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CONSULTATION HISTORY 
 
Extensive and early coordination between Caltrans and the Service occurred on the project.  The 
following chronology reflects a summary of significant events.   
 
May 2008-May 2010 A series of coordination meetings were held between Caltrans, Army 

Corps of Engineers, Environmental Protection Agency, Regional Water 
Quality Control Board, and California Department of Fish and Game in 
accordance with the NEPA/404 MOU Integration Process.  The proposed 
project’s Purpose and Need, Selection Criteria, and Range of Alternatives 
were developed and refined during these meetings in order to minimize 
impacts to biological resources. 

 
July 28, 2009 The Service provided written concurrence on the Purpose and Need 

statement for the project. 
 
April 5, 2010 The Service provided written concurrence on the Range of Alternatives for 

the project. 
 
June 28, 2010  The Service provided a list of species and their critical habitats expected to 

be present in or near the proposed action area. 
 
July 27, 2010 Representatives from Caltrans and the Service attended an onsite meeting 

to discuss the proposed project, impacts to listed species and critical 
habitats, and wildlife connectivity. 

 
September 23, 2010 Representatives from Caltrans and the Service visited the Vessels 

mitigation property. 
 
November 8, 2010 The Service provided comments on the DEIS for the project. 
 
November 15, 2010 The Service provided written concurrence on the project’s proposed 

mitigation in accordance with the Conservation and Mitigation Strategy of 
the TransNet Memorandum of Agreement. 

 
December 21, 2010 The Service consulted informally on the Vessels mitigation property 

geotechnical borings, which were proposed to evaluate subsurface 
conditions for restoration of the site in association with the project. 

 
March 10, 2011 Representatives from Caltrans and the Service visited the Groves 

mitigation property. 
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March 22, 2011 The Service provided written agreement on the Preferred Alternative and 

Preliminary Least Environmentally Damaging Practicable Alternative for 
the project. 

 
April 11, 2011 Caltrans provided a letter requesting initiation of formal consultation on 

the proposed action, together with the BA. 
 
May 11, 2011 Representatives from Caltrans and the Service visited the ambrosia plants 

within the project impact area and the translocation receptor sites at the 
Morrison mitigation property. 

 
May 12, 2011 The Service provided approval of the translocation receptor sites on the 

Morrison mitigation property. 
 
May - June 2011 Representatives from the Service and Caltrans attended a series of 

meetings to finalize the project description and conservation measures. 
 

BIOLOGICAL OPINION 
 
DESCRIPTION OF THE PROPOSED ACTION 
 
Using Federal funds provided through the FHWA, Caltrans proposes to widen the existing two-
lane SR-76 between South Mission Road and just east of I-15 within the San Luis Rey River 
Valley in unincorporated San Diego County (Figures 1 and 2).  Construction of the project will 
result in a total of four travel lanes, with two 3.7-meter (m) [12-foot (ft)] lanes in either direction 
(Figures 3-10), improvements to the Park and Ride facility near the SR-76/I-15 interchange 
(Figure 11), and improvements to the SR-76/I-15 interchange (Figures 12 and 13).  Project work 
will begin in late 2012 and end in 2015.  While the DEIS for the proposed project includes 
several alternatives, consultation has been requested for the Existing Alignment Alternative (the 
Preferred Alternative), which includes the following design features and elements: 
 
 The length of the project is approximately 8.4 kilometers (km) [5.2 miles (mi)]. 
 
 Two westbound and two eastbound lanes will be separated by a median that will vary in 

width from 6.7 m (22 ft) to 12.8 m (42 ft) [8.8-m (29-ft) typical median width] with a 
concrete barrier. 

 
 The project includes a 1.5-m (5-ft) wide minimum paved inside shoulder and a 2.4-m (8-ft) 

wide paved outside shoulder to accommodate bicycles, pedestrians, and emergency parking 
and to provide for roadside safety. 

 
 The project will require approximately 695,745 cubic meters (m3) [910,000 cubic yards (y3)] 

of fill material to create the embankment for the road.  Approximately 535,188 m3 (700,000 
y3) of fill material will be obtained by removing existing material to restore riparian habitats 
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on the Vessels mitigation property.  Approximately 53,519 m3 (70,000 y3) of fill material will 
be obtained by removing existing material to restore riparian habitats on the Tabata 
mitigation property.  Approximately 30,582 m3 (40,000 y3) will be obtained from existing 
material from the reconfiguration of the SR76/I-15 interchange.  The remaining 
approximately 91,747 m3 (120,000 y3) of fill material will be obtained by project contractors 
at the time of construction need, and the source of the fill material will be specified in the 
plan set. 

 
 Left-turn channelization and median openings will be provided at the following unsignalized 

intersections:  Sweetgrass Lane and Star Track Way. 
 
 Two-lane on-ramps with a High Occupancy Vehicle (HOV) lane are proposed at the I-15 on-

ramps. 
 
 Between South Mission Road and the I-15 interchange, the proposed alignment is primarily 

located along the existing roadway alignment but shifts north or south to provide for more 
gradual curves.  This will result in decommissioning of stretches of the existing SR-76 as 
shown in red in Figures 3-10.  Along decommissioned stretches of roadway, there is an 
existing 6-m (20-ft) wide sewer easement which will be maintained.  In the sewer easement 
area, pavement will be removed and a 3.6 to 4.6 m (12 to 15 ft) dirt/decomposed granite 
access road will be maintained.  The remaining decommissioned area adjacent to the sewer 
easement access road will be restored with native species.  At Live Oak Creek, the sewer line 
runs south of the existing SR-76 and north of the proposed SR-76.  While there will be a 6-m 
(20-ft) wide sewer easement at Live Oak Creek, there will be no sewer easement access road 
across the riparian habitat at Live Oak Creek.  A small pad may be required on the west side 
of the riparian area to provide access to two manholes, and on the east side of the riparian 
area to provide access to a third manhole.  Between Star Track Way and Sage Road, existing 
SR-76 will be maintained as a frontage road. 

 
 The existing two-span concrete box girder bridge structure over I-15 will be widened 

approximately 19 m (63 ft) to the south by building a new box girder bridge adjacent to the 
existing 19-m (64-ft) bridge. 

 
 At-grade, signalized intersections will be constructed at South Mission Road, Via Monserate, 

Gird Road, Old Highway 395, the I-15 southbound ramps, and the I-15 northbound ramps. 
 
The project will result in direct permanent impacts to approximately 46.94 hectares (ha) [115.89 
acres (ac)], direct temporary impacts to approximately 26.69 ha (65.89 ac), and permanent 
indirect impacts to approximately 107.08 ha (264.40 ac) of the San Luis Rey River Valley.  The 
impacts to vegetation communities are summarized in Table 1.  The project will result in impacts 
to listed species and designated critical habitats as summarized in Tables 2 and 3 and Figures 14-
18.  The indirect impact area for the project depicted in Tables 1, 2, and 3 is defined as a 91-m 
(300-ft) buffer beyond the permanent impact area, plus areas beyond 91 m (300 ft) where noise 



Mr. Robert James (FWS-SDG-09B0003-11F0420) 5 
 
from project operations is anticipated to exceed 60 dBA, less the 91-m (300-ft) buffer and 60 
dBA noise contour from the existing SR-76. 
 
Table 1. Summary of Permanent, Temporary, and Indirect Impacts to Sensitive Vegetation Communities 
from the Proposed Project 

Vegetation Communities and 
Cover Type1 

Project Impacts  

Permanent Impacts Temporary Impacts Indirect Impacts 

Riparian and Wetland Vegetation 
and Aquatic Habitat  

hectares acres hectares acres hectares acres 

Disturbed Wetland (Arundo 
Dominated Riparian) 

0.26 0.63 0.13 0.31 0.17 0.43 

Coastal and Valley Freshwater 
Marsh 

0.02 0.06 0.02 0.05 0.00 0.01 

Elderberry Scrub 0.00 0.0 0.00 0.0 0.15 0.36 

Mulefat Scrub 2.17 5.36 0.38 0.93 0.00 0 
Southern Cottonwood-Willow 
Riparian Forest 9.15 22.6 3.13 7.73 11.19 27.63 

Southern Willow Scrub (Including 
Disturbed) 

1.62 3.99 0.60 1.49 2.94 7.26 

Open Water (San Luis Rey River) 0.00 0.01 0.04 0.09 0.52 1.28 
Riparian and Wetland Vegetation  
and Aquatic Habitat Total 

13.22 32.65 4.29 10.6 14.97 36.97 

Upland Vegetation 
Coast Live Oak Woodland 0.85 2.09 0.00 0 0.55 1.36 
Diegan Coastal Sage Scrub 0.22 0.54 0.74 1.83 0.78 1.93 
Diegan Coastal Sage Scrub 
(Disturbed) 

2.57 6.35 0.67 1.66 1.12 2.76 

Nonnative Grassland 10.99 27.14 8.39 20.72 27.33 67.48 

Valley Needlegrass Grassland 
(Native) 

0.00 0.0 0.00 0.0 0.00 0 

Uplands Total 14.50 35.81 9.93 24.52 29.78 73.53 
Total All Sensitive Vegetation 27.73 68.46 14.22 35.12 44.75 110.5 

Other Vegetation and Cover Types  

Disturbed Habitat 2.16 5.33 1.27 3.13 7.63 18.83 

Eucalyptus Woodland 0.76 1.87 4.11 10.16 1.79 4.42 
Field/Pasture 0.65 1.61 0.34 0.84 4.41 10.89 
General Agriculture 2.71 6.7 0.96 2.38 14.84 36.64 
Nonnative Vegetation (Ornamental) 0.11 0.28 0.06 0.15 5.25 12.96 
Orchards and Vineyards 0.49 1.21 0.51 1.27 6.48 16.01 
Urban/Developed 12.32 30.43 5.20 12.84 21.93 54.15 
Other Vegetation Total 19.21 47.43 12.46 30.77 62.33 153.9 
Total All Vegetation 46.94 115.89 26.68 65.89 107.08 264.4 
1  The vegetation communities listed consist of a number of vegetation alliances and related associations that occur within the 
Northern Foothills Ecoregion of Western San Diego County as described in Sproul et al. 2011. 
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Table 2. Impacts to Federally Listed Species 

Species 
Project Impacts1 

Permanent Temporary Indirect 
Coastal California Gnatcatcher 2 (1 pair) 0 2 (1 pair) 
Least Bell’s Vireo 6 (3 pairs) 0 11 (~6 territories) 
Southwestern Willow Flycatcher 0 0 4 (2 pairs) 
Arroyo Toad 4 2 8 
San Diego Ambrosia <0.012 0 0 

1  Reported as the number of individuals observed (animals) or acres (ambrosia). 
2  Within this acreage, approximately 2,633 ramets (plants that have grown vegetatively from another individual) of ambrosia will be 
directly impacted based on the most current survey data. 

Table 3. Impacts to Designated Critical Habitat 

Critical Habitat 
Project Impacts 

Permanent Temporary Indirect 
hectares acres hectares acres hectares acres 

Coastal California Gnatcatcher 16.91 41.79 12.22 30.19 12.92 31.92 
least Bell’s Vireo 25.56 63.15 13.19 32.60 29.83 73.72 
Southwestern Willow Flycatcher 15.03 37.13 4.42 10.93 22.81 56.36 
Arroyo Toad 31.56 77.98 26.01 64.27 41.31 102.07 
San Diego Ambrosia 0.60 1.50 0.24 0.60 0.83 2.06 

 
Geotechnical Work 
 

Geotechnical work is required at 35 locations along the project alignment to evaluate subsurface 
and soil conditions (as shown in electronic mail attachments from Caltrans dated August 25, 
2011).  Geotechnical work is anticipated to be conducted in fall of 2011.  All geotechnical work 
will take place within the footprint of the proposed project.  Access routes and earth disturbance 
associated with the geotechnical work will impact a total of approximately 0.68 ha (1.68 ac). 
 
Four methods will be used to evaluate the subsurface and soil conditions:  Mud Rotary (MR), 
Cone Penetrometer Test (CPT), Hollow Flight (HF), and Trench.  The MR, CPT and HF use the 
same type of drill rig and support equipment.  The drill rig is truck or trailer mounted.  Support 
equipment includes a drill-tender truck that carries drilling supplies, augers, and water; a utility 
truck that carries steel drums to transport spoils and drilling fluids; a support loader used to free 
equipment stuck in soil or mud; and a track mounted dozer that is used to crush vegetation to 
provide ingress to the drilling site and to create a level and firm 6-m by 6-m (20-ft by 20-ft) pad 
for the drill rig. 
 
The MR creates a 108-millimeter (mm) [4.25-inch (in)] diameter hole to a maximum depth of 
30.5 m (100 ft), which would be backfilled with bentonite slurry.  Spoils are collected and 
removed from the site.  The CPT pushes a 38 mm (1.50-in) diameter cylindrical steel probe into 
the ground a maximum depth of 46 m (150 ft).  The hole will collapse into itself, and in cases 
where the hole does not close completely, dry bentonite grains would be used as backfill.  The 
HF creates a hole up to 203 mm (8 in) in diameter and to a maximum depth of 18 m (60 ft) 
which will be backfilled with cuttings. 
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The trenches will be excavated with a back-hoe or similar equipment at four locations.  The 
back-hoe is anticipated to have rubber balloon tires rather than tracks.  The trenches will be a 
maximum width of 0.9 m (3 ft), a maximum depth of 4.5 m (15 ft) and a maximum length of 6 m 
(20 ft).  Trenching will not progress significantly below perched water or the water table if 
encountered.  Spoils will be placed within 4.5 m (15 ft) or less of the trench.  Trenches will be 
created and backfilled the same day.  About 6 m (20 ft) will be needed around the trench to stock 
pile, move equipment, and backfill the trench. 
 

Conservation Measures 
 
Caltrans has agreed to implement the following conservation measures as part of the proposed 
action to avoid, minimize, and offset impacts to gnatcatchers, vireos, flycatchers, arroyo toads, 
ambrosia, their critical habitats, and other sensitive resources such as wetlands, aquatic 
resources, and rare plants: 
 
Conservation/Restoration/Management 
 
1. Permanent and temporary impacts to gnatcatchers, vireos, flycatchers, arroyo toads, 

ambrosia, and their critical habitats (as summarized in Tables 2 and 3 above) will be offset 
through conservation and restoration at the Groves, Tabata, and Vessels mitigation 
properties (Figures 19-21) as documented in Tables 4 and 5 below. 

Table 4. Conservation and Restoration by Location 

Location Riparian Upland 
Hectares Acres Hectares Acres 

Tabata 
Riparian Creation 2.96 7.30   
Riparian Restoration 6.24 15.40   
Total 9.19 22.70   

Vessels 
Riparian Creation 35.52 87.70   
Riparian Restoration 9.27 22.90   
Coast Live Oak Woodland Creation   1.23 3.03 
Non-Native Grassland Conservation   18.77 46.37 
Total 44.79 110.60 20.01 49.4 

Groves 
Coastal Sage Scrub Conservation   22.64 55.89 
Non-Native Grassland Conservation   5.14 12.69 
Coast Live Oak Woodland Conservation   1.02 2.51 
Total   28.8 71.09

Total 53.99 133.30 48.81 120.49 
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Table 5.  Conservation of Designated Critical Habitat 

Critical 
Habitat 

Location 
Total 

Groves Tabata Vessels 

Hectares Acres Hectares Acres Hectares Acres Hectares Acres 

Coastal 
California 
Gnatcatcher 

28.80 71.09 7.98 19.70 0 0 36.74 90.79 

Least Bell’s 
Vireo 

0 0 9.19 22.70 65.61 162.00 74.80 184.70 

Southwestern 
Willow 
Flycatcher 

0 0 5.91 14.60 35.44 87.50 41.35 102.10 

Arroyo Toad 14.41 35.57 9.19 22.70 65.61 162.00 89.21 220.27 

San Diego 
Ambrosia 

8.45 20.89 0 0 0 0 8.45 20.89 

 
2. Perpetual biological conservation easements or other conservation mechanisms acceptable 

to the CFWO will be recorded over the areas preserved, restored, and/or enhanced by the 
project at the Groves, Tabata, and Vessels mitigation properties.  The conservation 
mechanisms will specify that no easements or activities (e.g., fuel modification zones, 
public trails, drainage facilities, walls, maintenance access roads) that will result in soil 
disturbance and/or native vegetation removal will be allowed within the biological 
conservation easement areas (with the exception of approved trails at the Groves shown in 
Figure 22).  Caltrans anticipates that they will not be able to place the conservation 
easements or other conservation mechanisms for these properties prior to initiating project 
impacts; however, annual reports will be provided on their status until the conservation 
mechanisms have been placed over the properties. 

 
3. The Groves, Tabata, and Vessels mitigation properties were purchased with funding from 

SANDAG’s TransNet Environmental Mitigation Program (EMP), with approval from the 
CFWO, to offset the impacts of transportation infrastructure improvement projects funded 
by the TransNet Extension Ordinance, including the SR-76 South Mission to I-15 Highway 
Improvement Project.  An approved Memorandum of Agreement (MOA) among the 
SANDAG, Caltrans, CFWO, and California Department of Fish and Game outlines the 
roles and commitments of the organizations with regard to implementation of the EMP.  
Caltrans, under the EMP MOA, will ensure that perpetual management, maintenance, and 
monitoring plans are prepared and implemented for the Groves, Tabata, and Vessels 
mitigation properties.  Caltrans, under the EMP MOA, will ensure that non-wasting 
endowments for amounts approved by the CFWO based on Property Analysis Records 
(PAR) (Center for Natural Lands Management ©1998) or similar cost estimation methods 
are established to secure the ongoing funding for the perpetual management, maintenance 
and monitoring of the Groves, Tabata, and Vessels mitigation properties.  Caltrans, under 
the EMP MOA, will ensure that draft management plans are submitted to the CFWO for 
review and approval.  The HMPs will include, but not be limited to, the following:  1) the 
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PAR or other cost estimation results for the non-wasting endowment; 2) proposed land 
manager’s name, qualifications, business address, and contact information; 3) method of 
protecting the resources in perpetuity (e.g., conservation easement), monitoring schedule, 
measures to prevent human and exotic species encroachment, funding mechanism, and 
contingency measures should problems occur.  Caltrans will ensure that the final 
management plans are submitted to the CFWO and will coordinate with the CFWO to 
determine a mutually satisfactory solution for the establishment of endowments for 
perpetual management.  Caltrans anticipates that the management plans will not be 
prepared prior to initiating project impacts; however, annual reports will be provided on 
their status until the final management plans have been provided and the endowments have 
been established, which will occur no later than December 1, 2014. 

 
4. To the maximum extent practicable, all temporary impact areas will be revegetated and 

restored with native species, with the exception of small, isolated areas adjacent to 
landscaped or developed areas where planting native species would provide little or no 
biological value.  The SR76/I-15 interchange will be included in the area to be restored 
with native species.  Prior to initiating project impacts, a restoration plan will be developed 
for the temporary impact areas.  The plan will be submitted to the CFWO for review and 
approval.  This plan will include a detailed description of restoration methods, slope 
stabilization, and erosion control, criteria for restoration to be considered successful, and 
monitoring protocol(s).  Following the completion of construction activities, the restoration 
plan will be implemented for a minimum of 5 years, unless success criteria are met earlier 
and all artificial water has been off for at least 2 years.  Sections of existing SR-76 
proposed for decommissioning (shown in red in Figures 3-10; with the exception of the 3.6 
to 4.6 m (12 to 15 ft) dirt/decomposed granite sewer easement access road) will be restored 
using the same practices and plans as those areas temporarily impacted by the project.  
These areas will be planted as soon as possible following grading to prevent encroachment 
by weeds. 

 
5. Access to the sewer easement access road will be limited through the use of locked gates 

or similar methods which will prevent unauthorized vehicles from using the sewer 
easement access road while maintaining connectivity for wildlife at the wildlife 
undercrossings.  Access control measures for the sewer easement access road will be 
provided to the CFWO for review and approval. 

 
6. A CFWO-approved biologist (Biological Monitor)1 will monitor project construction to 

ensure that the project is implemented consistent with the measures described herein.  
Caltrans will submit the biologist’s name, address, telephone number, and work schedule 
on the project to the CFWO at least 5 working days prior to initiating project impacts. 

 
7. Cut and fill slopes (shown in white in Figures 3-10) are included within the permanent 

impact area.  To the maximum extent possible, cut slopes adjacent to native habitats will be 

                                                           
1  The Biological Monitor will be familiar with the federally listed species potentially affected by the project (i.e., 
gnatcatcher, vireo, flycatcher, arroyo toad, and ambrosia) and with the habitats that support these species. 
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revegetated with native upland habitats with similar composition to those within the project 
study area.  Fill slopes and areas adjacent to wetlands and drainages will be revegetated 
with appropriate native upland and wetland species.  The revegetated areas will have 
temporary irrigation and will be planted with native container plants and seeds selected in 
coordination with the Caltrans Project Biologist2.  At least 3 years of plant establishment/ 
maintenance on these slopes will be conducted to control invasive weeds.  Bioswales will 
be planted with appropriate species as determined in coordination with the Caltrans Project 
Biologist and storm water pollution prevention professional.  These areas will be planted as 
soon as possible following grading to prevent encroachment by weeds. 

 
8. Duff from areas with coastal sage scrub and chaparral will be saved and rare plants will be 

salvaged to aid in revegetating slopes and temporarily disturbed areas with native species. 
 
9. If maintenance of a wetland restoration/enhancement area potentially occupied by vireos or 

flycatchers is necessary between March 15 and September 15, a qualified biologist will 
survey for vireos and flycatchers within the creation/restoration/enhancement area, access 
paths to it, and other areas susceptible to disturbances by creation/restoration/enhancement 
site maintenance.  Surveys will consist of three visits separated by 2 weeks starting 
April 10 of each maintenance/monitoring year.  Restoration work will be allowed to 
continue on the site during the survey period.  However, if vireos or flycatchers are found 
during any of the visits, the Caltrans Project Biologist will notify and coordinate with the 
CFWO to identify measures to avoid and/or minimize effects to the vireo and/or flycatcher 
(e.g., nests and an appropriate buffer will be flagged by the biologist and avoided by the 
maintenance work). 

 
Vegetation Clearing, Temporary Construction Fencing, Monitoring, Reporting 
 
10. All vegetation clearing for the project will occur between September 16 and February 14 to 

avoid the gnatcatcher, vireo, flycatcher and toad breeding seasons.  Clearing may 
commence earlier in the fall if the Caltrans Project Biologist demonstrates to the 
satisfaction of the CFWO that all breeding is complete. 

 
11. The names, permit numbers, resumes, and at least three references (of people who are 

familiar with the relevant qualifications of the proposed biologist) of all biologists who will 
conduct surveys for gnatcatchers and vireo and who may need to handle, move, or monitor 
arroyo toads for the project will be submitted to the CFWO for approval at least 15 days 
prior to the initiation of species-specific surveys or monitoring efforts.  The Caltrans 
Project Biologist will be responsible for overseeing and coordinating the surveys and 
monitoring efforts of all other biologists working on the project. 

 

                                                           
2  The Caltrans Project Biologist will be a Caltrans biologist familiar with the federally listed species potentially 
affected by the project and with the habitats that support these species; he/she will be the primary contact for the 
CFWO during project implementation. 
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12. A minimum of three focused surveys, on separate days, will be conducted to determine the 

presence of gnatcatchers in the project impact footprint (vireos and flycatchers are 
migratory and are not anticipated to be present during vegetation clearing, and arroyo toads 
are addressed with specific measures below).  Surveys will begin a maximum of 30 days 
prior to performing vegetation clearing/grubbing, and one survey will be conducted the day 
immediately prior to the initiation of vegetation clearing. 

 
13. The Caltrans Project Biologist and/or Biological Monitor will be on site during:  a) initial 

clearing and grubbing; and b) weekly during project construction within 152 m (500 ft) of 
offsite gnatcatcher, vireo, flycatcher, arroyo toad, and ambrosia habitat to ensure 
compliance with all conservation measures.  The Biological Monitor will have the 
following responsibilities with respect to construction oversight: 

 
a. If any gnatcatchers are found within the project impact footprint, the Biological 

Monitor or Caltrans Project Biologist will request that the resident engineer direct 
construction personnel to begin vegetation clearing/grubbing in an area away from the 
gnatcatchers.  It will be the responsibility of the Caltrans Project Biologist and 
Biological Monitor to ensure that gnatcatchers will not be injured or killed by 
vegetation clearing/grubbing.  A CFWO-approved gnatcatcher biologist will walk 
ahead of clearing/grubbing equipment to flush birds towards areas of coastal sage scrub 
to be avoided and will record the number and location of gnatcatchers disturbed by 
vegetation clearing/grubbing.  The Caltrans Project Biologist will notify the CFWO at 
least 7 days prior to vegetation clearing/grubbing; 

 
b. Oversee installation of and inspect the construction fencing, arroyo toad fencing, and 

erosion control measures a minimum of once per week to ensure that any breaks in the 
fencing or erosion control measures are repaired immediately; 

 
c. Periodically monitor the work area to ensure that work activities do not generate 

excessive amounts of dust; 
 

d. Train all contractors and construction personnel on the biological resources associated 
with the projects and ensure that training is implemented by construction personnel.  At 
a minimum, training will include:  1) the purpose for resource protection; 2) a 
description of the sensitive resources and their habitats; 3) the conservation measures 
that should be implemented during project construction to conserve the sensitive 
resources, including strictly limiting activities, vehicles, equipment, and construction 
materials to the fenced project footprint to avoid sensitive resource areas in the field 
(i.e., avoided areas delineated on maps or on the project site by fencing); 4) 
environmentally responsible construction practices; 5) the protocol to resolve conflicts 
that may arise at any time during the construction process; and 6) the general provisions 
of the Act, the need to adhere to the provisions of the Act, and the penalties associated 
with violating the Act; 
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e. Request that the resident engineer halt work, if necessary, and confer with the Caltrans 
Project Biologist to ensure the proper implementation of species and habitat protection 
measures.  The Caltrans Project Biologist will confer with the CFWO and report any 
non-compliance issue to the CFWO within 24 hours of its occurrence; 

 
f. Submit monthly email reports (including photographs of impact areas) to the Caltrans 

Project Biologist during clearing of native habitats and project construction.  The 
monthly reports will document that authorized impacts were not exceeded and general 
compliance with all conditions.  The reports will also outline the location of 
construction activities, the type of construction that occurred, and equipment used.  
These reports will specify numbers, locations, and sex of gnatcatchers, vireos, 
flycatchers and arroyo toads (if observed), their observed behavior (especially in 
relation to construction activities), and remedial measures employed to avoid and 
minimize impacts to listed species.  The Caltrans Project Biologist will review reports 
and forward them to the CFWO.  Raw field notes should be available upon request by 
the CFWO; and 

 
g. Submit a final report to the Caltrans Project Biologist within 120 days of project 

completion that includes: photographs of habitat areas that were to be avoided and other 
relevant summary information documenting that authorized impacts were not exceeded 
and that general compliance with all conservation measures was achieved.  As-built 
construction drawings with an overlay of habitat that was impacted and avoided will be 
provided as well once they have been completed.  The Caltrans Project Biologist will 
review the report and forward it to the CFWO. 

