area. The 
study area provides minimal suitable habitat due to chronic human disturbance, invasive 
species intrusion, and habitat fragmentation, which limit the potential for rare and 
special-status plant species to occur. Many of the special-status wildlife species listed in 
the databases would not potentially occur in the study area because suitable habitat is not 
present. There are five species with the potential to occur based upon the presence of 
habitat or known occurrences within the study area, including green sturgeon (Acipenser 
medirostris), central California coast steelhead (Oncorhynchus mykiss irideus), chinook 
salmon (Oncorhynchus tshawytscha), coho salmon (Oncorhynchus kisutch), and 
saltmarsh common yellowthroat (Geothlypis trichas sinuosa) (nesting habitat) (WRECO 
2014a). 

3.1.5.3 Stream/Riparian Habitats 
Vegetation communities within the study area are characterized as willow/coastal scrub, 
annual grassland, and marine. The dominant vegetation community present within the 
study area is willow/coastal scrub. The ruderal community is defined as the existing 
earthen pedestrian trail. Other vegetation communities present include annual grassland 
and marine (WRECO 2014a). 

3.1.5.4 Wetlands 
A wetlands delineation performed by BioMaAs in December 2013 did not find any 
waters of the U.S. within the Project site area. The report delineated 0.48 acre of 
potentially jurisdictional CCC wetlands in the Project Study Area (Figure 10). 
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Figure 10. Wetland Delineation by BioMaAS 

Source: BioMaAS (2013) 

3.2 Water Quality Objectives/Standards and Beneficial Uses 

3.2.1 Surface Water Quality Objectives/Standards and Beneficial 
Uses 

The San Francisco Bay RWQCB Basin Plan (2013) identifies narrative and numerical 
water quality objectives for the region. Excerpts from Chapter 3 “Water Quality 
Objectives” of the Basin Plan are included in Appendix A.1. 
 
The general water quality objectives established for surface waters within the San 
Francisco Bay region include bacteria, bioaccumulation, biostimulatory substances, color, 
dissolved oxygen, floating material, oil and grease, population and community ecology, 
pH, radioactivity, salinity, sediment, settleable material, suspended material, sulfide, taste 
and odors, temperature, toxicity, turbidity, and un-ionized ammonia.  
 
The Project’s receiving water body, Half Moon Bay, is listed in the San Francisco Bay 
RWQCB Basin Plan (2013) for existing beneficial uses including the following: 

 
• IND—Industrial Service Supply    
• COMM—Commercial and Sport Fishing 
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• SHELL—Shellfish Harvesting    
• MAR—Marine Habitat     
• MIGR—Migration of Aquatic Organisms   
• RARE—Rare, Threatened, or Endangered Species  
• SPWN—Spawning, Reproduction, and/or Early Development 
• WILD—Wildlife Habitat  
• REC-1—Water Contact Recreation    
• REC-2—Non-contact Water Recreation   
• NAV—Navigation 

3.2.2 Groundwater Quality Objectives/Standards and Beneficial Uses 
The Basin Plan (2013) identifies narrative and numerical groundwater objectives for the 
region. Excerpts from Chapter 3 “Water Quality Objectives” of the Basin Plan are 
included in Appendix A.2. The Basin Plan states, “at a minimum, groundwater shall not 
contain concentrations of bacteria, chemical constituents, radioactivity, or substances 
producing taste and odor in excess of the groundwater quality objectives unless naturally 
occurring background concentrations are greater.”  
 
The Project area is located within the Half Moon Bay Terrace Groundwater Basin (Basin 
Number 2-22), which has the existing beneficial uses of municipal and domestic water 
supply and agricultural water supply, and potential beneficial uses of industrial process 
and service water supply (San Francisco Bay RWQCB 2013). 

3.3 Existing Water Quality 

3.3.1 List of Impaired Waters 
According to the 2010 Integrated Report (Clean Water Act Section 303[d]/305[b] 
Report), Half Moon Bay at the Project area is not listed as an impaired water body. 

3.3.2 Areas of Special Biological Significance 
The Project area is located outside of any California’s Areas of Special Biological 
Significance.  
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4 ENVIRONMENTAL CONSEQUENCES  
The disturbed soil area (DSA), added impervious areas (AIA), and reworked impervious 
areas are shown in Table 2. 
 
Table 2. DSA and Impervious Areas within Project Site 

Potential Impacts 
Area 
(sq ft) 

Area 
(acres) 

Disturbed Soil Area 13,156 0.30 

Added Impervious Area 4,891 0.11 

Reworked Area 975 0.02 

 

4.1 Potential Impacts to Water Quality 
During construction, potential water quality impacts include sediment laden discharge 
from disturbed soil areas and pollutant laden discharge from storage or work areas. 
Temporary impacts can also result from construction near or within water resources. A 
small amount of impervious area would be added, but permanent impacts to water quality 
would be minimal.  

4.1.1 Anticipated Changes to the Physical/Chemical Characteristics 
of the Aquatic Environment 

This Project results in an increase of impervious area that could potentially increase the 
volume and velocity of stormwater flow to the downstream receiving water body.  In 
addition, pollutant loading could also be increased.  However, the added impervious area 
is minor (see Table 2).  The AIA is directly related to the potential water quality impacts.   

4.1.1.1 Currents, Circulation, or Drainage Patterns 
The goal of the Project drainage design would be to maintain existing drainage patterns.   
 
However, the AIA created by the Project would result in minimal impacts to the existing 
hydrograph, including minimal increases in the low-flow and peak-flow velocity and 
volume to Half Moon Bay.  Existing drainage systems at the edge of shoulders or in the 
median of Route 1 are not expected to be impacted.  The proposed pedestrian trail would 
be sloped towards the RSP and beach to mimic the existing drainage pattern; therefore, 
new drainage systems would not be required for the Project.  This would also allow for 
run-off infiltration. 

4.1.1.2 Navigation 
Drainage patterns along Route 1 will remain in the temporary and permanent conditions.  
No grading work will be done on Route 1 for this Project.  Temporary traffic realignment 
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is anticipated along the Project site.  A detour will have to be created so that traffic would 
be shifted to the northbound lanes and northbound shoulder to accommodate the 
temporary closure of the southbound shoulder and a small portion of the southbound lane.  
The southbound shoulder and a portion of the southbound lane of Route 1 will need to be 
closed in the Project work area to allow for equipment use.  The lane and shoulder 
closures will follow Caltrans standard plans.  To the extent feasible, detours/service 
interruptions would be disclosed to affected parties in advance and occur during non-peak 
periods. The Project would result in no operational impact to level of service or otherwise 
on Route 1. Temporary access to Surfer’s Beach will be maintained during the Project as 
temporary stairs will be installed during construction. 
  

4.1.1.3 Suspended Particulates (Turbidity) 
The additional AIA from this Project is not expected to increase turbidity in runoff over 
DSAs entering storm drainage facilities.  However, temporary construction BMPs will be 
in place to make sure that any sediment-laden flow from construction activities will not 
flow into storm drainage facilities or nearby water bodies. 
 
The amount of added impervious area permanently added to the Project location will be 
minimal.  This would increase the amount of runoff not infiltrated or dispersing over 
unpaved surfaces.  However, the additional impervious area is minimal relative to the 
Half Moon Bay watershed.  Any stormwater impacts would be mitigated through the 
proper implementation of permanent design pollution prevention BMPs such as erosion 
control measures.   

4.1.1.4 Flood Control Functions 
The goal of the Project is to avoid and minimize effects to the Half Moon Bay floodplain.  
No work is proposed within any special flood hazard areas.  The Project Surfer’s Beach 
Shoreline Protection Project Summary of Floodplain Encroachment Technical 
Memorandum (WRECO 2014c) provides a detailed analysis of Project impacts to the 
Half Moon Bay floodplain.   

4.1.1.5 Erosion and Accretion Patterns 
The Project site lies in the tidal area of Half Moon Bay and is therefore exempt from 
hydromodification mitigation. 

4.1.1.6 Groundwater 
This Project would result in the addition of impervious area and reduce the available 
unpaved area that previously allowed runoff to infiltrate into the native soils.  The 
reduction of runoff infiltrating through native soils has the potential to result in loss in 
volume or amount of water that previously recharged localized aquifers and reduce 
regional groundwater volumes.  The reduction in local aquifer and groundwater recharge 
also has the potential to impact the beneficial uses of the groundwater basin.   
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The watershed area of Half Moon Bay Terrace groundwater basin is 9,189 ac, so the 
Project would only increase the impervious area by 0.001%.  While this minimal increase 
in impervious area would reduce the available area for infiltration of stormwater, 
groundwater impacts would be minimal.   
 
The proposed Project does not involve substantial excavations that may affect 
groundwater resources.  Dewatering is anticipated for the Project.  

4.1.2 Anticipated Changes to the Biological Characteristics of the 
Aquatic Environment 

4.1.2.1 Special Aquatic Sites  

Potential CCC wetland areas have been delineated by BioMaAS in a recent study (see 
Figure 10).  Any impacts to the potentially jurisdictional CCC wetland area and detailed 
methods to minimize impacts, if needed, will be determined once the Project team 
consults with the CCC. Marine mammals are capable of leaving areas where Project 
activities are taking place. BMPs that reduce sedimentation, which could adversely affect 
aquatic invertebrates and fish (the primary food source for marine wildlife), along with 
reducing noise and vibrations would minimize temporary impacts (WRECO 2014a). 

4.1.2.2 Habitat for Fish and Other Aquatic Organisms 
The Project could cause direct and indirect effects on habitat for special-status species 
from construction activities, which would be temporary in duration. However, no federal, 
State or CNPS-listed species are expected to be adversely impacted with the 
implementation of general and species-specific avoidance and minimization measures 
(WRECO 2014a). 

4.1.2.3 Endangered or Threatened Species 
A total of 31 special-status wildlife species from the federal and State databases and 
NOAA websites are recorded for the Half Moon Bay USGS quadrangle and surrounding 
quadrangles (WRECO 2014a).  
 
The Project could cause direct and indirect effects on habitat for special-status species 
from construction activities, which could be temporary in duration. However, no federal, 
State or CNPS-listed species are expected to be adversely impacted with the 
implementation of general and species-specific avoidance and minimization measures 
(WRECO 2014a). 

4.1.2.4 Invasive Species 
Pampas grass (Cortedaria jubata) also occurs in the Project area. This is a particularly 
noxious weed, along with the German ivy and iceplant, and should be eradicated from the 
site to prevent the spread of these non-native invasive species (BioMaAS 2013). 
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4.1.3 Anticipated Changes to the Human Use Characteristics of the 
Aquatic Environment 

4.1.3.1 Recreation and Commercial Fisheries 
The Pacific Ocean near San Mateo and San Francisco counties has been identified as 
having the following beneficial uses: 
 

• Commercial and Sport Fishing 
• Shellfish Harvesting 
• Water Contact Recreation (REC-1) 
• Non-contact water recreation (REC-2) 

 
No commercial fisheries would be directly affected by the construction or operation of 
the Project.  The water recreation is expected to be facilitated by the construction of 
pedestrian trail to access the beach.   

4.1.3.2 Parks, National and Historic Monuments, National Seashores, Wild 
and Scenic Rivers, Wilderness Areas, etc. 

The Project is not located in the vicinity of any rivers designated as part of the National 
Wild and Scenic Rivers System.  As such, no wild or scenic rivers would be directly 
affected by the construction or operation of the Project.   

4.1.3.3 Safety 
The proposed Project would provide safe access to the beach by reducing severe coastal 
erosion that threatens the stability of Route 1, and minimizing hazardous conditions for 
pedestrians that use the adjacent coastal trail. 

4.1.4 Short-Term Impacts During Construction 
The Project is not expected to impact beach access during construction because 
temporary stairs leading to the beach from the Coastal trail will be provided for the 
public. 
 
Earth-moving and other construction activities could cause minor erosion and runoff of 
topsoils into Half Moon Bay along the Project corridor during construction, which could 
temporarily affect water quality in Half Moon Bay.  General construction equipment 
would be used to perform construction activities, which may include a large crane, 
rubber-tired backhoe, front-end loader, and excavator. Dump trucks would be used to 
haul excavated material that cannot be reused to an approved disposal facility and deliver 
RSP. An excavator would be used to remove material along with other small equipment. 
An excavator or crane would also be used to place the RSP within the key at the toe of 
the embankment, as well as along the slope.  
No barge use is anticipated. 
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During construction, the work would have the potential for temporary water quality 
impacts due to grading and excavation activities, which could cause increased erosion.  
Stormwater runoff from the Project site may transport pollutants to nearby receiving 
water if BMPs are not properly implemented.  Generally, as the DSA increases, the 
potential for temporary water quality impacts also increases.  The proposed Project has an 
estimated DSA of 0.30 ac; therefore, the Project could have potential water quality 
impacts during construction.   
 
Fueling or maintenance of construction vehicles would occur within the Project site 
during construction, so there would be a risk of accidental spills or releases of fuels, oils, 
or other potentially toxic materials.  An accidental release of these materials could pose a 
threat to water quality if contaminants enter storm drains, open channels, or surface water 
receiving bodies.  The magnitude of the impact from an accidental release depends on the 
amount and type of material spilled.   
 
During construction activities, there would be temporary noise, dust, and vibratory 
impacts. These temporary impacts would be limited and short in duration. Traffic control 
would be required throughout the Project.  
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5 AVOIDANCE AND MINIMIZATION MEASURES 
This Project is expected to result in less than significant impacts to water quality with the 
following avoidance and minimization measures incorporated into the Project design and 
construction.   

5.1 Avoidance and/or Minimization Measures for Water 
Resources 

 
For the proposed pedestrian trail embankment, the Project proposes work over the 
potentially jurisdictional CCC wetlands.  Unavoidable impacts to the potentially 
jurisdictional wetlands will be mitigated for the Project.  The Project Wetland 
Delineation Report (BioMaAS, Inc. 2013) delineated 0.48 acre of potentially 
jurisdictional CCC wetlands in the Project Study Area (see Figure 10).  A wetlands 
delineation performed by BioMaAs in December 2013 did not find any waters of the U.S. 
within the Project site area.  Route 1 is an elevated highway in the Project area with 
sloped embankments, ditches, and storm drain features that are not conducive to the 
ponding of runoff.   
 
To minimize potential impacts to potentially jurisdictional CCC wetlands, construction 
activities would be limited to the smallest area possible to complete the proposed work.  
Construction would follow approved BMPs, including but not limited to erosion control, 
sediment control, spill prevention, and vehicle/equipment refueling measures to minimize 
any potential for impacting any wetlands onsite or downstream of the Project.   
 
A qualified biologist would clearly delineate the limited construction areas and ESAs, if 
any, for incorporation into the Project plans and specifications.  The construction crew 
would be alerted if a sensitive habitat exists adjacent to the construction zone.  Before 
construction begins, the contractor would install ESA fencing to clearly delineate 
protected areas and would confine workers and equipment to the designated construction 
areas.   
 
A five foot deep trench will be excavated at the toe of fill to key the RSP below the 
beach.  This work will be done above the mean higher high water as shown in Figure 4.  
The trench will be excavated into the marine terrace geologic unit that exists at this 
elevation on the project site.  This geologic unit will act as a natural coffer dam due to its 
semi impermeable nature when compared with beach sand.  This should minimize 
groundwater from entering the trench.  Filter fabric and a layer of backing material will 
be placed at the bottom of the trench before the larger RSP will be placed.  There will be 
no wastewater discharges to receiving waters from these activities.  Trenching and 
placement of RSP will take place at times of low tide as an added measure to not allow 
wave runup on to work area.   The geological boring performed at the Project site, as 
shown in the Surfer’s Beach Shoreline Protection Project Preliminary Geotechnical 
Assessment (WRECO, 2015), verified that at beach elevations, clayey terrace deposits 
exist, making percolation of tidal waters into the trench unlikely. 
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5.2 Avoidance and or Minimization Measures for 
Stormwater and Groundwater 

The design features to address water quality impacts are a condition of the regional 
NPDES permit and other regulatory agency requirements.  Implementation of details for 
these design feature or BMPs would be developed and incorporated into the Project 
design and operations prior to the Project startup.  With proper implementation of these 
design features or BMPs, short-term, construction-related water quality impacts and 
permanent water quality impacts would be avoided or minimized.   

5.2.1 Project Construction 
Caltrans requires the Project’s contractors to implement a WPCP to comply with the 
conditions of the Caltrans’ MS4 permit. 
 
The WPCP would be submitted by the Contractor and approved by Caltrans prior to the 
start of construction.  The WPCP is intended to address construction-phase impacts, and 
include, at minimum, the following elements: 
 

• Project Description – The Project description includes maps and other information 
related to construction activities and potential sources of pollutants. 

• Minimum Construction Control Measures – These measures may include limiting 
construction access routes, stabilization of areas denuded by construction, and 
using sediment controls and filtration. 

• Soil Stabilization (Erosion Control) and Sediment Control – The WPCP is 
required to contain a description of soil stabilization practices, sediment control 
measures to prevent a net increase in sediment load in stormwater, controls to 
reduce tracking sediment onto roads, and controls to reduce wind erosion. 

• Non-Stormwater Management BMPs – The WPCP includes provisions to reduce 
and control discharges other than stormwater. 

• Post-Construction Stormwater Management – The WPCP includes a list of 
stormwater control measures that provide ongoing (permanent) protection for 
water resources. 

• Waste Management and Materials Pollution Control BMPs – The WPCP includes 
a waste management section including equipment maintenance waste, used oil, 
batteries, etc.  All waste must be disposed of as required by State and federal law. 

• Maintenance, Inspection, and Repair – The WPCP requires an ongoing program 
to ensure that all controls are in place and operating as designed. 

• Monitoring – This provision requires documented inspections of the control 
measures. 

• Annual Certification – Each year by July 15, the contractor must certify that the 
water pollution control measures are being implemented in accordance with the 
accepted WPCP for the project, including accepted WPCP amendments. The 
contractor must submit the annual certification to the Resident Engineer for 
acceptance. 
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• Training – The WPCP provides documentation on the training and qualifications 
of the designated Qualified SWPPP Developer and Qualified SWPPP Practitioner.  
Trained personnel must do inspections, maintenance, and repair of construction 
site BMPs. 

• Construction Site Monitoring Program – The WPCP includes a Construction Site 
Monitoring Program detailing the procedures and methods related to the visual 
monitoring and sampling and analysis plans for non-visible pollutants, sediment 
and turbidity, pH, and bioassessment. 

 
Caltrans is required to reduce pollutants in stormwater discharges to the maximum extent 
practicable.  For discharges from a construction site, pollutants must be reduced using the 
Best Available Technology Economically Achievable, and conventional pollutants (i.e. 
total suspended solids and pH) must be reduced using Best Conventional Technology. 

5.2.2 List of Proposed Temporary Construction Site Best 
Management Practices 

Potential temporary impacts to water quality can be avoided or minimized by 
implementing standard BMPs recommended for a particular construction activity.  The 
selected temporary BMPs are consistent with the practices required under the Caltrans 
MS4 permit and are intended to achieve compliance with the requirements of the permits.  
Compliance with the requirements of these permits, and adherence to the conditions, 
would reduce or avoid potentially significant construction-related impacts. 
 
Adverse impacts can occur during construction-related activities.  Soil erosion, especially 
during heavy rainfall, can increase the suspended solids, dissolved solids, and organic 
pollutants in stormwater runoff generated within the Project limits.  These conditions will 
persist until completion of construction activities and implementation of long-term 
erosion control measures. 
 
The proposed Project is not anticipated to require dewatering.  Dewatering and associated 
permitting activities would be confirmed in the next phase, and a dewatering plan would 
be provided by the contractor. Contract documents would address any necessary permits 
for dewatering. Scheduling is also a BMP that should be considered.   
 
Non-stormwater waste management is also essential to minimize the potential for water 
quality impacts.  Accidental spills of petroleum hydrocarbons (such as fuels and 
lubricating oils), concrete wastewater, and possibly sanitary wastes from construction 
work site wash facilities are also of concern during construction activities.  An accidental 
release of these wastes can adversely affect surface water quality, vegetation, and wildlife 
habitat. 
 
A spill on the roadway would trigger immediate response actions to report, contain, and 
mitigate the incident.  The California Office of Emergency Services has developed a 
Hazardous Materials Incident Contingency Plan, which provides a program for response 
to spills involving hazardous materials.  The plan designates a chain of command for 
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notification, evacuation, response, and cleanup of spills.  Caltrans also has spill 
contingency procedures and response crews.  
 