 
14. All native or sensitive habitats outside and adjacent to the permanent and temporary 

construction limits will be designated as Environmentally Sensitive Areas (ESAs) on 
project maps.  ESAs will be temporarily fenced during construction with orange plastic 
snow fence, orange silt fencing, or in areas of flowing water, with wire mesh, t-posts, and 
sand or gravel bags.  No personnel, equipment or debris will be allowed within the ESAs.  
Fencing and flagging will be installed in a manner that does not impact habitats to be 
avoided and such that it is clearly visible to personnel on foot and operating heavy 
equipment.  Caltrans will submit to the CFWO for approval, at least 5 days prior to 
initiating project impacts (except for impacts resulting from clearing to install temporary 
fencing), the final plans for initial clearing and grubbing of habitat and project construction.  
These final plans will include photographs that show the fenced and flagged limits of 
impact and all areas to be impacted or avoided.  If work occurs beyond the fenced or 
demarcated limits of impact, the Biological Monitor will request that the resident engineer 
halt work until the problem has been remedied.  The Caltrans Project Biologist will notify 
the CFWO of the problem within 24 hours of its occurrence.  Temporary construction 
fencing and markers will be maintained in good repair until the completion of project 
construction and removed upon project completion.  
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Arroyo Toad Exclusion Fencing, Translocation, Monitoring 
 
15. An arroyo toad translocation monitoring program will be developed and implemented.  The 

program will be provided to the CFWO for review and approval.  The program will include 
the following requirements: 

 
a. Prior to clearing, grubbing, and construction activities, a CFWO-approved arroyo toad 

biologist will monitor arroyo toad breeding activity in those project areas containing or 
adjacent to breeding habitat.  The biologist will determine when egg clutches or larvae 
are no longer present in the waterway (generally late May at lower elevation, June at 
higher elevation).  When sign of breeding is no longer evident, an exclusionary fence 
will be installed and clearance surveys initiated. 

 
b. Prior to clearing, grubbing, and construction activities, arroyo toad exclusionary 

fencing will be installed around the perimeter of all work areas within potential arroyo 
toad habitat.  In areas without water flows, the fence will consist of woven nylon fabric 
or similar material at least 0.6-m (2-ft) high, staked firmly to the ground.  In areas 
where soils are suitable for aestivation, the lower 0.3 m (1 ft) of material will stretch 
outward along the ground and be secured with a continuous line of sandbags to prevent 
burrowing beneath the fence.  Doubling this line (i.e., stacking sand or gravel bags two-
deep) may reduce maintenance and should be considered to improve the integrity of the 
fencing.  In areas where soils are not suitable for aestivation, (i.e., hardpack soils), 
fencing may be buried to reduce maintenance concerns and improve the integrity of the 
fencing over time.  Mechanized installation of buried portions of the fencing may be 
considered as it may reduce foot-traffic and disturbance of adjacent habitat.  In areas 
where there is existing or potential inundation, wire mesh held in place with t-posts and 
secured with sand or gravel bags should be utilized to allow for the passage of water 
flows without compromising the integrity of the fencing.  A small amount of vegetation 
may be removed to facilitate installation of the fencing, so long as it is conducted 
without disturbing the soil in areas where soils are suitable for aestivation, and does not 
impact habitats to be avoided.  Decisions on the appropriate fencing installation method 
for a given reach will be made by the arroyo toad biologist.  Fencing will be clearly 
visible to personnel on foot and operating heavy equipment.  Arroyo toad exclusionary 
fencing will be maintained in good repair until the completion of project construction 
and removed upon project completion. 

 
c. Prior to the initiation of construction activities, but after exclusionary fencing has been 

installed, a minimum of six consecutive night surveys for arroyo toads will be 
conducted within the fenced project area by the approved arroyo toad biologist.  
Surveys will continue until there have been 2 consecutive nights without toads inside 
the fence.  Arroyo toads will be excluded from the fenced project footprint before large-
scale vegetation removal efforts commence; however, some vegetation removal may 
occur to improve visibility for salvage of arroyo toads, so long as it is conducted 
without disturbing the soil and within the fenced project footprint.  Surveys will be 
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conducted during the appropriate climatic conditions and during the appropriate time of 
night to maximize the likelihood of encountering arroyo toads.  If climatic conditions 
are not appropriate for arroyo toad movement during the surveys, the biologist may 
attempt to illicit a response from the arroyo toads, during nights (i.e., at least 1 hour 
after sunset) with temperatures above 10 degrees Celsius (50 degrees Fahrenheit), by 
spraying the project area with water to simulate a rain event.  It is not feasible to spray 
the entire project area with water; therefore, spraying would occur in the areas of 
greatest concern under the direction of the approved toad biologist. 

 
d. Capture methods will follow commonly accepted techniques for amphibian field 

sampling, including capture by hand and pit-fall trapping.  All pitfall traps will be 
covered or removed when clearance surveys are not occurring.  Arroyo toads will be 
handled in an expedient manner with minimal harm.  Captured arroyo toads will not be 
handled for more than 15 minutes.  Any arroyo toad exhibiting signs of physiological 
distress will be immediately released in the most proximal and safe suitable habitat.  
Any arroyo toads captured will be checked for a Passive Integrated Transponder (PIT) 
tag with a PIT-tag reader by the approved arroyo toad biologist. 

 
e. If the exclusion fencing is found damaged during weekly monitoring conducted by the 

arroyo toad biologist or Biological Monitor during the active season for the arroyo toad 
(March 15 to July 31), thereby allowing arroyo toads access to the impact area, arroyo 
toad exclusion surveys will be repeated by the approved arroyo toad biologist for a 
minimum of 3 consecutive nights prior to any additional construction activities 
occurring in the area. 

 
f. The approved arroyo toad biologist will monitor all groundbreaking activities that occur 

within areas demarcated with arroyo toad exclusion fencing to salvage and relocate 
arroyo toads and to quantify take of arroyo toads. 

 
g. If construction will occur in arroyo toad breeding habitat during the active season for 

the arroyo toad (March 15 to July 31) while water is flowing in the creek or has ponded 
within the action area, the approved arroyo toad biologist will monitor potential arroyo 
toad breeding habitat to determine whether egg clutches, larvae, or juveniles are present 
in the waterway.  If eggs, larvae, or juvenile arroyo toads are found, the Biological 
Monitor will request that the resident engineer halt work in the area until sign of 
breeding is no longer evident. 

 
h. To avoid transferring disease or pathogens between aquatic habitats during surveys and 

handling of arroyo toads, the Biologist will follow the Declining Amphibian Population 
Task Force’s Fieldwork Code of Practice (DAPTF 1998), or newer version when 
available. 

 
i. American bullfrogs (Lithobates catesbeiana) and other exotic animal species that prey 

upon or compete with arroyo toads for resources will be excluded, destroyed, or 



Mr. Robert James (FWS-SDG-09B0003-11F0420) 15 
 

otherwise permanently removed from the habitat by the approved arroyo toad biologist 
if encountered. 

 
j. The approved arroyo toad biologist will maintain a complete record of all arroyo toads 

encountered and relocated in association with the project.  The date and time of 
observation, sex, physical dimensions, PIT-tag code, coordinates/specific location of 
capture and release, and photographs (when possible) will be recorded and provided to 
the CFWO, within 30 days of the completion of translocation. 

 
Ambrosia Salvage and Translocation 
 
16. Prior to construction, all ambrosia within the direct impact area (approximately 2,633 

ramets on <0.01 ac) will be salvaged and translocated to the Morrison mitigation property, 
which is near the salvage location.  Conservation and long term management of the 
Morrison mitigation property is addressed in Biological Opinion FWS-SDG-08B0136-
08F0900.  An ambrosia translocation plan will be prepared and provided to the CFWO for 
review and approval.  The translocation will be implemented by a biologist with a history 
of translocating sensitive plant species.  The locations where the ambrosia ramets will be 
transplanted have been approved following field review by the CFWO (Figure 23).  The 
translocated ambrosia population will be monitored for a minimum of 5 years to 
document success or failure of the translocation efforts. 

 
Preventing the Spread of Invasive Species / Landscaping 
 
17. A qualified biologist will monitor the project site immediately prior to and during 

construction to identify the presence of invasive weeds from the Cal-IPC list and 
recommend measures to avoid their inadvertent spread in association with the project.  
Such measures may include inspection and cleaning of construction equipment and use of 
eradication strategies.  Where feasible, invasive weeds found growing within the project 
right-of-way during construction will be removed at least once per year.  Special care will 
be taken during transport, use, and disposal of soils containing invasive weed seeds. 

 
18. Caltrans will ensure that project landscaping does not include plant species listed on the 

California Invasive Plant Council's (Cal-IPC) “Invasive Plant Inventory” list.  A copy of 
the complete list can be obtained from Cal-IPC’s web site at http://www.cal-ipc.org. 

 
19. Caltrans will submit a draft list of species to be included in the landscaping to the CFWO 

for approval.  Caltrans will submit to the CFWO the final list of species to be included in 
the landscaping within 30 days of receiving approval of the draft list of species. 

 
20. Landscaping will not use plants that require intensive irrigation, fertilizers, or pesticides 

adjacent to preserve areas, and water runoff from landscaped areas will be directed away 
from adjacent native habitats and contained and/or treated within the development 
footprint. 
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Construction Noise 
 
21. To minimize construction noise impacts to listed species, all pile driving for the project will 

be conducted between September 16 and February 14 which is outside of the gnatcatcher, 
vireo, flycatcher and toad breeding seasons.  Pile driving may commence earlier in the fall 
if the Caltrans Project Biologist demonstrates to the satisfaction of the CFWO that all 
breeding is complete within the area where construction noise will exceed ambient levels as 
a result of pile driving.  In addition, all construction equipment, fixed or mobile, will be 
equipped with properly operating and maintained mufflers. 

 
Construction and Operational Lighting 
 
22. If nighttime construction is necessary, all project lighting (e.g., staging areas, equipment 

storage sites, roadway) will be selectively placed and directed onto the roadway or 
construction site and away from sensitive habitats.  Light glare shields will be used to 
reduce the extent of illumination into sensitive habitats.  No nighttime construction or 
lighting will occur in arroyo toad breeding habitat during the active season (March 15 – 
June 30). 

 
23. Permanent project lighting will be of the lowest illumination necessary for safety and will 

be directed toward the roadway and the Park and Ride facility and away from sensitive 
habitats.  Light glare shields will be used to reduce the extent of illumination into sensitive 
habitats.  The Caltrans Project Biologist will review the permanent lighting plans and then 
submit them to the CFWO for review and approval. 

 
Best Management Practices, Erosion and Dust Control, Staging Areas 
 
24. Appropriate best management practices (BMPs) will be used to control erosion and 

sedimentation.  No sediment or debris will be allowed to enter creeks, rivers, or other 
drainages.  All debris from the construction of bridges will be contained so that it does not 
fall into rivers and creeks. 

 
25. Erosion and sediment control devices used for the proposed project, including fiber rolls 

and bonded fiber matrix, will be made from biodegradable materials such as jute, with no 
plastic mesh, to avoid creating a wildlife entanglement hazard. 

 
26. All equipment maintenance, staging, and dispensing of fuel, oil, coolant, or any other such 

activities will be restricted to designated areas that are a minimum of 30.5 m (100 ft) from 
any sensitive plant populations, sensitive habitats, or drainages. Such designated areas will 
be surrounded with berms, sandbags, or other barriers to further prevent the accidental spill 
of fuel, oil, or chemicals from entering existing native vegetation areas. 

 
27. Impacts from fugitive dust will be avoided and minimized through watering and other 

appropriate measures. 
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Fill, Debris, Material Disposal 
 
28. The project site will be kept as clear of debris as possible.  All food-related trash items will 

be enclosed in sealed containers and regularly removed from the site. 
 
29. The project will require approximately 695,745 m3 (910,000 y3) of fill material to create the 

embankment for the road.  Approximately 535,188 m3 (700,000 y3) of fill material will be 
obtained by removing existing material to restore riparian habitats on the Vessels 
mitigation property.  Approximately 53,519 m3 (70,000 y3) of fill material will be obtained 
by removing existing material to restore riparian habitats on the Tabata mitigation property.  
Approximately 30,582 m3 (40,000 y3) will be obtained from existing material from the 
reconfiguration of the SR76/I-15 interchange.  The remaining approximately 91,747 m3 

(120,000 y3) of fill material will be obtained by project contractors at the time of 
construction need, and the source of the fill material will be specified in the plan set, and 
will be reported to the CFWO.  Caltrans will pursue any available options to obtain the 
remaining fill material from an environmentally responsible location, such as a wetland 
restoration site where removal of existing material is required.  If no such options are 
available, the construction contractor will identify the source of fill material, as well as any 
disposal locations.  All spoils and material disposal will be disposed of properly. 

 
Human Encroachment, Construction Personnel 
 
30. Contractors and construction personnel will strictly limit their activities, vehicles, 

equipment, and construction materials to the fenced project footprint. 
 
31. Project personnel will be prohibited from bringing domestic pets to construction sites to 

ensure that domestic pets do not disturb or depredate wildlife in adjacent native habitats. 
 
Wildlife Connectivity 
 
32. A wildlife connectivity plan will be developed and implemented to ensure that ecosystem 

functions are maintained for the benefit of listed species.  The plan will be provided to the 
CFWO for review and approval.  The plan will include the following requirements: 

 
a. The existing SR-76 bridge across Live Oak Creek adjacent to Gird Road will be 

replaced with a wider, longer bridge that will be shifted to the south as a result of the 
roadway realignment.  The bridge will consist of a single-frame, three-span reinforced 
concrete slab 32 m (105 ft) long and 38.1 m (125 ft) wide.  The bridge is anticipated to 
have a vertical clearance of approximately 3.6 m (12 ft) in the center of the channel 
through the Live Oak Creek riparian area. 

 
b. Culverts 1, 2, 10, 11, 13 and 15 (“Wildlife Crossings”, Figures 24-25) will have 

openness ratios of at least 0.1 (openness = width of culvert x height of culvert/culvert 
length, measured in meters).  The Wildlife Crossings will have soft bottom channels. 
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i. Restoration of temporary impact areas will be designed such that vegetation 
does not obscure the Wildlife Crossing openings.  Vegetation may be used to 
funnel wildlife toward the openings. 

 
ii. To the maximum extent feasible, rock slope protection will be avoided at the 

Wildlife Crossing openings.  If rock slope protection is required, 
modifications (e.g., small pebble, dirt, or grouted movement pathways) will be 
made such that animals of all sizes can access the Wildlife Crossings. 

 
iii. Animals may not be able to navigate steep vertical bends and they may not 

utilize the Wildlife Crossings if they have horizontal bends that limit 
visibility.  Wildlife Crossings for the project will be straight with no vertical 
or horizontal bends. 

 
iv. The Wildlife Crossing openings will be flush with the road slope and ground, 

and they will not extend out into the habitat.  In addition, fencing will tie into 
the openings.  This will allow animals following the fencing to easily find and 
access the Wildlife Crossings. 

 
c. Additional small pipe culverts provided for drainage will be modified to promote 

wildlife use.  These culverts will be straight and flush with the road slope and ground, 
and fencing will tie into the culverts.  If feasible, the additional culverts will incorporate 
grates to allow in water and light.  If feasible, the additional culverts will be constructed 
of concrete and not galvanized steel. 

 
d. Wildlife fencing will be installed on the south side of the roadway for the entire length 

of the project alignment.  Wildlife fencing will be installed on the north side of the 
roadway from Flowerwood Road on the west to the end of the project alignment on the 
east.  The fencing will be installed prior to the completion of project construction. 

 
i. The fencing will be made of chain-link with a total height of 3.0 m (10 ft) of 

which 2.4 m (8 ft) will be above the ground and 0.6 m (2 ft) will be buried 
beneath the ground to discourage animals from burrowing under the fence.  A 
fine mesh lining made of durable material such as metal will be attached to the 
bottom 1.2 m (4 ft) of the fencing (including the buried portion of the fencing) 
to prevent arroyo toads from moving through the chain-link.   

 
ii. There will be approximately 10 access points to SR-76 from the north that 

will require openings in the fencing on the north side of the road.  At each 
access point, the fencing will continue back along the access roads or 
driveways and, to the greatest extent feasible, tie in to a logical location, such 
as steep, impassable terrain, a property fence, or developed land that may not 
be attractive to animals.  Where this is not feasible, the fencing will extend 
approximately 9 m (30 ft) (or as close to this length as is practicable) up the 
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driveway or road away from SR-76 and angle away from the intersection to 
direct wildlife away from the opening and limit their access to the 
intersections. 

 
e. Wildlife escape ramps will be constructed at five locations as shown in Figures 24 and 

25 to allow any animals that gain access to the road to exit safely. 
 

f. Post-project monitoring will be conducted on the effectiveness of the wildlife 
connectivity features such that the effectiveness of wildlife connectivity features can be 
improved, and to inform decision-making for future projects.  This monitoring will 
include research on the degree to which various undercrossings are utilized by target 
species, the effectiveness of the fencing at preventing wildlife from accessing the 
roadway, and the effectiveness of the escape ramps for target species, including 
carnivores such as bobcats and coyotes (to ensure they are not using escape ramps to 
gain access to the roadway).  Remote cameras will be utilized in post-project 
monitoring to document use of wildlife undercrossings.  Post-project monitoring will be 
conducted over a minimum of 3 years to allow wildlife to become accustomed to the 
wildlife connectivity features.  Annual post-project monitoring reports, including 
photographs, modifications made to wildlife connectivity features to improve their 
functionality, and recommendations, will be provided to the CFWO each year for the 
duration of the 3-year post-project monitoring period. 

 
g. Wildlife connectivity features, including directional fencing, undercrossings, and 

escape ramps, will be maintained in perpetuity to ensure that wildlife connectivity in 
the project area is not lost over time.  The wildlife connectivity plan will include a 
detailed explanation of how wildlife connectivity features will be maintained, and how 
the maintenance will be funded. 

 
Geotechnical Work 
 
33. Geotechnical work will be conducted between September 16 and February 14 to avoid the 

gnatcatcher, vireo, flycatcher, and toad breeding seasons and will proceed in advance of 
other project impacts.  In order to minimize temporal impacts to habitats in the project area, 
and due to the minimal area of impact proposed in association with the geotechnical work, 
this work will proceed prior to placement of ESA fencing, arroyo toad exclusion fencing 
(except as feasible for trenching locations), completion of the arroyo toad translocation and 
monitoring program for the larger project, and gnatcatcher preconstruction surveys. 

 
34. To ensure there are no unanticipated impacts to gnatcatchers, all activities conducted for 

geotechnical work will be monitored by a CFWO-approved gnatcatcher biologist who will 
walk ahead of equipment to flush birds towards areas of habitat to be avoided and will 
record the number and location of gnatcatchers disturbed by geotechnical work.  Caltrans 
will submit the biologist’s name, address, telephone number, and work schedule on the 
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project to the Service for review and approval at least 5 working days prior to initiating 
project impacts.  The biologist will be provided with a copy of this consultation. 

 
35. All activities conducted for geotechnical work will also be monitored by a CFWO-

approved arroyo toad biologist who will salvage and relocate arroyo toads and quantify 
take of arroyo toads.  Arroyo toad translocation and monitoring methodology for the 
geotechnical work will be defined and documented in coordination with the CFWO and 
should be consistent with measures 15d, h, i, and j.  Caltrans will submit the biologist’s 
name, address, telephone number, and work schedule on the project to the Service for 
review and approval at least 5 working days prior to initiating project impacts.  The 
biologist will be provided with a copy of this consultation. 

 
36. Under the guidance of the arroyo toad biologist, trenching locations will be located, to the 

greatest extent feasible, out of areas deemed to be more likely to harbor aestivating arroyo 
toads.  As feasible, and in coordination with the CFWO, arroyo toads may be excluded 
from trenching areas through the use of temporary fencing and watering; however water 
trucks may not be able to reach all trenching locations or may result in greater disturbance 
of habitat.  Decisions on whether arroyo toads can effectively be excluded from trenching 
areas will be made by the arroyo toad biologist in coordination with the CFWO. 

 
37. Under the guidance of the arroyo toad biologist, boring sites will be hand excavated using a 

small spade to a depth of 0.3 m (1 ft) to detect and salvage aestivating arroyo toads if 
present. 

 
38. Work during rain events should be avoided to the greatest extend feasible as arroyo toads 

may become active during rain events and the movement of equipment through mud may 
result in sedimentation into breeding habitat.  To ensure that work is completed as rapidly 
as possible such that the temporal disturbance of the habitat is limited, work may continue 
during a light or intermittent rain early in the fall, if the arroyo toad biologist, using his/her 
best judgment, determines that increased impacts to arroyo toads are unlikely. 

 
39. All movement of personnel and equipment will be limited to designated access routes 

which will be established through the crushing of vegetation.  To establish access routes, a 
minimal amount of grading may be required where there is a drop-off between the 
pavement and the ground, and no other grading will occur to establish access routes.  In 
addition, topsoil may be scraped when anything too large to drive over has to be moved out 
of the way (e.g., logs), and no other soil movement will occur to establish access routes.  
Access routes will be approximately 3 m (10 ft) wide, which is the width necessary to 
access boring sites.  Wood or metal will be placed where soils could cause equipment to 
become stuck. 

 
40. If possible, equipment used will have soft tires with minimal tread, and a wide wheel base 

to better distribute weight and reduce soil disturbance. 
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41. Plastic sheeting will be placed under drill rigs to prevent equipment oils from reaching the 

ground.  Amphibians are known to be attracted to plastic sheeting due to the moisture it 
captures.  If plastic sheeting must be left in arroyo toad habitat overnight, the edges will be 
secured such that amphibians are not able to crawl underneath the plastic. 

 
42. All boring holes will be filled to prevent small animals from becoming trapped in the holes. 
 
43. To ensure that arroyo toads do not burrow into loose dirt that will later be moved, trenches 

will be created and filled the same day.  If it is necessary to leave piles of loose dirt in areas 
of arroyo toad habitat for more than a day, they will be surrounded by sediment fencing to 
prevent toads from burrowing into the dirt. 

 
44. Vehicle speed will not exceed 24 km per hour (15 mi per hour). 
 
45. All spoils and material disposal will be removed out of the project area and stored or 

disposed of properly. 
 
46. Measures 13d (contractor training), 28 (trash disposal), and 30 (no pets) will be 

implemented for geotechnical work. 
 
Action Area 
 
According to 50 CFR § 402.02 pursuant to section 7 of the Act, the “action area” means all areas 
to be affected directly or indirectly by the Federal action and not merely the immediate area 
involved in the action.  Subsequent analyses of the environmental baseline, effects of the action, 
and levels of incidental take are based upon the action area.  For this project, we have defined the 
action area to be the 8.4 km (5.2 mi) project site, which includes 14.50 ha (35.81 ac) of 
permanent and 9.93 ha (24.52 ac) of temporary impacts to sensitive native upland habitats and 
13.22 ha (32.65 ac) of permanent and 4.29 ha (10.60 ac) of temporary impacts to wetland 
habitats.  The action area also includes the surrounding habitat which may be exposed to project-
related effects such as increased noise, light, and dust levels and human activity during project 
construction and operation of the facilities.  This indirect impact area for the project is defined as 
a 91-m (300-foot) buffer beyond the permanent impact area, plus areas beyond 91 m (300 feet) 
where noise from project operations is anticipated to exceed 60 dBA, less the 60 dBA noise 
contour from the existing SR-76.  In addition, the action area includes the Groves, Tabata, 
Vessels, and Morrison mitigation properties, which are located in close proximity to the project 
site in the San Luis Rey River Valley, unincorporated San Diego County, California (Figure 26). 
 
STATUS OF THE SPECIES/CRITICAL HABITAT 
 
The status of the gnatcatcher, vireo, flycatcher, arroyo toad, and ambrosia were described in 
detail in a biological opinion for the Caltrans-sponsored State Route 76 Melrose Drive to South 
Mission Highway Improvement Project, San Diego County, California (FWS-SDG-08B0136-
08F0900, dated October 1, 2008).  Additional information can be found in the recovery plans for 
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the arroyo toad, flycatcher and vireo and 5-year reviews for the arroyo toad, gnatcatcher, vireo, 
and ambrosia (Service 1998, 1999, 2002a, 2006, 2009, 2010a, 2010b).  Please refer to these 
documents for detailed information on the life history requirements of the species, threats to the 
species, and conservation needs of the species. 
 
Summary of Species’ Distribution and Numbers Range-wide and Critical Habitat 
 
Coastal California Gnatcatcher 
 
The gnatcatcher occurs in coastal sage scrub and associated habitats from southern Ventura 
County to Baja California, Mexico.  In 1993, the Service estimated that about 2,562 gnatcatcher 
pairs remained in the United States, with the highest densities occurring in Orange and San 
Diego counties (Service 1993).  In a recent study using more rigorous sampling techniques, 
Winchell and Doherty (2008) estimated there were 1,324 (95 percent confidence interval: 976–
1,673) gnatcatcher pairs over a 44,923-ha (111,006-ac) area on public and quasi-public lands in 
Orange and San Diego counties.  Their sampling frame covered only a portion of the U.S. range, 
focusing on the coast, and was limited to 1 year.  Although it is not valid to extrapolate beyond 
the sampling frame, especially in light of known differences in population densities across the 
range of the gnatcatcher (Atwood 1992), it is likely there are more gnatcatchers in the U.S. 
portion of the range than was suggested by earlier estimates; Winchell and Doherty (2008) 
estimated nearly as many gnatcatchers in the portion of the U.S. range sampled in their study as 
was originally estimated for the entire U.S. range.  We are not aware of any recent estimates of 
gnatcatcher populations in Baja California. 
 