Erosion control measures can be applied to all exposed areas during construction, 
including the trapping of sediment within the construction area through the placing of 
barriers, such as silt fences, at the perimeter of downstream drainage points.  Other 
methods of minimizing erosion impacts include the implementation of hydromulching 
and/or limiting the amount and length of exposure of graded soil.  In addition to these 
erosion control measures, the use of compost is strongly encouraged by Caltrans.  
Compost not only improves erosion resistance and vegetation establishment, but it also 
helps immobilize heavy metals that are common along highways.  Compost can be 
considered or specified at the design phase of the Project. 
 
The Project Planning and Design Guide (PPDG) (Caltrans 2010) and the C.3 Stormwater 
Technical Guidance (San Mateo County 2013) describe approved erosion control BMPs.  
Temporary erosion control and water quality measures will be defined in detail in the 
Erosion Control and Water Pollution Control design sheets prepared for the Project.  The 
proposed construction site BMPs would be reviewed and approved by the Construction 
Stormwater Coordinator during the plans, specifications, and estimate phase. 
 
The suggested minimum temporary control BMPs that would be necessary for the Project 
are included in Table 3.  Further evaluation of the BMPs necessary for this Project to 
comply with the Caltrans and San Mateo County MS4 Permit would be detailed during 
the plans, specifications and estimates phase.  Furthermore, during construction, the 
Contractor would be required to detail in the WPCP actual in-field implementation of the 
BMPs, plus amend the WPCP as necessary to match field conditions and phasing of the 
Project.   
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Table 3.  Temporary BMPs 
Temporary BMP Purpose 
Soil Stabilization 
Move-In/Move-Out Mobilization locations where permanent erosion control or revegetation to 

sustain slopes is required within the Project.   
Temporary Cover Plastic covers for stockpiles. 
Temporary Fence (Type ESA) High visibility fence to designate areas off-limits to the contractor. 
Sediment Control 
Temporary Fiber Rolls Degradable fibers rolled tightly and placed on the toe and face of slopes to 

intercept runoff. 
Temporary Silt Fence Linear, permeable fabric barriers to intercept sediment-laden sheet flow. Placed 

downslope of exposed soil areas, along project perimeter. 
Temporary Gravel Bag Berm Single row of gravel bags installed end to end to form a barrier across a slope to 

intercept runoff. Can be used to divert or detain moderately concentrated flows. 
Temporary Drainage Inlet 
Protection 

Runoff detainment devices used at storm drain inlets that may be subject to 
runoff from construction activities. 

Tracking Control   
Temporary Construction 
Entrances/Exits 

Points of entrance/exit to a construction site that are stabilized to reduce the 
tracking of mud and dirt onto public roads. 

Street Sweeping Removal of tracked sediment to prevent entrance to a storm drain or 
watercourse. 

Non-Stormwater Management 
Dewatering Operations Dewatering activities associated with stormwater and non-stormwater to prevent 

the discharge of pollutants from construction site. 
All other anticipated non-stormwater management measures are covered under Job Site Management. 
Waste Management and Materials Pollution Control 
Temporary Concrete Washout 
Facilities 

Specified vehicle washing areas to contain concrete waste materials. 

All other anticipated waste management and materials pollution control measures are covered under Job Site 
Management. 
Job Site Management 
General measures covered under job site management 
include: 

• Spill prevention and control 
• Materials management 
• Stockpile management 
• Waste management 
• Hazardous waste management 
• Contaminated soil 
• Concrete waste 
• Sanitary and septic waste and liquid waste 

 
Miscellaneous job site management includes: 

• Training of employees and subcontractors 
• Proper selection, deployment, and repair of 

construction site BMPs 

Non-stormwater management consists of: 
• Water control and conservation  
• Illegal connection and discharge detection and 

reporting 
• Vehicle and equipment cleaning 
• Vehicle and equipment fueling and 

maintenance 
• Material and equipment used over water 
• Structure removal over or adjacent to water 
• Paving, sealing, saw cutting and grinding 

operations 
• Thermoplastic striping and pavement markers 
• Concrete curing and concrete finishing 

 
Several other temporary water quality or construction site BMPs are listed in the Caltrans 
Stormwater Quality Handbooks, and each should be considered for inclusion as the 
design progresses.  
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5.2.3 Permanent Pollution Prevention Design Measures 
The Caltrans MS4 permit contains provisions to reduce, to the maximum extent 
practicable, pollutant loadings from the facility once construction is complete.  The 
permit stipulates that permanent measures that control pollutant discharges must be 
considered and implemented for all new or reconstructed facilities.  Permanent control 
measures located within Caltrans’ rights-of-way reduce pollutants in stormwater runoff 
from the roadway.  These measures reduce the suspended particulate loads, and thus 
pollutants associated with the particles, from entering waterways.  The measures would 
be incorporated into the final engineering design or landscape design of the Project and 
would take into account expected runoff from the roadway.  In addition, the permit also 
stipulates that an operation and maintenance program be implemented for permanent 
control measures.  This category of water quality control measures can be identified as 
including both design pollution prevention BMPs and treatment BMPs. 
 
Many design elements that are traditionally part of highway, drainage, and landscape 
design for a project are considered beneficial to pollution prevention.  The particular 
discipline designers must consider all of the items discussed in the following sub-
sections. 

5.2.3.1 List of Proposed Design Pollution Prevention BMPs 
The Project area is located within the hydromodification applicable area per the C.3 
Stormwater Technical Guidance for San Mateo County (2013). However, the Guidance 
specifies that a project in the hydromodification Control Area from which runoff drains 
into tidal waters would be exempt from hydromodification requirements, if the project 
applicant demonstrates, in a statement signed by an engineer or qualified environmental 
professional, that this condition is met. Also, this Project creates and replaces less than 
one acre of impervious area.  Therefore, hydromodification will not be required for this 
Project. 
 
Within Caltrans’ right-of-way, the Project would potentially add more than 5,000 square 
ft but less than 1 acre of new impervious surface so design pollution prevention BMPs 
would likely be required.  Hydromodification management requirements will not be 
required according to Provision E.2.d.3 of the current Caltrans MS4 permit.  
 
Within the County’s right-of-way, the Project would not create and/or replace any 
impervious surface so the Project will not be required to incorporate permanent pollution 
prevention BMPs. 
 
Consideration of downstream effects related to potentially increased flow 
Increased sediment loads may be transported downstream to Half Moon Bay; therefore, 
permanent erosion control measures should be applied to all new or exposed slopes. 
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Concentrated flow conveyance systems 
The Project would: 
 

1. Have the potential to create water gullies 
2. Create or modify existing slopes 

 
Slope/surface protection systems 
The Project would create or modify existing slopes requiring the application of one or 
more of the following control measures: 
 

1. Vegetated surfaces 
2. Hard surfaces 

 
Preservation of existing vegetation  
At all locations, preserving existing vegetation is beneficial.  The following general steps 
should be taken to preserve existing vegetation during the Design Phase: 
 

1. Identify and delineate in contract documents all vegetation to be retained. 
2. Designer should provide specifications in contract documents that the 

Contractor would delineate the areas to be preserved in the field prior to the 
start of soil-disturbing activities. 

3. Designer should provide specifications in contract documents that the 
Contractor would minimize disturbed areas by locating temporary roadways 
to avoid stands of trees and shrubs and to follow existing contours to reduce 
areas of cut and fill. 

4. Designer should, when specifying the removal of vegetation, consider 
provisions included in the contract documents to minimize impacts (increased 
exposure or wind damage) to the adjacent vegetation that will be preserved. 

5.2.3.2 List of Proposed Treatment BMPs 
Section 4 of the PPDG presents the methods used to determine if a Project is required to 
consider the use of treatment BMPs.  This Project is not required to consider the use of 
treatment BMPs because it would result in the addition or reworking of less than one acre 
of impervious area.  The estimated added and reworked impervious area for the planning 
watershed within the Project limits is shown in Table 1.   

5.2.3.3 Project Operation and Maintenance 
Because the Caltrans Maintenance Unit and San Mateo County is responsible for 
maintaining Route 1, the Coastal trail, and Surfer’s Beach once the Project is complete, 
the maintenance units would be involved in the development process from conception 
through construction. The Maintenance Unit field representative has unique insight into 
local problems and maintenance and safety concerns.  Both maintenance units typically 
comment on the following Project-related issues:  
 

• Drainage patterns (particularly known areas of flooding, debris, etc.), 
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• Stability of slopes and roadbed (help determine if the Project can be built and 
maintained economically), 

• Possible material borrow or spoil sites, 
• Concerns of the local residents, 
• Existing and potential erosion problems, 
• Special problems such as deer crossings, endangered species, etc., 
• Whether facilities are safe to maintain, 
• Known environmentally sensitive areas, and 
• Frequency of traction sand use and estimate of sand quantity applied annually.  

 

5.3 Water Quality Assessment Checklists 
The following list of questions is from the Hydrology and Water Quality Checklist from 
Section 8 of the CEQA Environmental Checklist Form.  The possible answers are:  
“Potentially Significant Impact,” “Less than Significant Impact with Mitigation,” “Less 
than Significant Impact,” and “No Impact.” 
 
Does the Project: 
a) Violate any water quality standards or waste discharge requirements? 

Less than Significant Impact  
The primary potential for impacts to water quality is through soil erosion or suspended 
solids being introduced into the waterways.  The proposed Project has a proposed soil 
disturbance of less than 1 acre.  In accordance with Caltrans’ Standard Specifications, a 
WPCP is necessary.  Stormwater discharges from Caltrans’ transportation properties, 
facilities, and activities are regulated through Caltrans’ NPDES Permit, from the SWRCB 
(Order No. 2012-0011-DWQ, NPDES No. CAS000003).  Minimization measures that 
comply with Caltrans’ NPDES permit such as requiring the contractor to submit a WPCP 
prior to start of construction and implementing permanent BMPs such as erosion control 
and treatment BMPs in the Project to address long-term impacts, would focus on the 
control of sediment and suspended solids from entering the waterways.  Therefore, the 
proposed Project would comply with all water quality standards and waste discharge 
requirements, and the impact to water quality would be less than significant. 
 
b) Substantially deplete groundwater supplies or interfere substantially with groundwater 
recharge such that there would be a net deficit in aquifer volume or a lowering of the local 
groundwater table level (e.g., the production rate of preexisting nearby wells would drop to a 
level which would not support existing land uses or planned uses for which permits have been 
granted)? 

Less than Significant Impact 
Groundwater recharge is reduced when the ground is compacted or when it is covered 
completely (by development) and less water can seep into the soil.  The added 
impervious area within the Project limits is small in relation to the size of the 
groundwater basin; therefore, groundwater recharge impacts would be less than 
significant.   
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c) Substantially alter the existing drainage pattern of the site area, including through the 
alteration of the course of a stream or river, in a manner which would result in substantial 
erosion or siltation on- or off-site? 

Less than Significant Impact 
Self-retaining areas can be considered alongside the pedestrian trail where a portion of 
the amount of stormwater runoff that is required to be treated is infiltrated or retained in 
depressed landscaped areas. The existing drainage pattern is not expected to change.  No 
stream or river is planned to be altered such that substantial erosion or siltation would be 
expected to result.  The objective of the drainage design would be to limit the design 
water surface elevations and velocities to no greater than the existing conditions, or to 
what can be handled by the existing conditions, at the boundary of the proposed Project.  
Long-term erosion would be addressed with sediment controls construction site BMPs.   
 
d) Substantially alter the existing drainage pattern of the site or area, including through the 
alteration of the course of a stream or river, or substantially increase the rate or amount of 
surface runoff in a manner which would result in flooding on- or off-site? 

Less than Significant Impact 
Existing drainage patterns are planned to be perpetuated.  Runoff from the Project area 
drains into tidal waters and therefore the Project is potentially exempt from 
hydromodification requirements. Coordination would be made with the County to verify 
this exemption. 
 
e) Create or contribute runoff water which would exceed the capacity of existing or planned 
storm water drainage systems or provide substantial additional sources of polluted runoff? 

Less than Significant Impact 
The proposed Project would increase the total impervious surface area within its limits, 
and therefore is expected to increase the volume of stormwater runoff.  Potential sources 
of pollutants from the right-of-way include: total suspended solids, nutrients, pesticides, 
particulate metals, dissolved metals, pathogens, litter, biochemical oxygen demand, and 
total dissolved solids.  Existing drainage facilities within the Project limits may be 
extended, replaced, repaired, and/or improved as necessary to provide proper off-site and 
pedestrian trail drainage.  The impact to runoff, therefore, is expected to be less than 
significant. 
 
f) Otherwise substantially degrade water quality? 

Less than Significant Impact 
The primary potential impact to water quality is soil erosion or suspended solids being 
introduced into the waterways.  The proposed Project would have a soil disturbance of 
less than 1 acre, and would therefore follow the requirements set forth in the NPDES 
permits.  Stormwater discharges from Caltrans’ transportation properties, facilities, and 
activities are regulated through Caltrans’ NPDES permit.  Minimization measures would 
be used that comply with this permit, such as requiring the Contractor to submit a WPCP 
prior to the start of construction; implementing permanent BMPs, such as erosion control; 
and installing treatment BMPs to address long-term impacts.  These minimization 
measures would focus on the control of sediment and suspended solids from entering the 
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waterways.  Therefore, the impact of the proposed Project to water quality is expected to 
be less than significant. 
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3.2 OBJECTIVES FOR OCEAN WATERS 

The provisions of the State Boardʹs ʺWater Quality Control Plan for Ocean Waters of Californiaʺ 
(Ocean Plan) and ʺWater Quality Control Plan for Control of Temperature in the Coastal and 
Interstate Waters and Enclosed Bays and Estuaries of Californiaʺ (Thermal Plan) and any revision 
to them will apply to ocean waters. These plans describe objectives and effluent limitations for 
ocean waters. 

3.3 OBJECTIVES FOR SURFACE WATERS 

The following objectives apply to all surface waters within the region, except the Pacific Ocean. 

3.3.1 BACTERIA 

Table 3‐1 provides a summary of the bacterial water quality objectives and identifies the sources 
of those objectives. Table 3‐2 summarizes U.S. EPAʹs water quality criteria for water contact 
recreation based on the frequency of use a particular area receives. These criteria will be used to 
differentiate between pollution sources or to supplement objectives for water contact recreation. 

3.3.3.1 Implementation Provisions for Water Contact Recreation Bacteria Objectives 

Water quality objectives for bacteria in Table 3‐1 shall be strictly applied except when otherwise 
provided for in a TMDL. In the context of a TMDL, the Water Board may implement the 
objectives in fresh and marine waters by using a “reference system and antidegradation 
approach” as discussed below. Implementation of water quality objectives for bacteria using a 
“reference system and antidegradation approach” requires control of bacteria from all 
anthropogenic sources so that bacteriological water quality is consistent with that of a reference 
system. A reference system is defined as an area (e.g., a subwatershed or catchment) and 
associated monitoring point(s) that is minimally impacted by human activities that potentially 
affect bacteria densities in the reference receiving water body.  

This approach recognizes that there are natural sources of bacteria (defined as non‐anthropogenic 
sources) that may cause or contribute to exceedances of the objectives for indicator bacteria. It 
also avoids requiring treatment or diversion of water bodies or treatment of natural sources of 
bacteria from undeveloped areas. Such requirements, if imposed by the Water Board, could have 
the potential to adversely affect valuable aquatic life and wildlife beneficial uses supported by 
water bodies in the region. 

Under the reference system approach, a certain frequency of exceedance of the single‐sample 
objectives shall be permitted. The permitted number of exceedances shall be based on the 
observed exceedance frequency in a selected reference system(s) or the targeted water body, 
whichever is less. The “reference system and antidegradation approach” ensures that 
bacteriological water quality is at least as good as that of a reference system and that no 
degradation of existing bacteriological water quality is permitted where existing bacteriological 
water quality is better than that of the selected reference system(s). 

The appropriateness of this approach, the specific exceedance frequencies to be permitted under 
it, and the permittees to whom it would apply will be evaluated within the context of TMDL 
development for a specific water body, and decided by the Water Board when considering 

http://www.waterboards.ca.gov/water_issues/programs/ocean/index.shtml
http://www.waterboards.ca.gov/water_issues/programs/ocean/docs/wqplans/thermpln.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_3-01.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_3-02.pdf
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adoption of a TMDL. These implementation provisions may only be used within the context of a 
TMDL addressing municipal stormwater (including discharges regulated under statewide 
municipal NPDES waste discharge requirements), discharges from confined animal facilities, and 
discharges from nonpoint sources.  

3.3.2 BIOACCUMULATION 

Many pollutants can accumulate on particles, in sediment, or bioaccumulate in fish and other 
aquatic organisms. Controllable water quality factors shall not cause a detrimental increase in 
concentrations of toxic substances found in bottom sediments or aquatic life. Effects on aquatic 
organisms, wildlife, and human health will be considered. 

3.3.3 BIOSTIMULATORY SUBSTANCES 

Waters shall not contain biostimulatory substances in concentrations that promote aquatic 
growths to the extent that such growths cause nuisance or adversely affect beneficial uses. 
Changes in chlorophyll a and associated phytoplankton communities follow complex dynamics 
that are sometimes associated with a discharge of biostimulatory substances. Irregular and 
extreme levels of chlorophyll a or phytoplankton blooms may indicate exceedance of this 
objective and require investigation. 

3.3.4 COLOR 

Waters shall be free of coloration that causes nuisance or adversely affects beneficial uses. 

3.3.5 DISSOLVED OXYGEN 

For all tidal waters, the following objectives shall apply: 

In the Bay: 

Downstream of Carquinez 
Bridge 

5.0 mg/l minimum 

Upstream of Carquinez Bridge  7.0 mg/l minimum 

For nontidal waters, the following objectives shall apply: 

Waters designated as: 

Cold water habitat  7.0 mg/l minimum 

Warm water habitat  5.0 mg/l minimum 

The median dissolved oxygen concentration for any three consecutive months shall not be less 
than 80 percent of the dissolved oxygen content at saturation. 

Dissolved oxygen is a general index of the state of the health of receiving waters. Although 
minimum concentrations of 5 mg/l and 7 mg/l are frequently used as objectives to protect fish life, 
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higher concentrations are generally desirable to protect sensitive aquatic forms. In areas 
unaffected by waste discharges, a level of about 85 percent of oxygen saturation exists. A three‐
month median objective of 80 percent of oxygen saturation allows for some degradation from this 
level, but still requires a consistently high oxygen content in the receiving water. 

3.3.6 FLOATING MATERIAL 

Waters shall not contain floating material, including solids, liquids, foams, and scum, in 
concentrations that cause nuisance or adversely affect beneficial uses. 

3.3.7 OIL AND GREASE 

Waters shall not contain oils, greases, waxes, or other materials in concentrations that result in a 
visible film or coating on the surface of the water or on objects in the water, that cause nuisance, 
or that otherwise adversely affect beneficial uses. 

3.3.8 POPULATION AND COMMUNITY ECOLOGY 

All waters shall be maintained free of toxic substances in concentrations that are lethal to or that 
produce significant alterations in population or community ecology or receiving water biota. In 
addition, the health and life history characteristics of aquatic organisms in waters affected by 
controllable water quality factors shall not differ significantly from those for the same waters in 
areas unaffected by controllable water quality factors. 

3.3.9 pH 

The pH shall not be depressed below 6.5 nor raised above 8.5. This encompasses the pH range 
usually found in waters within the basin. Controllable water quality factors shall not cause 
changes greater than 0.5 units in normal ambient pH levels. 

3.3.10 RADIOACTIVITY 

Radionuclides shall not be present in concentrations that result in the accumulation of 
radionuclides in the food web to an extent that presents a hazard to human, plant, animal, or 
aquatic life. Waters designated for use as domestic or municipal supply shall not contain 
concentrations of radionuclides in excess of the limits specified in Table 4 of Section 64443 
(Radioactivity) of Title 22 of the California Code of Regulations (CCR), which is incorporated by 
reference into this Plan. This incorporation is prospective, including future changes to the 
incorporated provisions as the changes take effect (see Table 3‐5). 

3.3.11 SALINITY 

Controllable water quality factors shall not increase the total dissolved solids or salinity of waters 
of the state so as to adversely affect beneficial uses, particularly fish migration and estuarine 
habitat. 

http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_3-05.pdf
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3.3.12 SEDIMENT 

The suspended sediment load and suspended sediment discharge rate of surface waters shall not 
be altered in such a manner as to cause nuisance or adversely affect beneficial uses. 

Controllable water quality factors shall not cause a detrimental increase in the concentrations of 
toxic pollutants in sediments or aquatic life. 

3.3.13 SETTLEABLE MATERIAL 

Waters shall not contain substances in concentrations that result in the deposition of material that 
cause nuisance or adversely affect beneficial uses. 

3.3.14 SUSPENDED MATERIAL 

Waters shall not contain suspended material in concentrations that cause nuisance or adversely 
affect beneficial uses. 

3.3.15 SULFIDE 

All water shall be free from dissolved sulfide concentrations above natural background levels. 
Sulfide occurs in Bay muds as a result of bacterial action on organic matter in an anaerobic 
environment. 

Concentrations of only a few hundredths of a milligram per liter can cause a noticeable odor or 
be toxic to aquatic life. Violation of the sulfide objective will reflect violation of dissolved oxygen 
objectives as sulfides cannot exist to a significant degree in an oxygenated environment. 

3.3.16 TASTES AND ODORS 

Waters shall not contain taste‐ or odor‐producing substances in concentrations that impart 
undesirable tastes or odors to fish flesh or other edible products of aquatic origin, that cause 
nuisance, or that adversely affect beneficial uses. 

3.3.17 TEMPERATURE 

Temperature objectives for enclosed bays and estuaries are as specified in the ʺWater Quality 
Control Plan for Control of Temperature in the Coastal and Interstate Waters and Enclosed Bays 
of California,ʺ including any revisions to the plan. 

In addition, the following temperature objectives apply to surface waters: 

• The natural receiving water temperature of inland surface waters shall not be altered 
unless it can be demonstrated to the satisfaction of the Regional Board that such 
alteration in temperature does not adversely affect beneficial uses. 

• The temperature of any cold or warm freshwater habitat shall not be increased by more 
than 5°F (2.8°C) above natural receiving water temperature 

http://www.waterboards.ca.gov/water_issues/programs/ocean/docs/wqplans/thermpln.pdf
http://www.waterboards.ca.gov/water_issues/programs/ocean/docs/wqplans/thermpln.pdf
http://www.waterboards.ca.gov/water_issues/programs/ocean/docs/wqplans/thermpln.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/bp_ch4b.shtml#4.5.5.3.1
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3.3.18 TOXICITY 

All waters shall be maintained free of toxic substances in concentrations that are lethal to or that 
produce other detrimental responses in aquatic organisms. Detrimental responses include, but 
are not limited to, decreased growth rate and decreased reproductive success of resident or 
indicator species. There shall be no acute toxicity in ambient waters. Acute toxicity is defined as a 
median of less than 90 percent survival, or less than 70 percent survival, 10 percent of the time, of 
test organisms in a 96‐hour static or continuous flow test. 

There shall be no chronic toxicity in ambient waters. Chronic toxicity is a detrimental biological 
effect on growth rate, reproduction, fertilization success, larval development, population 
abundance, community composition, or any other relevant measure of the health of an organism, 
population, or community. 

Attainment of this objective will be determined by analyses of indicator organisms, species 
diversity, population density, growth anomalies, or toxicity tests (including those described in 
Chapter 4), or other methods selected by the Water Board. The Water Board will also consider 
other relevant information and numeric criteria and guidelines for toxic substances developed by 
other agencies as appropriate. 

The health and life history characteristics of aquatic organisms in waters affected by controllable 
water quality factors shall not differ significantly from those for the same waters in areas 
unaffected by controllable water quality factors. 

3.3.19 TURBIDITY 

Waters shall be free of changes in turbidity that cause nuisance or adversely affect beneficial uses. 
Increases from normal background light penetration or turbidity relatable to waste discharge 
shall not be greater than 10 percent in areas where natural turbidity is greater than 50 NTU. 

3.3.20 UN-IONIZED AMMONIA 

The discharge of wastes shall not cause receiving waters to contain concentrations of un‐ionized 
ammonia in excess of the following limits (in mg/l as N): 

Annual Median  0.025 

Maximum, Central Bay (as depicted in Figure 2‐5) and upstream 0.16 

Maximum, Lower Bay (as depicted in Figures 2‐6 and 2‐7):  0.4 

The intent of this objective is to protect against the chronic toxic effects of ammonia in the 
receiving waters. An ammonia objective is needed for the following reasons: 

• Ammonia (specifically un‐ionized ammonia) is a demonstrated toxicant. Ammonia is 
generally accepted as one of the principle toxicants in municipal waste discharges. Some 
industries also discharge significant quantities of ammonia. 

http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/fig/fig_2-05.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/fig/fig_2-06.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/fig/fig_2-07.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/bp_ch4b.shtml#4.5
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_3-03.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_3-03a.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_3-03b.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_3-03c.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_3-04.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_3-04a.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_3-03.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_3-04.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/fig/fig_7_2_1-01.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_3-03a.pdf
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• Exceptions to the effluent toxicity limitations in Chapter 4 of the Plan allow for the 
discharge of ammonia in toxic amounts. In most instances, ammonia will be diluted or 
degraded to a nontoxic state fairly rapidly. However, this does not occur in all cases, the 
South Bay being a notable example. The ammonia limit is recommended in order to 
preclude any build up of ammonia in the receiving water. 

• A more stringent maximum objective is desirable for the northern reach of the Bay for the 
protection of the migratory corridor running through Central Bay, San Pablo Bay, and 
upstream reaches. 

3.3.21 OBJECTIVES FOR SPECIFIC CHEMICAL CONSTITUENTS 

Surface waters shall not contain concentrations of chemical constituents in amounts that 
adversely affect any designated beneficial use. Water quality objectives for selected toxic 
pollutants for surface waters are given in Tables 3‐3, 3‐3A, 3‐3B, 3‐3C, 3‐4 and 3‐4A. 

The Water Board intends to work towards the derivation of site‐specific objectives for the Bay‐
Delta estuarine system. Site‐specific objectives to be considered by the Water Board shall be 
developed in accordance with the provisions of the federal Clean Water Act, the State Water 
Code, State Board water quality control plans, and this Plan. These site‐specific objectives will 
take into consideration factors such as all available scientific information and monitoring data 
and the latest U.S. EPA guidance, and local environmental conditions and impacts caused by 
bioaccumulation. The objectives in Tables 3‐3 and 3‐4 apply throughout the region except as 
otherwise indicated in the tables or when site‐specific objectives for the pollutant parameter have 
been adopted. Site‐specific objectives have been adopted for copper in segments of San Francisco 
Bay (see Figure 7.2‐1‐01), for nickel in South San Francisco Bay (Table 3‐3A), and for cyanide in all 
San Francisco Bay segments (Table 3‐3C). Objectives for mercury that apply to San Francisco Bay 
are listed in Table 3‐3B. Objectives for mercury that apply to Walker Creek, Soulajule Reservoir, 
and their tributaries, and to waters of the Guadalupe River watershed are listed in Table 3‐4A. 

South San Francisco Bay south of the Dumbarton Bridge is a unique, water‐quality‐limited, 
hydrodynamic and biological environment that merits continued special attention by the Water 
Board. Controlling urban and upland runoff sources is critical to the success of maintaining water 
quality in this portion of the Bay. Site‐specific water quality objectives have been adopted for 
dissolved copper and nickel in this Bay segment. Site‐specific objectives may be appropriate for 
other pollutants of concern, but this determination will be made on a case‐by‐case basis, and after 
it has been demonstrated that all other reasonable treatment, source control and pollution 
prevention measures have been exhausted. The Water Board will determine whether revised 
water quality objectives and/or effluent limitations are appropriate based on sound technical 
information and scientific studies, stakeholder input, and the need for flexibility to address 
priority problems in the watershed. 

3.3.22 CONSTITUENTS OF CONCERN FOR MUNICIPAL AND AGRICULTURAL 
WATER SUPPLIES 

At a minimum, surface waters designated for use as domestic or municipal supply (MUN) shall 
not contain concentrations of constituents in excess of the maximum (MCLs) or secondary 
maximum contaminant levels (SMCLs) specified in the following provisions of Title 22, which are 
incorporated by reference into this plan: Table 64431‐A (Inorganic Chemicals) of Section 64431, 

http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_3-03c.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_3-03b.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_3-04a.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_3-05.pdf
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and Table 64433.2‐A (Fluoride) of Section 64433.2, Table 64444‐A (Organic Chemicals) of Section 
64444, and Table 64449‐A (SMCLs‐Consumer Acceptance Limits) and 64449‐B (SMCLs‐Ranges) of 
Section 64449. This incorporation‐by‐reference is prospective, including future changes to the 
incorporated provisions as the changes take effect. Table 3‐5 contains water quality objectives for 
municipal supply, including the MCLs contained in various sections of Title 22 as of the adoption 
of this plan. 

At a minimum, surface waters designated for use as agricultural supply (AGR) shall not contain 
concentrations of constituents in excess of the levels specified in Table 3‐6. 

3.4 OBJECTIVES FOR GROUNDWATER 

Groundwater objectives consist primarily of narrative objectives combined with a limited 
number of numerical objectives. Additionally, the Water Board will establish basin‐ and/or site‐
specific numerical groundwater objectives as necessary. For example, the Water Board has 
groundwater basin‐specific objectives for the Alameda Creek watershed above Niles to include 
the Livermore‐Amador Valley as shown in Table 3‐7. 

The maintenance of existing high quality of groundwater (i.e., ʺbackgroundʺ) is the primary 
groundwater objective. 

In addition, at a minimum, groundwater shall not contain concentrations of bacteria, chemical 
constituents, radioactivity, or substances producing taste and odor in excess of the objectives 
described below unless naturally occurring background concentrations are greater. Under 
existing law, the Water Board regulates waste discharges to land that could affect water quality, 
including both groundwater and surface water quality. Waste discharges that reach groundwater 
are regulated to protect both groundwater and any surface water in continuity with 
groundwater. Waste discharges that affect groundwater that is in continuity with surface water 
cannot cause violations of any applicable surface water standards. 

3.4.1 BACTERIA 

In groundwater with a beneficial use of municipal and domestic supply, the median of the most 
probable number of coliform organisms over any seven‐day period shall be less than 1.1 most 
probable number per 100 milliliters (MPN/100 mL) (based on multiple tube fermentation 
technique; equivalent test results based on other analytical techniques as specified in the National 
Primary Drinking Water Regulation, 40 CFR, Part 141.21 (f), revised June 10, 1992, are 
acceptable). 

3.4.2 ORGANIC AND INORGANIC CHEMICAL CONSTITUENTS 

All groundwater shall be maintained free of organic and inorganic chemical constituents in 
concentrations that adversely affect beneficial uses. To evaluate compliance with water quality 
objectives, the Water Board will consider all relevant and scientifically valid evidence, including 
relevant and scientifically valid numerical criteria and guidelines developed and/or published by 
other agencies and organizations (e.g., U.S. Environmental Protection Agency (U.S. EPA), the 
State Water Board, California Department of Health Services (DHS), U.S. Food and Drug 
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and Table 64433.2‐A (Fluoride) of Section 64433.2, Table 64444‐A (Organic Chemicals) of Section 
64444, and Table 64449‐A (SMCLs‐Consumer Acceptance Limits) and 64449‐B (SMCLs‐Ranges) of 
Section 64449. This incorporation‐by‐reference is prospective, including future changes to the 
incorporated provisions as the changes take effect. Table 3‐5 contains water quality objectives for 
municipal supply, including the MCLs contained in various sections of Title 22 as of the adoption 
of this plan. 

At a minimum, surface waters designated for use as agricultural supply (AGR) shall not contain 
concentrations of constituents in excess of the levels specified in Table 3‐6. 

3.4 OBJECTIVES FOR GROUNDWATER 

Groundwater objectives consist primarily of narrative objectives combined with a limited 
number of numerical objectives. Additionally, the Water Board will establish basin‐ and/or site‐
specific numerical groundwater objectives as necessary. For example, the Water Board has 
groundwater basin‐specific objectives for the Alameda Creek watershed above Niles to include 
the Livermore‐Amador Valley as shown in Table 3‐7. 

The maintenance of existing high quality of groundwater (i.e., ʺbackgroundʺ) is the primary 
groundwater objective. 

In addition, at a minimum, groundwater shall not contain concentrations of bacteria, chemical 
constituents, radioactivity, or substances producing taste and odor in excess of the objectives 
described below unless naturally occurring background concentrations are greater. Under 
existing law, the Water Board regulates waste discharges to land that could affect water quality, 
including both groundwater and surface water quality. Waste discharges that reach groundwater 
are regulated to protect both groundwater and any surface water in continuity with 
groundwater. Waste discharges that affect groundwater that is in continuity with surface water 
cannot cause violations of any applicable surface water standards. 

3.4.1 BACTERIA 

In groundwater with a beneficial use of municipal and domestic supply, the median of the most 
probable number of coliform organisms over any seven‐day period shall be less than 1.1 most 
probable number per 100 milliliters (MPN/100 mL) (based on multiple tube fermentation 
technique; equivalent test results based on other analytical techniques as specified in the National 
Primary Drinking Water Regulation, 40 CFR, Part 141.21 (f), revised June 10, 1992, are 
acceptable). 

3.4.2 ORGANIC AND INORGANIC CHEMICAL CONSTITUENTS 

All groundwater shall be maintained free of organic and inorganic chemical constituents in 
concentrations that adversely affect beneficial uses. To evaluate compliance with water quality 
objectives, the Water Board will consider all relevant and scientifically valid evidence, including 
relevant and scientifically valid numerical criteria and guidelines developed and/or published by 
other agencies and organizations (e.g., U.S. Environmental Protection Agency (U.S. EPA), the 
State Water Board, California Department of Health Services (DHS), U.S. Food and Drug 
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Administration, National Academy of Sciences, California Environmental Protection Agencyʹs 
(Cal/EPA) Office of Environmental Health Hazard Assessment (OEHHA), U.S. Agency for Toxic 
Substances and Disease Registry, Cal/EPA Department of Toxic Substances Control (DTSC), and 
other appropriate organizations.) 

At a minimum, groundwater designated for use as domestic or municipal supply (MUN) shall 
not contain concentrations of constituents in excess of the maximum (MCLs) or secondary 
maximum contaminant levels (SMCLs) specified in the following provisions of Title 22, which are 
incorporated by reference into this plan: Tables 64431‐A (Inorganic Chemicals) of Section 64431, 
Table 64433.2‐A (Fluoride) of Section 64433.2, and Table 64444‐A (Organic Chemicals) of Section 
64444. This incorporation‐by‐reference is prospective, including future changes to the 
incorporated provisions as the changes take effect. (See Table 3‐5.) 

Groundwater with a beneficial use of agricultural supply shall not contain concentrations of 
chemical constituents in amounts that adversely affect such beneficial use. In determining 
compliance with this objective, the Water Board will consider as evidence relevant and 
scientifically valid water quality goals from sources such as the Food and Agricultural 
Organizations of the United Nations; University of California Cooperative Extension, Committee 
of Experts; and McKee and Wolfʹs ʺWater Quality Criteria,ʺ as well as other relevant and 
scientifically valid evidence. At a minimum, groundwater designated for use as agricultural 
supply (AGR) shall not contain concentrations of constituents in excess of the levels specified in 
Table 3‐6. 

Groundwater with a beneficial use of freshwater replenishment shall not contain concentrations 
of chemicals in amounts that will adversely affect the beneficial use of the receiving surface 
water. 

Groundwater with a beneficial use of industrial service supply or industrial process supply shall 
not contain pollutant levels that impair current or potential industrial uses. 

3.4.3 RADIOACTIVITY 

At a minimum, groundwater designated for use as domestic or municipal supply (MUN) shall 
not contain concentrations of radionuclides in excess of the MCLs specified in Table 4 
(Radioactivity) of Section 64443 of Title 22, which is incorporated by reference into this plan. This 
incorporation‐by‐reference is prospective, including future changes to the incorporated 
provisions as the changes take effect. (See Table 3‐5.) 

3.4.4 TASTE AND ODOR 

Groundwater designated for use as domestic or municipal supply (MUN) shall not contain taste‐ 
or odor‐producing substances in concentrations that cause a nuisance or adversely affect 
beneficial uses. At a minimum, groundwater designated for use as domestic or municipal supply 
shall not contain concentrations in excess of the SMCLs specified in Tables 64449‐A (Secondary 
MCLs‐Consumer Acceptance Limits) and 64449‐B (Secondary MCLs‐Ranges) of Section 64449 of 
Title 22, which is incorporated by reference into this plan. This incorporation‐by‐reference is 
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prospective, including future changes to the incorporated provisions as the changes take effect. 
(See Table 3‐5.) 

3.5 OBJECTIVES FOR THE DELTA 

The objectives contained in the State Water Boardʹs 1995 ʺWater Quality Control Plan for the San 
Francisco Bay/Sacramento‐San Joaquin Delta Estuaryʺ and any revisions thereto shall apply to 
the waters of the Sacramento‐San Joaquin Delta and adjacent waters as specified in that plan. 

3.6 OBJECTIVES FOR ALAMEDA CREEK WATERSHED 

The water quality objectives contained in Table 3‐7 apply to the surface and groundwaters of the 
Alameda Creek watershed above Niles. 

Wastewater discharges that cause the surface water limits in Table 3‐7 to be exceeded may be 
allowed if they are part of an overall wastewater resource operational program developed by 
those agencies affected and approved by the Water Board. 

TABLES 

Table 3‐1: Water Quality Objectives for Bacteria 

Table 3‐2: U.S. EPA Bacteriological Criteria for Water Contact Recreation 

Table 3‐3: Marine Water Quality Objectives for Toxic Pollutants for Surface Waters 

Table 3‐3A: Water Quality Objectives for Copper and Nickel in San Francisco Bay Segments 

Table 3‐3B: Marine Water Quality Objectives for Mercury in San Francisco Bay 

Table 3‐3C: Marine Water Quality Objectives for Cyanide in San Francisco Bay 

Table 3‐4: Freshwater Water Quality Objectives for Toxic Pollutants for Surface Waters 

Table 3‐4A: Freshwater Water Quality Objectives for Mercury in Walker Creek, Soulajule 
Reservoir, and All Tributary Waters 

Table 3‐5: Water Quality Objectives for Municipal Supply 

Table 3‐6: Water Quality Objectives for Agricultural Supply 

Table 3‐7: Water Quality Objectives for the Alameda Creek Watershed above Niles 

http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_3-03b.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_3-03c.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_3-04.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_3-04a.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_3-04a.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_3-05.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_3-06.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/planningtmdls/basinplan/web/tab/tab_3-07.pdf


Water Quality Assessment Report 04-SM-01 
Surfer's Beach Shoreline Protection Project PM 32.0/32.2 
San Mateo County, California  
 

March 2015  B-1 

 
 
 
 
 
 
 
 
 
 

Appendix B Description of Beneficial Uses 
 



Water Quality Control Plan for the San Francisco Bay Basin 
 

2‐1 

CHAPTER 2: BENEFICIAL USES 

State policy for water quality control in California is directed toward achieving the highest water 
quality consistent with maximum benefit to the people of the state. Aquatic ecosystems and 
underground aquifers provide many different benefits to the people of the state. The beneficial 
uses described in detail in this chapter define the resources, services, and qualities of these 
aquatic systems that are the ultimate goals of protecting and achieving high water quality. The 
Water Board is charged with protecting all these uses from pollution and nuisance that may 
occur as a result of waste discharges in the region. Beneficial uses of waters of the State presented 
here serve as a basis for establishing water quality objectives and discharge prohibitions to attain 
these goals. 

Beneficial use designations for any given water body do not rule out the possibility that other 
beneficial uses exist or have the potential to exist. Existing beneficial uses that have not been 
formally designated in this Basin Plan are protected whether or not they are identified. While the 
tables in this Chapter list a large, representative portion of the water bodies in our region, it is not 
practical to list each and every water body. 

2.1 DEFINITIONS OF BENEFICIAL USES 

The following definitions (in italic) for beneficial uses are applicable throughout the entire state. 
A brief description of the most important water quality requirements for each beneficial use 
follows each definition (in alphabetical order by abbreviation). 

2.1.1 AGRICULTURAL SUPPLY (AGR) 

Uses of water for farming, horticulture, or ranching, including, but not limited to, irrigation, stock 
watering, or support of vegetation for range grazing. 