Critical habitat for the gnatcatcher was designated on December 19, 2007 (Service 2007).  There 
are 11 designated critical habitat units for the gnatcatcher that include 79,846 ha (197,303 ac) of 
Federal, State, local, and private land in Ventura, Los Angeles, Orange, Riverside, San 
Bernardino, and San Diego counties.  Designated critical habitat includes habitat throughout the 
species’ range in a variety of climatic zones and vegetation types to preserve the genetic and 
behavioral diversity that currently exists within the species.  The individual units contain 
essential habitat for the gnatcatcher and help to identify special management considerations for 
the species.  The project is located within and adjacent to Unit 5 of designated gnatcatcher 
critical habitat. 
 
Unit 5 (planning area for the North County Multiple Species Conservation Program for 
Unincorporated San Diego County) includes 11,995 ha (29,639 ac) and contains large blocks of 
high-quality habitat capable of supporting several core gnatcatcher populations.  In addition, this 
unit constitutes the primary inland linkage along the Interstate 15 corridor between San Diego 
populations and those in southwestern Riverside.  Specific information for each of the remaining 
critical habitat units can be found within the final rule designating critical habitat for the 
gnatcatcher (Service 2007).  This unit may require special management considerations or 
protection to minimize impacts associated with habitat type conversion and degradation 
occurring in conjunction with urban and agricultural development. 
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Primary Constituent Elements (PCEs) for the gnatcatcher are those habitat components that are 
essential for the primary biological needs of foraging, nesting, rearing of young, intra-specific 
communication, roosting, dispersal, genetic exchange, or sheltering.  These include:  1) sage 
scrub habitats that provide space for individual and population growth, normal behavior, 
breeding, reproduction, nesting, dispersal, and foraging; and 2) non-sage scrub habitats such as 
chaparral, grassland, and riparian areas, in proximity to sage scrub habitats that provide space for 
dispersal, foraging, and nesting. 
 
Least Bell’s Vireo 
 
The vireo population in the U.S. has increased 10-fold since its listing in 1986 (Service 1986), 
from 291 to 2,968 known territories (Service 2006).  The population has grown during each 5-
year period since the original listing, although the rate of increase has slowed over the last 10 
years.  Most of the vireo breeding sites are located in southern California between the Tehachapi 
Mountains in Kern and Ventura counties south to northwestern Baja California, Mexico (Service 
2006).  Within the 11 Population Units designated in the draft recovery plan, the following areas 
have the greatest number of vireos in order of number:  Camp Pendleton/Santa Margarita River 
(827 territories), Santa Ana River (813 territories), and the San Luis Rey River (233 territories) 
(Service 2006). 
 
In 1994, the Service designated areas at 10 locations, encompassing approximately 15,378 ha 
(38,000 ac), in Santa Barbara, Ventura, Los Angeles, San Bernardino, Riverside, and San Diego 
counties, California, as critical habitat for the least Bell’s vireo (Service 1994).  Critical habitat 
for the vireo occurs on the Santa Ynez River (Santa Barbara County), Santa Clara River (Ventura 
and Los Angeles Counties), Santa Ana River (Riverside and San Bernardino Counties), and 
Santa Margarita River, San Luis Rey River, Sweetwater River, San Diego River, Tijuana River, 
Coyote Creek, and Jamul-Dulzura Creeks (San Diego County).  In the action area, critical habitat 
is designated along the San Luis Rey River.  The project site occurs within the San Luis Rey 
Area of designated critical habitat for the vireo, which includes approximately 2,428 ha (6,000 
ac) of critical habitat along the San Luis Rey River between I-5 and Pala Road. 
 
PCEs for the vireo are those habitat components that are essential for the primary biological 
needs of feeding, nesting, roosting and sheltering.  These PCEs can be described as riparian 
woodland vegetation that generally contains both canopy and shrub layers, and includes some 
associated upland habitats.  Vireos meet their survival and reproductive needs (food, cover, nest 
sites, nestling and fledgling protection) within the riparian zone in most areas.  In some areas 
they also forage in adjacent upland habitats, which may include sage scrub and grassland 
communities (Service 1994). 
 
Southwestern Willow Flycatcher 
 
The breeding range of the flycatcher includes most of the southwestern United States (Unitt 
1987, Browning 1993) with data from 1993 to 2005 indicating that flycatcher breeding territories 
ranged from Arizona (40.8 percent) to New Mexico (32.4 percent), California (15.7 percent), 
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Nevada (5.6 percent), Colorado (5.2 percent), and Utah (0.3 percent) (Durst et al. 2006).  Past 
records of breeding in Mexico are few and confined to extreme northern Baja California and 
Sonora (Howell and Webb 1995).  Flycatchers winter in Mexico, Central America, and northern 
South America (Howell and Webb 1995). 
 
Although the breeding range extends through six states, Kus and Sogge (2003) noted that 
southwestern willow flycatchers have declined to the point of near extinction as urbanization and 
burgeoning human populations have resulted in widespread loss and degradation of riparian 
habitat.  Flycatchers have been dramatically reduced in number along the lower Colorado River, 
which historically probably supported one of the largest flycatcher populations in the Southwest 
(Unitt 1987).  Durst et al. (2006) reported 1,214 territories located among 275 sites rangewide 
within the United States using data from 1993 to 2005. 
 
Over the range of the species, most (83 percent) of the breeding sites are small, both in terms of 
population size (five or fewer territories) and habitat patch size (Durst et al. 2006).  Only 17 
percent of the sites rangewide have more than five territories.  Seven of these sites (populations) 
consist of 20 or more territories and only two sites have 50 or more territories, one of which is 
the upper San Luis Rey River in San Diego County.  The primary flycatcher drainages in 
California are the San Luis Rey River (58 territories), the Santa Ana River (34 territories), the 
Owen’s River (28 territories), the Santa Margarita River (21 territories), and the Kern River (20 
territories) (Durst et al. 2006). 
 
The rangewide population of flycatcher has not experienced the significant increase in numbers 
since its listing that the vireo population has experienced.  This may be a byproduct of the 
flycatchers need for mature vegetation (greater than 8 years old), their need for nearby open 
water, the reduced benefit that cowbird trapping provides the flycatcher, and/or an unknown 
stressor in the flycatcher’s overwintering habitat. 
 
Critical habitat for the flycatcher was designated on October 19, 2005 (Service 2005).  The 
critical habitat includes approximately 48,896 ha (120,824 ac) in Apache, Cochise, Gila, 
Graham, Greenlee, Maricopa, Mohave, Pinal, Pima, and Yavapai counties in Arizona; Kern, 
Santa Barbara, San Bernardino, and San Diego counties in southern California; Clark County in 
southeastern Nevada; Grant, Hidalgo, Mora, Rio Arriba, Socorro, Taos, and Valencia counties in 
New Mexico; and Washington County in southwestern Utah.  Fifteen Management Units found 
in five Recovery Units were designated as critical habitat for the flycatcher.  The five Recovery 
Units are:  1) Coastal California; 2) Basin and Mojave in California; 3) Lower Colorado River in 
Nevada, California/Arizona Border, Arizona, and Utah; 4) Gila in Arizona and New Mexico; and 
5) Rio Grande in New Mexico. 
 
The project is located within the San Diego Management Unit of the Coastal California 
Recovery Unit of southwestern willow flycatcher critical habitat.  A total of 1,944 ha (4,805 ac) 
of critical habitat are designated within this management unit along the Santa Margarita River, 
San Luis Rey River, Pilgrim Creek, Agua Hedionda Creek, San Ysabel River, Temescal Creek, 
and Temecula Creek (Service 2005).  This management unit encompasses a combination of large 
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populations and other nearby stream segments with high quality habitat and smaller numbers of 
territories to provide for population connectivity, metapopulation stability, population growth, 
and protection against catastrophic loss. 
 
PCEs for the flycatcher are those habitat components that are essential for the primary biological 
needs of feeding, nesting, roosting and sheltering.  Specifically, PCEs include riparian vegetation 
consisting of a variety of riparian trees and shrubs with dense riparian thickets, foliage, and 
canopy (PCE 1) and a variety of insect prey populations in or adjacent to riparian floodplains or 
moist environments (PCE 2) (Service 2005). 
 
Arroyo Toad 
 
There are an estimated 23 populations of arroyo toad from Monterey County, California, south to 
Baja California, Mexico (Service 2009).  These populations persist primarily in the headwaters 
of streams as small, isolated populations.  The current distribution of the arroyo toad in the 
United States is from the Salinas River Basin in Monterey County, south to the Tijuana River 
and Cottonwood Creek Basin along the Mexican Border.  Arroyo toads are also known from a 
seemingly disjunct population in the Arroyo San Simeon River System, about 10 miles (mi) 
southeast of San Quintín, Baja California, Mexico (Gergus et al. 1997).  Although the arroyo 
toad occurs principally along coastal drainages, it also has been recorded at several locations on 
the desert slopes of the Transverse range (Patten and Myers 1992, Jennings and Hayes 1994).  
The current elevational range for most arroyo toad populations in San Diego County is about 305 
to 1,402 m (1,000 to 4,600 ft), although they were historically known to extend into the lower 
portions of most river basins and still occur near the coast on Marine Corps Base Camp 
Pendleton (Service 1999). 
 
This species was historically found in at least 22 river basins in southern California from the 
upper Salinas River system in Monterey County to San Diego County and southward to the 
vicinity of San Quintín, Baja California, Mexico.  They have been extirpated from an estimated 
75 percent of their former range in the United States, and they now occur primarily in small, 
isolated areas in the middle to upper reaches of streams (Service 1999).  
 
Final critical habitat for the arroyo toad was designated on February 9, 2011 (Service 2011).  The 
critical habitat encompasses approximately 39,807 ha (98,366 ac) of lands located in Santa 
Barbara, Ventura, Los Angeles, San Bernardino, Riverside, Orange, and San Diego counties, 
California (Service 2011).  Twenty-one critical habitat units have been designated for the arroyo 
toad.  The project is located within designated arroyo toad critical habitat Unit 14.  This unit is 
located in northern San Diego County and includes 4,093 ha (10,115 ac) including 2 ha (4 ac) of 
Bureau of Land Management land, 4 ha (10 ac) of State land, and 4,088 ha (10,101 ac) of private 
land.  Unit 14 encompasses approximately 48 km (30 mi) of the San Luis Rey River from the 
western edge of the La Jolla Indian Reservation downstream to the confluence with Guajome 
Creek near the City of Oceanside.  It also includes approximately 5.5 km (3.4 mi) of Pala Creek 
and 2.7 km (1.7 mi) of Keys Creek upstream from the confluence with the San Luis Rey River.  
This unit supports one of the largest contiguous river reaches that is occupied by the species.  
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The physical and biological features essential to the conservation of the species in this unit may 
require special management considerations or protection to address threats from dams and water 
diversions, intensive urbanization, agriculture, and nonnative predators and plants (Service 
2011). 
 
The PCEs of arroyo toad critical habitat include: rivers or streams with hydrologic regimes that 
supply water to provide space, food, and cover needed to sustain eggs, tadpoles, metamorphosing 
juveniles, and adult breeding toads (PCE 1); riparian habitats for breeding and rearing of 
tadpoles and juveniles and adjacent uplands including areas of loose soil where toads can burrow 
underground that provide foraging and living areas for juvenile and adult arroyo toads (PCE 2); a 
natural flooding regime (PCE 3); and stream channels and adjacent upland habitats that allow for 
movement to breeding pools, foraging areas, overwintering sites, upstream and downstream 
dispersal, and connectivity to areas that contain suitable habitat (PCE 4).  The recent final critical 
habitat rule (Service 2011) includes detailed information on the units, including their sizes, 
locations, and special management considerations. 
 
San Diego Ambrosia 
 
There are 16 known native occurrences of ambrosia in Riverside and San Diego Counties.  In 
addition there are seven known instances in which ambrosia have been translocated from their 
place of origin to new areas, and one translocation planned for 2011.  There are also two 
confirmed occurrences reported from northwestern Estado de Baja California, Mexico.  Four 
occurrences have effectively been extirpated since listing in 2002 (Service 2002b) and 7 of the 
16 remaining native occurrences are conserved or partially conserved (Service 2010b). 
 
Critical habitat was designated for ambrosia on November 30, 2010 (Service 2010c).  Designated 
critical habitat for ambrosia encompasses approximately 317 ha (783 ac) in 6 units with 13 
subunits in Riverside and San Diego counties.  The project is located in and adjacent to 
designated ambrosia critical habitat Unit 4, Subunits 4A and 4D.  Subunit 4A is located near 
junction of SR-76 and Calle de la Vuelta in unincorporated San Diego County.  Subunit 4A 
consists of approximately 0.3 ha (0.8 ac) of State or local government-owned land and 6 ha (14 
ac) of privately owned land, for a total of approximately 6 ha (15 ac).  Subunit 4D is located 
adjacent to the north side of SR-76, almost equidistant from Gird Road (to the west) and 
Monserate Hill Road (to the east). Subunit 4D consists of 0.3 ha (0.7 ac) of State-owned land and 
8 ha (20 ac) of privately owned land, for a total of approximately 9 ha (21 ac).   The physical and 
biological features essential to the conservation of the species in these subunits may require 
special management considerations or protection to address threats from nonnative plant species 
human encroachment, road maintenance activities, and widening of SR-76. 
 
The PCEs of ambrosia critical habitat include:  1) sandy loam or clay soils (regardless of 
disturbance status), including, but not limited to, the Placentia (sandy loam), Diablo (clay), and 
Ramona (sandy loam) soil series that occur near (up to several hundred meters from but not 
directly adjacent to) a river, creek, or other drainage, or within the watershed of a vernal pool, 
and that occur on an upper terrace (flat or gently sloping areas of 0 to 42 percent slopes are 
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typical for terraces on which ambrosia occurrences are found); and 2) grassland or ruderal habitat 
types, or openings within coastal sage scrub, on the soil types and topography described in PCE 
1, that provide adequate sunlight, and airflow for wind pollination. 
 
ENVIRONMENTAL BASELINE 
 
Regulations implementing the Act (50 CFR §402.02) define the environmental baseline as the 
past and present impacts of all Federal, State, or private actions and other human activities in the 
action area.  Also included in the environmental baseline are the anticipated impacts of all 
proposed Federal projects in the action area that have undergone section 7 consultation and the 
impacts of State and private actions that are contemporaneous with the consultation in progress. 
 
Site Characteristics and Surrounding Land Uses 
 
The Biological Study Area (BSA) for the project totals approximately 950 ha (2,348 ac) and 
consists of the footprint of the proposed project (Existing Alignment Alternative) as well as the 
Southern Alignment Alternative, all areas lying between the two alignments, and a 152-m (500-
ft) limit from the outer edges of the proposed shoulder (Figure 2).  The BSA includes a portion 
of the San Luis Rey River, its associated floodplain, and other adjacent lands.  The overall 
topography consists of a broad, level floodplain and valley floor bordered by steep hillsides 
divided by lesser tributaries.  The San Luis Rey River and its floodplain are the dominant 
topographic features in the BSA.  The project abuts both private and public land, including the 
Rainbow Water District, commercial, residential, agricultural and undeveloped lands.  Elevation 
in the BSA ranges from approximately 40 m (132 ft) above mean sea level (AMSL) along the 
San Luis Rey River at the western terminus of the BSA to approximately 150 m (493 ft) AMSL 
along the hills in the north portion of the BSA, just west of I-15. 
 
Soils within the BSA are dominated by sandy loams and riverwash.  The riverbed at this location 
is composed of an alluvial deposit of riverwash (Bowman 1973).  The alluvium in the floodplain 
and valley floor can provide suitable substrate (friable) for burrowing animals, including arroyo 
toad.  A broad range of vegetation communities and other cover types were identified within the 
BSA during the surveys, including native riparian and wetland, native upland, and non-native 
vegetation types such as eucalyptus woodland and nonnative grassland (Table 1).  Gnatcatcher, 
vireo, flycatcher, arroyo toad, and ambrosia all occur within the BSA in the San Luis Rey River 
Valley. 
 
Relationship to Regional Preserves 
 
The highway widening would occur in an area covered under the California Department of Fish 
and Game’s Natural Community Conservation Planning program (NCCP) (CDFG 2007).  The 
NCCP, which began in 1991, is a cooperative effort between public and private entities to protect 
habitats and species.  The program’s primary objective is to conserve local and regional 
biological diversity while accommodating compatible land use.  The NCCP attempts to 
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prevent/resolve issues related to species' listings by concentrating on the long-term stability of 
wildlife and plant communities, and including key interests in the process. 
 
The project falls within the Draft North County Multiple Species Conservation Program 
(NCMSCP) (County of San Diego 2008), which is under development.  The NCMSCP is a 
comprehensive habitat conservation plan that addresses multiple species’ needs and the 
preservation of native vegetation communities.  The plan proposes a preserve system that would 
replace the approach of using project-specific biological mitigation.  The San Luis Rey River and 
associated riparian habitat have been identified as an important regional wildlife movement 
corridor in northern San Diego County, California, and are identified as a pre-approved 
mitigation area (PAMA) within the NCMSCP.  The San Luis Rey River Linkage provides 
connectivity to both conservation lands in Riverside County to the north and coastal areas to the 
west. 
 
Species and Critical Habitats within the Project Area 
 
Projects and land uses affecting species and habitats in the San Luis Rey River are described in 
detail in the biological opinion for the Caltrans-sponsored State Route 76 Melrose Drive to South 
Mission Highway Improvement Project, San Diego County, California (FWS-SDG-08B0136-
08F0900, dated October 1, 2008).  Please refer to this document for detailed information on 
projects and land uses in the San Luis Rey River.  Baseline information on presence of species 
and critical habitats within the BSA and action area is provided below. 
 
Coastal California Gnatcatcher 
 
Gnatcatchers were detected in the BSA during protocol surveys conducted in 2006 through 2008 
(EDAW, Inc. 2006a, 2007a, 2008).  Gnatcatchers were observed in coastal sage scrub in the 
northeastern portion of the BSA on the north side of the existing SR-76 roadway, in the 
southwestern portion of the BSA on the south side of Lilac Road, and in the I-15 interchange 
area.  A total of four gnatcatchers (two pairs) were observed within the action area for the 
project.  Two individual gnatcatchers (one pair) were observed within the temporary impact area 
for the project; however, portions of their territories are located within the permanent impact 
area.  Two more gnatcatchers (one pair) were observed within the indirect impact area for the 
project (Figure 14). 
 
Approximately 318 ha (785 ac) of designated critical habitat for the gnatcatcher is located within 
the BSA for the project, in Unit 5.  Within the action area, approximately 16.91 ha (41.79 ac) of 
designated critical habitat for the gnatcatcher is located within the project’s permanent impact 
area.  The temporary impact area includes 12.22 ha (30.19 ac) of designated gnatcatcher critical 
habitat.  An additional 12.92 ha (31.92 ac) of designated gnatcatcher critical habitat is located 
within the project’s indirect impact area. 
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Least Bell’s Vireo 
 
Focused surveys to determine the presence/absence of least Bell’s vireo within the BSA were 
conducted April through June 2006 and incidentally during other survey efforts in 2007 and 2008 
(EDAW, Inc. 2006b).  Abundance, distribution, and nesting activity of this species within the 
San Luis Rey River area has also been monitored by the U.S. Geological Survey for several 
years (USGS 2003-2007).  Approximately 26 breeding territories of least Bell’s vireo were 
identified throughout the BSA during 2006 protocol surveys by EDAW (EDAW, Inc. 2006b); 43 
breeding territories were identified by Kus (USGS 2006).  A total of 17 individual vireos were 
observed within the action area for the project.  Six individual vireos (three pairs) were observed 
within the permanent and temporary impact areas for the project.  Eleven more vireos (about six 
territories) were observed within the indirect impact area for the project (Figure 15). 
 
Approximately 781 ha (1,930 ac) of critical habitat for this species occurs within the BSA.  
Within the action area, approximately 25.56 ha (63.15 ac) of designated critical habitat for the 
vireo is located within the project’s permanent impact area.  The temporary impact area includes 
13.19 ha (32.60 ac) of designated vireo critical habitat.  An additional 29.83 ha (73.72 ac) of 
designated vireo critical habitat is located within the project’s indirect impact area. 
 
Southwestern Willow Flycatcher 
 
Focused surveys to determine the presence/absence of the southwestern willow flycatcher within 
the BSA were conducted from May through July in 2006 and 2007 (EDAW, Inc. 2006c, 2007b). 
Abundance, distribution, and nesting activity of this species within the San Luis Rey River area 
has also been monitored by the U.S. Geological Survey for several years (USGS 2003-2007).  
Southwestern willow flycatchers were detected in riparian and wetland habitat during focused 
surveys in 2006 and 2007 (EDAW, Inc. 2006c, 2007b, USGS 2006).  Approximately eight 
breeding flycatcher territories were identified throughout the BSA during 2006–2007 protocol 
surveys (EDAW, Inc. 2006c, 2007b); three territories were identified in 2006 by Kus (USGS 
2007).  Within the action area, no flycatchers were observed within the permanent and temporary 
impact areas.  Two individual flycatchers (one pair) were observed within the indirect impact 
area for the project (Figure 16). 
 
Approximately 330 ha (815 ac) of critical habitat for this species is located within the BSA.  
Within the action area, approximately 15.03 ha (37.13 ac) of designated critical habitat for the 
flycatcher is located within the project’s permanent impact area.  The temporary impact area 
includes 4.42 ha (10.93 ac) of designated flycatcher critical habitat.  An additional 22.81 ha 
(56.36 ac) of designated flycatcher critical habitat is located within the project’s indirect impact 
area. 
 
Arroyo Toad 
 
Protocol arroyo toad surveys were performed during 2006 and 2007 (EDAW, Inc. 2006d, 
2007c). These surveys were completed throughout suitable breeding habitat in the BSA, with the 
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exception of the I-15 interchange area and I-15 bridge over the San Luis Rey River.  Because of 
the proximity and connection to known occupied arroyo toad habitat and the suitability of habitat 
for arroyo toad under the bridge, the species is assumed present by Caltrans in this relatively 
small area.  In addition to protocol arroyo toad breeding surveys, aestivation habitat was mapped 
for arroyo toads throughout the BSA.  Arroyo toads were observed during focused protocol 
surveys in 2006 and 2007 throughout wetland and riparian habitat in the BSA.  The majority of 
arroyo toads were observed on the north side of the San Luis Rey River in sandy substrate along 
existing game trails and equestrian trails.  Arroyo toads were also observed calling and breeding 
in the river in the central portion of the BSA.  Arroyo toad tadpoles were observed infrequently 
in pools of the San Luis Rey River.  On the south side of the San Luis Rey River, arroyo toads 
were observed, but in lower numbers.   Within the action area, four individual arroyo toads were 
observed in the permanent impact area for the project, and two arroyo toads were observed in the 
temporary impact area for the project.  Eight more arroyo toads were observed within the 
project’s indirect impact area (Figure 17). 
 
Approximately 781 ha (1,930 ac) of critical habitat for the arroyo toad occurs within the BSA.  
Within the action area, approximately 31.56 ha (77.98 ac) of designated critical habitat for the 
arroyo toad is located within the project’s permanent impact area.  The temporary impact area 
includes 26.01 ha (64.27 ac) of designated arroyo toad critical habitat.  An additional 41.31 ha 
(102.07 ac) of designated arroyo toad critical habitat is located within the project’s indirect 
impact area. 
 
San Diego Ambrosia 
 
Qualified botanists conducted rare plant surveys for the proposed project during appropriate 
blooming periods between April 17, 2006, and June 5, 2008 (Caltrans 2009).  Focused surveys 
were conducted for San Diego ambrosia to monitor the known population within the BSA and 
look for additional populations.  During these surveys, the populations were delineated using a 
submeter geographic positioning system.  Additionally, the density was estimated for each 
population by taking meter-square quadrat samples and counting individual ramets within each 
sample.  During surveys completed from 2006 through 2008, San Diego ambrosia was 
encountered in several patches within the project area, north of the existing SR-76 roadway.  
Within the project area, approximately 0.49 ha (1.22 ac) are occupied by San Diego ambrosia, 
and most of this occupied acreage is avoided by the project.  Approximately 2,633 ramets of San 
Diego ambrosia occupying <0.004 ha (<0.01 ac) are within the direct impact area for the project.  
No ambrosia ramets are located within the indirect impact area for the project (Figure 18). 
 
Approximately 10 ha (25 ac) of ambrosia critical habitat occurs within the BSA.  Within the 
action area, approximately 0.6 ha (1.5 ac) of designated critical habitat for ambrosia is located 
within the project’s permanent impact area.  The temporary impact area includes 0.24 ha (0.60 
ac) of designated ambrosia critical habitat.  An additional 0.83 ha (2.06 ac) of designated 
ambrosia critical habitat is located within the project’s indirect impact area. 
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Proposed Offsite Compensation Locations 
 
The Groves Property 
 
The Groves property consists of a total of 116 ha (286 ac) located at the southwest corner of SR-
76 and Olive Hill Road in the community of Bonsall (Figure 19).  The property is located within 
the PAMA of the NCMSCP.  Approximately 73 ha (180 ac) of coastal sage scrub occurs on the 
property with about 33 ha (82 ac) categorized as disturbed.  Additional vegetation communities 
on the property include 4.5 ha (11 ac) of coast live oak woodland and 20 ha (50 ac) of non-native 
grassland. 
 
Most of the property contains designated critical habitat for the gnatcatcher.  Numerous 
gnatcatchers have been recorded onsite during formal and informal surveys (Pacific Southwest 
Biological Services, Inc. 2003, Caltrans 2008).  A total of five pairs of gnatcatchers and one 
single male were observed on the Groves property in 2008 (Caltrans 2008). 
 