The criteria discussed under municipal and domestic water supply (MUN) also effectively 
protect farmstead uses. To establish water quality criteria for livestock water supply, the Water 
Board must consider the relationship of water to the total diet, including water freely drunk, 
moisture content of feed, and interactions between irrigation water quality and feed quality. The 
University of California Cooperative Extension has developed threshold and limiting 
concentrations for livestock and irrigation water. Continued irrigation often leads to one or more 
of four types of hazards related to water quality and the nature of soils and crops. These hazards 
are (1) soluble salt accumulations, (2) chemical changes in the soil, (3) toxicity to crops, and (4) 
potential disease transmission to humans through reclaimed water use. Irrigation water 
classification systems, arable soil classification systems, and public health criteria related to reuse 
of wastewater have been developed with consideration given to these hazards. 

2.1.2 AREAS OF SPECIAL BIOLOGICAL SIGNIFICANCE (ASBS) 

Areas designated by the State Water Board. 

These include marine life refuges, ecological reserves, and designated areas where the 
preservation and enhancement of natural resources requires special protection. In these areas, 
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alteration of natural water quality is undesirable. The areas that have been designated as ASBS in 
this Region are Bird Rock, Point Reyes Headland Reserve and Extension, Double Point, Duxbury 
Reef Reserve and Extension, Farallon Islands, and James V. Fitzgerald Marine Reserve, depicted 
in Figure 2‐1. The California Ocean Plan prohibits waste discharges into, and requires wastes to 
be discharged at a sufficient distance from, these areas to assure maintenance of natural water 
quality conditions. These areas have been designated as a subset of State Water Quality 
Protection Areas as per the Public Resources Code. 

2.1.3 COLD FRESHWATER HABITAT (COLD) 

Uses of water that support cold water ecosystems, including, but not limited to, preservation or 
enhancement of aquatic habitats, vegetation, fish, or wildlife, including invertebrates. 

Cold freshwater habitats generally support trout and may support anadromous salmon and 
steelhead fisheries as well. Cold water habitats are commonly well‐oxygenated. Life within these 
waters is relatively intolerant to environmental stresses. Often, soft waters feed cold water 
habitats. These waters render fish more susceptible to toxic metals, such as copper, because of 
their lower buffering capacity. 

2.1.4 COMMERCIAL AND SPORT FISHING (COMM) 

Uses of water for commercial or recreational collection of fish, shellfish, or other organisms, including, but 
not limited to, uses involving organisms intended for human consumption or bait purposes. 

To maintain fishing, the aquatic life habitats where fish reproduce and seek their food must be 
protected. Habitat protection is under descriptions of other beneficial uses. 

2.1.5 ESTUARINE HABITAT (EST) 

Uses of water that support estuarine ecosystems, including, but not limited to, preservation or 
enhancement of estuarine habitats, vegetation, fish, shellfish, or wildlife (e.g., estuarine mammals, 
waterfowl, shorebirds), and the propagation, sustenance, and migration of estuarine organisms. 

Estuarine habitat provides an essential and unique habitat that serves to acclimate anadromous 
fishes (e.g., salmon, striped bass) migrating into fresh or marine water conditions. The protection 
of estuarine habitat is contingent upon (1) the maintenance of adequate Delta outflow to provide 
mixing and salinity control; and (2) provisions to protect wildlife habitat associated with 
marshlands and the Bay periphery (i.e., prevention of fill activities). Estuarine habitat is generally 
associated with moderate seasonal fluctuations in dissolved oxygen, pH, and temperature and 
with a wide range in turbidity. 

2.1.6 FRESHWATER REPLENISHMENT (FRESH) 

Uses of water for natural or artificial maintenance of surface water quantity or quality. 

Fresh water inputs are important for maintaining salinity balance, flow, and/or water quantity for 
such surface water bodies as marshes, wetlands, and lakes. 
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2.1.7 GROUNDWATER RECHARGE (GWR) 

Uses of water for natural or artificial recharge of groundwater for purposes of future extraction, 
maintenance of water quality, or halting saltwater intrusion into freshwater aquifers. 

The requirements for groundwater recharge operations generally reflect the future use to be 
made of the water stored underground. In some cases, recharge operations may be conducted to 
prevent seawater intrusion. In these cases, the quality of recharged waters may not directly affect 
quality at the wellfield being protected. Recharge operations are often limited by excessive 
suspended sediment or turbidity that can clog the surface of recharge pits, basins, or wells. 

Under the state Antidegradation Policy, the quality of some of the waters of the state is higher 
than established by adopted policies. It is the intent of this policy to maintain that existing higher 
water quality to the maximum extent possible. 

Requirements for groundwater recharge, therefore, shall impose the Best Available Technology 
(BAT) or Best Management Practices (BMPs) for control of the discharge as necessary to assure 
the highest quality consistent with maximum benefit to the people of the state. Additionally, it 
must be recognized that groundwater recharge occurs naturally in many areas from streams and 
reservoirs. This recharge may have little impact on the quality of groundwaters under normal 
circumstances, but it may act to transport pollutants from the recharging water body to the 
groundwater. Therefore, groundwater recharge must be considered when requirements are 
established. 

2.1.8 INDUSTRIAL SERVICE SUPPLY (IND) 

Uses of water for industrial activities that do not depend primarily on water quality, including, but not 
limited to, mining, cooling water supply, hydraulic conveyance, gravel washing, fire protection, and oil 
well repressurization. 

Most industrial service supplies have essentially no water quality limitations except for gross 
constraints, such as freedom from unusual debris. 

2.1.9 MARINE HABITAT (MAR) 

Uses of water that support marine ecosystems, including, but not limited to, preservation or enhancement 
of marine habitats, vegetation such as kelp, fish, shellfish, or wildlife (e.g., marine mammals, shorebirds). 

In many cases, the protection of marine habitat will be accomplished by measures that protect 
wildlife habitat generally, but more stringent criteria may be necessary for waterfowl marshes 
and other habitats, such as those for shellfish and marine fishes. Some marine habitats, such as 
important intertidal zones and kelp beds, may require special protection. 

2.1.10 FISH MIGRATION (MIGR) 

Uses of water that support habitats necessary for migration, acclimatization between fresh water and salt 
water, and protection of aquatic organisms that are temporary inhabitants of waters within the region. 
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The water quality provisions acceptable to cold water fish generally protect anadromous fish as 
well. However, particular attention must be paid to maintaining zones of passage. Any barrier to 
migration or free movement of migratory fish is harmful. Natural tidal movement in estuaries 
and unimpeded river flows are necessary to sustain migratory fish and their offspring. A water 
quality barrier, whether thermal, physical, or chemical, can destroy the integrity of the migration 
route and lead to the rapid decline of dependent fisheries. 

Water quality may vary through a zone of passage as a result of natural or human‐ induced 
activities. Fresh water entering estuaries may float on the surface of the denser salt water or hug 
one shore as a result of density differences related to water temperature, salinity, or suspended 
matter. 

2.1.11 MUNICIPAL AND DOMESTIC SUPPLY (MUN) 

Uses of water for community, military, or individual water supply systems, including, but not limited to, 
drinking water supply. 

The principal issues involving municipal water supply quality are (1) protection of public health; 
(2) aesthetic acceptability of the water; and (3) the economic impacts associated with treatment‐ 
or quality‐related damages. 

The health aspects broadly relate to: direct disease transmission, such as the possibility of 
contracting typhoid fever or cholera from contaminated water; toxic effects, such as links 
between nitrate and methemoglobinemia (blue babies); and increased susceptibility to disease, 
such as links between halogenated organic compounds and cancer. 

Aesthetic acceptance varies widely depending on the nature of the supply source to which people 
have become accustomed. However, the parameters of general concern are excessive hardness, 
unpleasant odor or taste, turbidity, and color. In each case, treatment can improve acceptability 
although its cost may not be economically justified when alternative water supply sources of 
suitable quality are available. 

Published water quality objectives give limits for known health‐related constituents and most 
properties affecting public acceptance. These objectives for drinking water include the U.S. 
Environmental Protection Agency Drinking Water Standards and the California State 
Department of Health Services criteria. 

2.1.12 NAVIGATION (NAV) 

Uses of water for shipping, travel, or other transportation by private, military, or commercial vessels. 

Navigation is a designated use where water is used for shipping, travel, or other transportation 
by private, military, or commercial vessels. 

2.1.13 INDUSTRIAL PROCESS SUPPLY (PROC) 

Uses of water for industrial activities that depend primarily on water quality. 
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Water quality requirements differ widely for the many industrial processes in use today. So many 
specific industrial processes exist with differing water quality requirements that no meaningful 
criteria can be established generally for quality of raw water supplies. Fortunately, this is not a 
serious shortcoming, since current water treatment technology can create desired product waters 
tailored for specific uses. 

2.1.14 PRESERVATION OF RARE AND ENDANGERED SPECIES (RARE) 

Uses of waters that support habitats necessary for the survival and successful maintenance of plant or 
animal species established under state and/or federal law as rare, threatened, or endangered. 

The water quality criteria to be achieved that would encourage development and protection of 
rare and endangered species should be the same as those for protection of fish and wildlife 
habitats generally. However, where rare or endangered species exist, special control 
requirements may be necessary to assure attainment and maintenance of particular quality 
criteria, which may vary slightly with the environmental needs of each particular species. Criteria 
for species using areas of special biological significance should likewise be derived from the 
general criteria for the habitat types involved, with special management diligence given where 
required. 

2.1.15 WATER CONTACT RECREATION (REC1) 

Uses of water for recreational activities involving body contact with water where ingestion of water is 
reasonably possible. These uses include, but are not limited to, swimming, wading, water‐skiing, skin and 
scuba diving, surfing, whitewater activities, fishing, and uses of natural hot springs. 

Water contact implies a risk of waterborne disease transmission and involves human health; 
accordingly, criteria required to protect this use are more stringent than those for more casual 
water‐oriented recreation. 

Excessive algal growth has reduced the value of shoreline recreation areas in some cases, 
particularly for swimming. Where algal growths exist in nuisance proportions, particularly 
bluegreen algae, all recreational water uses, including fishing, tend to suffer. 

One criterion to protect the aesthetic quality of waters used for recreation from excessive algal 
growth is based on chlorophyll a. 

Public access to drinking water reservoirs is limited or prohibited by reservoir owner/operators 
for purposes of protecting drinking water quality and public health. In some cases, access to 
reservoir tributaries is also prohibited. For these water bodies, REC‐1 is designated as E*, for the 
purpose of protecting water quality. No right to public access is intended by this designation. 

2.1.16 NONCONTACT WATER RECREATION (REC2) 

Uses of water for recreational activities involving proximity to water, but not normally involving contact 
with water where water ingestion is reasonably possible. These uses include, but are not limited to, 
picnicking, sunbathing, hiking, beachcombing, camping, boating, tide pool and marine life study, hunting, 
sightseeing, or aesthetic enjoyment in conjunction with the above activities. 
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Water quality considerations relevant to noncontact water recreation, such as hiking, camping, or 
boating, and those activities related to tide pool or other nature studies require protection of 
habitats and aesthetic features. In some cases, preservation of a natural wilderness condition is 
justified, particularly when nature study is a major dedicated use. 

One criterion to protect the aesthetic quality of waters used for recreation from excessive algal 
growth is based on chlorophyll a. 

2.1.17 SHELLFISH HARVESTING (SHELL) 

Uses of water that support habitats suitable for the collection of crustaceans and filter‐feeding shellfish 
(e.g., clams, oysters, and mussels) for human consumption, commercial, or sport purposes. 

Shellfish harvesting areas require protection and management to preserve the resource and 
protect public health. The potential for disease transmission and direct poisoning of humans is of 
considerable concern in shellfish regulation. The bacteriological criteria for the open ocean, bays, 
and estuarine waters where shellfish cultivation and harvesting occur should conform with the 
standards described in the National Shellfish Sanitation Program, Manual of Operation. 

Toxic metals can accumulate in shellfish. Mercury and cadmium are two metals known to have 
caused extremely disabling effects in humans who consumed shellfish that concentrated these 
elements from industrial waste discharges. Other elements, radioactive isotopes, and certain 
toxins produced by particular plankton species also concentrate in shellfish tissue. Documented 
cases of paralytic shellfish poisoning are not uncommon in California. 

2.1.18 FISH SPAWNING (SPWN) 

Uses of water that support high quality aquatic habitats suitable for reproduction and early development of 
fish. 

Dissolved oxygen levels in spawning areas should ideally approach saturation levels. Free 
movement of water is essential to maintain well‐oxygenated conditions around eggs deposited in 
sediments. Water temperature, size distribution and organic content of sediments, water depth, 
and current velocity are also important determinants of spawning area adequacy. 

2.1.19 WARM FRESHWATER HABITAT (WARM) 

Uses of water that support warm water ecosystems including, but not limited to, preservation or 
enhancement of aquatic habitats, vegetation, fish, or wildlife, including invertebrates. 

The warm freshwater habitats supporting bass, bluegill, perch, and other fish are generally lakes 
and reservoirs, although some minor streams will serve this purpose where stream flow is 
sufficient to sustain the fishery. The habitat is also important to a variety of nonfish species, such 
as frogs, crayfish, and insects, which provide food for fish and small mammals. This habitat is 
less sensitive to environmental changes, but more diverse than the cold freshwater habitat, and 
natural fluctuations in temperature, dissolved oxygen, pH, and turbidity are usually greater. 
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2.1.20 WILDLIFE HABITAT (WILD) 

Uses of waters that support wildlife habitats, including, but not limited to, the preservation and 
enhancement of vegetation and prey species used by wildlife, such as waterfowl. 

The two most important types of wildlife habitat are riparian and wetland habitats. These 
habitats can be threatened by development, erosion, and sedimentation, as well as by poor water 
quality. 

The water quality requirements of wildlife pertain to the water directly ingested, the aquatic 
habitat itself, and the effect of water quality on the production of food materials. Waterfowl 
habitat is particularly sensitive to changes in water quality. Dissolved oxygen, pH, alkalinity, 
salinity, turbidity, settleable matter, oil, toxicants, and specific disease organisms are water 
quality characteristics particularly important to waterfowl habitat. Dissolved oxygen is needed in 
waterfowl habitats to suppress development of botulism organisms; botulism has killed millions 
of waterfowl. It is particularly important to maintain adequate circulation and aerobic conditions 
in shallow fringe areas of ponds or reservoirs where botulism has caused problems. 

2.2 EXISTING AND POTENTIAL BENEFICIAL USES 

2.2.1 SURFACE WATERS 

Surface waters in the Region consist of non‐tidal wetlands, rivers, streams, and lakes (collectively 
described as inland surface waters), estuarine wetlands known as baylands, estuarine waters, and 
coastal waters. In this Region, estuarine waters consist of the Bay system including intertidal, 
tidal, and subtidal habitats from the Golden Gate to the Region’s boundary near Pittsburg and 
the lower portions of streams that are affected by tidal hydrology, such as the Napa and 
Petaluma rivers in the north and Coyote and San Francisquito creeks in the south. 

Inland surface waters support or could support most of the beneficial uses described above. The 
specific beneficial uses for inland streams include municipal and domestic supply (MUN), 
agricultural supply (AGR), commercial and sport fishing (COMM), freshwater replenishment 
(FRESH), industrial process supply (PRO), groundwater recharge (GWR), preservation of rare 
and endangered species (RARE), water contact recreation (REC1), noncontact water recreation 
(REC2), wildlife habitat (WILD), cold freshwater habitat (COLD), warm freshwater habitat 
(WARM), fish migration (MIGR), and fish spawning (SPWN).  

The San Francisco Bay Estuary supports estuarine habitat (EST), industrial service supply (IND), 
and navigation (NAV) in addition to COMM, RARE, REC1, REC2, WILD, MIGR, and SPWN. 

Coastal waters’ beneficial uses include water contact recreation (REC1); noncontact water 
recreation (REC2); industrial service supply (IND); navigation (NAV); marine habitat (MAR); 
shellfish harvesting (SHELL); commercial and sport fishing (COMM); wildlife habitat (WILD), 
fish migration (MIGR), fish spawning (SPWN), and preservation of rare and endangered species 
(RARE). In addition, the California coastline within the Region is endowed with exceptional 
scenic beauty. 
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Memorandum 

Date:  February 27, 2015 

To:   James Hinkamp – San Mateo County Planning & Building 

From:  Grant Wilcox / Alvin Yim – WRECO  

Subject: Surfer’s Beach Shoreline Protection Project Hazardous Materials Assessment 

 

1. INTRODUCTION 
This memorandum summarizes the hazardous materials assessment for the Surfer’s Beach Shoreline 
Protection Project (Project). The Project extends on Highway 1 from Post Mile (PM) 32.0 to PM 
32.2 in the City of Half Moon Bay in San Mateo County.  See Figure 1 for a vicinity map. 
 

1.1 Purpose of Study 
The scope of study included, but was not limited to: 

• Investigation of historical site uses and conditions 
• Reconnaissance of site 
• Review of existing soils,  geologic reports, and maps 
• Review of environmental databases and other publicly available information 
• Preparation of this memorandum summarizing the findings, conclusions, and 

recommendations 
 

This report presented the results of the environmental records review and field observations 
pertaining to the hazardous waste aspects of the proposed Project. 
 

1.2 Project Description 
The County and California Department of Transportation (Caltrans) propose to install Rock Slope 
Protection (RSP) along an approximately 175-linear-foot section of eroding ocean bluff adjacent to 
Route 1 at Surfer’s Beach in the City of Half Moon Bay in San Mateo County, California.  The 
Project includes construction of approximately 400 feet of recreational trail to connect the existing 
California Coastal Trail segments to the north and south of the Project site as well as a staircase to 
provide access to the beach.  The Project’s objective is to provide interim protection of Route 1 and 
the California Coastal Trail by preventing the collapse of the highway embankment, while also 
enhancing coastal access and recreation.   
 
The goal of the Project is to provide an immediate response to protect public safety while a long-
term solution to protect Route 1 from future instabilities at Surfer’s Beach is considered.  The 
interim project will allow for pursuit of the second objective of the overall effort: further monitoring 
and investigations of potential long-term alternatives for maintaining and enhancing coastal 
recreation and access, including Route 1 connections.   
 
The Project is located on the southwest side of Highway 1 near the intersection of Highway 1 and 
Coronado Street, in the City of Half Moon Bay, just south of Pillar Point Harbor, and adjacent to the 



 

1243 Alpine Road, Suite 108 
Walnut Creek, CA 94596 

Phone:  925.941.0017 
Fax:  925.941.0018 

www.wreco.com 

 

 
                                         | Civil Engineering | Water Resources | Environmental Compliance | Geotechnical Engineering |           2 

unincorporated community of El Granada. Highway 1 forms the northern boundary and the Pacific 
Ocean forms the southern boundary of the Project site. The Project limits extend between Post Mile 
(PM) 32.0 to PM 32.2.  The Project area encompasses approximately 3.6 acres. The majority of the 
Project area adjacent to Highway 1 is within the Caltrans right-of-way (R/W); a small portion to the 
south is owned by the City of Half Moon Bay. 
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Figure 1. Vicinity Map and Nearby Waterways  

Source: United States Geological Survey (USGS) 
 
 
 

Western Limit:  
Hwy 1 PM 32.2 

Eastern Limit:  
Hwy 1 PM 32.0 
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2. SOIL AND GEOLOGIC CONDITIONS 
2.1 Topography, Drainage Patterns, and Groundwater Flow 

In general, the Project area exhibits relatively flat topography, dropping in elevation from 
approximately 25 feet above mean sea level (msl) near Highway 1 to approximately 5 feet above msl 
along the coast.  
 
The general drainage pattern is towards the coast. Groundwater flow is anticipated to follow a 
similar pattern. 
 
State Water Resources Control Board’s (SWRCB) Geotracker for groundwater did not contain water 
table information near the Project site. Depth to water would be explored during geotechnical 
investigation in the next phase. 
 

2.2 Surficial Soil Characteristics 
General information for the native soil characteristics at and near Surfer’s Beach was obtained from 
the Natural Resources Conservation Service’s Web Soil Survey. Approximately 29% of the site is 
mapped as Denison clay loam, nearly level (DcA), and the remaining 71% is mapped as Denison 
clay loam, nearly level, imperfectly drained (DdA). Results from the Web Soil Survey are included 
in the attachments. 
 