The Groves property is located in close proximity to the San Luis Rey River, which supports a 
significant arroyo toad population.  Although the Groves property does not provide breeding 
habitat for the arroyo toad, it does contain upland habitat appropriate for burrowing, dispersing, 
and foraging.  Approximately 14.39 ha (35.57 ac) of the Groves property is included within 
designated critical habitat for the arroyo toad.  In addition, wildlife crossings were constructed to 
connect the Groves property with the San Luis Rey River in association with the SR-76 Melrose 
Drive to South Mission Highway Improvement Project, allowing for arroyo toads to access and 
utilize the upland habitat. 
 
Approximately 8.45 ha (20.89 ac) of the Groves property, including 0.11 ha (0.28 ac) occupied 
by the species, is included within designated critical habitat for San Diego ambrosia.  Access 
control and trails are present at this site as shown in Figure 22. 
 
Tabata Property 
 
The 13.7-ha (33.8-ac) Tabata property is located adjacent to the SR-76 Melrose Drive to South 
Mission Highway Improvement Project footprint, south of SR-76 and east of Camino Del Rey 
(Figure 20).  The parcel is bordered to the south by the San Luis Rey River.  Two other 
waterways pass through this property: Bonsall Creek to the west and Ostrich Creek to the east.  
The property is located within the PAMA of the NCMSCP.  The majority of the parcel is 
cottonwood willow riparian forest habitat, which is degraded by invasive plants including arundo 
and tamarisk.  Additional habitats on the property include disturbed habitat and an abandoned 
agricultural field.  Approximately 4.5 ha (11.1 ac) of the property will be used to build a portion 
of the SR-76 Melrose Drive to South Mission Highway Improvement Project. 
 
Vireos have been documented on the property, and flycatchers have been observed in habitat 
directly adjacent to the property (Scheidt 2004a, Jones & Stokes 2007).  Though arroyo toad 
surveys on the property were negative (Scheidt 2004b), arroyo toads are present in contiguous 
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habitat farther east in the San Luis Rey River.  The property falls entirely within designated 
critical habitat for the arroyo toad and vireo.  The property also includes approximately 5.9 ha 
(14.6 ac) of flycatcher critical habitat and 8.0 ha (19.7 ac) of gnatcatcher critical habitat. 
 
Vessels Property 
 
The 65.6-ha (162-ac) Vessels property is located along the south side of the San Luis Rey River, 
south of SR-76 and approximately 1.75 miles west of I-15.  An unnamed drainage flows 
southeast to northwest through the site, ending in ponds along the southern boundary.  The 
property is located within the PAMA of the NCMSCP.  Much of the site currently consists of a 
dirt landing strip that was created through the placement of fill in the San Luis Rey River.  The 
majority of the vegetation is non-native grassland habitat [33.3 ha (82.4 ac)], agricultural land 
[10.4 ha (25.7 ac)], and disturbed habitat [6.8 ha (16.8 ac)].  The remaining 15.0 ha (37.1 ac) 
consists of riparian scrub, southern willow scrub, cottonwood willow scrub, and upland habitat 
types.  Portions of the riparian habitats are disturbed and degraded by invasive plants, including 
arundo and tamarisk. 
 
The Vessels property supports a population of vireos along the northern edge of the property 
(EDAW, Inc. 2006b).  Arroyo toads and flycatchers are present in habitat directly north of the 
site (EDAW, Inc. 2006c, 2006d, 2007b, 2007c).  Negative arroyo toad surveys have been 
conducted on the Vessels property (Cadre Environmental 2010).   The property falls entirely 
within critical habitat for the arroyo toad and vireo and includes approximately 35.3 ha (87.2 ac) 
of southwestern willow flycatcher critical habitat. 
 
Morrison Property 
 
The Morrison property, totaling about 45 ha (121 ac), is located southeast of Gird Road and SR-
76 in Bonsall (Figures 20-23).  The San Luis Rey River crosses the southern portion of the 
property.  The property is located within the PAMA of the NCMSCP.  The property includes 
approximately 1.13 ha (2.8 ac) of freshwater marsh, 15.7 ha (38.7 ac) riparian forest, 30 ha (74 
ac) of riparian scrub, 1.5 ha (3.6 ac) of disturbed habitat, and 2.1 ha (5.3 ac) of non-native 
grassland.  Both arroyo toad and vireo have been documented on the Morrison property (USGS 
2003-2007; EDAW, Inc. 2006b, 2006d, 2007c).  Flycatchers may use the site, but they have not 
been documented on it.  The Morrison property was conserved in association with the SR-76 
Melrose Drive to South Mission Highway Improvement Project (Biological Opinion FWS-SDG-
08B0136-08F0900).  The Morrison property is the approved receptor site for ambrosia that will 
be salvaged from the proposed project’s direct impact area. 
 
EFFECTS OF THE ACTION 
 
Effects of the action refer to the direct and indirect effects of an action on the species, together 
with the effects of other activities that are interrelated and interdependent with that action, which 
will be added to the environmental baseline.  Interrelated actions are those that are part of a 
larger action and depend on the larger action for their justification.  Interdependent actions are 
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those that have no independent utility apart from the action under consideration.  Indirect effects 
are those that are caused by the proposed action, are later in time, and still reasonably certain to 
occur. 
 
Construction and operation of the project will result in impacts to gnatcatcher, vireo, flycatcher, 
arroyo toad, ambrosia, and their critical habitats (see Tables 1-3).  Effects to habitats located 
within the alignment footprint are considered permanent direct effects, and impacts to habitat 
located between the alignment and limits of disturbance (for construction access and grading) 
were assessed as temporary direct effects. 
 
Operation of existing roadways can affect species and habitats through factors such as increased 
noise and lighting, changed hydrology, increased fire risk, invasion of exotic plants, habitat 
fragmentation, and creation of barriers to movement (e.g., Forman et al. 1997, Forman and 
Deblinger 2000).  Given the potentially broad-reaching, long-term nature of indirect impacts, 
they are difficult to quantitatively assess.  Due to the importance of the habitats in the project 
area, and through coordination between our agency and Caltrans, the indirect impact area for the 
project was defined to allow for such quantification.  For the purposes of this analysis, a 91-m 
(300-ft) buffer was applied around the proposed project, and areas beyond 91 m (300 ft) where 
noise from project operations is anticipated to exceed 60 decibels on the A-scale (dBA)3 were 
then added.  The 91-m (300-ft) buffer and 60 dBA contour of the existing SR-76 were subtracted 
from the area of indirect effects to account for baseline conditions associated with operation of 
the existing roadway.  The 60 dBA contour was used because this noise level is generally 
accepted as the level at which potential effects could occur to sensitive avian species. 
 
Forman and Deblinger (2000) estimated that the average maximum distance of changed 
environmental conditions from a suburban highway is just over 300 m (984 ft) from the edge of 
the highway but noted a high degree of variability in that average.  In general, road-related 
effects decrease asymptotically with increased distance from the road edge, so the ecologically 
meaningful effects are much more pronounced close to the road than farther from the edge.  
Therefore, we believe that the 91-m (300-ft) buffer plus the 60 dBA noise contour encompasses 
the ecologically meaningful indirect impacts of the project for the listed species in the action 
area.  Indirect effect areas for the project, as defined above, are quantified in Tables 1-3 and 
shown in Figures 14-18. 
 
Direct and indirect impacts to the vegetation communities, species, and critical habitats 
summarized in Tables 1-3 will be offset through the conservation, restoration, and management 
of habitats for these species and their critical habitats as summarized in Tables 4 and 5.  This 
document has discussed the importance of the San Luis Rey River and associated native habitat 
communities, both as live-in habitat for listed species, and as a regional wildlife movement 
corridor.  The Groves, Tabata, and Vessels mitigation properties, and the Morrison translocation 
receptor site, are close to the project site in the San Luis Rey River Valley (Figure 26).  The 

                                                           
3  The A-scale is weighted such that sound frequencies to which humans are sensitive are given greater weight than 
sound frequencies to which we are less sensitive.  Although wildlife can be sensitive to different sound frequencies 
than humans, the frequencies that are heavily weighted on the A-scale are audible to most wildlife. 
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project will remove fill from the San Luis Rey River at the Tabata and Vessels properties, to be 
used in project construction, which will restore native habitats along the river corridor.  This 
compensation for project impacts is anticipated to improve the integrity of this important habitat 
and linkage area and contribute to the conservation and recovery of the species. 
 
Coastal California Gnatcatcher 
 
Direct Effects 
 
Construction activities associated with the project are not anticipated to result in the death or 
injury of any gnatcatchers or nests.  A CFWO-approved gnatcatcher biologist will be present to 
ensure that gnatcatchers are not directly killed or injured during geotechnical work, vegetation 
removal and other construction activities.  The clearing and grubbing of native habitats will be 
conducted between September 16 and February 14 to avoid the gnatcatcher, vireo, flycatcher and 
toad breeding seasons. 
 
The project will result in a total of 2.79 ha (6.89 ac) of permanent direct impacts and 1.41 ha 
(3.49 ac) of temporary direct impacts to coastal sage scrub throughout the 8.4-km (5.2-mi) long 
project area.  Permanent direct impacts consist of 0.22 ha (0.54 ac) of coastal sage scrub and 2.57 
ha (6.35 ac) of disturbed coastal sage scrub.  Temporary direct impacts consist of 0.74 ha (1.83 
ac) of coastal sage scrub, and 0.67 ha (1.66 ac) of disturbed coastal sage scrub.  Note that the 
above is a summary of impacts to a specific vegetation community that is favored by 
gnatcatchers, and impacts to designated gnatcatcher critical habitat are analyzed in a separate 
section below. 
 
A portion of one gnatcatcher territory is located within the permanent and temporary impact 
areas of the proposed project (Caltrans 2011).  The project will result in the permanent loss of 
part of a gnatcatcher territory that is located south of the southern park and ride, north of the San 
Luis Rey River, and east of I-15 (Figure 14).  Temporary impacts will also occur to this 
gnatcatcher territory.  Caltrans estimates that permanent impacts will occur to approximately 50 
percent, and temporary impacts will occur to approximately 10 percent of the pair’s use area. 
 
Although habitat removal will be conducted outside the gnatcatcher nesting season, gnatcatchers 
are non-migratory territorial birds, and removal of a substantial portion of a gnatcatcher pair’s 
breeding territory will force the pair to expand their existing territory or establish a new territory, 
particularly during the breeding season, when territorial boundaries are better defined (Preston 
et al. 1998).  Because gnatcatchers are distributed throughout much of the suitable habitat in the 
project area (Caltrans 2011), it is likely that the gnatcatchers affected by habitat loss within their 
primary use areas will be forced to compete with resident gnatcatchers when attempting to 
expand an existing territory or establish a new territory.  The pair will lose approximately 60 
percent of its use area over the short term.  Because these displaced birds likely will be less able 
to find suitable habitat to forage and shelter in, we anticipate they will be more vulnerable to 
predation and otherwise may die or be injured. 
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Following construction, all temporarily impacted habitats, including coastal sage scrub, will be 
restored and are expected to be re-occupied by gnatcatchers.  Since restored coastal sage scrub 
usually takes a minimum of 4 to 5 years of growth before it is suitable for occupation by 
gnatcatchers (O’Connell and Erickson 1998, Miner et al. 1998), a temporal loss of coastal sage 
scrub available to gnatcatchers will occur in the project area.  This temporal loss likely will 
reduce the number and reproductive fitness of gnatcatchers in the project area.  However, 
because at least two to three breeding gnatcatcher pairs will remain in the intact habitat in the 
action area, with more in the surrounding environment, we do not anticipate that the temporary 
impacts will increase the risk of gnatcatcher extirpation in the area, and we expect that the 
temporarily impacted habitat will be re-occupied as soon as it is mature enough to support 
gnatcatcher breeding. 
 
Overall, the permanent loss of habitat for one gnatcatcher pair will reduce the number of 
gnatcatchers that can be supported in the general project area.  Impacts to one gnatcatcher pair 
represent less than 1 percent of the rangewide estimate of gnatcatcher pairs, and gnatcatchers 
will continue to occupy the general project area; thus, the project is not expected to result in an 
appreciable reduction in the numbers, reproduction, or distribution of the species rangewide. 
 
Indirect Effects 
 
Approximately 1.90 ha (4.69 ac) of coastal sage scrub and disturbed coastal sage scrub is present 
within the indirect impact area for the project.  Note that this is a quantification of impacts to a 
specific vegetation community that is favored by gnatcatchers, and indirect impacts to designated 
gnatcatcher critical habitat are quantified in a separate section below.  A portion of a gnatcatcher 
territory is located within the indirect impact area for the project.  This pair is located north of 
SR-76, east of Monserate Hill Road, and west of Star Track Way.  Caltrans estimates that about 
5 percent of this pair’s territory overlaps with the area of indirect impact defined for this project.  
Indirect impacts to these birds may degrade a small portion of their use area.  However, as 
described in more detail below, with this small amount of impact, this pair is expected to survive 
and experience only minimal degradation of habitat within their territory. 
 
The project will result in an increase in operational noise to 60 dBA within this 1.90 ha (4.69 ac) 
of coastal sage scrub.  Noise and vibrations associated with the use of heavy equipment during 
construction and traffic noise during operations of the proposed facility have the potential to 
disrupt gnatcatcher behaviors in adjacent habitat by masking intraspecific communication and 
startling birds (e.g., see Dooling and Popper 2007 for a discussion of observed effects of 
highway noise on birds).  The project has incorporated measures to minimize the effects of 
construction noise on gnatcatchers.  Pile driving for the project near habitats that support 
gnatcatchers will be conducted outside of the gnatcatcher breeding season to minimize 
construction noise impacts to nesting gnatcatchers.  In addition, all construction equipment, fixed 
or mobile, will be equipped with properly operating and maintained mufflers.  These measures 
are anticipated to minimize the impact of construction noise on gnatcatcher behavior in adjacent 
habitat to the point where such effects are insignificant.  For the purposes of section 7 
consultation, an insignificant effect is one that is sufficiently small that a person would not be 
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able to meaningfully measure, detect, or evaluate it.  Permanent indirect effects from operational 
noise will be offset by conservation and restoration in the project area as discussed in the Effects 
on Recovery section below. 
 
Lighting associated with the project may affect gnatcatchers within the adjacent habitat.  Light 
that alters natural light patterns in ecosystems can lead to increased predation, disorientation, and 
disruption of inter-specific interactions (Longcore and Rich 2004).  The project has incorporated 
measures to minimize the effects of lighting on gnatcatchers.  If night work is necessary, night 
lighting will be selectively placed, shielded and directed away from natural habitats.  Permanent 
safety lighting installed for the project will be lowest illumination necessary for safety and will 
be directed toward the facility and away from sensitive habitats.  This is anticipated to minimize 
the impact of lighting on gnatcatcher behavior in adjacent habitat to the point where such effects 
are insignificant.  In addition, the permanent indirect effects of the project will be offset by 
conservation and restoration in the project area as discussed in the Effects on Recovery section 
below. 
 
The project could result in an increase in the introduction of invasive plant species into native 
habitats adjacent to the facility.  Invasive species are now recognized as a threat to biodiversity 
in native plant communities, second only to direct habitat loss and fragmentation (Pimm and 
Gilpin 1989, Scott and Wilcove 1998).  Non-native, weedy species often out-compete and 
exclude native species, potentially altering the structure of the vegetation, degrading or 
eliminating upland habitat utilized by the gnatcatcher, and providing food and cover for 
undesirable non-native animals (Bossard et al. 2000).  The project has incorporated measures to 
prevent the spread of invasive species.  A qualified biologist will monitor the project site 
immediately prior to and during construction to identify the presence of invasive weeds and 
recommend measures to avoid their inadvertent spread in association with the project.  Invasive 
plants will not be used in project landscaping.  This is anticipated to minimize the impact of 
invasive species introduction resulting from project implementation on gnatcatcher habitat to the 
point where such effects are insignificant.  In addition, the permanent indirect effects of the 
project will be offset by conservation and restoration in the project area as discussed in the 
Effects on Recovery section below. 
 
The project will increase habitat fragmentation for gnatcatchers in the vicinity of SR-76 by 
replacing an existing two-lane road with a four-lane road, resulting in a higher traffic volume and 
a wider barrier for gnatcatchers to cross.  Roads are potential barriers to gnatcatcher dispersal 
and may occasionally result in gnatcatcher mortality due to vehicle strikes, as gnatcatchers are 
not strong flyers.  However, gnatcatchers can disperse over four-lane freeways (e.g., Varanus 
Biological Services and Campbell BioConsulting 2003), and the limited decrease in habitat 
connectivity is not anticipated to have a substantial impact on the surrounding gnatcatcher 
population.  The project will not affect east/west dispersal along the San Luis Rey River south of 
SR-76 or through undeveloped open space to the north, and gnatcatchers are still expected to 
cross over the four-lane road, although the frequency of such dispersal events will likely 
decrease relative to baseline conditions.  Furthermore, the conservation of undeveloped open 
space and coastal sage scrub in the Groves, Vessels, and Tabata properties will help maintain 



Mr. Robert James (FWS-SDG-09B0003-11F0420) 37 
 
long-term connectivity along the San Luis Rey, and restoration of coastal sage scrub at the SR-
76/I-15 intersection will facilitate gnatcatcher dispersal in both the east/west and north/south 
directions. 
 
Additional indirect effects include an increase in human encroachment and wildfire.  Permanent 
fencing will be installed along the facility in association with the wildlife connectivity measures 
which should also limit increased human encroachment and associated wildfires.  SR-76 is an 
existing facility, so with the proposed conservation measures, any increase in habitat degradation 
associated with these factors is likely to be insignificant. 
 
Critical Habitat 
 
The project will result in the permanent loss of 16.91 ha (41.79 ac) of designated critical habitat 
for the gnatcatcher.  Temporary impacts will occur to 12.22 ha (30.19 ac) of gnatcatcher critical 
habitat, and 12.92 ha (31.92 ac) of designated gnatcatcher critical habitat occurs within the 
indirect impact area for the project.  The area of critical habitat that will be impacted is located 
within Unit 5 of designated gnatcatcher critical habitat, which totals 11,995 ha (29,639 ac).  This 
unit contains large blocks of high-quality habitat capable of supporting several core gnatcatcher 
populations and constitutes the primary inland linkage along the Interstate 15 corridor between 
San Diego populations and those in southwestern Riverside. 
 
The direct and indirect impacts of the project will affect less than 0.4 percent of the designated 
critical habitat within Unit 5 and an even smaller percentage of all critical habitat designated for 
this species.  Of the critical habitat in the project area, most (about 85 percent) consists of 
vegetation communities other than coastal sage scrub, which provide fewer resources to support 
gnatcatchers.  The loss of this amount of critical habitat and associated PCEs (sage scrub and 
non-sage scrub vegetation that provide space and resources for nesting, foraging, and dispersal) 
will not substantially impact the function of Unit 5 to support core gnatcatcher populations. 
 
The project will also not have a substantial impact on the function of Unit 5 to provide 
connectivity between San Diego populations and those in southwestern Riverside.  The project 
will likely reduce the frequency of north/south dispersal events over SR-76, but such dispersal 
will still occur, and the primary dispersal corridor in the vicinity of the project is likely east/west 
along the San Luis Rey River and north/south on either side of I-15, and these corridors will not 
be negatively impacted by the project. 
 
Proposed conservation to offset impacts of the project, as summarized in Tables 4 and 5, will 
include 36.74 ha (90.79 ac) of gnatcatcher critical habitat on the Groves and Tabata properties, 
which are located almost entirely within Unit 5 of designated gnatcatcher critical habitat.  In 
addition, though it is currently highly disturbed and was not included within the critical habitat 
designation, the conservation and restoration proposed on the 65.6-ha (162-ac) Vessels property 
(Table 4) will occur directly adjacent to gnatcatcher critical habitat along the San Luis Rey River 
(Figure 26), helping to maintain gnatcatcher dispersal through Unit 5.  Further, Caltrans has 
agreed to restore all of the project’s temporary impact areas with native species, with the 
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exception of small areas adjacent to landscaped or developed areas where planting native species 
would provide little or no biological value.  This will include extensive areas that are currently 
vegetated with non-native species, including the SR76/I-15 interchange, which is located at a 
pinch point within the critical habitat linkage.  The proposed conservation and restoration will 
help maintain the functions of Unit 5 to support core gnatcatcher populations and provide 
connectivity between gnatcatchers in San Diego and Riverside counties. 
 
According to the final critical habitat rule (Service 2007), the physical and biological features 
essential to the conservation of the species in Unit 5 may require special management 
considerations or protection to minimize impacts associated with habitat type conversion and 
degradation occurring in conjunction with urban and agricultural development.  The measures 
that the project has incorporated to address indirect impacts and habitat degradation adjacent to 
the facility are discussed in the indirect effects section above. 
 
Habitat Restoration 
 
Temporarily impacted coastal sage scrub will be restored in association with the project.  
Restoration activities may result in minor disturbance of gnatcatchers that are adjacent to or 
within the restoration sites, but only a small amount of coastal sage scrub [0.74 ha (1.83 ac) of 
coastal sage scrub and 0.67 ha (1.66 ac) of disturbed coastal sage scrub] will be temporarily 
impacted, and we anticipate that the restoration plan will include measures to ensure that 
gnatcatchers are not significantly disrupted during breeding activities and that no nests are 
destroyed as a result of weed removal activities.  Therefore, effects to gnatcatcher associated 
with habitat restoration are anticipated to be insignificant. 
 
Effect on Recovery 
 
There is no recovery plan for the gnatcatcher, but the project is consistent with the general 
recovery goals of maintaining core populations of gnatcatchers and maintaining connectivity 
between these populations.  As described above, the permanent loss of 2.79 ha (6.89 ac) of 
coastal sage scrub, permanent indirect impacts to 1.90 ha (4.69 ac) of coastal sage scrub, and loss 
of one gnatcatcher pair is a small impact relative to the thousands of ha/ac and gnatcatcher 
territories (roughly 2,562 pairs) rangewide.  Furthermore, because substantial areas of occupied 
habitat will remain adjacent to the impact area, and habitat restoration will be initiated 
immediately following construction, little risk exists that the project will extirpate any 
gnatcatcher populations in the project area. 
 
Caltrans will offset the impacts to coastal sage scrub, as well as impacts to other native upland 
habitats on the site, through the preservation of the Groves and Tabata properties, which include 
22.64 ha (55.89 ac) of gnatcatcher occupied coastal sage scrub.  Although the proposed 
conservation of gnatcatcher and upland habitat off the project site will not avoid or minimize 
impacts to the individual gnatcatchers impacted by the project, the offsite conservation will 
permanently protect a total of 22.64 ha (55.89 ac) of coastal sage scrub within critical habitat 
Unit 5, which is located in proximity to the impact area within the San Luis Rey River Valley, 
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and will contribute to the conservation and recovery of the species by maintaining gnatcatcher 
breeding habitat and connectivity between core gnatcatcher populations in San Diego and 
Riverside counties. 
 
Least Bell’s Vireo and Southwestern Willow Flycatcher 
 
Direct Effects 
 
Construction activities associated with the project are not anticipated to result in the death or 
injury of any vireos or flycatchers or nests.  The clearing and grubbing of native habitats will be 
conducted between September 16 and February 14 to avoid the gnatcatcher, vireo, flycatcher and 
toad breeding seasons. 
 
The project will result in a total of 13.22 ha (32.65 ac) of permanent direct impacts and 4.29 ha 
(10.6 ac) of temporary direct impacts to vireo and flycatcher habitat (riparian and wetland 
vegetation and aquatic habitats, itemized by vegetation type in Table 4) throughout the 8.4-km 
(5.2-mi) long project area. 
 
No flycatchers were observed within the permanent and temporary impact areas for the project, 
so flycatchers are not discussed further in this section of this analysis.  Portions of three vireo 
territories are located within the permanent and temporary impact areas of the proposed project 
(Caltrans 2011).  These territories are all located south of SR-76 between Gird Road and 
Monserate Hill Road.  While the easternmost pair was observed within the temporary impact 
area, a significant portion of the pair’s territory is located within the permanent impact area.  
Caltrans estimates that permanent impacts will occur to nearly all of the western and central 
pair’s use areas. Caltrans estimates that approximately 40 percent of the eastern pair’s use area 
will be permanently impacted, and 10 percent will be temporarily impacted. 
 
Although habitat removal will be conducted outside the vireo nesting season, vireo pairs usually 
return to the same breeding territory each year (Kus 2002), so removal of a substantial portion of 
a vireo pair’s territory will force the pair to expand their existing territory or establish a new 
territory.  Because vireos are distributed throughout much of the suitable habitat in the project 
area (Caltrans 2011), it is likely that the vireos affected by habitat loss within their primary use 
areas will be forced to compete with resident vireos when attempting to expand an existing 
territory or establish a new territory.  The pairs will lose between 100 and 50 percent of their use 
areas over the short term.  Because these displaced birds likely will be less able to find suitable 
habitat to forage and shelter in, we anticipate they will be more vulnerable to predation and 
otherwise may die or be injured. 
 
Vireos that successfully establish territories in adjacent habitat are expected to experience 
reduced productivity (e.g., delayed initiation or prevention of nest building, fewer nesting 
attempts per season, and/or overall reduction in reproductive output) due to reduced availability 
of foraging and breeding habitat and increased territorial interactions.  For example, surveys 
conducted during the 2004 and 2006 breeding seasons on San Diego Creek in Orange County 
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found that vireos occupying an area where habitat had been removed to address flood risk had 
lower productivity in the breeding season immediately following vegetation removal than 2 years 
later, after vegetation was allowed to recover.  Only 1 fledgling (0.33 young/pair) was produced 
in 2004 immediately following vegetation removal and 14 fledglings (2.33 young/pair) were 
produced in the same area in 2006 (Bloom 2004, Chambers Group 2006). 
 
Following construction, all temporarily impacted habitats, including riparian habitats, will be 
restored and are expected to be re-occupied by vireos.  Depending on the nature of the impacts 
(i.e., removal of above-ground vegetation only or removal of all vegetation, including root 
systems), vireo habitat can recover in about 2 to 7 years following construction.  Because large 
numbers of vireo pairs will be breeding in the intact riparian habitat adjacent to the impact area, 
we expect that the temporarily impacted habitat will be re-occupied as soon as it is mature 
enough to support vireo breeding. 
 
Overall, the permanent loss of habitat for three vireo pairs will reduce the number of vireos that 
can be supported in the general project area.  The loss of three vireo pairs represents 1.3 percent 
of the territories along the San Luis Rey River and about 0.1 percent of the rangewide estimate of 
vireo pairs.  Therefore, vireos will continue to occupy the general project area, and the project is 
not expected to result in an appreciable reduction in the numbers, reproduction, or distribution of 
the species rangewide. 
 
Indirect Effects 
 
Approximately 14.97 ha (36.97 ac) of vireo and flycatcher habitat (riparian and wetland 
vegetation; Table 4) is present within the indirect impact area for the project.  Note that this is a 
quantification of impacts to vegetation communities that are favored by vireos and flycatchers; 
indirect impacts to designated critical habitat for these species are quantified in a separate 
subsection below.  Within the indirect impact area for the project, 11 individual vireos 
(approximately six territories) were observed.  The vireos were observed south of SR-76 along 
the length of the project.  Two pairs of flycatchers were observed within the indirect impact area 
for the project.  One pair of flycatchers was observed south of SR-76, just east of Calle de la 
Vuelta.  The second pair of flycatchers was observed south of SR-76, east of Monserate Hill 
Road, and west of Star Track Way.  Caltrans estimates that the project will indirectly and 
permanently affect approximately 50 percent of each of these vireo and flycatcher territories.  
Indirect impacts to these vireos and flycatchers are anticipated to degrade the northern half of 
their use areas. 
 
The project will result in an increase in operational noise to 60 dBA within this 14.97 ha (36.97 
ac) of vireo and flycatcher habitat.  Noise and vibrations associated with the use of heavy 
equipment during construction and traffic noise during operations of the proposed facility have 
the potential to disrupt vireo and flycatcher behaviors in adjacent habitat by masking 
intraspecific communication and startling birds (e.g., see Dooling and Popper 2007 for a 
discussion of observed effects of highway noise on birds).  The project has incorporated 
measures to minimize the effects of construction noise on vireos and flycatchers.  Pile driving for 
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the project that will occur near habitats that support vireos and flycatchers will be conducted 
outside of the breeding season to minimize construction noise impacts to nesting birds.  In 
addition, all construction equipment, fixed or mobile, will be equipped with properly operating 
and maintained mufflers.  These measures are anticipated to minimize the impact of construction 
noise on vireo and flycatcher behavior in adjacent habitat to the point where such effects are 
insignificant.  Permanent effects from operational noise will likely result in limited interference 
with intraspecific communication during the vireo and flycatcher breeding season, but the 
affected pairs are expected to survive and continue to reproduce.  The indirect effects from noise 
will be offset by conservation and restoration in the project area as discussed in the Effects on 
Recovery section below. 
 
Lighting associated with the project may affect vireos and flycatchers within the adjacent habitat.  
Light that alters natural light patterns in ecosystems can lead to increased predation, 
disorientation, and disruption of inter-specific interactions (Longcore and Rich 2004).  The 
project has incorporated measures to minimize the effects of lighting on vireos and flycatchers.  
If night work is necessary, night lighting will be selectively placed, shielded and directed away 
from natural habitats.  Permanent safety lighting installed for the project will be lowest 
illumination necessary for safety and will be directed toward the facility and away from sensitive 
habitats.  This is anticipated to minimize the impact of lighting on vireo and flycatcher behavior 
in adjacent habitat to the point where such effects are insignificant.  In addition, the permanent 
indirect effects of the project will be offset by conservation and restoration in the project area as 
discussed in the Effects on Recovery section below. 
 
The project could result in an increase in the introduction of invasive plant species into native 
habitats adjacent to the facility.  Invasive species are now recognized as a threat to biodiversity 
in native plant communities, second only to direct habitat loss and fragmentation (Pimm and 
Gilpin 1989, Scott and Wilcove 1998).  Non-native, weedy species often out-compete and 
exclude native species, potentially altering the structure of the vegetation, degrading or 
eliminating habitat utilized by the vireo and flycatcher, and providing food and cover for 
undesirable non-native animals (Bossard et al. 2000).  The project has incorporated measures to 
prevent the spread of invasive species.  A qualified biologist will monitor the project site 
immediately prior to and during construction to identify the presence of invasive weeds and 
recommend measures to avoid their inadvertent spread in association with the project.  Invasive 
plants will not be used in project landscaping.  This is anticipated to minimize the impact of 
invasive species introduction resulting from project implementation on vireo and flycatcher 
habitat to the point where such effects are insignificant.  In addition, the permanent indirect 
effects of the project will be offset by conservation and restoration in the project area as 
discussed in the Effects on Recovery section below. 
 
The project is not anticipated to substantively increase habitat fragmentation for vireo or 
flycatcher.  The project replaces the existing two-lane facility that runs to the north of the San 
Luis Rey River.  The project will not bisect or fragment habitat in the river itself.  The expansion 
of SR-76 to four lanes will create a wider barrier for dispersal between the river and riparian 
habitat in tributaries to the north of the San Luis Rey River, but vireos and flycatchers are 
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migratory birds and are capable of establishing territories on either side of the SR-76 when they 
return to breed. 
 
Additional indirect effects include an increase in human encroachment and wildfire.  Permanent 
fencing will be installed along the facility in association with the wildlife connectivity measures 
which should also limit increased human encroachment and associated wildfires.  SR-76 is an 
existing facility, so with the proposed conservation measures, any increase in habitat degradation 
associated with these factors is likely to be insignificant. 
 
Critical Habitat 
 
The project will result in the permanent loss of 25.56 ha (63.15 ac) of designated critical habitat 
for the vireo and 15.03 ha (37.13 ac) of designated critical habitat for the flycatcher.  About 
13.19 ha (32.60 ac) of vireo critical habitat and 4.42 ha (10.93 ac) of flycatcher critical habitat 
will be temporarily impacted and then restored.  Approximately 29.83 ha (73.72 ac) of 
designated vireo critical habitat and 22.81 ha (56.36 ac) of designated flycatcher critical habitat 
occur within the indirect impact area for the project.  The area of critical habitat that will be 
impacted is located within the San Luis Rey Area of critical habitat for the vireo and the San 
Diego Management Unit of the Coastal California Recovery Unit of southwestern willow 
flycatcher critical habitat, which include approximately 2,428 ha (6,000 ac) and 1,944 ha (4,805 
ac), respectively.  These units encompass high quality habitat within the San Luis Rey River, 
which supports the third-largest population of vireos (233 territories, Service 2006) and the 
largest population of flycatchers (58 territories, Durst et al. 2006) rangewide. 
 
The project will impact a fraction of designated critical habitat for vireo and flycatcher.  The 
permanent direct and indirect impacts of the project on the San Luis Rey Area of designated 
critical habitat for the vireo and the San Diego Management Unit of the Coastal California 
Recovery Unit of southwestern willow flycatcher critical habitat represent less than 3 percent of 
the designated critical habitat within the respective units, less than 0.4 percent of all vireo critical 
habitat, and less than 0.1 percent of all flycatcher critical habitat. 
 
There are no unit-specific goals identified in the final rules designating critical habitat for vireo.  
Therefore, our analysis focuses on the effect of the project on PCEs in San Luis Rey Area of 
critical habitat and the effect of the project on the unit’s ability to support a core population of 
vireo.  The PCEs for vireo critical habitat are those habitat components that are essential for the 
primary biological needs of feeding, nesting, roosting, and sheltering (i.e., riparian woodland 
vegetation that generally contains both canopy and shrub layers, and includes some associated 
upland habitats). 
 
The project will result in the permanent loss of 25.56 ha (63.15 ac) of vireo critical habitat, about 
half of which is riparian vegetation and half of which is upland vegetation adjacent to the San 
Luis Rey River.  The project will result in limited degradation in habitat quality within the area 
of indirect effects, but this area will still contain PCEs essential for the primary biological needs 
of feeding, nesting, roosting, and sheltering.  The project will benefit vireo critical habitat 
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through the creation of 38.45 ha (95.00 ac) of riparian vegetation and the restoration of 15.50 ha 
(38.30 ac) on the Tabata and Vessels properties, so there will be a net increase in riparian 
vegetation (the most important PCE for vireo critical habitat) in the San Luis Rey Area.  In 
addition, the conservation of 74.75 ha (184.70 ac) of vireo critical habitat, including all restored 
and created riparian habitat, will help maintain the long-term viability of PCEs in the San Luis 
Rey Area and the ability of this critical habitat unit to support a core population of vireo. 
 
The final rule designating flycatcher critical habitat describes critical habitat units generally as 
stream segments with large populations and nearby stream segments with high quality habitat 
and smaller numbers of territories that provide for population connectivity, metapopulation 
stability, population growth, and protection against catastrophic loss.  The PCEs for flycatcher 
critical habitat are those habitat components that are essential for the primary biological needs of 
feeding, nesting, roosting and sheltering [i.e., riparian vegetation with dense riparian thickets, 
foliage, and canopy (PCE 1) and a variety of insect prey populations in or adjacent to the riparian 
vegetation (PCE 2)]. 
 
The project will impact 15.03 ha (37.13 ac) of flycatcher critical habitat, almost all of which is 
riparian vegetation.  The project will result in limited degradation in habitat quality within the 
area of indirect effects, but this area will still contain PCEs essential for the primary biological 
needs of feeding, nesting, roosting, and sheltering.  The project will result in the conservation of 
41.35 ha (102.10 ac) of flycatcher critical habitat.  The project will also result in the creation of 
38.45 ha (95.00 ac) of riparian vegetation and the restoration of 15.50 ha (38.30 ac) on the 
Tabata and Vessels properties.  Some of the proposed riparian restoration and creation is within 
the critical habitat unit, and some is outside, but contiguous with, the critical habitat boundaries.  
All of the proposed conservation, restoration, and creation on the Tabata and Vessels properties 
will contribute to the goals of maintaining a large population of flycatchers and providing 
population connectivity within the San Diego Management Unit of flycatcher critical habitat. 
 
Special management considerations, including protecting critical habitat from future 
development and degradation, will be addressed through conservation and management of the 
Groves and Tabata properties and through measures designed to limit indirect effects associated 
with facility operation. 
 
Habitat Restoration 
 
Riparian creation and restoration is proposed at the Tabata and Vessels properties.  To 
accomplish this restoration, fill material and nonnative vegetation will be removed.  Vireos have 
been documented on the Tabata property, and flycatchers have been observed in habitat directly 
adjacent to the property (Scheidt 2004a, Jones & Stokes 2007).  The Vessels property presently 
supports a population of vireos along the northern edge of the property (EDAW, Inc. 2006b), and 
flycatchers are present in habitat directly north of the property (EDAW, Inc. 2006c, 2007b). 
 
Restoration activities associated with the project are not anticipated to result in the death or 
injury of any vireos or flycatchers or nests.  Vegetation clearing will be conducted out of the 
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vireo and flycatcher breeding seasons, with the exception of maintenance activities that may 
occur in association with habitat restoration and enhancement actions during the breeding season 
(i.e., weeding, treating tamarisk and arundo re-sprouts with herbicide).  Surveys will be 
conducted prior to treating any restoration areas during the breeding season to ensure that 
impacts to vireo and flycatcher breeding are avoided. 
 
The proposed restoration work will result in the removal of fill and nonnative vegetation and the 
establishment of native vegetation on the properties.  This will greatly improve the ability of the 
Tabata and Vessels properties to support vireos and flycatchers, which will benefit these species. 
 
Effect on Recovery 
 
The proposed project is consistent with the recovery goals identified in the draft recovery plan 
for vireo (Service 1998) and the recovery plan for flycatcher (Service 2002a).  As described 
above, the project will result in impacts to vireos, flycatchers, and their habitats.  However, the 
impacts are small relative to the amount of habitat and territories rangewide.  Furthermore, 
conservation measures incorporated into the project will help accomplish recovery actions 
identified in the recovery plans. 
 
For vireo, proposed habitat conservation, creation, restoration, and management will help 
accomplish recovery task 1, which is to protect and manage riparian and adjacent upland habitat 
within the vireo’s historic range and recovery task 3, which is to develop and evaluate vireo 
habitat restoration projects and techniques.  For flycatcher, proposed conservation measures will 
help accomplish recovery task 1.1, which is to secure and enhance flycatcher habitat by 
developing management plans (1.1.1), manage physical processes that maintain flycatcher 
habitat (e.g., restoring hydrology to impacted floodplains; 1.1.2), and manage biotic elements 
that maintain flycatcher habitat (e.g., removing non-native invasive plant species; 1.1.3).  
Conservation of the Tabata and Vessels properties will help accomplish recovery task 1.2, which 
is to work with landowners to conserve occupied flycatcher habitat. 
 
Importantly, with the proposed conservation measures, the project will result in a net increase in 
the amount of habitat for vireo and flycatcher.  The project will permanently destroy 13.22 ha 
(32.65 ac) of vireo and flycatcher habitat and an additional 14.97 ha (36.97 ac) will be within the 
area of indirect effects.  However, the project will create 38.45 ha (95.00 ac) and restore 15.50 ha 
(38.30 ac) of riparian and wetland vegetation.  The project will not substantially fragment 
existing populations or interfere with dispersal between populations, and the conservation of the 
Tabata and Vessels properties will contribute to the long-term maintenance of the important 
population of vireos and flycatchers along the San Luis Rey River. 
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Arroyo Toad 
 
Direct Effects 
 
The project will result in a total of 13.22 ha (32.65 ac) of permanent direct impacts and 4.29 ha 
(10.60 ac) of temporary direct impacts to arroyo toad breeding habitat (riparian and aquatic 
vegetation communities; Table 4) throughout the 8.4-km (5.2-mi) long project area.  The project 
will result in a total of 14.49 (35.81 ac) of permanent direct impacts and 9.92 ha (24.52 ac) of 
temporary direct impacts to arroyo toad aestivation/upland habitat throughout the project area.  
Note that the above is a summary of impacts to breeding habitats and aestivation habitats, which 
were mapped by Caltrans throughout the project area and included in the Biological Assessment 
(Caltrans 2011).  Impacts to designated arroyo toad critical habitat are analyzed in a separate 
section below. 
 
Quantifying the number of arroyo toads within the project impact area is difficult for a number of 
reasons.  The exact distribution and population size is difficult to estimate due to the dynamic 
conditions associated with their habitat.  Suitable habitat may change from year to year 
depending on climatic conditions, flooding, or other natural or human-related events (Service 
1999), which in turn influence reproductive success and juvenile survival.  Therefore, it is 
anticipated that the arroyo toad population subject to impacts from the project will experience 
population fluctuations making it difficult to determine the precise number of arroyo toads that 
could be adversely affected at any given time. 
 
In addition, except during the early juvenile stage (first 4-5 weeks), arroyo toads forage at night 
and burrow during the day.  Nocturnal activity is usually associated with rainfall and moderate 
temperatures and some nights of very high relative humidity (Service 1999).  Arroyo toads may 
be found in upland habitat up to 1.0 km (0.62 mi) from a known breeding area.  Therefore, 
detection of arroyo toads outside of the breeding season is very difficult, with limited ability for 
anticipating when the species may be active.  Lastly, no reliable survey method exists for 
determining the locations or densities of arroyo toads that may be burrowed within upland 
habitat. 
 
Due to these constraints, the precise number of arroyo toads that may be located within the 
project area is not known.  As discussed in the Environmental Baseline section, four individual 
arroyo toads were observed in the permanent impact area for the project, and two arroyo toads 
were observed in the temporary impact area for the project during protocol arroyo toad surveys 
(EDAW, Inc. 2006d, 2007c).  However, for the reasons detailed above, there are expected to be 
more toads in the project area than were observed during surveys.  Because we do not have site 
specific data regarding the density of arroyo toads at this location, it is difficult to accurately 
quantify the number of individuals that may be present within the project’s impact area. 
 
The project has incorporated measures to exclude arroyo toads from the project footprint.  These 
measures include installation of arroyo toad exclusion fencing, surveys, and translocation of 
individuals out of the fenced project footprint to proximal and safe suitable habitat.  In addition, 
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if there is no natural rainfall, the arroyo toad biologist will try to encourage toads within the 
fenced project footprint to surface by spraying the project area with water to simulate a rain 
event.  It is not feasible to spray the entire project area with water; therefore spraying will occur 
in the areas of greatest concern under the direction of the approved toad biologist. 
 
Nevertheless, some arroyo toads will likely escape detection during translocation efforts, and any 
arroyo toads in the project footprint at the beginning of project construction are likely to be killed 
or injured as a result of being crushed during earth-disturbing activities and grading and by 
driving over them with heavy equipment.  There is also potential for arroyo toads to be killed or 
injured by the geotechnical work that will be conducted at 35 locations within the project 
footprint on approximately 0.68 ha (1.68 ac) prior to arroyo toad exclusion; however, this work 
will occur within a limited area, and numerous measures have been incorporated to avoid and 
minimize take, the implementation of which will be overseen by an experienced arroyo toad 
biologist. 
 
It is anticipated that arroyo toads in the project footprint may be killed or injured during project 
construction or geotechnical investigations, but because of the proposed avoidance and 
minimization measures, and the difficulty of detecting toads that may be buried or crushed by 
proposed construction, we anticipate that no more than six arroyo toads (the number of live toads 
observed during pre-project surveys) will be observed dead or injured during project monitoring. 
 
There is the potential for arroyo toads to be killed, injured, or stressed if they become entangled 
or trapped within exclusionary fencing and during capture and relocation efforts.  However, 
fence placement and trapping and relocation efforts will be conducted by individuals familiar 
with arroyo toad biology and ecology, whose qualifications will be subject to review by the 
Service.  Therefore, we anticipate that very few arroyo toads (no more than two) will be killed or 
injured during capture and relocation efforts. 
 
Given the fact that a large amount of suitable arroyo toad breeding and upland habitat will 
remain adjacent to the action area after project construction, we do not anticipate that the 
translocation of arroyo toads within the impact area to suitable adjacent habitat will result in 
adverse impacts associated with overcrowding.  Furthermore, precautions will be taken to avoid 
transferring disease or pathogens during surveys and handling of arroyo toads through 
implementation of the conservation measures.  As described above, it is difficult to estimate the 
number of arroyo toads in the project footprint, but we expect that the number of arroyo toads 
captured using pitfall traps and watering of habitat will result in the observation and capture of 
more arroyo toads than were observed by walking the site.  Therefore, we estimate that no more 
than 24 arroyo toads will be captured and translocated. 
Because it is difficult to estimate the number of arroyo toads in the project footprint and in the 
population as a whole, it is useful to consider the project impacts to arroyo toad habitat relative 
to available habitat along the San Luis Rey River when assessing the effects of the project on the 
population along the San Luis Rey River.  The permanent loss of breeding [13.22 ha (32.65 ac)] 
and aestivation [14.49 (35.81 ac)] habitat in the watershed represents about 5 percent and 6 
percent of riparian and upland habitat, respectively, in the BSA for the project.  The BSA covers 
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about one-third of the stretch of occupied arroyo toad habitat along the San Luis Rey River.  
Therefore, the project is expected to impact a fraction of the arroyo toad population on the San 
Luis Rey River and will have a limited effect on the availability of habitat in which arroyo toads 
can forage, disperse, and aestivate.  The temporarily impacted habitat will be restored upon 
project completion, and because arroyo toads are not dependent on mature vegetation in either 
the riparian or upland environment, we expect temporarily impacted areas to be re-occupied 
shortly following project completion. 
 
Indirect Effects 
 
Approximately 14.97 ha (36.97 ac) of arroyo toad breeding habitat (riparian and wetland 
vegetation and aquatic habitats, itemized by vegetation type in Table 4) and 11.6 ha (28.67 ac) of 
arroyo toad aestivation habitat is present within the indirect impact area for the project.  Note 
that the above is a summary of indirect impacts to breeding habitats and aestivation habitats, 
which were mapped by Caltrans throughout the project area and included in the Biological 
Assessment (Caltrans 2011).  Impacts to designated arroyo toad critical habitat are analyzed in a 
separate section below. 
 
As discussed above, it is difficult to accurately quantify the number of individuals that may be 
present within the project’s impact area.  This is particularly challenging in the permanent 
indirect impact area for the project because the arroyo toad population in the project area is 
expected to experience population fluctuations over time.  As discussed in the environmental 
baseline section, approximately eight individual arroyo toads were observed within the indirect 
impact area for the project during project surveys (EDAW, Inc. 2006d, 2007c).  The arroyo toads 
were observed south of SR-76, east of Gird Road and west of Star Track Way.  Indirect impacts 
are anticipated to degrade a portion of the use areas, but arroyo toads are still anticipated to 
breed, forage, and aestivate in suitable habitat within the area of indirect effects. 
 
The project will result in an increase in operational noise to 60 dBA within 14.97 ha (36.97 ac) 
of arroyo toad breeding habitat and 11.6 ha (28.67 ac) of arroyo toad aestivation habitat.  Noise 
and vibrations associated with the use of heavy equipment during construction and traffic noise 
during operations of the proposed facility have the potential to disrupt arroyo toad behaviors in 
adjacent habitat.  The project has incorporated measures to minimize the effects of construction 
noise on arroyo toads.  Pile driving for the project that will occur near habitats that support 
arroyo toads will be conducted outside of the breeding season to minimize construction noise 
impacts to breeding toads.  In addition, all construction equipment, fixed or mobile, will be 
equipped with properly operating and maintained mufflers.  These measures are anticipated to 
minimize the impact of construction noise on arroyo toad behavior in adjacent habitat to the 
point where such effects are insignificant.  Permanent indirect effects from operational noise will 
be offset by conservation and restoration in the project area as discussed in the Effects on 
Recovery section below. 
 
Lighting associated with the project may affect arroyo toads within the adjacent habitat.  Light 
that alters natural light patterns in ecosystems can lead to increased predation, disorientation, and 
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disruption of inter-specific interactions (Longcore and Rich 2004).  The project has incorporated 
measures to minimize the effects of lighting on arroyo toads.  If night work is necessary, night 
lighting will be selectively placed, shielded and directed away from natural habitats.  Permanent 
safety lighting installed for the project will be lowest illumination necessary for safety and will 
be directed toward the facility and away from sensitive habitats.  No nighttime construction or 
lighting will occur in arroyo toad breeding habitat during the active season (March 15 – June 30).  
This is anticipated to minimize the impact of lighting on arroyo toad behavior in adjacent habitat 
to the point where such effects are insignificant.  In addition, the permanent indirect effects of 
the project will be offset by conservation and restoration in the project area as discussed in the 
Effects on Recovery section below. 
 
The project could result in an increase in the introduction of invasive plant species into native 
habitats adjacent to the facility.  Invasive species are now recognized as a threat to biodiversity 
in native plant communities, second only to direct habitat loss and fragmentation (Pimm and 
Gilpin 1989, Scott and Wilcove 1998).  Non-native, weedy species often out-compete and 
exclude native species, potentially altering the structure of the vegetation, degrading or 
eliminating habitat utilized by the arroyo toad, and providing food and cover for undesirable 
non-native animals (Bossard et al. 2000, Service 2009).  The project has incorporated measures 
to prevent the spread of invasive species.  A qualified biologist will monitor the project site 
immediately prior to and during construction to identify the presence of invasive weeds and 
recommend measures to avoid their inadvertent spread in association with the project.  Invasive 
plants will not be used in project landscaping.  The measures for the project also require that 
American bullfrogs (Lithobates catesbeiana) and other exotic animal species that prey upon or 
compete with arroyo toads for resources will be excluded, destroyed, or otherwise permanently 
removed from the habitat by the approved arroyo toad biologist if encountered.  These measures 
are anticipated to minimize the impact of invasive species introduction resulting from project 
implementation on arroyo toad habitat to the point where such effects are insignificant.  In 
addition, the permanent indirect effects of the project will be offset by conservation and 
restoration in the project area as discussed in the Effects on Recovery section below. 
 
Implementation of the project has the potential to increase pollution and siltation in the creek as a 
result of sediment moving, grading, cutting, and filling, and operating heavy equipment in 
proximity to the creek.  Changes to water quality in adjacent arroyo toad breeding habitat could 
result due to construction-related sedimentation and pollution.  Increased sedimentation has the 
potential to kill arroyo toad eggs and larvae through asphyxiation (Sweet 1992, Service 1999).  
Changes to the water quality (temperature and chemical composition) can lead to reduced 
oxygen uptake, reduced feeding, and a general decline in species health, which can lead to 
disease, decreased growth and reproduction, or death.  To minimize the potential for water 
quality impacts to the San Luis Rey River from the proposed project, measures will be 
implemented to prevent construction-related siltation and runoff from entering the river and other 
drainages.  Temporary erosion control measures will be installed and BMPs will be implemented 
to avoid and minimize soil erosion, sedimentation, and pollution of adjacent watercourses and 
degradation of breeding habitat.  With the proposed measures in place, we anticipate that effects 
to erosion and water quality will be reduced to the point where they are insignificant. 
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The project is not anticipated to substantially increase habitat fragmentation or the mortality rate 
due to vehicle strikes for the arroyo toad population in the San Luis Rey River.  The new 
alignment will run along the north bank of the San Luis Rey River in a similar location to the 
existing alignment.  The existing alignment separates the arroyo toad population in the San Luis 
Rey River from upland habitats to the north of the road and likely results in occasional arroyo 
toad mortality due to vehicle strikes.  The proposed project includes multiple culverts and other 
wildlife undercrossings that may be used by arroyo toads to move between the riparian habitat in 
the San Luis Rey River and the upland habitat to the north.  It also includes wildlife exclusionary 
fencing with barriers that will reduce the number of toads dispersing over the road.  With the 
proposed measures in place, we anticipate that effects to habitat fragmentation and mortality due 
to vehicle strikes will be reduced to the point where they are insignificant. 
 
Additional indirect effects include an increase in human encroachment and wildfire.  Human 
activity in the project area during construction may result in accumulation of trash and food, 
attracting predators that may prey on arroyo toads.   However, the project measures require that 
trash and debris be removed from the site daily to avoid attracting predators.  In addition, 
permanent fencing will be installed along the facility in association with the wildlife connectivity 
measures which should also limit increased human encroachment and associated wildfires.  
SR-76 is an existing facility, so with the proposed conservation measures, any increase in habitat 
degradation associated with these factors is likely to be insignificant. 
 