According to the Wetland Delineation Report for the Project (BioMaAS, Inc. 2013), Denison series 
soils consist of nearly level to sloping dark-colored and moderately well-drained to imperfectly 
drained soils on low terraces. The soils formed under grass vegetation from granitic alluvium and 
occur along the coast north of Half Moon Bay at elevations ranging from about 10 to 50 feet. The 
surface soils are black and medium acid or slightly acid and can have a wide range of textures 
including coarse sandy loam, loam, and clay loam. Native soils on the site have a coarse sandy loam 
to loam texture. 
 
The slope below the highway is composed of man-made fill (approximately 8 feet thick) underlain 
by Pleistocene marine terrace deposits (Qmt). During WRECO’s site visit in July 2014, an 
automobile tire, asphalt concrete (AC) inclusions, and automobile tire rim were observed as being 
buried in dark grey, sandy fill deposits; see Figure 2 and Figure 3.  



 

1243 Alpine Road, Suite 108 
Walnut Creek, CA 94596 

Phone:  925.941.0017 
Fax:  925.941.0018 

www.wreco.com 

 

 
                                         | Civil Engineering | Water Resources | Environmental Compliance | Geotechnical Engineering |           5 

              
Figure 2. Tire and AC Inclusions Buried in Existing Highway 1 Fill Embankment 
Notes: Yellow circles highlight AC inclusions. The largest inclusion is approximately 1 ft by 2.6 ft at face. 
 

   
Figure 3. Automobile Tire Rim Buried in Existing Highway 1 Fill Embankment   
  

2.3 Geology 
In general, the Project is underlain by Holocene and Pleistocene units that are both man-made and 
naturally forming. The depositional environment of the deposits comprises primarily a near-shore 
marine environment with marine terrace and beach deposits.  Man-made artificial fill exists within 
the area and is denoted by man-made waste.  According to the Geologic Map of the Montara 
Mountain and San Mateo Quadrangle, deposits within the Project site comprise Artificial Fill (Qf1) 
Historic and Marine Terrace Deposits (Qmt) upper Pleistocene (WRECO 2014). 
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3. PRELIMINARY ENVIRONMENTAL RECORDS REVIEW 
3.1 Federal Records 

The Environmental Protection Agency (EPA) “Cleanups in the My Community” and EnviroMapper 
database sites were reviewed for federal records pertaining to the Project site and its vicinity. For all 
categories, WRECO’s review extends and in some cases goes beyond the recommended minimum 
search distances from the Project site. No federal site was identified in the following lists: 

• National Priorities List within a 2-mile search radius  
• The Comprehensive Environmental Response, Compensation and Liability Information 

System (CERCLIS) List within a 2-mile search radius  
• Federal Resources Conservation and Recovery Act (RCRA) corrective action sites list within 

a 2-mile search radius 
• Federal RCRA non- corrective action treatment, storage, and disposal (TSD) facilities list 

within a 2-mile search radius 
• List of facilities that generate waste or have RCRA information at property and adjoining 

properties. 
 

3.2 State Records 
The California Department of Toxic Substances Control’s (DTSC) Envirostor and California 
SWRCB’s Geotracker database sites were reviewed for state records pertaining to the Project site 
and its vicinity. No state site was identified in the following lists: 

• State response sites within a 1-mile search radius 
• State corrective action sites within a 1-mile search radius 
• Landfill and/or solid waste disposal facilities within a 1-mile search radius 
• Permitted Underground Storage Tank (UST) Facilities at property and adjoining property 
• Voluntary cleanup sites within a 1-mile search radius. 

 
A total of eight leaking UST sites were identified through Geotracker within a 0.5-mile search 
radius; see Figure 4 and Table 1. One is open at remediation stage, and the other seven leaking UST 
sites have been closed. These sites will not require mitigation for this Project. 
 
In addition, one military evaluation site was identified in Envirostor within a 0.5-mile search radius; 
see Figure 5 and Table 1. 
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Figure 4. State Leaking UST Sites Identified 

Source: Geotracker 
 

 
Figure 5. Military Cleanup Site in the Project Vicinity 

               Source: Envirostor 
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Table 1. State Hazardous Waste Site List in the Project Vicinity 

Site 
ID 

Site Name Project Type Cleanup Status 
Potential 

Contaminants of 
Concern 

Potential media 
affected 

S1 El Granada Market 
Leaking UST 
Cleanup Site 

Open-Remediation 
as of June 2007 

Gasoline 
Aquifer used for 
drinking water 

supply 

S2 
Granada Cantonment 

Area (J09ca0813) 
Military 

Evaluation 
No Further Action 

No contaminants 
found 

No media affected 

Source: Geotracker and Envirostor 
 

As shown in Table 1, the two facilities within 0.5 miles of the Project site are a leaking UST and a 
military evaluation site. The most frequently found contaminant of concern is gasoline at the leaking 
UST site 0.43 miles northwest of the Project site, which may have affected the aquifer used for 
drinking water supply.  
 

3.3 Sites of Concern 
The slope below the highway is composed of man-made fill (approximately 8 feet thick) underlain 
by Pleistocene marine terrace deposits (Qmt). It is unlikely that any hazardous materials are in the 
fill; however, surficial soil sampling and hazardous materials testing are recommended for the 
suspected fill area to determine whether there would be any special waste disposal issues for the 
Project. If hazardous materials are found, they will be off-hauled to sites that allow it, which may 
add to construction costs. 
 

3.4 Evaluation of Other Environmental Concerns 
Aerially Deposited Lead (ADL) 
Lead alkyl compounds were first added to gasoline in the 1920s. Beginning in 1973, the United 
States Environmental Protection Agency (EPA) ordered a gradual phase-out of lead from gasoline 
that significantly reduced the prevalence of leaded gasoline by the mid‐1980s. The EPA estimated 
that, prior to the 1970s, vehicles emitted approximately 75 percent of the lead consumed in leaded 
gasoline as particulate matter in the exhaust (DTSC 2004). As a result, shallow soils within 
approximately 30 feet of the edge of pavement in highway corridors have the potential to be 
contaminated with ADL from historical car emissions prior to the elimination of lead in gasoline 
(DTSC 2009a). 
 
Based on a review of historical aerial photographs, Highway 1 was constructed in the early 1970s, 
which was before the full phase‐out of lead in gasoline. Therefore, exposed shallow soils at the 
Project site within approximately 30 feet of the edge of pavement along Highway 1 could be 
contaminated with ADL. 
 
On 1 July 2009, the DTSC issued a variance (Variance No. V09HQSCD006) to Caltrans, allowing 
the reuse of some lead‐affected soils for construction projects within the Caltrans rights‐of‐way 
(DTSC 2009b). The Caltrans/DTSC ADL Variance allows Caltrans to reuse soils containing total 
lead at concentrations up to 3,397 milligrams per kilogram, or soluble lead at concentrations up to 
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150 milligrams per liter within the project construction area and the Caltrans right‐of‐way, subject to 
certain restrictions and reporting requirements. 
 

4. CONCLUSIONS AND RECOMMENDATIONS 
4.1 Recommendations on Disposal of Excavated Soil  

Alternative 1 involves partial removal of existing fill before the installation of rock slope protection 
(RSP). Alternative 2 involves partial excavation of the existing fill for the installation of RSP within 
a small trench. In this case, we recommend replacing the old embankment with clean material. 
Alternative 1 would generate more excavated fill than Alternative 2 for disposal. 
 
Under both alternatives, excavated soil should be properly profiled and analyzed for hazardous 
materials prior to its disposal. Based on the literature review and field visit, the near-surface soil that 
would need excavation and disposal is anticipated to be classified as Class II (non-hazardous) waste. 
 
California Code of Regulations (CCR) Title 23, Chapter 15 contains the regulatory requirements for 
hazardous waste. CCR Title 27 contains the regulatory requirements for wastes other than hazardous 
waste. Under the SWRCB’s waste classification system, hazardous waste falls under the Class I 
Unit, designated waste falls under the Class II Unit, non-hazardous solid waste falls under the Class 
III Unit, and inert waste falls under the Unclassified Unit. 
 
Per California Water Code §13173, Class II “designated waste” is defined as non-hazardous waste 
that under ambient environmental conditions at a waste management unit could be released in 
concentrations exceeding applicable water quality objectives or that could reasonably be expected to 
affect beneficial uses of the waters of the State. 

Class II “designated waste” can be disposed of as landfill cover at a nearby designated landfill that is 
permitted to accept designated and non-hazardous waste: Classes II and III.  In addition, the material 
must be greater than 50% solids by permit, be spreadable for cover and pass the Paint Filter Test 
(Method 9095) for it to be disposed of as landfill cover.   

The excavated soil, if classified as a Class II (designated) waste, can be disposed of as landfill cover 
at Ox Mountain Sanitary Landfill located in Half Moon Bay, California. Ox Mountain Sanitary 
Landfill, one of the Class II designated landfill sites, is permitted to accept non-hazardous waste. 
Another option is to reuse the material properly at a permitted facility. If the excavated soil is 
classified as a Class I hazardous waste, it would be required to be taken to a designated hazardous 
waste disposal facility such as the Kettleman Hills Hazardous Waste Facility in Kings County, 
California. 

Results from the laboratory analysis would be used to estimate the likely classification of excavated 
soil. However, it should be noted that while the determination of whether a waste falls into the 
hazardous category is relatively objective based on the hazardous waste criteria contained in CCR 
Title 23, Chapter 15, most disposal facilities in northern California evaluate whether or not a 
particular waste stream will be consider as Class II (designated) waste on a case-by-case basis. 

5. LIMITATIONS AND EXCEPTIONS OF ASSESSMENT 
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This report has been prepared in accordance with the generally accepted professional environmental 
engineering practice for the exclusive use of the Project design team in relation to the proposed 
Project near Highway 1 in Half Moon Bay, California. No other warranty, either expressed or 
implied, is made. 
 
The findings presented in this report are based upon the soil and groundwater data obtained from the 
environmental databases. The nature and extent of variations from the borings may not become 
evident until construction. In the event that variations occur, it will be necessary to re-evaluate the 
recommendations of this report. 
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• Web Soil Survey from Natural Resources Conservation Service 
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Memorandum 

Date: February 27, 2015 

To: Grant Wilcox, WRECO 

Cc: Christine Fukasawa, Rich Walter, Karin Bouler, ICF International 

Prepared By: Lily Henry Roberts, Alisa Reynolds, Meg Scantlebury, ICF International 

Subject: Surfer’s Beach Shoreline Protection Device Project - Cultural Resources 

Assessment 

 

Introduction 

This cultural resources assessment technical memorandum was prepared for the Surfer’s Beach 

Shoreline Protection Project (Project). The County of San Mateo (County) and California Department 

of Transportation (Caltrans) propose to construct a temporary shoreline protection and 

embankment stabilization device along an approximately 175-linear-foot section of eroding ocean 

bluff and Highway 1 embankment at Surfer’s Beach in the City of Half Moon Bay in San Mateo 

County, California. In addition, the Project includes construction of approximately 400 feet of 

recreational trail to connect existing California Coastal Trail segments to the north and south of the 

Project site. The Project’s objective is to provide interim protection of Highway 1 and the California 

Coastal Trail by preventing the potential collapse of Highway 1’s embankment, while also enhancing 

coastal access and recreation. 

Project Location and Site Description 

The Project1 is located on the southwest side of Highway 1 near the intersection of Highway 1 and 

Coronado Street, in the City of Half Moon Bay, just south of Pillar Point Harbor and adjacent to the 

unincorporated community of El Grenada. Highway 1 forms the northern boundary of the Project 

site and the Pacific Ocean forms the southern boundary. The Project limits extend between Post Mile 

(PM) 32.0 to PM 32.2. The Project area encompasses approximately 3.6 acres. The majority of the 

Project area adjacent to Highway 1 is within the Caltrans right-of-way (R/W); a small portion to the 

south is owned by the City of Half Moon Bay.  

                                                                 
1 Refer to the Technical Memorandum titled Project Description for Surfer’s Beach Shoreline Protection Project, 

prepared by WRECO on February 27, 2015 for a comprehensive description of the Project Location and Site 

Description, Purpose and Need, and Project History and Regulatory Background. This report also provides figures 

that illustrate the Project Location (Figure 1), and Project Vicinity (Figure 2). 
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All areas of the new trail alignment will be used for construction staging, stockpiling of construction 

materials, etc., where the new pavement structural section and embankment fill would be 

constructed. All other Caltrans R/W within the Project area would be designed and flagged as 

environmentally sensitive areas (ESAs), into which the contractor may not enter.  

While the area is generally urban, there are many areas of open space in the form of agricultural 

land and beaches. Other than beach signage, trail amenities (i.e., trash cans, fence posts) and fencing 

associated with the drainage, there are no buildings or structures located within the Project area or 

Project site. 

Project Description (RSP with Beach Access) 

The Project involves partially removing approximately 600 to 700 cubic yards of the existing fill and 

building a 5-foot deep key so that 2 to 4-ton rock slope protection (RSP) could be installed to reduce 

the erosive potential of the beach.  The RSP would have a top layer of 2 to 4-ton RSP approximately 

5.25-feet thick. Underneath, a 1.8 feet layer of Backing No. 1 rock and fabric would be installed to 

prevent fine particles from migrating from under the RSP. These layers of RSP would partially 

absorb and defect the energy of the ways Construction would be sequenced to build upt he path 

embankment simultaneously with RSP. The embankment would blend in with the existing RSP along 

the beach to the north.2   

The Project site is in a heavily disturbed area, comprised mostly of fill. Work would be performed in 

areas that have already been disturbed due to previous erosion abatement. These include the 

installation of riprap in the 1960s and rock slope prevention in the 1990s. Concrete was placed 

along the pedestrian pathway as well. The Project outlines two alternatives, both will occur in 

previously disturbed fill. The majority of excavation would occur in fill material and disturbance to 

native soil would be very minimal.  

Archaeological Resources Background 

Prior to the arrival of the Spanish in the 18th century, the Coastanoan people inhabited much of the 

San Francisco Bay Area, including what is now the San Mateo County Coastline. The term Costanoan 

is derived from the Spanish term costaños, or “coast people.” An alternate term, Ohlone, is believed 

to have come from the Oljon tribe, who inhabited the lower San Gregorio Creek, and Pescadero Creek 

areas in San Mateo County. 

Collecting shellfish, hunting, fishing, and gathering plant foods were important subsistence activities 

for indigenous peoples of the Central Coast. Mussels were a diet staple, in addition to salmon, sea 

lion and other sea mammals. Additional subsistence and material items were obtained through the 

extensive trade networks throughout the San Francisco Bay Area and greater California. Gender 

based division of labor has been noted within the Costanoan. Men participated in hunting and 

fishing, utilizing nets and harpoons, which was of particular cultural importance. Women provided 

plant based resources such as seeds, nuts, bulbs, berries, roots and fruit. Cultural materials 

                                                                 
2 Refer to the Technical Memorandum titled Project Description for Surfer’s Beach Shoreline Protection Project, 

prepared by WRECO on February 27, 2015 for a typical section of the Project (Figure 5) and the layout of the 

Project site (Figure 6). 
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associated with these subsistence activities were of importance. These include: chipped and ground 

stone, baskets for food preparation and storing, net sinkers, bone harpoons, wooden staffs and 

spears, bows and arrows, as well as ornamental items such as shell beads, charm stones, and bone 

whistles. 

CA-SMA-149, a large midden site with associated burials, was recorded within the general area. This 

site was originally recorded in 1973 as large earth and shell midden located in an open field. Three 

(3) partial burials were removed at this time, along with three (3) capstone mortars. Surface 

artifacts included one (1) olivella spire-lopped bead, three (3) bi-pitted stones, and one (1) small 

mud-sandstone salb with parallel incisions. The site was revisited in 1997. Auger testing exhibited 

sparse shell fragments, but determined midden soils extend to at least 1 meter. Surface soil did 

appear dark, however no surface artifacts were observed due to heavy ground cover. 

Historical Architectural Resources 

Other than beach signage, trail amenities (i.e., trash cans, fence posts) and fencing associated with 

drainage at the Project site, there are no sites, buildings, structures, or objects within the Project 

area or in the Project site. The former improvements to the Project site have been made over several 

years, with the most recent improvements documented in 1990s, therefore, it does not have the 

potential to be considered a historic resource.  

Methodology 

A literature review was completed at the Northwest Information Center (NWIC) of the California 

Historical Resources Information System (CHRIS), located at Sonoma State University, Rohnert Park 

on Friday September 19, 2014. In addition to the Project location a ¼ mile buffer was researched to 

determine if previous archaeological surveys had been conducted and to identify any previously 

recorded archaeological or historic resources (cultural resources). 

Results of Cultural Resources Records Search 

No cultural resources were identified in or adjacent to the Project area but two (2) resources were 

noted within the ¼-mile buffer. 

• P-41-000550: This resource is recorded as the Historic District of the Town of El Granada. 

A small housing development dating to the early 20th century, determined eligible for the 

National Register of Historic Places (NRHP). 

• P-41-000531: This resource is recorded as the remnants of the Hotel El Granada, which 

consist of a concrete foundation and a one-story stucco building 

In addition to the two (2) resources within the ¼-mile buffer, three (3) studies have covered areas 

adjacent to the Project area. 

• S-4890. Archaeological Survey Report for a Proposed Shoulder Widening on Portions of 

04-SM-1 30.9/35.0 042010 – 103410. (Caltrans District 4 1981). No resources were 

identified in the proposed Project area. 
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• S-10761. Department of Transportation, Negative Archaeological Survey Report. (M. 

Hylkema 1988). Two (2) previously recorded sites were identified within the Project area, 

neither of which falls within the current Project area or the ¼-mile buffer. 

• S-35392. Negative Survey Report for the Sewer Authority Mid-Coastside (SAM) Wet 

Weather Flow Management Project, Near El Granada, San Mateo County (CA). (ESA 

2009). No resources were identified in the proposed Project area. 

Approximately seven (7) reports have been conducted within ¼-mile of the Project area. These 

reports consist of regional overviews, studies for commercial/industrial development, 

transportation studies, and construction monitoring summaries. None of these reports identified 

any cultural resources in the Project area. 

On September 18, 2014 an ICF archaeologist conducted a pedestrian field survey of the Project area. 

All areas were walked and closely examined for any archaeological resources, including, evidence of 

any topographic disturbances, soil discoloration, charcoal, and other markers of cultural content. 

The archeologist determined that the Project area is comprised of mostly fill material or areas that 

have been heavily disturbed by previous erosion prevention work. No cultural material was 

observed during field survey. 

Potential Project Impacts 

A review of previous data reveals no recorded archaeological resources or historic architectural 

resources located within the Project area. In addition, no archaeological resources were identified 

during the field survey. Three (3) studies have been conducted on areas adjacent to the Project area, 

none of which identified any cultural material. Two (2) resources have been recorded within the ¼-

mile buffer (a historic district and the remains of a historic hotel). Because these historic resources 

are on the east side of Highway 1, they do not have the potential to be indirectly physically or 

visually affected by the Project; the laydown area contains no historic built resources and its use is 

temporary, therefore, its use does not have the potential to indirectly or visually affect any nearby 

historic properties.  In addition, the Project area has been heavily disturbed by previous work to 

address erosion issues, and is located in an area comprised primarily of fill. Therefore, because there 

are no known recorded cultural resources located within the Project area, no cultural resources 

were identified during the field survey, and because the Project site is comprised mostly of fill 

material or areas that have been heavily disturbed, the Project is not anticipated to result in any 

effects on cultural resources.Although the Project involves a minimal amount of ground disturbance 

on native soil necessary to reconstruct the trail and protect the shoreline, there is always potential 

for archaeological deposits to be encountered during subsurface construction activities and 

throughout the Project area. If cultural materials are discovered during construction, all earth-

moving activity within and around the immediate discovery area will be diverted until a qualified 

archaeologist can assess the nature and significance of the find. 

If human remains are discovered, State Health and Safety Code 7050.5 states that further 

disturbances and activities shall stop in any area or nearby area suspected to overlie remains, and 

the County Coroner contacted. Pursuant to CA Public Resources Code (PRC) Section 5097.98, if the 

remains are thought to be Native American, the coroner will notify the Native American Heritage 

Commission (NAHC), which will then notify the Most Likely Descendent (MLD). At this time, the 
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person who discovered the remains will contact the appropriate Caltrans staff, so that they may 

work with the MLD on the respectful treatment and disposition of the remains. Further provisions of 

PRC 5097.98 are to be followed as applicable. 