Critical Habitat 
 
The project will permanently impact 31.56 ha (77.98 ac) of designated critical habitat for the 
arroyo toad.  Temporary impacts will occur within 26.01 ha (64.27 ac) of arroyo toad critical 
habitat, and 41.31 ha (102.07 ac) of designated arroyo toad critical habitat are within the indirect 
impact area for the project.  The temporarily impacted habitat will be restored following project 
completion, so temporary impacts are not anticipated to have a long-term impact on arroyo toad 
critical habitat.  The indirect impacts will result in limited degradation of arroyo toad habitat, but 
the indirect impact area will still contain the PCEs essential to the conservation of the species 
[aquatic habitat for breeding and non-breeding activities (PCEs 1, 2, and 3) and upland habitat 
for foraging and dispersal activities (PCE 4)]. 
 
The area of critical habitat that will be impacted is located within Unit 14, which includes 4,093 
ha (10,115 ac) of designated critical habitat.  This unit supports one of the largest contiguous 
river reaches that is occupied by the species.  The direct and indirect impacts of the project on 
Unit 14 of designated critical habitat for the arroyo toad represent less than 2 percent of the 
designated critical habitat within the unit, and an even smaller percentage of the critical habitat 
designated for this species. 
 
According to the final rule designating critical habitat (Service 2011), “Unit 14 contains the 
physical and biological features that are essential to the conservation of the species, including 
aquatic habitat for breeding and non-breeding activities (PCEs 1, 2, and 3) and upland habitat for 
foraging and dispersal activities (PCE 4).  The physical and biological features essential to the 
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conservation of the species in this unit may require special management considerations or 
protection to address threats from dams and water diversions, intensive urbanization, agriculture, 
and nonnative predators and plants” (Service 2011).  About half of the permanent impacts will be 
to riparian and aquatic habitat and half will be to upland habitat. 
 
Conservation and restoration to offset impacts of the project, as summarized in Tables 4 and 5, 
will include 89.21 ha (220.27 ac) of arroyo toad critical habitat on the Groves, Tabata, and 
Vessels properties, within the same critical habitat unit that is being affected by the project.  
Proposed restoration on the Vessels property, in particular, is anticipated to restore aquatic 
habitat for breeding and non-breeding activities and upland habitat for foraging and dispersal.  
Although the Vessels property contains upland habitat, recent surveys have been negative for the 
arroyo toad, likely because the San Luis Rey River channel is deeply incised as it passes the 
Vessels property, and the property is dominated by non-native grassland.  The proposed 
restoration is anticipated to restore the identified PCEs for arroyo toad critical habitat to this 
property by recontouring the channel to restore hydrology to the property and increase 
accessibility to arroyo toads.  Applicable special management considerations, including 
nonnative predators and plants, are addressed in the indirect effects section above. 
 
Habitat Restoration 
 
Riparian creation and restoration is proposed at the Tabata and Vessels properties.  To 
accomplish this restoration, fill material and nonnative vegetation will be removed.  Though 
negative arroyo toad surveys have been completed on the Tabata property (Scheidt 2004b), 
arroyo toads are present in contiguous habitat within the San Luis Rey River.  Several records 
from 2006 are present half a mile northeast of the site (EDAW, Inc. 2006d), and there are 
historic records to the south of the site within the San Luis Rey River as well (CFWO data 
records). 
 
Arroyo toads are present in habitat directly north of the Vessels Property (EDAW, Inc. 2006d, 
2007c).  The San Luis Rey River channel is incised along the southern bank in the vicinity of the 
Vessels property.  In addition, patches of arundo and tamarisk are located between and within the 
San Luis Rey River flood-prone area and Vessels property, and extensive ruderal/non-native 
grasslands are located immediately south of the San Luis Rey River primary flood-prone area.  
Non-native vegetation and channel incision are expected to restrict the movement of arroyo toads 
from the San Luis Rey River, where densities are highest (Cadre Environmental 2010), to the 
Vessels property.  While there are isolated areas where arroyo toads could move between the 
Vessels property and the San Luis Rey River to burrow within upland habitat on the site, there 
are 3 years of negative surveys for the Vessels property. 
 
The project has incorporated extensive measures to exclude arroyo toads from project footprint 
and minimize effects upon arroyo toads.  These measures will be implemented within all work 
areas with potential for arroyo toad breeding and upland habitat and this is not exclusive of 
restoration properties.  The analysis presented in the direct effects section above is considered to 
be inclusive of these restoration properties.  The proposed restoration work will result in the 
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removal of fill and nonnative vegetation and will address channel incision, which will benefit the 
species by improving the ability of the Tabata and Vessels properties to support arroyo toads. 
 
Effect on Recovery 
 
The project is consistent with the recovery goals identified in the recovery plan for the arroyo 
toad (Service 1999).  As described above, the project will result in impacts to arroyo toads and 
their habitats.  However, the impacts are small relative to the amount of habitat and number of 
arroyo toads rangewide.  Furthermore, conservation measures incorporated into the project will 
help accomplish recovery actions identified in the recovery plans. 
 
Proposed habitat conservation, creation, restoration, and management will help accomplish 
recovery task 1, which is to secure existing populations by “protecting, maintaining, restoring, 
and enhancing breeding and upland habitats” Service (1999). 
 
Importantly, with the proposed conservation measures, the project will result in a net increase in 
the amount of arroyo toad breeding habitat and will contribute to the long-term maintenance of 
the important population of arroyo toad along the San Luis Rey River. 
 
San Diego Ambrosia 
 
Direct Effects 
 
The project will result in less than 0.004 ha (0.01 ac) of permanent direct impacts to occupied 
ambrosia habitat.  There will be no temporary direct impacts to occupied ambrosia habitat.  Note 
that this is an estimate of impacts to occupied ambrosia habitat as mapped by Caltrans and 
included in the Biological Assessment (Caltrans 2011).  Impacts to designated ambrosia critical 
habitat are analyzed in a separate section below. 
 
Approximately 2,633 ramets of ambrosia will be directly impacted by the project based on the 
most current survey data.  The number of ambrosia individuals within the impact area may 
change from year to year depending on climatic conditions.  All ambrosia within the direct 
impact area for the project will be salvaged and translocated to the Morrison property.  The 
Morrison property is close to the salvage location, within the same watershed and drainage.  An 
ambrosia translocation plan will be prepared and provided to the CFWO for review and 
approval.  The translocation will be implemented by a biologist with a history of translocating 
sensitive plant species.  The locations where the ambrosia ramets will be transplanted have been 
approved following field review by the CFWO (Figure 23). 
 
The Morrison property will be permanently conserved and managed, which will benefit the 
translocated ambrosia.  Conservation and long-term management of the Morrison property is 
addressed in Biological Opinion FWS-SDG-08B0136-08F0900 for the State Route 76 Melrose 
Drive to South Mission Highway Improvement Project.  The translocated ambrosia population 
will be monitored for a minimum of 5 years to document success or failure of the translocation 
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efforts.  Since Caltrans has had success within recent years in translocating San Diego ambrosia 
on the Marron property, we believe the translocation proposed as a part of this project has a high 
likelihood of success. 
 
Despite the proposed efforts to salvage all ambrosia within the direct impact area, we expect at 
least some ramets to be destroyed during the collection and translocation process.  Any ramets 
that are inadvertently overlooked and not salvaged will be destroyed during project clearing, 
grading, and construction activities. 
 
Within the BSA for the proposed project, Caltrans mapped approximately 329,813 ambrosia 
ramets within two populations on approximately 0.49 ha (1.22 ac), and most of these plants will 
be avoided by the project.  The direct project impacts to less than 0.004 ha (0.01 ac) of occupied 
ambrosia habitat which is occupied by approximately 2,633 ambrosia ramets represents only 0.8 
percent of the individuals and occupied acreage within the BSA, and an even smaller percentage 
of the individuals and occupied acreage within the San Luis Rey River Valley and rangewide.  
The habitat that will be impacted is degraded habitat adjacent to the existing SR-76 facility.  The 
translocated plants will be moved to the Morrison property, which will be conserved and 
managed in perpetuity.  Thus, we do not expect the habitat loss and destruction of ramets 
associated with the project to appreciably reduce the number of individuals, reproduction, or 
distribution of ambrosia in the action area or across its range.  Further, additional conservation 
for this species is proposed to offset the direct and indirect impacts of the project, as discussed in 
the Effects on Recovery section below. 
 
Indirect Effects 
 
While there is no known occupied ambrosia habitat within the defined indirect impact area for 
the project, as discussed above, the number of ambrosia individuals within a given area may 
change from year to year depending on climatic conditions.  There is a small amount of 
designated ambrosia critical habitat within the project’s indirect impact area that is currently 
unoccupied.  To address these areas, which have the potential to support ambrosia in the future, 
we have included a discussion of the permanent indirect effects of the project in this analysis.  
This section of this biological opinion analyzes indirect effects, and impacts to designated 
ambrosia critical habitat are quantified and analyzed in a separate section below. 
 
Operational lighting installed for the project could increase light spill into the adjacent habitat, 
including habitats which could support ambrosia.  Light can affect a broad range of plant 
physiological responses, including seed germination, seedling development, induction of 
flowering, and rapid, membrane-based activities (Hopkins 1995).  Therefore, there is potential 
for light pollution resulting from the project to have a negative impact on ambrosia plants.  
Measures have been incorporated into the project to reduce light spill into the adjacent habitat.  
Permanent safety lighting installed for the project will be the lowest illumination necessary for 
safety and will be directed toward the facility and away from sensitive habitats.  This is 
anticipated to minimize the impact of lighting on ambrosia in the adjacent habitat to the point 
where such effects are insignificant.  In addition, the permanent indirect effects of the project 
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will be offset by conservation and restoration in the project area as discussed in the Effects on 
Recovery section below. 
 
The project could result in an increase in the introduction of invasive plant species into native 
habitats adjacent to the facility.  Nonnative plants, if present in large enough numbers, may 
change the plant community in ambrosia habitat to the extent that ambrosia plants can no longer 
receive adequate sunlight and airflow (Service 2010b).  The project has incorporated measures to 
prevent the spread of invasive species.  A qualified biologist will monitor the project site 
immediately prior to and during construction to identify the presence of invasive weeds and 
recommend measures to avoid their inadvertent spread in association with the project.  Invasive 
plants will not be used in project landscaping.  This is anticipated to minimize the impact of 
invasive species introduction resulting from project implementation on ambrosia habitat to the 
point where such effects are insignificant.  In addition, the permanent indirect effects of the 
project will be offset by conservation and restoration in the project area as discussed in the 
Effects on Recovery section below. 
 
The project is not anticipated to substantially impact connectivity within or between existing 
ambrosia populations.  As with the existing alignment, the new alignment will run to the south of 
the known ambrosia populations in the BSA and will impact only a small amount of occupied 
habitat in the southern-most portion of one population.  Undeveloped open space will remain 
between the ambrosia populations on the north side of SR-76, allowing for movement of 
pollinators and potential genetic exchange between the populations in the BSA. 
 
Additional indirect effects include an increase in human encroachment and wildfire.  Permanent 
fencing will be installed along the facility in association with the wildlife connectivity measures 
which should also limit increased human encroachment and associated wildfires.  SR-76 is an 
existing facility, so with the proposed conservation measures, any increase in habitat degradation 
associated with these factors is likely to be insignificant. 
 
Critical Habitat 
 
The project will result in impacts to subunits 4A and 4D, and conservation will occur in subunit 
4B.  According to the final rule designating ambrosia critical habitat, each of the subunits (4A, 
4B, and 4D) affected by this project is “essential to the conservation of this species because of its 
contribution to the genetic diversity of the species [and] contains physical and biological features 
that are essential to the conservation of Ambrosia pumila, including sandy loam or clay soils 
located on an upper terrace of a water source, which provide nutrients, moisture, and periodic 
flooding presumed necessary for the plant’s persistence (PCE 1), and ruderal vegetation, which 
allows adequate sunlight and airflow for A. pumila (PCE 2).  The PCEs in this subunit may 
require special management considerations or protection to address threats from nonnative plant 
species in situations where nonnative species are outcompeting A. pumila for resources, human 
encroachment, road maintenance activities, and future widening of State Route 76.”  Ambrosia 
critical habitat was mapped to include primarily those areas that contain the identified PCEs 
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(Service 2010c), so all ambrosia critical habitat that is impacted or conserved in association with 
this project is assumed to contain the appropriate PCEs. 
 
The project will result in the permanent loss of 0.6 ha (1.5 ac) of designated critical habitat for 
ambrosia.  Temporary impacts will occur to 0.24 ha (0.6 ac) of ambrosia critical habitat, and 0.83 
ha (2.06 ac) of designated ambrosia critical habitat occur within the indirect impact area for the 
project.  The area of critical habitat that will be impacted is located within Unit 4, which includes 
a total of 37 ha (91 ac) of habitat.  The project will impact Subunit 4A and 4D, which include 6 
ha (15 ac) and 9 ha (21 ac) of designated critical habitat, respectively.  The direct and indirect 
impacts of the project on Unit 4 of designated critical habitat for ambrosia represent about 3.9 
percent of the designated critical habitat within the unit, and less than 1 percent of critical habitat 
designated for this species.  The amount of critical habitat that will be affected by the project is a 
small percentage of the critical habitat for this species, and the loss of this small amount of 
critical habitat will not affect the function of the unit to support ambrosia, and the genetic 
diversity within the unit at Subunits 4A and 4D will be maintained. 
 
Conservation and restoration to offset impacts of the project, as summarized in Tables 4 and 5, 
will include 8.45 ha (20.89 ac) of ambrosia critical habitat, including 0.11 ha (0.28 ac) occupied 
by the species on the Groves property, within the same critical habitat unit that is being affected 
by the project.  The project will result in the conservation of 20 percent of Unit 4, consisting of 
80 percent of Subunit 4B.  In addition, Caltrans has agreed to restore all of the project’s 
temporary impact areas with native species, with the exception of small areas adjacent to 
landscaped or developed areas where planting native species would provide little or no biological 
value.  This restoration is anticipated to improve the function of this critical habitat unit. 
 
The physical and biological features essential to the conservation of the species in these subunits 
may require special management considerations or protection to address threats from nonnative 
plant species, human encroachment, road maintenance activities, and widening of SR-76.  Road 
maintenance activities will take place within the permanent impact area for the project, and this 
analysis addresses widening of SR-76.  Nonnative plant species and human encroachment are 
addressed in the indirect effects section above. 
 
Effect on Recovery 
 
There is no recovery plan for ambrosia.  However, the project is consistent with the general 
recovery goals of maintaining remaining populations and conserving/restoring the habitat that 
supports them.  As described above, the project will result in impacts to ambrosia and its habitat.  
However, the impacts are small relative to the amount of individuals within the BSA for the 
project.  In addition, a majority of the ambrosia within the anticipated impact area are anticipated 
to be translocated to adjacent suitable habitat, which will substantially reduce the number of 
ambrosia killed as a result of the project.  Furthermore, because substantial areas of occupied 
habitat will remain adjacent to the impact area, and habitat restoration will be initiated 
immediately following construction, little risk exists that the project will extirpate any ambrosia 
populations in the project area. 



Mr. Robert James (FWS-SDG-09B0003-11F0420) 55 
 
 
Caltrans will offset the permanent direct loss of occupied ambrosia habitat [less than 0.004 ha 
(0.01 ac)], through the preservation of 0.11 ha (0.28 ac) of occupied ambrosia habitat at the 
Groves property.  Although the proposed conservation of ambrosia habitat off the project site 
will not avoid or minimize impacts to the individual ambrosia ramets that will be impacted by 
the project, the offsite conservation will permanently protect a 0.11 ha (0.28 ac) of occupied 
ambrosia habitat which is located in proximity to the impact area within the San Luis Rey River 
Valley, and will contribute to the conservation and recovery of the species. 
 
CUMULATIVE EFFECTS 
 
Cumulative effects include the effects of future State, Tribal, local, or private actions that are 
reasonably certain to occur in the action area considered in this biological opinion.  Future 
Federal actions that are unrelated to the proposed action are not considered in this section 
because they require separate consultation pursuant to section 7 of the Act.  We are unaware of 
any future non-Federal actions that are reasonably certain to occur within the action area and 
may affect gnatcatchers, vireos, flycatchers, arroyo toads, ambrosia, and their critical habitats. 
 
CONCLUSION 
 
After reviewing the current status of the gnatcatcher, vireo, flycatcher, arroyo toad, ambrosia, 
and their critical habitats, the environmental baseline for the action area, effects of the proposed 
action, and the cumulative effects, it is our biological opinion that the proposed action is not 
likely to jeopardize the continued existence of these species and is not likely to result in the 
destruction or adverse modification of designated critical habitat for these species.  We reached 
this conclusion by considering the following: 
 
All Species 
 
 Adverse effects to all federally listed species and their critical habitats will be reduced by 

implementation of the avoidance and minimization measures identified in the “Project 
Description” of this biological opinion. 

 
 The restoration of all temporary impact areas with native species, with the exception of small 

areas adjacent to landscaped or developed areas where planting native species would provide 
little or no biological value with native species, will help minimize and offset the project 
impacts by restoring habitat for listed species to forage, shelter, and disperse. 

 
 Wildlife connectivity measures proposed in association with the project will ensure that 

ecosystem functions are maintained for the benefit of listed species. 
 

With the proposed conservation measures, project-related impacts to federally listed species 
will be fully offset, and we consider the project and associated conservation and restoration 
to be consistent with the recovery goals of the species. 
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Coastal California Gnatcatcher and Critical Habitat 
 
 The project will permanently directly impact 0.22 ha (0.54 ac) of coastal sage scrub and 2.57 

ha (6.35 ac) of disturbed coastal sage scrub and permanently indirectly impact 0.78 ha (1.93 
ac) of coastal sage scrub and 1.12 ha (2.76 ac) of disturbed coastal sage scrub out of many 
thousands of hectares/acres of coastal sage scrub gnatcatcher habitat rangewide. 

 
 The project will result in the temporary impact to 0.74 ha (1.83 ac) of coastal sage scrub, and 

0.67 ha (1.66 ac) of disturbed coastal sage scrub but this scrub community will be restored, 
and within 4 to 5 years will again be suitable habitat for gnatcatcher breeding and foraging. 

 
 Permanent, temporary, and indirect project-related habitat loss and degradation will impact 

up to four individual gnatcatchers (2 pairs), which represents less than 1 percent of the 
roughly 2,562 pairs rangewide. 

 
 Impacts to occupied gnatcatcher habitat will be offset by conserving 22.64 ha (55.89 ac) of 

occupied coastal sage scrub at the Groves Property. 
 
 The project will permanently directly impact 16.91 ha (41.79 ac) of gnatcatcher critical 

habitat and permanently indirectly impact 12.92 ha (31.92 ac) of gnatcatcher critical habitat 
out of approximately 79,846 ha (197,303 ac) of gnatcatcher critical habitat rangewide, which 
represents less that 1 percent of the critical habitat rangewide. 

 
 The project will not affect the function of critical habitat Unit 5 to support gnatcatcher 

populations or to provide connectivity between San Diego populations and those in 
southwestern Riverside.  In addition, the project will result in the conservation of 36.74 ha 
(90.79 ac) of gnatcatcher critical habitat on the Groves and Tabata properties, which are 
located almost entirely within Unit 5 of designated gnatcatcher critical habitat.  Further, 
though it is currently highly disturbed and was not included within the critical habitat 
designation, the conservation and restoration that is proposed on the 65.6-ha (162-ac) Vessels 
property will occur directly adjacent to gnatcatcher critical habitat along the San Luis Rey 
River and is anticipated to improve the integrity and function of this linkage and critical 
habitat unit.  Temporary impact areas, including 12.22 ha (30.19 ac) of critical habitat, will 
be restored primarily with native species, which will improve the function of this linkage and 
critical habitat unit. 

 
Least Bell’s Vireo and Southwestern Willow Flycatcher and Critical Habitats 
 
 The project will permanently directly impact 13.22 ha (32.65 ac) of riparian and wetland 

habitat and permanently indirectly impact 14.97 ha (36.97 ac) of riparian and wetland habitat 
out of many thousands of hectares (acres) of vireo and flycatcher habitat rangewide. 
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 The project will result in the temporary impact to 4.29 ha (10.60 ac) of riparian and wetland 

habitat used by vireo, but these habitats will be restored, and within 2 to 7 years will again be 
suitable for habitat for vireo breeding and foraging. 

 
 Permanent, temporary, and indirect project-related habitat loss and degradation will impact 

up to 17 individual vireos (8.5 pairs), which represents less than 1 percent of the roughly 
2,968 pairs rangewide, and 4 flycatchers (2 pairs), which represents less than 1 percent of the 
roughly 1,214 pairs rangewide. 

 
 Impacts to occupied vireo and flycatcher habitat will be offset by restoring and creating a 

total of 53.99 ha (133.3 ac) of riparian and wetland habitats at the Tabata and Vessels 
properties. 

 
 The project will permanently directly impact 25.56 ha (63.15 ac) of designated critical 

habitat for the vireo and 15.03 ha (37.13 ac) of designated critical habitat for the flycatcher 
and permanently indirectly impact 29.83 ha (73.72 ac) of designated vireo critical habitat and 
22.81 ha (56.36 ac) of designated flycatcher critical habitat out of approximately 15,378 ha 
(38,000 ac) of vireo critical habitat and 48,896 ha (120,824 ac) of flycatcher critical habitat 
rangewide, which represents less that 1 percent of each of these critical habitats rangewide. 

 
 The project will not substantially impact the function of the San Luis Rey Area of designated 

critical habitat for the vireo and the San Diego Management Unit of the Coastal California 
Recovery Unit of southwestern willow flycatcher critical habitat to support vireo and 
flycatcher populations.  Further, the project will result in the conservation of 74.80 ha 
(184.70 ac) of vireo critical habitat and 41.35 ha (102.10 ac) of flycatcher critical habitat on 
the Tabata and Vessels properties, within the same critical habitat units that are being 
affected by the project.  Temporary impact areas, including 13.19 ha (32.60 ac) of vireo 
critical habitat, and 4.42 ha (10.93 ac) of flycatcher critical habitat, will be restored primarily 
with native species, which will improve the function of these critical habitat units. 

 
Arroyo Toad and Critical Habitat 
 
 The project will permanently directly impact 13.22 ha (32.65 ac) of arroyo toad breeding 

habitat and permanently indirectly impact 14.97 ha (36.97 ac) of arroyo toad breeding habitat 
out of many thousands of hectares/acres of arroyo toad breeding habitat rangewide.  The 
project will permanently directly impact 14.49 ha (35.81 ac) of arroyo toad aestivation 
habitat and permanently indirectly impact 11.60 ha (28.67 ac) of arroyo toad aestivation 
habitat out of many thousands of hectares/acres of arroyo toad aestivation habitat rangewide.  
This is a small impact relative to the size of the arroyo toad population in the San Luis Rey 
River and will affect only 1 of the estimated 23 populations of arroyo toad from Monterey 
County, California south to Baja California, Mexico. 

 
 The project will result in the temporary impact to 4.29 ha (10.60 ac) of arroyo toad breeding 

habitat and 9.92 ha (24.52 ac) of arroyo toad aestivation habitat, but these habitats will be 
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restored, and because arroyo toads are not dependent on mature vegetation in either the 
riparian or upland environment, we expect temporarily impacted areas to be re-occupied 
shortly following project completion. 

 
 The construction-related death and injury of aestivating arroyo toads in the direct impact area 

(i.e., those toads that are not moved as an avoidance and minimization measure) will not 
appreciably reduce the overall numbers or reproduction of the San Luis Rey population of 
arroyo toads and, therefore, will not affect the distribution of the species as a whole. 

 
 The handling and relocation of up to 24 arroyo toads as a minimization measure is not 

anticipated to substantially increase their risk of mortality or substantially interfere with their 
foraging, sheltering, and breeding activities. 

 
 Impacts to occupied toad breeding habitat will be offset by restoring and creating a total of 

53.99 ha (133.3 ac) of riparian and wetland habitats at the Tabata and Vessels properties, and 
impacts to upland areas that may provide aestivation habitat for toads will be offset by 
conserving 51.70 ha (127.65 ac) of upland habitats at the Groves and Vessels properties. 

 
 The project will permanently directly impact 31.56 ha (77.98 ac) of designated critical 

habitat for the arroyo toad and permanently indirectly impact 41.31 ha (102.07 ac) of 
designated arroyo toad critical habitat out of approximately 39,807 ha (98,366 ac) of arroyo 
toad critical habitat rangewide, which represents less that 1 percent of this critical habitat 
rangewide. 

 
 The project will not substantially impact the function of critical habitat Unit 14 to support a 

core arroyo toad population.  Further, the project will result in the conservation of 89.21 ha 
(220.27 ac) of arroyo toad critical habitat on the Groves, Tabata, and Vessels properties, 
within the same critical habitat unit that is being affected by the project.  Temporary impact 
areas, including 26.01 ha (64.27 ac) of arroyo toad critical habitat, will be restored primarily 
with native species, which will improve the function of this critical habitat unit. 

 
San Diego Ambrosia and Critical Habitat 
 
 Permanent and temporary project-related habitat loss will impact approximately 2,633 

ambrosia ramets of the approximately 329,937 ramets within the BSA for the project, which 
represents less than 1 percent of the individuals and occupied acreage within the BSA, and an 
even smaller percentage of the individuals and occupied acreage within the San Luis Rey 
River Valley, and rangewide. 

 
 Ambrosia within the direct impact area for the project will be salvaged and translocated to 

the Morrison Property, which will be preserved and managed in perpetuity. 
 
 The project will permanently directly impact 0.6 ha (1.5 ac) of ambrosia critical habitat and 

permanently indirectly impact 0.83 ha (2.06 ac) of ambrosia critical habitat out of 
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approximately 317 ha (783 ac) of ambrosia critical habitat rangewide, which represents less 
that 1 percent of the critical habitat rangewide. 

 
 The project will not substantially impact the function of Unit 4 to support ambrosia and the 

project will result in small impacts to Subunits 4A and 4D, so the genetic diversity within 
these subunits will be maintained.  Further, the project will result in the conservation of 8.45 
ha (20.89 ac) of ambrosia critical habitat on the Groves property, within the same critical 
habitat unit that is being affected by the project.  This conserved area supports PCEs of 
ambrosia critical habitat, and includes 0.11 ha (0.28 ac) that is occupied by the species. 

 
INCIDENTAL TAKE STATEMENT 

 
Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take 
of endangered and threatened species, respectively, without special exemption.  Take is defined 
as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or attempt to engage 
in any such conduct.  Harm is further defined to include significant habitat modification or 
degradation that results in death or injury to listed species by significantly impairing essential 
behavior patterns, including breeding, feeding, or sheltering.  Harass is defined as intentional or 
negligent actions that create the likelihood of injury to listed species to such an extent as to 
significantly disrupt normal behavior patterns which include, but are not limited to, breeding, 
feeding, or sheltering.  Incidental take is defined as take that is incidental to, and not the purpose 
of, the carrying out of an otherwise lawful activity.  Under the terms of Section 7(b)(4) and 
7(o)(2) of the Act, taking that is incidental to and not intended as part of the proposed action is 
not considered to be prohibited taking under the Act provided that such taking is in compliance 
with the terms and conditions of this incidental take statement. 
 
The measures described below are non-discretionary, and must be undertaken by Caltrans for the 
exemption in section 7(o)(2) to apply.  If Caltrans fails to implement the terms and conditions, 
the protective coverage of section 7(o)(2) may lapse.  To monitor the impact of the incidental 
take, Caltrans must report the progress of the action and its impact on the species to the CFWO 
as specified in the incidental take statement [50 CFR §402.14(i)(3)]. 
 
AMOUNT OR EXTENT OF TAKE 
 
The take limits for gnatcatcher, vireo, and arroyo toad are defined as take thresholds that, if 
exceeded, will trigger reinitiation of consultation.  These take thresholds include the number of 
pairs or individuals observed within the project footprint prior to construction, the amount of 
habitat impacted, and in the case of arroyo toads, the number of dead or injured individuals 
observed. 
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Coastal California Gnatcatcher 
 
Take of gnatcatcher is authorized as follows: 
 

 Take in the form of harm of up to one gnatcatcher pair is authorized due to the permanent 
removal of 0.22 ha (0.54 ac) of coastal sage scrub and 2.57 ha (6.35 ac) of disturbed 
coastal sage scrub and the temporary removal of 0.74 ha (1.83 ac) of coastal sage scrub, 
and 0.67 ha (1.66 ac) of disturbed coastal sage scrub.  The take threshold will be 
exceeded if more than the specified amount of habitat or more than one gnatcatcher pair 
is directly impacted.  

 
Least Bell’s Vireo 
 
Take of vireo is authorized as follows: 
 

 Take in the form of harm of up to three vireo pairs is authorized due to the permanent 
removal of 13.22 ha (32.65 ac) of riparian and wetland habitat and the temporary removal 
of 4.29 ha (10.6 ac) of riparian and wetland habitat.  The take threshold will be exceeded 
if more than the specified amount of habitat or more than three vireo pairs are directly 
impacted. 

 
Arroyo Toad 
 
The exact distribution and population size of arroyo toads is difficult to determine due to the 
dynamic conditions associated with their habitat and biology and because detection of arroyo 
toads outside of the breeding season is very difficult.  Because we do not have site specific data 
regarding the density of arroyo toads at this location, it is difficult to accurately quantify the 
amount of take that will occur.  Nevertheless, based on the best available scientific information, 
we have established the following take thresholds for arroyo toad: 
 

1. Capture and release of up to 24 arroyo toads; 
 

2. Observed death or injury of no more than 6 arroyo toads as a result of project activities;  
 

3. Accidental death or injury of up to 2 arroyo toads as a direct result of exclusionary 
fencing, capture, and release efforts;  

 
4. Take in the form of harm is authorized as follows: 

 
 The permanent removal of 13.22 ha (32.65 ac) of arroyo toad breeding habitat and 

14.49 ha (35.81 ac) of arroyo toad aestivation habitat; and  
 

 The temporary removal of 4.29 ha (10.6 ac) of arroyo toad breeding habitat and 
9.92 ha (24.52 ac) of arroyo toad aestivation habitat. 
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EFFECT OF TAKE 
 
In the accompanying biological opinion, we determined that this level of anticipated take is not 
likely to result in jeopardy to the gnatcatcher, vireo, and arroyo toad. 
 

REASONABLE AND PRUDENT MEASURES 
 
Caltrans will implement conservation measures as part of the proposed action to minimize the 
incidental take of gnatcatchers, vireos, flycatchers, and arroyo toads.  In addition to these 
conservation measures, the following reasonable and prudent measure is necessary to monitor 
and report the effects of the incidental take on gnatcatchers, vireos, and arroyo toads: 
 
1. Caltrans will monitor and report on compliance with established take thresholds for 

gnatcatchers associated with the proposed action. 
 
2. Caltrans will monitor and report on compliance with established take thresholds for vireos 

associated with the proposed action. 
 
3. Caltrans will monitor and report on compliance with established take thresholds for arroyo 

toads associated with the proposed action. 
 

TERMS AND CONDITIONS 
 
To be exempt from the prohibitions of section 9 of the Act, Caltrans must comply with the 
following terms and conditions which implement the reasonable and prudent measures described 
above. 
 
Coastal California Gnatcatcher 
 

1.1 Prior to initiating the proposed project (with the exception of geotechnical work), three 
preconstruction surveys will be conducted within all suitable gnatcatcher habitat within 
the footprint for the project, within 30 days prior to initiation of vegetation removal 
activities to verify that no more than one gnatcatcher pair will be taken as a result of the 
project.  Prior to initiating the project, Caltrans will provide to the CFWO a map 
showing the distribution of gnatcatchers relative to the project footprint, an estimate of 
the number of gnatcatchers territories that will be impacted by the project, and the 
cumulative total of gnatcatcher territories impacted by the project, or confirm in writing 
that maps, distribution information, and the number of territories that will be impacted 
by the project as shown in the BA remain correct. 

 
1.2 Caltrans will notify the CFWO within 30 days of completing removal of gnatcatcher 

occupied habitat.  The purpose of this notification is to ensure that impacts to 
gnatcatcher-occupied habitat from the proposed project do not exceed the take 
thresholds. 
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Least Bell’s Vireo 
 

2.1 Prior to initiating the proposed project (with the exception of geotechnical work), 
Caltrans will review the latest survey data for the project area, if available through 
USGS or other sources, to verify that no more than three vireo pairs will be taken as a 
result of the project.  If current surveys (i.e., surveys less than 1 year old) of the project 
area are not available, three preconstruction surveys will be conducted within all 
suitable vireo habitat in the footprint for the project.  These surveys will be conducted 
at least 10 days apart between April 10 and July 31.  Prior to initiating the project, 
Caltrans will provide to the CFWO a map showing the most recent distribution of vireo 
relative to the project footprint, and an estimate of the number of vireo territories that 
will be impacted by the project. 

 
2.2 Caltrans will notify the CFWO within 30 days of completing removal of vireo occupied 

habitat.  The purpose of this notification is to ensure that impacts to vireo-occupied 
habitat from the proposed project do not exceed the take thresholds. 

 
Arroyo Toad 
 

3.1 Within 30 calendar days of the completion of project activities within arroyo toad 
habitat, Caltrans will provide the CFWO with a report documenting the area of arroyo 
toad habitat impacted, the number of dead or injured toads observed in the action area, 
and the number of arroyo toads captured and released.  The report will include 
information on the gender, life history stage, and general condition of all arroyo toads 
that were killed, injured, and captured/released.  It will also include an assessment of 
how or why arroyo toads may have been injured or killed and information on where 
toads were captured and released and observed physiological responses of relocated 
arroyo toads.  Caltrans will report incidences of take (observed death or injury or 
capture and relocation of arroyo toads) to the CFWO within 3 days.  All field notes and 
other documentation generated by the biological monitor shall be made available to the 
CFWO upon request.  The purpose of this notification is to ensure that impacts to 
arroyo toad-occupied habitat from the proposed project do not exceed the take 
thresholds. 

 
DISPOSITION OF SICK, INJURED, OR DEAD SPECIMENS 
 
Upon locating dead, injured, or sick individuals of threatened or endangered species, initial 
notification must be made to our Division of Law Enforcement in either San Diego, California, 
at 619-557-5063 or in Torrance, California, at 310-328-6307 within 3 working days.  
Notification should also be sent by telephone and writing to this office in Carlsbad, California, at 
6010 Hidden Valley Road, Suite 101, Carlsbad, California 92011, 760-431-9440.  Written 
notification must be made within 5 calendar days and include the collection date and time, the 
location of the animal, and any other pertinent information.  Care must be taken in handling sick 
or injured animals to ensure effective treatment and care, and in handling dead specimens to 
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United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

Ecological Services 
Carlsbad Fish and Wildlife Office 

2177 Salk A venue, Suite 250 
Carlsbad, California 92008 

In Reply Refer To: 
FWS-SDG-09B0003-13FO 194 

Ms. Kim T. Smith 
Branch Chief, Environmental Resource Studies 
California Department of Transportation 
4050 Taylor Street 
San Diego, California 92110 

Attention: Ms. Rush Abrams, Associate Environmental Planner 

JUlll2013 

Subject: Reinitiation of Consultation to Amend the Biological Opinion (FWS-SDG-09B0003-
11F0420) for the State Route 76 South Mission to Interstate 15 Improvement Project, 
San Diego County, California 

Dear Ms. Smith: 

This is in response to your correspondence dated January 14, 2013, requesting reinitiation of 
formal consultation for the State Route 76 (SR-76) South Mission to Interstate 15 (1-15) 
Improvement Project to address proposed project modifications that have the poten~ial to result 
in effects to the federally endangered arroyo toad [Anaxyrus californicus (Bufo microscaphus 
c.)], least Bell's vireo (Vireo bellii pusillus, vireo), and southwestern willow flycatcher 
(Empidonax traillii extimus, flycatcher); the federally threatened coastal California gnatcatcher 
(Polioptila californica californica, gnatcatcher); and their designated critical habitats. This 
consultation provides an analysis of effects, conclusion, and amended incidental take statement 
to address the proposed project modifications that were not addressed in the original biological 
opinion. The original biological opinion (FWS-SDG-09B0003-11F0420 dated September 22, 
2011; 2011 biological opinion) remains valid and in effect for those components of the project 
not modified by this 2013 amendment. 

The project is receiving Federal funding through the Federal Highway Administration (FHWA). 
The California Department of Transportation (Caltrans) has assumed FHWA's responsibilities 
under the Endangered Species Act of 1973 (Act), as amended (16 U.S.C. 1531 et seq.), for this 
consultation in accordance with section 1313 (Surface Transportation Project Delivery Program) 
of the Moving Ahead for Progress in the 21st Century Act (MAP-21) of2012, as described in the 
National Environmental Policy Act assignment Memorandum of Understanding between FHWA 
and Caltrans (effective October 1, 2012) and codified in 23 U.S.C. 327. We reinitiated 
consultation on January 16, 2013, the date we received your request and project information 
(Caltrans 2013). 
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BIOLOGICAL OPINION 
 
DESCRIPTION OF THE PROPOSED ACTION 
 
The project is located on SR-76 between South Mission Road and just east of I-15 within the 
San Luis Rey River Valley in unincorporated San Diego County, California.  Construction of the 
project will widen the existing two-lane SR-76 to a total of four travel lanes (two lanes in either 
direction) and includes improvements to the Park and Ride facility near the SR-76/I-15 
interchange and improvements to the SR-76/I-15 interchange.   
 
Caltrans has requested reinitiation of consultation to address the following actions: 
 

• Refine the project design to accommodate drainage systems, wild animal crossings, 
median acceleration lanes, and to maintain a suitable longitudinal grade. 
 

• Construct the Live Oak Creek Bridge to 108 feet long, 125 feet wide, and 12 feet high 
and widen the incised creek channel both north and south of SR-76 at this location to 
allow for hydrologic flow and wildlife movement. 
 

• Construct a temporary haul bridge and dirt access road to allow for the movement of 
approximately 650,000 cubic yards of fill from the “Vessels” restoration site to the 
construction site.  The bridge will be approximately 40 feet wide and 220 feet long, and 
the footprint to construct the bridge will be approximately 80 feet wide and 820 feet long.  
The bridge will be supported with approximately six bents, each with approximately four 
piles, which will be installed using vibratory hammer and drop hammer methods.  Once 
construction is complete the piles will be removed to a minimum of the scour depth 
(estimated at 10 feet below original ground).  Water diversion may be necessary during 
construction but would be removed when bridge construction is complete.  The bridge 
and road will be used for approximately 18-24 months.  Final design of the temporary 
haul bridge will be submitted to the Carlsbad Fish and Wildlife Office (CFWO) prior to 
installation. 
 

• Construct a bridge over the San Diego County Water Authority (SDCWA) Aqueduct at 
post mile (PM) 16.4-16.5, between Star Track Way and Oak Creek Road, to provide 
access to and protect the water lines.  The bridge will be 145 feet long, 113 feet wide, and 
will have a minimum height of 8 feet to provide the clearance needed to drive under the 
structure.  The SR-76 alignment was shifted to the south in this area to avoid impacts to 
the water lines, and the profile was raised to provide clearance. 
 

• Construct a turn pocket along westbound SR-76, PM 17.0, at the intersection with Old 
Highway 395. 
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• Construct an earthen V-ditch to drain the outlet of an existing drainage to Horse Ranch 
Creek along eastbound SR-76, PM 17.7. 
 

• Due to the presence of dense stands of poison oak in the project impact area, an enclosed 
cab mower will be used to remove a swath of vegetation approximately 5 to 10 feet wide 
for installation of the arroyo toad exclusion fencing along the southern edge of the 5.2-
mile project impact area.  This vegetation clearing will total approximately 6.3 acres and 
may occur as early as August 1, 2013, provided bird breeding is complete within the 
impact area. 
 

• Due to the bird breeding season and project schedule, installation of arroyo toad fencing 
and arroyo toad exclusion will occur in early fall of 2013 when toads are likely to be 
aestivating.  While this timing will be less effective at detecting and relocating arroyo 
toads from within the project impact area because arroyo toads are less likely to be above 
ground, fencing will still aid in avoiding and minimizing impacts to arroyo toads by 
preventing toads from moving into the project work area from the adjacent habitat 
throughout the life of the project. 
 

• Approximately 0.60 acre of vegetation will be trimmed along the haul bridge alignment 
to allow access to survey the thalweg of the San Luis Rey River and in the area upstream 
of the thalweg for engineering and design work for the haul bridge.  This vegetation 
clearing may occur as early as August 1, 2013, provided bird breeding is complete within 
the impact area. 
 

The revised impacts to vegetation communities, species, and designated critical habitat from the 
proposed project changes are summarized in the following tables:   
 
Table 1. Summary of permanent, temporary, and indirect impacts to sensitive vegetation 
communities. 

Vegetation Communities and Cover 
Type1 

Project Impacts2  

Permanent Impacts Temporary Impacts  Indirect Impacts 

Riparian and Wetland Vegetation and 
Aquatic Habitat  acres acres acres 

Disturbed Wetland (Arundo Dominated 
Riparian) 

0.63/(0.55) 0.31/(0.05) 0.43 

Coastal and Valley Freshwater Marsh 0.06/0.51 0.05/0.27 0.01 

Elderberry Scrub 0.0 0.0 0.36 

Mulefat Scrub 5.36/5.66 0.93/(0.69) 0 
Southern Cottonwood-Willow Riparian 
Forest 22.6/25.35 7.73/11.9 27.63 

Southern Willow Scrub (Including 
Disturbed) 3.99/5.4 1.49/2.36 7.26 

Open Water (San Luis Rey River) 0.01 0.09/0.11 1.28 
Riparian and Wetland Vegetation  and 32.65/37.48 10.6/15.38 36.97 



Ms. Kim T. Smith (FWS-SDG-09B0003-13F0194) 
 

 

4 

Aquatic Habitat Total 
Upland Vegetation 
Coast Live Oak Woodland 2.09/2.18 0/0.15 1.36 
Diegan Coastal Sage Scrub 0.54/2.3 1.83/(1.65) 1.93 
Diegan Coastal Sage Scrub (Disturbed) 6.35/8.6 1.66/3.43 2.76 
Nonnative Grassland 27.14/38.23 20.72/(10.02) 67.48 

Valley Needlegrass Grassland (Native) 0.0 0.0 0 
Uplands Total 36.12/51.31 24.21/(15.25) 73.53 
Total All Sensitive Vegetation 68.77/88.79 34.81/(30.63) 110.5 

Other Vegetation and Cover Types  

Disturbed Habitat 5.33/16.8 3.13/(1.85) 18.83 

Eucalyptus Woodland 1.87 10.16/(1.55) 4.42 

Field/Pasture 1.61/3.13 0.84/1.24 10.89 

General Agriculture 6.7/10.25 2.38/2.83 36.64 

Nonnative Vegetation (Ornamental) 0.28 0.15 12.96 

Orchards and Vineyards 1.21/1.68 1.27/2.19 16.01 

Urban/Developed 30.43/37.68 12.84/(9.31) 54.15 

Other Vegetation Total 47.43/71.69 30.77/(19.12) 153.9 

Total All Vegetation 116.2/160.48 65.58/(49.75) 264.4 
1 The vegetation communities listed consist of a number of vegetation alliances and related associations that occur 
within the Northern Foothills Ecoregion of Western San Diego County as described in Sproul et al. 2011. 
2 Reported as 2011 biological opinion impacts/revised impacts excepting indirect impacts, which have not changed.  
Bold Text indicates an increase over the 2011 biological opinion impacts and text in (parentheses) indicates a 
decrease in impacts.   
 
Table 2. Impacts to federally listed species. 

Species 
Project Impacts1,2 

Permanent Temporary Indirect 
Coastal California 
Gnatcatcher 

2 (1 pair) 0 
2 (1 pair) 

Least Bell’s Vireo 6 (3 pairs)/ [2 (1 pair)] 0/ 3 (~2 territories) 11 (~6 territories)/ [2 (1 territory)] 
Southwestern Willow 
Flycatcher 

0 0 
4 (2 pairs) 

Arroyo Toad 4/ 5 2/ 3 8 
San Diego Ambrosia <0.013 0 0 

1 Reported as the number of individuals observed (animals) or acres (ambrosia). 
2 Reported as 2011 biological opinion impacts/revised impacts if changes occurred.  Bold Text indicates an increase over 
the 2011 biological opinion impacts and text in [brackets] indicates a decrease in impacts. 
3 Within this acreage, approximately 2,633 ambrosia ramets (e.g., plants that have grown vegetatively from another 
individual) will be directly impacted based on the most current survey data. 
 
Table 3. Impacts to designated critical habitat. 

Critical Habitat 
Project Impacts1 

Permanent Temporary Indirect 
acres acres acres 

Arroyo Toad 77.98/91.18 64.27/(47.7) 102.07 
Coastal California Gnatcatcher 41.79/50.05 30.19/(22.28) 31.92 
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Least Bell’s Vireo 63.15/66.25 32.60/(31.16) 73.72 
Southwestern Willow Flycatcher 37.13/38.05 10.93/17.3 56.36 
San Diego Ambrosia 1.5 0.60 2.06 

1 Reported as 2011 biological opinion impacts/revised impacts if changes occurred.  Bold Text indicates an increase 
over the 2011 biological opinion impacts and text in (parentheses) indicates a decrease in impacts. 
 
Conservation measures 1, 2, 3, 4, 10, and 15 from the 2011 biological opinion are amended as 
follows.  Bold text indicates a change from the 2011 biological opinion. 
 

1. Permanent and temporary impacts to gnatcatchers, vireos, flycatchers, arroyo toads, 
ambrosia, and their critical habitats (as summarized in Tables 2 and 3 above) will be 
offset through conservation and restoration at the Groves, Tabata, Vessels, Rincon, Live 
Oak Creek, Marron, Pilgrim Creek, and Sage Hill / Mendocino mitigation properties 
as documented in Tables 4 and 5. 

Table 4. Conservation and Restoration by Location. 

Location Riparian Upland 
Acres Acres 

Tabata 
Riparian Creation 7.30  
Riparian Restoration 15.40  
Total 22.70  

Vessels 
Riparian Creation 87.70  
Riparian Restoration 22.90  
Coast Live Oak Woodland Creation  3.03 
Nonnative Grassland Conservation  46.37 
Total 110.60 49.4 

Groves 
Coastal Sage Scrub Conservation  55.89 
Nonnative Grassland Conservation  12.69 
Coast Live Oak Woodland Conservation  2.51 
Total  71.09 

Rincon 
Riparian Restoration 15.6  
Nonnative Grassland Conservation  2.7 

Live Oak Creek 
Riparian Restoration 1.5  

Marron 
Coastal Sage Scrub Conservation  3.7  

Pilgrim Creek   
Coastal Sage Scrub Conservation  3.36  

Sage Hill / Mendocino   
Coastal Sage Scrub Conservation  9.46  

Total1 133.30/150.4 120.49/139.71 
1Total reported as 2011 biological opinion/revised.  Bold Text indicates an increase from the 2011 biological 
opinion. 
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Table 5. Conservation of Designated Critical Habitat. 

Critical Habitat 

Location 

Total1 Groves Tabata Vessels Rincon Live 
Oak 
Creek 

Marron Pilgrim 
Creek 

Sage Hill/ 
Mendocino 

Acres Acres Acres Acres Acres Acres Acres Acres Acres 

Coastal California 
Gnatcatcher 

71.09 19.70 0 0 0 3.7 02 9.46 
90.79/ 
103.95 

Least Bell’s Vireo 0 22.70 162.00 15.6 1.5 3.7 0 0 
184.70/
205.5 

Southwestern 
Willow Flycatcher 

0 14.60 87.50 15.6 0.97 2.66 3.36 0 
102.10/
124.69 

Arroyo Toad 35.57 22.70 162.00 15.6 1.5 3.7 0 0 
220.27/
241.07 

San Diego 
Ambrosia 

20.89 0 0 0 0 0 0 0 20.89 

1Total reported as 2011 biological opinion/revised.  Bold Text indicates an increase from the 2011 biological 
opinion. 
23.36 acres at Pilgrim Creek are not designated as critical habitat for the gnatcatcher, but this location includes 
habitat suitable to support the breeding, feeding, and sheltering needs of the species. 
 

2. Perpetual biological conservation easements or other conservation mechanisms 
acceptable to the CFWO will be recorded over the areas preserved, restored, and/or 
enhanced by the project at the Groves, Tabata, Vessels, and Rincon mitigation 
properties1.  The conservation mechanisms will specify that no easements or activities 
(e.g., fuel modification zones, public trails, drainage facilities, walls, maintenance access 
roads) that will result in soil disturbance and/or native vegetation removal will be allowed 
within the biological conservation easement areas (with the exception of approved trails 
at the Groves shown in Figure 22).  Caltrans anticipates that they will not be able to place 
the conservation easements or other conservation mechanisms for these properties prior 
to initiating project impacts; however, annual reports will be provided on their status until 
the conservation mechanisms have been placed over the properties. 
 

3. The Groves, Tabata, Vessels, and Rincon2 mitigation properties were purchased with 
funding from the San Diego Association of Government’s (SANDAG) TransNet 
Environmental Mitigation Program (EMP), with approval from the CFWO, to offset the 
impacts of transportation infrastructure improvement projects funded by the TransNet 
Extension Ordinance, including the SR-76 South Mission to I-15 Highway Improvement 
Project.  An approved Memorandum of Agreement (MOA) among SANDAG, Caltrans, 
CFWO, and California Department of Fish and Wildlife outlines the roles and 

                                                 
1 Marron, Pilgrim Creek, and Sage Hill / Mendocino have conservation mechanisms in place, and the restoration 
work at Live Oak Creek will occur within the project right-of-way so no conservation mechanism is proposed.   
2 Marron, Pilgrim Creek, and Sage Hill / Mendocino have management and monitoring plans in place, and the 
restoration work at Live Oak Creek will occur within the project right-of-way so no long-term management plan is 
proposed.   
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commitments of these organizations with regard to implementation of the EMP.  
Caltrans, under the EMP MOA, will ensure that perpetual management, maintenance, and 
monitoring plans are prepared and implemented for the Groves, Tabata, Vessels, and 
Rincon mitigation properties.  Caltrans, under the EMP MOA, will ensure that non-
wasting endowments for amounts approved by the CFWO based on Property Analysis 
Records (PAR) (www.cnlm.org) or similar cost estimation methods are established to 
secure the ongoing funding for the perpetual management, maintenance and monitoring 
of the Groves, Tabata, Vessels and Rincon mitigation properties.  Caltrans, under the 
EMP MOA, will ensure that draft management plans are submitted to the CFWO for 
review and approval.  The HMPs will include, but not be limited to, the following:  1) the 
PAR or other cost estimation results for the non-wasting endowment; 2) proposed land 
manager’s name, qualifications, business address, and contact information; 3) method of 
protecting the resources in perpetuity (e.g., conservation easement), monitoring schedule, 
measures to prevent human and exotic species encroachment, funding mechanism, and 
contingency measures should problems occur.  Caltrans will ensure that the final 
management plans are submitted to the CFWO and will coordinate with the CFWO to 
determine a mutually satisfactory solution for the establishment of endowments for 
perpetual management.  Caltrans anticipates that the management plans will not be 
prepared prior to initiating project impacts; however, annual reports will be provided on 
their status until the final management plans have been provided and the endowments 
have been established, which will occur no later than December 1, 2015. 
 

4. To the maximum extent practicable, all temporary impact areas will be revegetated and 
restored with native species, with the exception of small, isolated areas adjacent to 
landscaped or developed areas where planting native species would provide little or no 
biological value.  The SR76/I-15 interchange and the cut slope and temporary impact 
area for the right turn pocket on southbound 395 to westbound SR-76 will be 
included in the area to be restored with native species.  Prior to initiating project impacts, 
a restoration plan will be developed for the temporary impact areas.  The plan will be 
submitted to the CFWO for review and approval.  This plan will include a detailed 
description of restoration methods, slope stabilization, and erosion control, criteria for 
restoration to be considered successful, and monitoring protocol(s).  Following the 
completion of construction activities, the restoration plan will be implemented for a 
minimum of 5 years, unless success criteria are met earlier and all artificial water has 
been off for at least 2 years.  Sections of existing SR-76 proposed for decommissioning 
(shown in red in Figures 3-10; with the exception of the 3.6 to 4.6 meters (12 to 15 feet) 
dirt/decomposed granite sewer easement access road) will be restored using the same 
practices and plans as those areas temporarily impacted by the project.  These areas will 
be planted as soon as possible following grading to prevent encroachment by weeds. 
 