The Project must also adhere to applicable policies, mitigation, and/or avoidance and minimization 

measures presented in subsequent NEPA and/or CEQA environmental documents, particularly as it 

relates to ground-disturbing activities. Such policies, mitigation, and/or avoidance and minimization 

measures would contribute towards protecting previously undiscovered cultural resources, should 

they be encountered in the Project area. 

 



 

1243 Alpine Road, Suite 108 
Walnut Creek, CA 94596 

Phone:  925.941.0017 
Fax:  925.941.0018 

www.wreco.com 

 

 
 

                              | Civil Engineering | Water Resources | Environmental Compliance | Geotechnical Engineering |           1 

 
Memorandum 

Date:  February 27, 2015 

To:   James Hinkamp – San Mateo County Planning & Building 

From:  Grant Wilcox / Diane Wang – WRECO  

Subject: Surfer’s Beach Shoreline Protection Project Summary of Floodplain Encroachment 
Technical Memorandum 

 

INTRODUCTION 
This memorandum summarizes the floodplain encroachment assessment for the Surfer’s Beach 
Shoreline Protection Project (Project). The Project extends on Highway 1 from Post Mile (PM) 32.0 
to PM 32.2 in the City of Half Moon Bay in San Mateo County.  See Figure 1 for a vicinity map. 
 
Project Description 
The County and California Department of Transportation (Caltrans) propose to install Rock Slope 
Protection (RSP) along an approximately 175-linear-foot section of eroding ocean bluff adjacent to 
Route 1 at Surfer’s Beach in the City of Half Moon Bay in San Mateo County, California.  The 
Project includes construction of approximately 400 feet of recreational trail to connect the existing 
California Coastal Trail segments to the north and south of the Project site as well as a staircase to 
provide access to the beach.  The Project’s objective is to provide interim protection of Route 1 and 
the California Coastal Trail by preventing the collapse of the highway embankment, while also 
enhancing coastal access and recreation.   
 
The goal of the Project is to provide an immediate response to protect public safety while a long-term 
solution to protect Route 1 from future instabilities at Surfer’s Beach is considered.  The interim 
project will allow for pursuit of the second objective of the overall effort: further monitoring and 
investigations of potential long-term alternatives for maintaining and enhancing coastal recreation 
and access, including Route 1 connections.   
 
The Project is located on the southwest side of Route 1 near the intersection of Route 1 and Coronado 
Street, in the City of Half Moon Bay, just south of Pillar Point Harbor and adjacent to the 
unincorporated community of El Granada.  The Project location is between the highway and the 
Pacific Ocean, between PM 32.0 to PM 32.2.  The Project area encompasses approximately 3.6 acres. 
The majority of the Project area adjacent to Route 1 is within the Caltrans right-of-way (R/W); a 
small portion to the south is owned by the City of Half Moon Bay. 
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Figure 1. Vicinity Map  

Source: United States Geological Survey (USGS) 
 

Western Limit:  
Hwy 1 PM 32.2 

Eastern Limit:  
Hwy 1 PM 32.0 
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FLOODPLAIN INFORMATION 
Federal Emergency Management Agency Data  
The Project area is covered by Federal Emergency Management Agency (FEMA) Flood Insurance 
Rate Map (FIRM) Numbers 06081C0138E, 06081C0140E, 06081C0251E, and 06081C0255E 
(2012). The FEMA FIRMs have been included in the Attachments.   
 

 
Figure 2. FEMA FIRMs in the Project Vicinity  

Source: FEMA 
 
The FEMA FIRMs show that Zone D comprises most of the Project area southwest of the centerline 
of Highway 1.  Zone D corresponds to areas in which flood hazards are undetermined, but possible.  
The Project limit is outside of any 100-year floodplains. 
 
Sea Level Rise 
The California Coastal Commission Draft Sea Level Rise (SLR) Policy Guidance (2013) references 
the National Research Council’s 2012 SLR projections: 
 

• For the years 2000-2030: 4-30 centimeters (1.56-11.76 inches) 
• For the years 2000-2050: 12-61 centimeters (4.68-24 inches) 
• For the years 2000-2100: 42-167 centimeters (16.56-65.76 inches) 

 
The Project is anticipated to provide temporary stabilization; therefore, only the maximum SLR 
projection of 30 cm (11.76 inches) for the years 2000-2030 will be incorporated into this design. This 

Project Area 

NO SCALE 

 

NORTH 

Zone V 

Zone D   
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provides a measure of safety for this interim solution. Per the Pillar Point Harbor Modeling 
Summary (Integral Consulting, Inc. 2014), using an R1/3 wave runup value of 7.6 feet yields a 
recommended total crest elevation of +18.4 feet, NAVD88, for the 10-year design. The design trail 
elevation is approximately 20.5 feet, which is above the recommended total crest elevation.  This 
tidal analysis can be found in the Attachments. 
 
WRECO has expanded upon Integral Consulting’s summary to calculate the rock sizing required for 
this Project as well as the 100-year tidal event.  The summary and methodology can be found in the 
Attachments. 
 
Potential Impacts from Project 
No 100-year floodplain designated by FEMA is anticipated to be impacted by the Project. Rock slope 
protection is proposed to be placed along the ocean side of the proposed bicycle and pedestrian trail 
for the build alternatives. The paved Coastal Trail reconstruction adjacent to Highway 1 and the 
staircase to connect the paved Coastal Trail to the beach are proposed in Zone D. Change in 
impervious area due to the staircase and recreational trail is negligible compared to the overall 
watershed draining to the Pacific Ocean.  
 
No detailed hydraulic analyses are anticipated to be needed for the environmental document.   
 
Measures to Minimize Impacts 
The goal of this Project would be to maintain flood flows.  Constructing the Coastal Trail at grade 
would minimize the potential impacts to Zone D and would maintain the existing condition in Zone 
D. There would be a risk of overtopping.  However, during large storm events, the trail would be 
closed to the public.  This option would have the least impact to Zone D.   
 
Project Evaluation 
Executive Order 11988 (Floodplain Management) directs all federal agencies to avoid, to the extent 
possible, long- and short-term adverse impacts associated with the occupancy and modification of 
floodplains, and to avoid direct and indirect support of floodplain development wherever there is a 
practicable alternative.  Requirements for compliance are outlined in Title 23, Code of Federal 
Regulations, Part 650, Subpart A (23 CFR 650A) entitled “Location and Hydraulic Design of 
Encroachment on Floodplains.” 

1 Risk associated with implementation of the action 
As defined by the Federal Highway Administration (FHWA), risk shall mean the consequences 
associated with the probability of flooding attributable to an encroachment.  It shall include the 
potential for property loss and hazard to life during the service life of the bridge and roadway. 

 
The Project limits are outside of the 100-year floodplains. In addition, during major storm events, the 
trail would be closed to the public.  Therefore, the potential for property loss and hazard to life is not 
anticipated. 
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2 Impacts on natural and beneficial floodplain values 
Natural and beneficial floodplain values include, but are not limited to: fish, wildlife, plants, open 
space, natural beauty, scientific study, outdoor recreation, agriculture, aquaculture, forestry, natural 
moderation of floods, water quality maintenance, and groundwater recharge. 

 
Impacts to natural and beneficial floodplain values are not anticipated.  The Project limits are outside 
of the 100-year base floodplains.   

3 Support of probable incompatible floodplain development 
As defined by the FHWA, the support of incompatible base floodplain development will encourage, 
allow, serve, or otherwise facilitate incompatible base floodplain development, such as commercial 
development or urban growth. 

 
In addition to shoring up Highway 1, the Project would re-establish a recreational trail along 
Highway 1, and provide beach access to Surfer’s Beach. Therefore, the Project would not support 
probable incompatible floodplain development. 

4 Measures to minimize floodplain impacts associated with the action 
The FIRMs show that the Project is outside of any 100-year base floodplain.  Some of the runoff 
from the proposed pedestrian trail will drain toward the Pacific Ocean.  However, because the added 
impervious surface areas are small compared to the overall watershed area of Half Moon Bay, there 
will likely be no impacts to the Half Moon Bay floodplain.  The Project will therefore have 
insignificant to no impacts to the Half Moon Bay base floodplain.  

5 Measures to restore and preserve the natural and beneficial floodplain values impacted by 
this action 

There are no floodplains within the Project limits.  Impacts to natural and beneficial floodplain values 
are not anticipated.  Therefore, measures to restore and preserve natural and beneficial floodplain 
values were not evaluated. 

6 Practicability of alternatives to any significant encroachments 
The FHWA defines a “significant encroachment” as a highway encroachment, and any direct support 
of likely base floodplain development, that would involve one or more of the following construction 
or flood-related impacts: 1) significant potential for interruption or termination of a transportation 
facility that is needed for emergency vehicles or provides a community’s only evacuation route, 2) a 
significant risk, or 3) a significant adverse impact on the natural and beneficial floodplain values 
(1994). 

 
The Project would generally maintain the profile of the existing dirt trail with widening at the outside 
edge of the pavement.  Because there are no floodplains within the Project limits, there are no 
encroachments to the floodplains.  Therefore, other alternatives were not evaluated. 
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7 Practicability of alternatives to any longitudinal encroachments 
As defined by the FHWA, a longitudinal encroachment is an action within the limits of the base 
floodplain that is longitudinal to the normal direction of the floodplain. 

 
A longitudinal encroachment is an “encroachment that is parallel to the direction of flow.  Example: 
A highway that runs along the edge of a river is, usually considered a longitudinal encroachment.”  
The requirement for consideration of avoidance alternatives must be included in a Location Hydraulic 
Study by including an evaluation and a discussion of the practicability of alternatives to any 
significant encroachment or any support of incompatible floodplain development. 

 
Because there are no base floodplains within the Project limits, there are no longitudinal 
encroachments.  Therefore, other alternatives were not evaluated. 

8 Coordination with Local, State, and Federal Water Resources and Floodplain Management 
Agencies 

The Project will not significantly change the water surface elevations within the Project vicinity.  A 
floodplain map revision is not anticipated.  A Conditional Letter of Map Revision is not anticipated.  
Coordination with FEMA is not expected to be required for the Project. 
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TECHNICAL INFORMATION FOR LOCATION HYDRAULIC STUDY 
 

Dist. 4      Co. San Mateo Rte. Highway 1              P.M.  32.0/32.2   
Federal-Aid Project Number:  N/A                                                                       
Bridge No.  N/A                EA:  04-1J9504         
 
Floodplain Description:      
The Project site is within an area classified by FEMA as Zone D, which is an area in which flood hazards are 
undetermined, but possible. Mandatory flood insurance purchase requirements and floodplain management 
standards do not apply. 
 
1. Description of Proposal (include any physical barriers i.e. concrete barriers, soundwalls, etc. and design 
elements to minimize floodplain impacts) 
The Project proposes to build a pedestrian trail. The Project extent is from Highway 1 Post Mile (PM) 32.0 
to PM 32.2. The proposed PEDESTRIAN Tail width varies between 10 ft and 12 ft. The end of the Project 
conforms to ground with side slopes of 2V:1H. Lane grading ranges between 2.0 percent to 4.9 percent and is 
supported by roadway embankment and rock slope protection. 
 
2. ADT: Current  N/A   Projected  N/A   
 
3. Hydraulic Data: Base Flood Q100= N/A cfs   
   WSE100=   N/A ft   
 
The flood of record, if greater than Q100: Q =  N/A cfs WSE =  N/A  
 
 
 Overtopping flood Q=   N/A cfs WSE= N/A. 
 
Are NFIP maps and studies available?     NO  YES �   
4. Is the highway location alternative within a regulatory floodway? 
        NO  � YES   
 
5. Attach map with flood limits outlined showing all buildings or other improvements within the base 
floodplain. 
 
Potential Q100 backwater damages: 

A. Residences?     NO � YES   
B. Other Bldgs?     NO � YES   
C. Crops?      NO � YES   
D. Natural and beneficial Floodplain values? NO � YES   

”Natural and beneficial flood-plain values" shall include but are not limited to fish, wildlife, plants, open 
space, natural beauty, scientific study, outdoor recreation, agriculture, aquaculture, forestry, natural 
moderation of floods, water quality maintenance, and groundwater recharge.  
 
6. Type of Traffic: 

A. Emergency supply or evacuation route?   NO � YES   
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TECHNICAL INFORMATION FOR LOCATION HYDRAULIC STUDY, cont. 

 
Dist. 4      Co. San Mateo  Rte. Highway 1              P.M.  32.0/32.2   
Federal-Aid Project Number:   N/A                                                                      
Bridge No.   N/A               EA:   04-1J9504       

 
B. Emergency vehicle access?    NO � YES   
C. Practicable detour available?    NO  YES �  
D. School bus or mail route?    NO � YES    

 
7. Estimated duration of traffic interruption for 100-year event hours:   N/A   
 
8. Estimated value of Q100 flood damages (if any) – moderate risk level. 
A. Roadway $ N/A  
B Property $ N/A  

Total  $ N/A  
 
9. Assessment of Level of Risk Low �  
     Moderate  
     High   
 
For High Risk projects, during design phase, additional Design Study Risk Analysis may be necessary to 
determine design alternative. 
 
Is there any longitudinal encroachment, significant encroachment, or any support of incompatible Floodplain 
development?   NO � YES   
 
If yes, provide evaluation and discussion of practicability of alternatives in accordance with 23 CFR 650.113 
 
Information developed to comply with the Federal requirement for the Location Hydraulic Study shall be 
retained in the project files. 
 
 
Signature – Senior Engineer     Date   
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 FLOODPLAIN EVALUATION REPORT SUMMARY 
Dist.  4 Co. San Mateo Rte. Highway 1 P.M. 32.0/32.2    
Federal-Aid Project Number (Local Assistance)  N/A      
Project No.:  04-1J9504   Bridge No.  N/A    
 
Limits: The Project is located on the southwest side of Highway 1 near the intersection of Highway 1 and 
Coronado Street, in the City of Half Moon Bay just south of Pillar Point Harbor. 
 
Floodplain Description: The Project site is within an area classified by FEMA as Zone D, which is an area in 
which flood hazards are undetermined, but possible. Mandatory flood insurance purchase requirements and 
floodplain management standards do not apply. 
 
  No Yes 
1. Is the proposed action a longitudinal encroachment of the base floodplain?  �   ___ 
2. Are the risks associated with the implementation of the proposed action significant? � ___ 
3. Will the proposed action support probable incompatible floodplain development? � ___ 
4. Are there any significant impacts on natural and beneficial floodplain values? � ___ 
5. Routine construction procedures are required to minimize impacts on the floodplain. 

Are there any special mitigation measures necessary to minimize impacts or restore 
and preserve natural and beneficial floodplain values? If yes, explain. 

� ___ 

6. Does the proposed action constitute a significant floodplain encroachment as defined 
in 23 CFR, Section 650.105(q). 

� ___ 

7. Are Location Hydraulic Studies that document the above answers on file? If not 
explain. 

___ � 

 
PREPARED BY: 
__________________________________________   Date __________________ 
District Project Engineer (capital and ‘on’ system projects) 
 
__________________________________________   Date __________________ 
Local Agency Project Engineer (local assistance projects)  
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FLOODPLAIN EVALUATION REPORT SUMMARY, Cont. 
 
Dist.  4 Co. San Mateo Rte. Highway 1 P.M. 32.0/32.2   
Federal-Aid Project Number (Local Assistance)   N/A     
Project No.:  04-1J9504   Bridge No. N/A     
 
CONCURRED BY: 
 
___________________________________________   Date __________________ 
District Project Manager (capital and ’on’ system projects) 
 
___________________________________________   Date __________________ 
 
District Local Assistance Engineer (Local Assistance projects) 

 
 
I concur that impacts to natural and beneficial floodplain values are consistent with the results of other studies 
prepared pursuant to 23 CFR 771, and that the NEPA document or determination includes environmental 
mitigation consistent with the Floodplain analysis.   
 
___________________________________________   Date __________________ 
District Senior Environmental Planner (or Designee)  
 
 
Note:  If a significant floodplain encroachment is identified as a result of floodplains studies, FHWA will 
need to approve the encroachment and concur in the Only Practicable Alternative Finding.  
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Attachment: FEMA Maps 
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Attachment: Supplemental Coastal Calculations for the Surfer’s Beach 
Shoreline Protection Project 
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Memorandum 
 

Date:  February 3, 2015 

To:   File 

From:  Jennifer Abrams / Grant Wilcox – WRECO  

Subject: Supplemental Coastal Calculations for the Surfer’s Beach Shoreline Protection Project  

 (Addendum to Draft Sand Supply Assessment by Integral Consulting, Inc.) 

  

1. Introduction 
This memorandum contains calculations performed for the Surfer’s Beach Shoreline Protection 
Project (Project) design.  It builds on information included in the Draft Sand Supply Assessment 
(Integral Consulting, Inc. 2014) (Integral report), but updates that information with details established 
during the design phase. 
 

2. Design wave height at RSP toe 
The design wave height calculation at the toe of the rock slope protection (RSP) requires a stillwater 
elevation, deepwater wave height, period, angle of approach, and toe elevation at the site. Many of 
the results in the Integral report still apply to this calculation, including the design high tide elevation, 
sea level rise value, deepwater wave height, storm surge, and setup calculations.     
 

• Per the Integral report, the design high tide elevation is 6.8 ft NAVD 88 for the 100-year 
event.  

• The design sea level rise (SLR) is estimated to be 12 in. in 2030.  This elevation is at the high 
end of the National Research Council’s 2012 SLR projections.   

• The design deepwater wave height is 14.8 ft, with a wave period of 14 seconds, approaching 
from the northwest.  Fewer than 1% of measured deepwater waves are greater than this 
height.   

• Storm surge and setup are estimated to be 3.5 ft, based on the 1% occurrence design wave.   
 
Given these results, the design stillwater elevation is 11.3 ft NAVD 88 (6.8 ft + 1.0 ft + 3.5 ft).   
 
Additional information as described below based on the details of the design were combined with the 
Integral report results to calculate the design wave height at the RSP toe.  These calculations result in 
a toe elevation of the RSP will be approximately 9.2 ft.  At the design stillwater elevation, the depth 
will be 2.1 ft at the RSP toe.   
 
The angle of the shore is approximately 100 deg. from the approach of the northwest waves, where an 
angle of 0 means the wave crests are parallel to the coastline and an angle of 90 means the wave 
crests are perpendicular to the coastline.  For Snell’s Law calculations, angles greater than 89 degrees 
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cannot be used.  Larger angles reduce the calculated shallow water wave height, so using 89 degrees 
is conservative for this calculation because a greater wave height will be calculated than with the 
actual angle.   
 
The breaking depth of the design wave was calculated using ACES Linear Wave Theory/Snell’s Law 
module.  This calculation requires the deepwater wave height, period, water depth, crest angle, and 
the nearshore slope.  The inputs and results are shown in the figure below.  The resulting calculation 
is that the breaker depth is 23.4 ft.  This is greater than the depth of the water at the toe of the RSP, so 
the deepwater wave will break before reaching the site.  Therefore, the largest wave that will occur at 
the site is equivalent to the height of the breaking wave, or approximately 0.78 times the stillwater 
depth.  This yields a design wave height of 1.6 ft.   
 

 
 

3. Wave Setup 
The wave setup was calculated based on the toe elevation of the proposed structure.  The toe 
elevation is 9.2 ft.  The 100-year tide was updated using values provided by NOAA 
(http://tidesandcurrents.noaa.gov/est/) at the San Francisco tide gage (Station 9414290).  The value 
provided is 8.5 ft NAVD 88.  With 12 in. of SLR, this design elevation becomes 9.5 ft, which 
includes astronomical tides, storm surge, and SLR.  The toe is 0.3 ft lower than the design high tide 



 

1243 Alpine Road, Suite 108 
Walnut Creek, CA 94596 

Phone:  925.941.0017 
Fax:  925.941.0018 

www.wreco.com 

 
 

 
                              | Civil Engineering | Water Resources | Environmental Compliance | Geotechnical Engineering |           3 

elevation.  The calculations performed in ACES, using the Wave Setup Across Surf Zone calculator, 
are shown in the figure below.  In the ACES calculator, the toe height is equivalent to 0.3 ft in the 
stillwater depth column.  The setup was calculated based on linear interpolation between the wave 
setup values given for height of 0 ft and 3.15 ft.  The resulting setup is 4.1 ft.  Therefore, the water 
elevation at the toe of the structure would be 13.6 ft (9.5 ft + 4.1 ft), which is a depth of 4.4 ft at the 
toe.  The maximum supported unbroken wave in 4.4-ft-deep water is 3.4 ft.  The water elevation at 
the toe of the structure calculated by Integral based on preliminary design information is 11.3 ft. 
 

 
 

4. Runup 
The preliminary runup calculation performed by Integral yielded a maximum runup height of 13.1 ft 
for a beach of slope 3.5%.  This slope is the average of the beach slope from the breaker line to the 
shoreline.  A more detailed calculation was performed based on the proposed design, using the ACES 
Wave Runup and Overtopping on Impermeable Structures module (see figure below).  A slope of 6% 
was used because this is the slope closest to the structure, where the runup would be occurring.  The 
water depth, per the calculations in Section 3, would be 4.4 ft, which has a breaking wave height of 
approximately 3.4 ft.  The RSP face would have a slope of 2:1 (H:V), and the rough slope 
coefficients (a and b) were selected based on the riprap values.  The wave runup is calculated as 4.6 
ft.  Therefore, the elevation that the runup would reach is 18.2 ft (13.6 ft + 4.6 ft).  The top of the 
structure is at approximately 20.9 ft, so there would not be overtopping.  Overtopping has been 
observed during smaller events near the site, but not at the site.  For that reason, the calculations 
presented here are not inconsistent with field observations of overtopping. 
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5. Toe Scour 
The scour at a sloped structure will be less than the scour at a vertical faced structure, such as a 
retaining wall.  Therefore, a conservative estimate of the scour at the proposed structure would be 
calculated using equations for a vertical structure.  The scour may be assumed to be equal in depth to 
the maximum supported nonbreaking wave height, in this case 3.4 ft.   
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The waves occurring at the structure would likely be oblique.  Oblique waves incur more scour than 
normally approaching waves.  However, there is no guidance to quantify this effect, per the Coastal 
Engineering Manual.  The proposed design will be similar to the existing adjacent RSP design, and 
there have not been significant scour issues observed at the toe of the existing scour.  Therefore, it is 
assumed for this design that the predicted scour depth calculated using the wave height is sufficient 
for the temporary purposes of this design. 
 

6. RSP design event size 
The proposed RSP will match the size of the adjacent existing RSP, which is approximately 2-ton.  
ACES Rubble Mound Revetment Design calculator was used to determine if this size RSP is 
expected to be sufficient for the design event (see figures below).  Parameters as defined earlier in 
this memorandum were used, in addition to a rock unit weight of 165 lb/ft3 and a permeability 
coefficient of 0.1.  The permeability coefficient corresponds to a larger diameter armor layer over a 
small diameter armor layer over an impermeable fabric, matching the design of the proposed 
structure.  The D50 resulting from the calculation is approximately 715 lb, which is well less than 4 
tons.  Therefore, it is assumed that the 4-ton rock proposed is sufficient for the design event. 
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7. Littoral cell 
The project site is part of the Santa Cruz littoral cell (U.S. Geological Survey).  The cell is 
approximately 75 miles long, extending from Pillar Point to central Monterey Bay.  The site is at the 
northern point of the cell.  There is insignificant sediment transported around Pillar Point toward the 
site.  The net littoral drift is generally toward the south due to the dominant waves from the 
northwest.   
 
The main sediment source is the San Lorenzo River, which discharges to the Pacific Ocean at the 
north end of Monterey Bay, approximately 50 miles south of the site.  Overall, the San Lorenzo River 
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is the source of approximately 80% of the total sand budget of the littoral cell.  Bluff erosion 
constitutes 15% of the sand budget, and gully and terrace erosion represent 4% of the budget.  
 
The primary sediment sink is the Monterey Submarine Canyon.  It is estimated that approximately 
265,000 cubic yards per year are lost to the canyon from the Santa Cruz littoral cell. 
 
The site does not represent a significant impact on the littoral cell.  The site is very short and at a 
location where there is negligible transport. 
 

8. Volume of sand per one square foot of beach 
The volume of sand per square foot of beach is approximately 12 ft3.  This calculation is based on the 
existing bluff’s slope and height to the intersection with the beach. 
 

9. Reflected energy 
The reflected energy of rubble-mound slopes is less than for smooth impermeable slopes having the 
same incident waves and surface slope.  However, the proposed Project is for a very short length of 
the coast relative to the amount of coastline that generates waves for surfers.   
 
In addition, the wave propagation model performed by the U.S. Army Corps of Engineers and 
summarized in the Integral report indicates that the project site is at a location where the incident 
wave heights are smaller than those from the rest of the bay.  This is indicated in Figures 9 through 
11 of the Integral report.  Bigger incident waves will result in greater energies reflected, so the 
reflected energy from the project site is smaller than that of the rest of the coastline, due to effects of 
bathymetry on the approaching wave energy dissipation.   
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Attachment: Sand Supply Memorandum from Integral Solutions 
 



 

 

 

 

 

 

 

 

26 November, 2014 

INTRODUCTION 

The County of San Mateo (County) and California Department of Transportation (Caltrans) 

propose to construct a temporary shoreline protection and embankment stabilization device 

along an approximately 150-linear-foot section of eroding ocean bluff and highway 

embankment at Surfer’s Beach in the City of Half Moon Bay in San Mateo County, California 

(Project).  In addition, the Project includes construction of approximately 325 feet of 

recreational trail to connect the Coastal Trail segments that currently exist.  The project 

objective is to provide interim protection of Highway 1 and the California Coastal Trail by 

preventing the potential collapse of Highway 1’s embankment, while also enhancing coastal 

access and recreation.   

 

The Project is located on the southwest side of Highway 1 near the intersection of Highway 1 

and Coronado Street, in the City of Half Moon Bay, just south of Pillar Point Harbor, and 

adjacent to the unincorporated community of El Granada. Highway 1 forms the northern 

boundary and the Pacific Ocean forms the southern boundary of the Project site. The Project 

limits extend between Post Mile (PM) 32.0 to PM 32.2.  The Project area encompasses 

approximately 3.6 acres. The majority of the Project area adjacent to Highway 1 is within the 

Caltrans right-of-way (R/W); a small portion to the south is owned by the City of Half Moon 

Bay. 

 

Surfer’s Beach is a popular recreational area along the northern shores of Half Moon Bay, CA. 

The site is defined by the presence of Pillar Point Harbor (PPH) and its protective breakwaters 

(West and Outer Breakwater) to the north, a rip-rap revetment extending south from the root 

of the Outer Breakwater, and sandy shorelines and bluffs further to the south. The rip-rap 

revetment at the root of the Outer Breakwater extends approximately 800 feet to the south, 

and was previously constructed by CALTRANS to protect California Highway 1 (HWY1) from 

continued landward shoreline encroachment. The revetment has been successful in preventing 

erosion into the HWY1 right of way; however, at the southern terminus of the revetment, 

erosion is, again, threatening to undermine HWY1. It is this location, hereinafter referred to as 

‘the project site’, which is the focus of the present investigation. 

 

The first objective of this memorandum is to briefly summarize the recently completed U.S. 

Army Corps of Engineers San Francisco District (USACE – SFO District) sand supply study, 

which provided directly relevant information about future anticipated sand supply 

expectations at the Surfer’s Beach project site. Subsequently, an engineering opinion is 

provided regarding the expected sand supply at the project site for future years.  

 

The second objective is to evaluate the wave climate at the project site via numerical modeling 

and via analytical methods to yield engineering design parameters for a temporary shore 
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protection structure. The objectives, methods incorporated and results are defined in greater 

detail in the sections below. 

USACE MODELING SUMMARY 

Background 

The USACE – SFO District recently completed a numerical modeling effort to support a design 

alternatives analysis of several coastal engineering developments at PPH. The effort focused on 

issues related to sediment supply as the USACE recognizes the detrimental effect of the Outer 

Breakwater on the down-shore sediment supply. Surfer’s Beach has experienced increased 

erosion rates since the construction of the Outer Breakwater in 1959. The construction of the 

breakwater focused wave energy toward the breakwater root that previously refracted north 

into PPH. This has resulted in erosion of the shoreline at the breakwater root towards HWY1 

and increased sedimentation inside the protected harbor. 

 

The rapid erosion of Surfer’s Beach and the coastal bluffs south of PPH has been a source of 

concern over the past several decades (USACE, 2014). Past studies and a recent analysis 

suggest that the elevated rates of bluff erosion at this site are at least partially attributable to 

changes in local hydrodynamic (wave and current) conditions and sediment supply related to 

the construction of the Outer Breakwater. In addition, construction of the breakwater has been 

associated with the accumulation of a significant amount of sand within PPH (USACE, 2014).  

 

At Surfer’s Beach, immediately south of the Outer Breakwater, various amounts of rock and 

concrete were dumped along the shoreline between 1959 and 1983 in efforts to halt the 

shoreline erosion. Rip-rap revetments were constructed by CALTRANS (in 1983, and 

augmented in 1993) to protect HWY1 from inundation and erosion. This resulted in 

stabilization of the shoreline in immediate lee of the revetment, but did not halt erosion of the 

unprotected shoreline to the south.  

 

In general, soft shorelines (i.e., those composed of sand, gravel and other easily mobilized 

materials) will continually morph in order to attain equilibrium with the incident wave energy. 

Following construction of the Outer Breakwater, the Surfer’s Beach shoreline was not in 

equilibrium with the incoming wave and current forces, which explains the sharp increase in 

erosion rates observed at that specific location following breakwater completion.  

 

Coastal engineers and geologists often approximate equilibrium shoreline shapes with log-

spiral curves. Log-spiral shapes form in shorelines when waves refract and diffract around 

hard, non-erodible structures. In the case of the original development of HMB, incident waves 

from the west and northwest refracted and diffracted around Pillar Point Headland, causing 

erosion of the sandy bluffs within northern HMB. The largest erosion rates were observed 

nearest the headland, where the log-spiral shape is the tightest. Erosion rates decreased 

toward the southeast as the shoreline became increasingly more parallel to the incident wave 

crests.  

 

After construction of the Outer Breakwater, the equilibrium log-spiral shape at the northern 

end of HMB did not exist any longer. The new center of the log-spiral, the tightest portion of the 

spiral, was relocated (virtually) to the root of the breakwater. Erosion rates increased 

accordingly at this location as the shoreline attempted to reach equilibrium again. Erosion will 

likely continue at high rates here until an equilibrium shape is attained.  
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Recent Analysis Results 

In the process of evaluating seven proposed design measures at the project site, the USACE – 

SFO District completed a thorough background review of existing literature from the site and 

operated a hydrodynamic and sediment transport numerical model (USACE, 2014). The USACE 

project site included all shoreline between the Outer Breakwater root and the Mirada Road 

revetment further to the south, approximately 3,100 feet in length, which included the areas of 

severe erosion at the southern terminus of the existing CALTRANS revetment. It also evaluated 

the shoaling areas within PPH because removal or modification of the shoaling areas in the 

Harbor is being considered as a part of the design alternatives.  

 

A recent analysis of bluff retreat from 1993 to 2012 suggests that the approximately 2,200 foot 

long unprotected section of the project site south of the CALTRANS 1993 rip-rap revetment is 

retreating at an average rate of 1.64 feet/year. The dominant cause appears to be a result of 

changes to the local hydrodynamic conditions and sediment supply related to the construction 

of the Outer Breakwater. An assessment of the impact of terrestrial runoff on sediment 

morphology indicated that this played a minor, secondary role in bluff erosion compared to the 

altered hydrodynamics (USACE, 2014). 

 

The Outer Breakwater is believed to also be associated with sedimentation inside the PPH, 

adjacent to the breakwater. It is speculated that large storm wave events directed from a 

southerly approach may cause sediment transport through the breakwater. Once in the lee of 

the breakwater, the current and wave energy decreases causing the sediment to deposit 

(USACE, 2014). 

 

The general consensus in the engineering community is that prior to harbor construction, 

wave energy refracted north into the Pillar Point headland and subsequently caused a 

southeastern flow of wave-driven currents along the shoreline in the project area. When the 

Outer Breakwater was constructed, it cutoff this sediment supply moving south, resulting in a 

sand deficit immediately south of the breakwater. Sand that previously helped protect the 

shoreline to the southeast was effectively trapped by the breakwater. Sediment in the project 

area continued to erode but was not replenished by any additional sources. 

 

The USACE SFO District employed a wave, current and sediment transport model using the 

Coastal Modeling System (CMS) modules CMS-Wave and CMS-Flow. The two modules are 

coupled together in the Surface Water Modeling System to simulate hydrodynamic conditions, 

sediment transport and erosion/accretion within the project area.   

 

The model was validated with measurements from four locations in proximity to the project 

site, both inside and outside of PPH. Validation occurred solely for hydrodynamic processes 

(waves and currents), providing a means of estimating uncertainties or confidence intervals. 

The water surface elevation (water level) and wave heights compared most favorably between 

measured and modeled (less than 4% difference). The current speeds outside of PPH were 

over-predicted by approximately 10%, which provides for a more conservative prediction of 

impact on near shore sediment processes. 

 

Sediment transport/morphology was not measured, and, therefore, not validated within the 

model. Transport was estimated in the model utilizing empirical data from laboratory work 

conducted at ERDC (Buttolph et al., 2006; from USACE, 2014), even though there can be 

significant differences between the laboratory and “real world” conditions (Lin, 2014; from 

USACE, 2014). Because there was no morphologic model validation, it is not possible to 
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quantify the uncertainty associated with the morphologic change results described in USACE 

(2014), and results should be cautiously interpreted.  

 

CMS modeling of the project site simulating the “before breakwater” case supported the 

hypothesis that the present-day location of the breakwater and project site may have 

previously been a node of convergence, where southeast and northwest longshore currents 

met, and sand was deposited (USACE, 2014). It is likely that this node historically shifted its 

location north and south according to the predominant wave and current directions, 

periodically supplying sand to the northern and southern shorelines near Surfer’s Beach. 

However, with the construction of the Outer Breakwater, sand supply from north of the 

breakwater was no longer available. 

 

The USACE subsequently simulated the ‘existing condition’ and several project design 

alternatives to investigate the impact of each on the sediment supply in the project site. The 

hydrodynamics modeling period was the same as the measurement period (June 2009 to May 

2010). The wave conditions during this time period did not include any extreme storm or El 

Nino events, so predicted impacts are slightly less than what may be expected during these 

rare storm events. Further, the sediment transport magnitudes have unknown uncertainty 

values associated with them. Qualitative conclusions of the relative magnitudes of the sediment 

transport are derived from the model results, but caution should be employed when 

interpreting the quantitative values of sediment morphology reported within the USACE 

(2014) report. 

 

During the baseline condition modeling (e.g., existing conditions), approximately 4,200 cubic 

yards per year (CY/yr) are expected to be eroded from Surfer’s Beach, between the Outer 

Breakwater root and the Mirada Road revetment. Approximately 3,900 CY/yr are expected to 

erode from the Mirada Rd. revetment area. Approximately 2,000 CY/cy are expected to 

accumulate inside the PPH EOuter Breakwater. These values are net erosion rates in each of 

the regions. 

 

Model results from each of the design alternatives scenarios showed similar results when 

predicting sediment response to beach fills, breakwater structural alterations, and PPH 

dredging and disposal. Sediment loss from the Surfer’s Beach area was approximately 4,000 

CY/yr. However, the modeling results do not indicate that a large percentage of the sediment is 

lost to the north (through the breakwater) or to the south. In fact, much of the sediment 

appears to be transported immediately offshore of the project site, with 10-15% being lost 

completely from the system each year. Based on these results, it is anticipated that 

approximately 4,000 CY/yr will continue to be eroded from Surfer’s Beach regardless of the 

mitigation measures implemented by the USACE or others, but that the sediment that is 

transported immediately offshore may provide continued short-term protection in the form of 

offshore sand bars into the future. 

 

It is recognized that these estimates were made using relatively milder hydrodynamic 

modeling conditions (i.e., June 2009 to May 2010 was a relatively milder time period) than the 

site may experience in extreme storm events. During larger events, additional sediment is 

likely lost from the system either by transport through the Outer Breakwater into PPH, by 

offshore transport, or by southerly longshore transport. However, without modeling the 

extreme current magnitudes and circulation patterns that are setup by the extreme events, it is 

difficult to quantify the impact on sediment supply that will result. 
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PRESENT DAY PROJECT 

Temporary Shoreline Protection 

Erosion continues unabated south of the 1993 CALTRANS revetment terminus, where the 

shoreline is unprotected. As a result, CALTRANS in partnership with the County of San Mateo is 

investigating temporary repair measures at this location to protect CA HWY1 from damage.  To 

support this effort, an assessment was completed by Integral to 1) predict sediment supply 

volumes and impact(s) as a result of temporary shore protection construction and 2) 

determine the engineering design parameters for the shore protection (e.g., design wave 

heights, rock shore protection stone sizes).  

 

As described earlier, The USACE – SFO District’s recently completed modeling studies of the 

bay wide hydrodynamics and sediment transport within HMB were validated against 

measurements collected between June 2009 and May 2010. Shoreline sediment transport and 

morphological results were not validated, but were assumed to be representative and agreed 

with the general transport characteristics and magnitudes (USACE, 2014). Due to limited 

availability of detailed USACE model results, though, the near-shore wave parameters were not 

readily available to be utilized in the below-described engineering assessment.   

 

Sediment Supply 

As stated previously, it is anticipated that the Surfer’s Beach shoreline will continue to lose up 

to 4000 CY/yr of sediment regardless of any mitigation efforts employed by the USACE (e.g., 

beach nourishment projects) or CALTRANS (e.g., shore protection). Further, the volume of 

sand lost per year may increase slightly after construction of shore protection at Surfer’s Beach 

because the sand supply in lee of the newly constructed shoreline protection device will no 

longer be a source of sand to the system. This is not anticipated to significantly increase the net 

volume eroded per year, however, because the anticipated length of the new shore protection 

is not large (i.e., the volume of sediment protected by the shore protection is relatively small). 

Based on the USACE modeling results, most of the eroded sediment is anticipated to move 

offshore of Surfer’s Beach, as opposed to alongshore to the north (through the Outer 

Breakwater) or to the south. 

 

Engineering Design 

To determine design parameters for a shoreline protection device at Surfer’s Beach, both a 

modeling and analytical approach were employed. Utilization of the USACE CMS-Wave and 

CMS-Flow model inputs and outputs was not feasible due to cost and time constraints to the 

present-day project; therefore, a separate modeling approach was utilized.  

 

Typical and extreme wave conditions were evaluated near the HMB project site based on 

measurements from the NOAA National Data Buoy Center (NDBC). The nearest station is 

#46012 located 24 nautical miles (NM) southwest of San Francisco, in 200 meters water depth. 

The station has been recording wave height and wave period data since 1980, and wave 

directional data since 2010. Additional measurement data from NOAA NDBC buoy 46042 were 

used to provide supplemental data verification. Buoy 46042 is located 27 NM west-northwest 

of Monterey, CA, in 2100 meters water depth. 

 

Both buoys indicated that the long term trend is for dominant wave energy to approach the 

north-central CA coastline from the northwest (Figure 1 and Figure 2). Histograms of the wave 

heights, periods and directions from each buoy illustrate the frequencies of occurrence of each 

primary wave parameter, providing additional information regarding the deep-water incident 
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wave conditions. Since the histogram results are very similar at both buoy locations, only those 

from buoy 46012 (near HMB) are shown here (Figure 3, Figure 4, and Figure 5). 

 

It is evident that the most commonly occurring deep-water significant wave heights on record 

are between 1 and 3 meters, with less than 1% larger than 4.5 meters. The most common 

dominant wave periods are between 6 and 16 seconds, with a few instances of wave periods 

larger than 16 seconds on record. The mean wave direction histogram is slightly bimodal: the 

most commonly occurring directions from which waves approach are 285-315 degrees. An 

additional mode in the histogram, albeit at a much smaller frequency, occurs near wave 

directions of 180 degrees. 

 

 
Figure 1. Wave height rose from NOAA NDBC Buoy 46012 (Southwest of SFO). 

 
Figure 2. Wave height rose from NOAA NDBC Buoy 46042 (Northwest of Monterey, CA). 
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Figure 3. Wave height histogram from buoy 46012 (1980-2013). 

 

 
Figure 4. Dominant wave period histogram from buoy 46012 (1980-2013). 
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Figure 5. Mean wave direction from buoy 46012 (2010-2013). 

 

A statistical analysis of the measured wave parameters from buoy 46012 yielded the most 

typical and extreme wave conditions to be expected at the buoy. Typical wave conditions were 

determined from the mean and median statistical values. Extreme wave conditions were 

determined from the average of the highest 5% wave heights and the wave periods and 

directions that corresponded to those waves1. Further, due to the existence of the additional 

mode in the mean wave direction histogram, the same statistics were determined from waves 

approaching from the southwest to investigate their impacts on the Surfer’s Beach shoreline. 

Finally, to evaluate the impact of waves approaching from directly south of the project site 

(180-degrees), a 5th wave case was included. Table 1 lists the parameter values used in the 

analytical and numerical modeling approach. 

 
Table 1. Wave condition cases investigated. 

Case Wave Height (m) Wave Period (s) Wave Direction (deg) Event Description 

1 2 12.5 300 Typical event overall 

2 4.5 14 300 Extreme event overall 

3 1.5 14 225 Typical event from SW 

4 3.7 11 240 Extreme event from SW 

5 2 12 180 Typical event from 180° 

 

 
 

 

  

                                                             
1 An extreme wave height return period hindcast analysis was not completed as a part of this effort. 
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Analytical Approach 

The analytical approach included an empirical evaluation of the wave transformation from 

deepwater waves to breaking waves and wave runup at the shoreline of Surfer’s Beach. The 

engineering design parameters, namely the design stillwater level (SWL) and wave 

overtopping elevation were determined through statistical and engineering formulations that 

are presented in the Coastal Engineering Manual (CEM, 2002). 

 

Effects such as tide stage, wave setup, storm surge and sea level rise were all considered 

individually (as described below) as a part of the static design stillwater level. Further, 

deepwater wave heights were transformed to the shoreline, and included the dynamic effects 

of shoaling, breaking and runup on the ultimate design wave overtopping elevation.  

 

TIDES 

The tides at Half Moon Bay are mixed semi-diurnal with two high tides and two low tides daily. 

The nearest operating NOAA tide gauge is located in Bolinas Lagoon, CA, approximately 25 NM 

to the north (Sta. 9414958)2.  However, the data record from a historical, short-term station in 

PPH, Sta. 9414131, was sufficient to determine datum elevations at PPH. Moreover, NOAA 

Tides and Currents tidal elevation predictions from Sta. 9414131 were used to determine 

percentage exceedance values of tide elevations.  

 

At Sta. 9414131, the mean tide range is 3.85 feet and the diurnal range is 5.60 feet.  Additional 

tidal elevation data are listed in Table 2. At PPH it was determined that NAVD88 is only 0.04’ 

lower than MLLW, which is considered a negligible amount. 

 
Table 2. Tidal datum elevations from NOA STA. 9414131. 

Tide Datum 
Height (feet ) 

MLLW 

Height (feet) 

NAVD 88 

Mean higher high water   5.60 5.64 

Mean high water 4.95 4.99 

Mean sea level   2.99 3.03 

Mean low water 1.11 1.15 

Mean lower low water 0.00 0.04 

Highest water level  (12/31/1986) 7.28 7.32 

 

Although the mean higher high water elevation at PPH is 5.60 feet, the elevation during spring 

tide conditions can be greater; and, high tide levels over 6 feet are not uncommon. For a 

conservative design estimate, a high tide value of 6.8’ NAVD88 will be used to define the design 

tide conditions at Surfer’s Beach. This represents the 1% annual exceedance value, based on 

the predicted tide elevations at this location. A high tide value is used for the design SWL to 

represent a worst-case scenario of a storm event occurring during an extreme high tide. 

 

STORM SURGE AND WAVE SETUP 

During extreme storm events the water level at the shoreline will generally rise due to the 

combination of storm surge and wave setup.   Storm surge is an elevation of the coastal water 

level caused by the combined effects of strong wind stresses on the water surface and the 

reduction in atmospheric pressure within a storm that causes a rise in the water surface 

beneath the low pressure area.  Large waves breaking nearshore, and the associated 

shoreward mass flux, cause a water elevation rise known as wave setup.  Wave setup is 

                                                             
2 http://www.tidesandcurrents.noaa.gov/ 
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typically estimated as 10% to 15% of the average breaking wave depth, the depth at which 

waves begin to break. 

 

The CEM (2002) was used to estimate the breaking wave heights based upon the expected 

deep-water wave heights. For a conservative estimate, the largest wave height case (4.5 

meters, from Case 2 in Table 1) was used as this would yield the largest breaking wave height 

and wave-induced setup at the shoreline of all the evaluated cases: 
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where, Ho and Lo are the deep-water values of wave height and wavelength, and Hb is the 

breaking wave height. The deep-water wavelength can be approximated by: 
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where, T is the deep-water wave period associated with Ho. At many coastal locations, the 

breaking wave depth, db, is approximated by: 

 

b

b
b d

H
=γ  

where, γb is the breaker depth index, and is often approximated to be 0.80. 

 

For a deep-water wave height of 4.5 meters, the wave breaking depth is approximated to be 7.1 

meters. A wave setup of 10-15% of this value is 0.7 m to 1.1 meters (2.3 to 3.5 feet). Therefore, 

a wave setup and storm surge value of 3.5 feet will be used in this analysis to define a 

combined, conservative storm surge and wave setup for the design SWL at Surfer’s Beach.  

 

SEA LEVEL RISE 

It is commonplace now to consider the impacts of sea level rise (SLR) for coastal project 

designs. Though there is still a large amount of uncertainty in SLR prediction, it is 

recommended that recently published guidance be followed. The California Coastal 

Commission Draft SLR Policy Guidance document references the National Research Council’s 

(2012) SLR projections: 

 

• For the years 2000-2030: 4-30 cm (1.5-12.0 inches) 

• For the years 2000-2050: 12-61 cm (4.5-24 inches) 

• For the years 2000-2100: 42-167 cm (16.5-66.0 inches) 

 

Since the CALTRANS shore protection project is anticipated to be a temporary, 10 year, project, 

only the maximum SLR projection of 30 cm (12.0 inches) for the years 2000-2030 will be 

incorporated in this design effort. This is the maximum expected SLR South of Cape Mendocino 

by the year 2030, which is only 15 years into the future. This provides a measure of safety if, in 

fact, the shore protection is not removed within 10 years.  
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WAVE RUNUP 

The final parameter to estimate is the temporal increase in water level near the shoreline due 

to wave runup. As waves break, the forward momentum flux carries water up the face of the 

shoreline until countered by gravitational forces. Though wave runup varies with time and 

with variable wave conditions, it can be statistically estimated through CEM empirical 

formulations (2002).  

 

A recently completed topographic survey at Surfer’s Beach indicated that the beach backshore 

leading to the bluff had a slope of approximately 6:100 (survey data provided by WRECO via 

email communication, 2014). Because the survey did not extend to elevations lower than +3.0’ 

NAVD88, though, it was not possible to accurately determine the slope of the beach from the 

wave-breaking point to the shoreline. A subsequent slope analysis was completed using a 

NOAA National Geophysical Data Center (NGDC) digital elevation model (DEM) of the Surfer’s 

Beach near-shore and offshore regions. The analysis indicated that the slope approximated 

1:100 between the 10 meter and 1 meter depth contours. Both the 1:100 and 6:100 slopes, as 

well as a midpoint slope, 3.5:100, are used in the evaluation below, to facilitate a sensitivity 

analysis. 

 

The surf similarity parameter, which provides a means of characterizing the form of breaking 

waves given deep-water wave conditions, was computed as: 

 

o

o

o

L
H

)tan(βξ =  

 

Where, tan(β) is the beach slope. The maximum runup value (i.e. 0% chance of overtopping), 

Rmax,  the average of the highest 10% runup values, R1/10, and the average of the highest 33% 

runup values expected, R1/3, based on a deep-water wave condition, are given by the following 

equations, respectively3: 
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The runup results for each of the beach slopes 1:100, 3.5:100 and 6:100, and assuming a 

deepwater wave height of 4.5 meters (14.8 feet), are listed in Table 3.  

 
Table 3. Wave runup values (feet) for varying beach foreslopes. 

Slope Rmax R1/10 R1/3 

1:100 5.0 4.2 3.5 

3.5:100 13.1 10.3 8.5 

6:100 19.8 15.1 12.4 

                                                             
3 The R1/10 and R1/3 values are not indicative of the actual percentage of waves expected to overtop a certain design 

elevation. They are numbers intended to represent a statistical value of a series of runups. 
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It is assumed that during high wave height storm events that the incident waves will comprise 

spilling breakers that dissipate energy from far offshore all the way to the shoreline. During 

much of this dissipation, the waves will encounter a 1:100 sloped bottom. At the shoreline, 

they will encounter a 6:100 sloped foreshore4. Therefore, use of solely a 1:100 or a 6:100 beach 

slope in the runup approximation is inappropriate, as the runup will either be underpredicted 

or overpredicted, respectively. It is recommended that the mid-point beach slope value of 

3.5:100 be used due to lack of more accurate site data.  

 

The maximum wave runup in this case is approximately 13.1 feet. The average of the highest 

1/10 runups is approximately 10.3 feet. The average of the highest 1/3 runups is 

approximately 8.5 feet. Because of the uncertainty involved in estimating the beach slope and 

actual runup values, the maximum runup estimate (Rmax) of 13.1 feet will be recommended for 

inclusion in the ultimate design elevation. 

 

 

DESIGN STILLWATER LEVEL 

Based on the above analytical results, the 10-year design still water level (SWL) is shown in 

Table 4. The design SWL level includes all static components that may serve to increase the 

overall water level at the shoreline. It does not include high-frequency dynamic water level 

changes such as those created by breaking wave runup. To compute the design SWL, the 

astronomical tide value chosen is 6.8 feet. The storm surge and wave setup value was selected 

at 3.5 feet, the higher end of the 10-15% of breaking depth range. An additional 1.0 foot was 

included to account for potential SLR by the year 2030, in case SLR occurs faster than expected 

or the project remains in place longer than 10 years.  

 
Table 4. Design parameters for storm event. 

Parameter 
Stillwater Rise 

(feet – NAVD 88) 
Tide  +6.8 

Storm Surge and Wave Setup +3.5 

Sea Level Rise  +1.0 

Design Stillwater Level  +11.3 

 

WAVE OVERTOPPING ELEVATION 

The actual design wave overtopping crest elevation of the shore protection should incorporate 

the anticipated, dynamic, wave runup value in order to minimize wave over-topping events. 

The final value of the crest elevation may vary, though, depending upon the allowable 

overtopping percentage chosen by the designers. Through the use of the maximum runup 

value, Rmax, the probability of wave overtopping will be low, though it is difficult to specify a 

percentage without more accurate numerical modeling results on which to rely, more accurate 

beach slope, and knowledge of a design crest elevation for the structure.  

 

Using an Rmax wave runup value of 13.1 feet yields a recommended total wave overtopping 

crest elevation of +24.4 feet, NAVD88, for the 10 year design. For comparison purposes, an 

R1/10 design crest elevation is +21.6 feet, NAVD88 (assumes an R1/10 runup value of 10.3 feet); 

and an R1/3 design crest elevation is +19.8 feet (assumes an R1/3 runup value of 8.5 feet).  

 

                                                             
4 Lower beach slopes yield smaller runup values; higher beach slopes yield higher runup values. 
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The same procedures were completed for an annual wave condition, for comparison. The 

deepwater wave height chosen was 2.0 meters and the wave period was 12.5 seconds (typical 

event from the overall wave measurement record, e.g., Table 1). The results include a smaller 

magnitude wave setup (1.8 feet), wave runup (Rmax value of 7.3 feet for beach slope of 3.5:100), 

and 2030 SLR estimate (1.0 feet) design recommendations. Therefore, the recommended total 

crest elevation for the annual design scenario is 6.8 feet + 1.80 feet + 7.3 feet + 1.0 feet = +16.9 

feet, NAVD88.  

 

Wave Propagation Modeling 

The wave propagation model, Simulating WAves Nearshore (SWAN) was applied to yield a 

qualitative evaluation of the refraction and diffraction of waves near Miramar. The purpose 

was not to duplicate the modeling effort recently completed by the USACE. Rather, the 

objective was to determine any conclusions from the behavior of propagating waves as a result 

of varying offshore wave conditions. Accurate quantification of the SWAN results was not 

possible since the model was not validated with any data measurements. 

 

SWAN is a non-stationary (non-steady state) third generation wave model, based on the 

discrete spectral action balance equation and is fully spectral (over the total range of wave 

frequencies). Wave propagation is based on linear wave theory, including the effect of wave 

generated currents. The processes of wind generation, dissipation, and nonlinear wave-wave 

interactions are represented explicitly with state-of-the-science, third-generation 

formulations. Model boundary conditions can be explicitly specified by the user or may be 

obtained from nested, larger-domain modeling efforts (either a larger SWAN domain, or other, 

global models such as WaveWatch III). SWAN allows for numerous output quantities including 

two dimensional (frequency and direction) spectra, significant wave height, mean wave period, 

mean wave direction and bottom orbital velocities (due to wave oscillations). SWAN has been 

successfully validated and verified in laboratory and complex field cases worldwide. 

 

The offshore wave cases modeled with SWAN during this effort are listed in Table 1. It is 

anticipated that the larger wave height scenarios will result in a larger impact on near-shore 

morphology due to the enhanced wave power associated with those events. Therefore, no 

distinction will be made between the shoreline impacts of the larger and smaller wave height 

cases. Instead, a qualitative assessment of the wave height model results is completed, which 

yields valuable information about the refraction and diffraction behavior of the propagating 

waves.  

 

The model bathymetry (Figure 6) was obtained from the NOAA NGDC. The domain was 

extracted from a 1 arc-second resolution DEM that was created by NOAA for tsunami 

inundation studies. The vertical datum is NAVD88. The model grid was set to 100 meter grid 

cells to maximize computational efficiency. 

 

Figure 7 is an example of the results from the wave height propagation modeling shown to the 

same map scale as Figure 6. In this case, the waves approached from a direction of 225-deg and 

had an offshore wave height of 1.5 meters. Warmer colors indicate larger wave heights. Half 

Moon Bay is illustrated within the red circle.  
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Figure 6. Model domain and bathymetry. The star denotes the Surfer’s Beach project site. 10-

meter contours are included for reference. 

 

 
Figure 7. Example wave propagation model results. Northern HMB location is indicated by the 

red circle. 
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An expanded view of the project site and model domain provide more detail of the submarine 

relief near the northern end of HMB (Figure 8). An area of higher elevation seafloor ridges 

extends from the Pillar Point Headland toward the southeast. Inshore of these ridges, the 

bathymetry becomes smoother, and more shore-parallel. Also evident is that the bathymetric 

contours along the southern end of the Outer Breakwater appear to shift more parallel toward 

the breakwater. This is possibly indicative of sediment that has mobilized from the Surfer’s 

Beach shoreline offshore and/or north toward the breakwater. 

 

By zooming into the wave model results at the same scale (Figure 9), the refractive and 

diffractive behavior of the propagating waves becomes more evident.  The wave height 

magnitudes are different in each of the subsequent images; however, what is important to note 

is the spatial color trends, which identify where waves are focusing (becoming larger) or 

defocusing (becoming smaller).  

 

When waves approach from 300 degrees, they refract around the Pillar Point Headland and 

into HMB (Figure 9). Wave heights increase over the submarine ridges where they likely 

dissipate some energy. Inshore of the ridges, there is a focusing of wave energy toward the PPH 

and toward the community of Miramar, south of Surfer’s Beach, as a result of refraction. In 

between PPH and Miramar, the wave heights are relatively smaller. These gradients in along-

shore and cross-shore wave heights will likely create variable circulation patterns within HMB 

which may play a role in determining to where mobilized sediment will travel. 

 

When the waves approach from 240 degrees the impact is similar (Figure 10). From this 

direction, there is still wave focusing toward PPH and Miramar, but the southern (e.g., 

Miramar) wave focusing location moves further to the north. The location places the focused, 

larger wave heights in between the Outer Breakwater and the Mirada Road revetment, 

potentially impacting the unprotected bluff region of the Surfer’s Beach shoreline.  
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Figure 8. Expanded view of modeling domain showing detail of near-shore HMB contours. 1-

meter contours in gray. 10-meter contours in black. Project site denoted by star. 

 
Figure 9. Model results showing waves propagating from 300-deg. 
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Figure 10. Model results showing waves propagating from 240-deg. 

 

 
Figure 11. Model results showing waves propagating from 180-deg. 
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Similar results were predicted, again, when waves approach from 180 degrees (Figure 11); 

however, the wave focusing south of PPH does not extend as far north as that predicted when 

waves approach from 240 degrees. Results from several other wave direction modeling 

scenarios indicate that wave focusing seems to occur in a similar fashion for all cases: waves 

focus in the direction toward PPH and south of Surfer’s Beach consistently, and de-focus in 

between. The wave focusing from the 240-degree wave modeling case indicates the largest 

impact on the unprotected Surfer’s Beach shoreline between PPH and Miramar. 

 

The modeling efforts do not provide quantifiable information regarding recommended design 

parameters for the CALTRANS shore protection because the model resolution is relatively low. 

However, observation of the results yields qualitative information about the wave propagation 

behavior, and provides some insight into why erosion occurs at higher rates in some shoreline 

locations compared to others. It also might indicate why the Surfer’s Beach area seems to be 

losing sediment directly offshore instead of to the north or south. The radiation stresses caused 

by the wave height gradients might act to force transport in between the focused, larger wave 

heights. In order to investigate these hypotheses further, a higher resolution model, one that is 

better suited for the non-linear near-shore interactions, is recommended to be employed5 

Stone Size Recommendations 

Because of the potential for direct wave impacts during the lifetime of the new shore 

protection, if rock slope protection is the chosen design alternative, it is recommended that 

stone size be equivalent to that used on the 1993 CALTRANS revetment. Use of similar stone 

size will be more aesthetically pleasing and will blend into the existing revetment. It will also 

resist wave forces similarly to the existing revetment, for which the stone appears to be 

sufficiently sized.  

 

Based on the as-built drawings provided from the 1993 CALTRANS revetment, the stone size 

targets the 2-Ton class of stone (i.e., the W50 size stone, from the CALTRANS Bank and Shore 

Rock Slope Protection Design manual), which is approximately 3-4’ in diameter.  No wave 

height measurements at the proposed project site are available to estimate a design wave 

height at the shoreline protection and validate the stone size requirements. However, because 

the CALTRANS 1993 revetment, composed of the same size stone, has seemingly withstood the 

wave forces over the past 15 years, use of the same size stone to construct the new shoreline 

protection should be sufficient for the temporary new shoreline protection project. 

 

At the southern end of the new revetment, care should be exercised in designing the 

intersection with the existing, unprotected bluff. If no mitigation efforts are made at this new 

terminus, erosion is likely to continue in the unprotected bluff region. Especially at the 

intersection of the armor stone and sandy bluff, erosion rates may increase from the existing 

rates.  

 

One option is to design and construct an alternative form of a dynamic revetment. Dynamic 

revetments have been used in other areas of Pacific coastlines (e.g., Oregon Coast) and have 

proven successful when subjected to the dynamic forces of undulating tides and wave energy. 

Dynamic revetments are constructed of different sized stones, larger than the native beach 

material (e.g., usually pebbles, cobbles and/or small boulders) and smaller than revetment 

armor stone.  

 

                                                             
5 The USACE SFO District CMS model should be suitable to investigate this, if not already evaluated. Alternatively, a 

Boussinesq model (e.g., BOUS2D) can be used in the near-shore, which has the capability of incorporating the non-

linear effects of interactions with shore protection structures. 
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During low wave energy events, there is typically very little movement of dynamic revetment 

materials. During high energy events, the material may shift and be transported, but to a lesser 

degree than smaller, sandier materials. As such, the revetment may remain on the shoreline for 

a longer duration, acting to protect the shoreline.  

 

At the Surfer’s Beach location, a beach-wide dynamic revetment (such as those employed on 

the Oregon Coast) is not an ideal solution because of the negative impact on the recreational 

value of having a sandy beach available for public use. However, it may be possible to design 

the new revetment with smaller cobbles and pebbles near the intersection with the existing 

bluff, with the idea being that the coarser materials would remain near the beach bluff and help 

protect the bluff, but would not extend down the beach face. It is recommended that a 

geotechnical engineer be consulted regarding design of a dynamic revetment as it is out of the 

scope of this effort.  
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