5. All vegetation clearing for the project will occur between September 16 and February 14 
to avoid the gnatcatcher, vireo, flycatcher and arroyo toad breeding seasons with the 
exception of approximately 0.60 acre of clearing to allow for surveying of the 
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thalweg of the San Luis Rey River for design of the haul bridge and approximately 
6.3 acres of clearing to allow for surveying and installation of the arroyo toad 
fencing.  This clearing may occuras early as August 1 if protocol surveys 
demonstrate that there are no nesting flycatchers in the vicinity.  Clearing may 
commence earlier in the fall if the Caltrans Project Biologist demonstrates to the 
satisfaction of the CFWO that all breeding is complete. 
 

6. An arroyo toad translocation monitoring program will be developed and implemented.  
The program will be provided to the CFWO for review and approval.  The program will 
include the following requirements: 

 
a. Where the timing of the project and arroyo toad breeding activity allows, prior to 

clearing, grubbing, and construction activities, a CFWO-approved arroyo toad 
biologist will monitor arroyo toad breeding activity in those project areas containing 
or adjacent to breeding habitat.  The biologist will determine when egg clutches or 
larvae are no longer present in the waterway (generally late May at lower elevation, 
June at higher elevation).  When sign of breeding is no longer evident, an 
exclusionary fence will be installed and clearance surveys initiated.  However, it is 
anticipated that due to the project schedule arroyo toad exclusion fencing will 
need to be installed and clearance surveys initiated in early fall when arroyo 
toads are likely to be aestivating.  Additional toad exclusion surveys should be 
conducted based on weather conditions and timing of vegetation removal within 
the project footprint, at the discretion of the Caltrans project biologist and 
arroyo toad biologist, and within the constraints of the project schedule. 

 
b. Prior to clearing, grubbing, and construction activities, arroyo toad exclusionary 

fencing will be installed around the perimeter of all work areas within potential 
arroyo toad habitat.  In areas without water flows, the fence will consist of woven 
nylon fabric or similar material at least 0.6-meters (2-feet) high, staked firmly to the 
ground.  In areas where soils are suitable for aestivation, the lower 0.3 meter (1 foot) 
of material will stretch outward along the ground and be secured with a continuous 
line of sandbags to prevent burrowing beneath the fence.  Doubling this line (i.e., 
stacking sand or gravel bags two-deep) may reduce maintenance and should be 
considered to improve the integrity of the fencing.  In areas where soils are not 
suitable for aestivation, (i.e., hardpack soils), fencing may be buried to reduce 
maintenance concerns and improve the integrity of the fencing over time.  
Mechanized installation of buried portions of the fencing may be considered as it may 
reduce foot-traffic and disturbance of adjacent habitat.  In areas where there is 
existing or potential inundation, wire mesh held in place with t-posts and secured with 
sand or gravel bags should be utilized to allow for the passage of water flows without 
compromising the integrity of the fencing.  A small amount of vegetation 
(approximately 6.3 acres comprised of a strip up to 10 feet in width along the 
project’s 5.2 mile length) may be removed to facilitate installation of the fencing, so 
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long as it is conducted without disturbing the soil in areas where soils are suitable for 
aestivation and does not impact habitats to be avoided.  Decisions on the appropriate 
fencing installation method for a given reach will be made by the arroyo toad 
biologist.  Fencing will be clearly visible to personnel on foot and operating heavy 
equipment.  Arroyo toad exclusionary fencing will be maintained in good repair until 
the completion of project construction and removed upon project completion. 

 
c. Prior to the initiation of construction activities, but after exclusionary fencing has 

been installed, a minimum of 6 consecutive night surveys for arroyo toads will be 
conducted within the fenced project area by the approved arroyo toad biologist.  
Surveys will continue until there have been 2 consecutive nights without toads inside 
the fence.  Arroyo toads will be excluded from the fenced project footprint before 
large-scale vegetation removal efforts commence; however, some vegetation removal 
may occur to improve visibility for salvage of arroyo toads, so long as it is conducted 
without disturbing the soil and within the fenced project footprint.  As feasible, 
surveys will be conducted during the appropriate climatic conditions and during the 
appropriate time of night to maximize the likelihood of encountering arroyo toads.  If 
climatic conditions are not appropriate for arroyo toad movement during the surveys, 
the biologist may attempt to illicit a response from the arroyo toads, during nights 
(i.e., at least 1 hour after sunset) with temperatures above 10 degrees Celsius (50 
degrees Fahrenheit), by spraying the project area with water to simulate a rain event.  
It is not feasible to spray the entire project area with water; therefore, spraying would 
occur in the areas of greatest concern under the direction of the approved arroyo toad 
biologist. 

 
d. Capture methods will follow commonly accepted techniques for amphibian field 

sampling, including capture by hand and pit-fall trapping.  All pitfall traps will be 
covered or removed when clearance surveys are not occurring.  Arroyo toads will be 
handled in an expedient manner with minimal harm.  Captured arroyo toads will not 
be handled for more than 15 minutes.  Any arroyo toad exhibiting signs of 
physiological distress will be immediately released in the most proximal and safe 
suitable habitat.  Any arroyo toads captured will be checked for a Passive Integrated 
Transponder (PIT) tag with a PIT-tag reader by the approved arroyo toad biologist. 

 
e. If the exclusion fencing is found damaged during weekly monitoring conducted by 

the arroyo toad biologist or Biological Monitor during the active season for the arroyo 
toad (March 15 to July 31), thereby allowing arroyo toads access to the impact area, 
arroyo toad exclusion surveys will be repeated by the approved arroyo toad biologist 
for a minimum of three consecutive nights prior to any additional construction 
activities occurring in the area. 

 
f. The approved arroyo toad biologist will monitor all groundbreaking activities that 

occur within areas demarcated with arroyo toad exclusion fencing to salvage and 
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relocate arroyo toads and to quantify take of arroyo toads. 
 

g. If construction will occur in arroyo toad breeding habitat during the active season for 
the arroyo toad (March 15 to July 31) while water is flowing in the creek or has 
ponded within the action area, the approved arroyo toad biologist will monitor 
potential arroyo toad breeding habitat to determine whether egg clutches, larvae, or 
juveniles are present in the waterway.  If eggs, larvae, or juvenile arroyo toads are 
found, the Biological Monitor will request that the resident engineer halt work in the 
area until sign of breeding is no longer evident. 
 

h. To avoid transferring disease or pathogens between aquatic habitats during surveys 
and handling of arroyo toads, the arroyo toad biologist will follow the Declining 
Amphibian Population Task Force’s Fieldwork Code of Practice (DAPTF 1998), or 
newer version when available. 
 

i. American bullfrogs (Lithobates catesbeiana) and other exotic animal species that 
prey upon or compete with arroyo toads for resources will be excluded, destroyed, or 
otherwise permanently removed from the habitat by the approved arroyo toad 
biologist if encountered. 
 

j. The approved arroyo toad biologist will maintain a complete record of all arroyo 
toads encountered and relocated in association with the project.  The date and time of 
observation, sex, physical dimensions, PIT-tag code, coordinates/specific location of 
capture and release, and photographs (when possible) will be recorded and provided 
to the CFWO, within 30 days of the completion of translocation. 

 
Caltrans has agreed to implement the following additional conservation measures as part of the 
proposed action to avoid, minimize, and offset impacts to gnatcatchers, vireos, flycatchers, 
arroyo toads, and their designated critical habitat.   
 

A1 Protocol surveys will be conducted in 2013 within suitable habitat for flycatchers along 
the approximately 6.3-acre area that will be mowed for installation of the arroyo toad 
fencing and the approximately 0.60-acre area that will be trimmed for surveying for the 
haul bridge.  If these areas are not occupied by nesting flycatchers, vegetation removal 
may occur as early as August 1, 2013.  If these areas are occupied by nesting flycatchers, 
vegetation removal will wait until flycatcher nesting is complete and fledglings have left 
the area.   
 

A2 Caltrans will submit draft Tabata, Vessels, and Rincon3 wetland restoration plans to the 
CFWO for review and approval prior to initiating road widening project impacts 

                                                 
3 The restoration plan for Live Oak Creek will be incorporated into the grading, planting, and irrigation plans for the 
right-of-way temporary impact area. 
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(excluding work on the SR-76/I-15 interchange).  Caltrans will provide the final plans to 
the CFWO.  The final plans will include the following information and conditions:  
 
a. All final specifications and topographic-based grading, planting and irrigation plans 

(0.5-foot contours and typical cross-sections) for the restoration sites.  All wetland 
restoration areas will be graded to the same elevation as adjacent existing Corps 
jurisdictional wetlands areas, and/or to within 1-foot of the groundwater table, and 
will be left in a rough grade state with micro topographic relief (including channels 
for wetlands) that mimics natural topography.  Topsoil and plant materials salvaged 
from the impacted areas (including live herbaceous, shrub and tree species) will be 
transplanted to, and/or used as a seed/cutting source for, the creation and 
enhancement areas to the maximum extent practicable.  Planting and irrigation will 
not be installed until the CFWO has approved of the site grading.  All plantings will 
be installed in a way that mimics natural plant distribution and not in rows.  

b. Planting palettes (plant species, size, and number/acre) and seed mix (plant species 
and pounds/acre) will be provided to the CFWO.  The plant palettes proposed in the 
draft plans will include native species specifically associated with the habitat type(s).  
Unless otherwise approved by the CFWO, only locally native species (no cultivars) 
obtained within San Diego and southern Orange counties from as close to the project 
area as possible will be used.  The source and proof of local nativeness of all plant 
material and seed will be provided.  

c. Container plant survival will be 80 percent of the initial plantings for the first 5 years.  
At the first and second anniversary of plant installation, all dead plants will be 
replaced unless their function has been replaced by natural recruitment. 

d. A final implementation schedule that indicates when all native habitat impacts, as 
well as native habitat restoration grading, planting and irrigation will begin and end.  
Necessary site preparation and planting will be completed during the concurrent or 
next planting season (i.e., late fall to early spring) after receiving the CFWO’s 
approval of grading.   

e. Five years of success criteria for restoration areas including: separate percent cover 
criteria for herbaceous understory, shrub midstory, and tree overstory, and a total 
percent absolute cover for all three layers at the end of 5 years for wetlands; evidence 
of natural recruitment of multiple species for all habitat types; 0 percent coverage will 
be maintained for Cal-IPC’s “Invasive Plant Inventory” species, and no more than 10 
percent coverage for other exotic/weed species. 
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f. A minimum 5 years of maintenance and monitoring of restoration areas, unless 
success criteria are met earlier and all artificial water supplies have been off for at 
least 2 years.   

g. A qualitative and quantitative vegetation monitoring plan with a map of proposed 
sampling locations.  Photo points will be used for qualitative monitoring and 
stratified-random sampling will be used for all quantitative monitoring. 

h. Contingency measures in the event of restoration failure. 

i. Annual mitigation maintenance and monitoring reports will be submitted to the 
CFWO no later than December 1 of each year. 

 
Action Area 
 
According to 50 CFR § 402.02 pursuant to section 7 of the Act, the “action area” means all areas 
to be affected directly or indirectly by the Federal action and not merely the immediate area 
involved in the action.  Subsequent analyses of the environmental baseline, effects of the action, 
and levels of incidental take are based upon the action area.  The proposed project modifications 
occur at various locations within the 5.2 mile action area as described in the 2011 biological 
opinion with the exception of the expansion of the action area to include the additional offsite 
mitigation properties (e.g., Rincon, Live Oak Creek, Marron, Pilgrim Creek, and Sage 
Hill/Mendocino)  
 
STATUS OF THE SPECIES/CRITICAL HABITAT 
 
The status of the gnatcatcher, vireo, flycatcher, and arroyo toad were described in detail in a 
biological opinion for the Caltrans-sponsored State Route 76 Melrose Drive to South Mission 
Highway Improvement Project, San Diego County, California (FWS-SDG-08B0136-08F0900, 
dated October 1, 2008).  Additional information can be found in the recovery plans for the arroyo 
toad, flycatcher, and vireo and 5-year reviews for the arroyo toad, gnatcatcher, and vireo (Service 
1998, 1999, 2002, 2006, 2009, 2010).  Please refer to these documents for detailed information 
on the life history requirements, threats, and conservation needs of the species. 
 
Since issuance of the 2011 biological opinion, revised critical habitat for the southwestern 
willow flycatcher has been designated in the project area and is discussed below. 
 
Southwestern Willow Flycatcher Critical Habitat 
 
Critical habitat for the flycatcher was revised and designated on January 3, 2013, and 
encompasses approximately 208,973 acres of land along 1,227 stream miles located in 
California, southern Utah, southern Colorado, Arizona, and New Mexico (Service 2013).  
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Twenty-four critical habitat management units have been designated for the flycatcher.  The 
proposed project is located within the San Diego Management Unit.  This unit totals 4,624 acres 
that comprises 66.5 stream miles along the Santa Margarita River, De Luz Creek, San Luis Rey 
River, Pilgrim Creek, Agua Hedionda Creek, San Ysabel River, Temescal Creek, Temecula 
Creek, San Diego River, and Sweetwater River (Service 2013).  The San Diego Management 
Unit encompasses a combination of large populations (i.e., a single breeding site or collection of 
smaller connected breeding sites that support 10 or more flycatcher territories in a single year) 
and other nearby stream segments that support high quality habitat and smaller numbers of 
territories to provide for metapopulation stability, population growth, gene flow, connectivity, 
and protection against catastrophic loss. 
 
Primary constituent elements (PCEs) for the flycatcher are those habitat components that are 
essential for the primary biological needs of feeding, nesting, roosting, and sheltering.  
Specifically, PCEs include riparian vegetation consisting of a variety of riparian trees and shrubs 
with dense riparian thickets, foliage, and canopy (PCE 1) and a variety of insect prey populations 
in or adjacent to riparian floodplains or moist environments (PCE 2) (Service 2013). 
 
ENVIRONMENTAL BASELINE 
 
Gnatcatcher, vireo, flycatcher, and arroyo toad have been documented in the vicinity of the 
proposed project modifications (USGS 2003-2007; EDAW, Inc. 2006a, 2006b, 2006c, 2007a, 
2007b).  The environmental baseline is unchanged since the 2011 biological opinion with the 
exception of the designation of revised flycatcher critical habitat in the project area, a 
clarification regarding the number of vireo territories in the project area, and the inadvertent 
clearing of 0.70 acre of vegetation along the proposed haul road alignment. 
 
Southwestern Willow Flycatcher Critical Habitat 
 
Although revised critical habitat for the flycatcher has been designated, the extent of flycatcher 
critical habitat and PCEs within the proposed project modification areas is unchanged and is as 
described in the 2011 biological opinion for the action area.  
 
Least Bell’s Vireo  
 
The 2011 biological opinion reported that a total of 17 individual vireos were observed within 
the action area with 6 individual vireos (3 pairs) within the permanent and temporary impact 
areas and 11 more vireos (about 6 territories) observed within the indirect impact area (Caltrans 
2011).  However, incorrect data was used in the preparation of the biological assessment for the 
project, and fewer vireo territories are present within the action area than had been reported 
previously.  Using the corrected data, a total of seven individual vireos were observed within the 
overall action area with five individual vireos (about three territories) within the permanent and 
temporary impact areas and two more vireos (one territory) observed within the indirect impact 
area (EDAW Inc. 2006b, USGS 2003-2007). 
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Vegetation Clearing 
 
During arroyo toad fence installation and geotechnical work that had been previously analyzed in 
an informal consultation (FWS-SDG-09B0003-12I0533, August 24, 2012), minor clearing for 
access was inadvertently exceeded due to a breakdown in communications between the 
biological monitor and construction personnel.  This resulted in the removal of a swath of 
vegetation totaling approximately 0.70 acre on the Morrison property on October 29, 2012.  
Although the roots of the vegetation were left in place, all above ground habitat was removed as 
a result of the clearing.  The habitat consisted of 0.11 acre southern cottonwood willow riparian 
forest, 0.11 acre riparian scrub / southern willow scrub, and 0.48 acre nonnative grassland.  The 
cleared area is located within the footprint of the proposed haul road for which clearing was 
anticipated to occur in the fall of 2013.  The area is located within critical habitat for the vireo 
and flycatcher and work occurred outside of the breeding season. 
 
Although the clearing occurred within the footprint of the haul road, the temporal loss of vireo 
and flycatcher breeding habitat and arroyo toad aestivation habitat within the 0.70 acre area was 
increased by 1 year since the haul road was not to be cleared until the fall of 2013.  Caltrans has 
agreed to offset the increase in temporal loss of 0.70 acre of vireo and flycatcher breeding habitat 
and arroyo toad aestivation habitat by conserving and restoring 0.70 acre of habitat on the 
adjacent Rincon Property.  In addition, Caltrans will fund a research proposal to address potential 
impacts to arroyo toad aestivating habitat in terms of changes in soil temperature and moisture 
from the removal of canopy cover and detritus after vegetation clearing.  The information gained 
is expected to assist with the development of contingency measures that can be implemented to 
minimize impacts to arroyo toads should inadvertent vegetation clearing in arroyo toad 
aestivation habitat occur (Cadre Environmental 2013).   
 
EFFECTS OF THE ACTION 
 
Coastal California Gnatcatcher  
 
Direct Effects 
 
The proposed project modifications will increase impacts to suitable gnatcatcher habitat (i.e., 
coastal sage scrub and disturbed coastal sage scrub) from that described in the 2011 biological 
opinion, including permanent impacts to 4.01 acres and temporary impacts to 1.59 acres for a 
total of 5.6 acres of additional direct impacts to gnatcatcher habitat.  This habitat occurs in 
isolated patches along the project’s approximately 5.2 mile length, with the proposed project 
modifications located at a distance from mapped gnatcatcher individuals (Figure 1).  Gnatcatcher 
breeding is not anticipated to occur in the area of the proposed project modifications. 
 
Measures (listed above and in the 2011 biological opinion) such as removal of vegetation outside 
of the breeding season, use of a biological monitor, and installation of construction fencing have 
been incorporated into the project to reduce potential impacts to gnatcatchers.  Though some 
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vegetation will be removed as early as August 1, 2013, for arroyo toad fence installation and haul 
bridge surveying, this vegetation is located along the southern edge of the project alignment and 
in the vicinity of the haul bridge, within and adjacent to the San Luis Rey River, and is more 
representative of dispersal habitat for gnatcatchers. 
 
Although the proposed project modifications will result in additional direct impacts to 5.6 acres 
of gnatcatcher habitat, removal of these additional habitat patches is not expected to result in a 
loss of breeding, feeding, or sheltering habitat sufficient to cause displacement or abandonment 
of individual gnatcatcher territories within the area.  Direct loss of an additional 5.6 acres of 
gnatcatcher habitat, beyond that analyzed in the 2011 biological opinion (i.e. 10.38 acres), is not 
expected to impede dispersal through the project area given the extent of gnatcatcher habitat that 
will remain following project construction.  Thus, no additional impacts to gnatcatcher 
individuals beyond that described in the 2011 biological opinion is anticipated with 
implementation of the proposed project modifications. 
 
Critical Habitat 
 
The proposed project modifications will increase permanent impacts to PCE 1 (i.e., sage scrub 
habitats that provide space for individual and population growth, normal behavior, breeding, 
reproduction, nesting, dispersal, and foraging) and PCE 2 (i.e., non-sage scrub habitats such as 
chaparral, grassland, and riparian areas, in proximity to sage scrub habitats that provide space for 
dispersal, foraging, and nesting) of gnatcatcher critical habitat from the 41.79 acres analyzed in 
the 2011 biological opinion to 50.05 acres, which is an increase of 8.26 acres; however, because 
temporary impacts will be reduced by 7.91 acres (Table 3), the overall increase in direct impacts 
to PCEs from that analyzed in the 2011 biological opinion is only 0.35 acre.  
 
Although less restoration of the impacted areas will occur with a greater acreage of permanent 
verses temporary impacts, the effects to gnatcatcher critical habitat remain as generally described 
in the 2011 biological opinion in that the direct and indirect impacts of the project will affect less 
than 0.4 percent of the designated critical habitat within Unit 5 and an even smaller percentage of 
all critical habitat designated for the species.  These additional permanent impacts will occur 
along the project’s approximately 5.2-mile length in isolated habitat patches, which generally 
provide for gnatcatcher foraging and dispersal.  The permanent loss of 8.26 acres of PCEs 
primarily supporting gnatcatcher foraging and dispersal, in addition to the impacts to gnatcatcher 
critical habitat analyzed in the 2011 biological opinion (i.e., 41.79 acres), is not expected to 
substantially impact the function of Unit 5 to support core gnatcatcher populations and to provide 
connectivity between gnatcatcher populations in San Diego and southwestern Riverside counties.   
 
The additional permanent impacts to gnatcatcher critical habitat will be offset through 
preservation of 13.16 acres of PCEs within designated gnatcatcher critical habitat as summarized 
in Tables 4 and 5.  Specifically, the conservation of PCEs will be increased by the preservation 
of 3.7 acres within Unit 5 at the Marron property and by 9.46 within Unit 3 at the Sage 
Hill/Mendocino property.  In addition, the coastal sage scrub that will be removed from within 
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Unit 5 for the construction of the turn pocket located on a cut slope northwest of the SR-76/I-15 
interchange will be restored on the new cut slope by planting coastal sage scrub (e.g., PCE 1) 
following project construction.  These measures will help maintain the dispersal and foraging 
function of Unit 5.  Lastly, though not within gnatcatcher critical habitat, the preservation of 3.36 
acres of coastal sage scrub at the Pilgrim Creek bank will conserve habitat suitable for 
gnatcatcher breeding, feeding, and sheltering.  
 
The preservation and restoration of additional PCEs within gnatcatcher critical habitat Unit 5 
will help maintain the foraging and dispersal functions of this unit.  Preservation of additional 
PCEs within critical habitat Unit 3 and preservation of similar habitat at the Pilgrim Creek bank 
will benefit the long-term conservation of gnatcatcher habitat and help maintain the overall 
function of gnatcatcher critical habitat. 
 
Least Bell’s Vireo 
 
Direct Effects 
 
The proposed modifications will increase the permanent and temporary impacts to vireo habitat 
by 4.83 acres and 4.78 acres, respectively, from that described in the 2011 biological opinion.  
Corrections to the vireo data for the project have resulted in a decrease in permanent and indirect 
impacts to individual vireos, as quantified in Table 2 and shown in Figure 2.  Erroneous data 
used in the 2011 biological opinion identified 11 individual vireos (approximately 6 territories) 
within the project’s indirect impact area.  Corrected data shows only two individual vireos (one 
territory) within the project’s indirect impact area.  Indirect impacts are described in the 2011 
biological opinion. 
 
In the 2011 biological opinion, three vireo territories were identified within the permanent 
impact area.  Based on the corrected data, only one vireo territory is located within the 
permanent impact area and two territories are located within the temporary impact area.  The 
territory within the permanent impact area is located south of SR-76 and east of Monserate Hill 
Road.  Caltrans estimates that permanent impacts will occur to nearly all of the pair’s use area.  
There is one territory within the temporary impact area for the project south of SR-76 and east of 
Monserate Hill Road, and another pair is located within the temporary impact area at the 
proposed haul bridge alignment.  Caltrans estimates that approximately 50 percent of each of 
these pair’s use areas will be temporarily impacted by the project.  However, the overall direct 
impacts to vireo territories (e.g., three territories total) remain unchanged from the 2011 
biological opinion.  Please refer to the 2011 biological opinion for a discussion on the direct 
effects to the vireo from the loss of habitat within their territories. 
 
Following construction, all temporarily impacted habitats, including riparian habitats, will be 
restored and are expected to be re-occupied by vireos.  Depending on the nature of the impacts 
(i.e., removal of above-ground vegetation only or removal of all vegetation, including root 
systems), vireo habitat can recover in about 2 to 7 years following construction.  Because large 
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numbers of vireo pairs will be breeding in the intact riparian habitat adjacent to the impact area, 
we expect that the temporarily impacted habitat will be re-occupied as soon as it is mature 
enough to support vireo breeding. 
 
Project construction is expected to permanently remove habitat in the action area supporting one 
vireo pair; thereby, reducing the number of vireos that can be supported in the general project 
area over the long term.  However, the temporary loss of habitat supporting two vireo pairs will 
only reduce the number of vireos that can be supported in the general project area over the short 
term until restored habitat is mature.  Consistent with the 2011 biological opinion, the loss of 
three vireo pairs represents 1.3 percent of the territories along the San Luis Rey River and about 
0.1 percent of the rangewide estimate of vireo pairs.  Therefore, vireos will continue to occupy 
the general project area, and the project is not expected to result in an appreciable reduction in 
the numbers, reproduction, or distribution of the species rangewide. 
 
The proposed modifications will increase the project’s permanent impacts to PCEs of vireo 
critical habitat (i.e., riparian woodland vegetation that generally contains both canopy and shrub 
layers, and includes some associated upland habitats) from the 63.15 acres analyzed in the 2011 
biological opinion to 66.25 acres, which is an increase of 3.1 acres (Table 3).  These additional 
permanent impacts will occur in isolated patches along the 5.2-mile length of the project.  
However, because temporary impacts will be reduced by 1.44 acres, the overall increase in the 
direct impacts to PCEs from that analyzed in 2011 is only 1.66 acres.  Thus, the overall effects to 
vireo critical habitat and associated PCEs remain the same as described in the 2011 biological 
opinion in that the direct and indirect impacts of the project will affect less than 3 percent of the 
San Luis Rey Area of designated critical habitat for the vireo and less than 0.4 percentage of all 
critical habitat designated for the species.  Given the extent of PCEs that will remain available 
within the San Luis Rey Area, the permanent loss of 3.1 acres of PCEs, in addition to the 
permanent impacts to vireo critical habitat analyzed in the 2011 biological opinion (i.e., 63.15 
acres), is not expected to significantly reduce the function of the San Luis Rey Area of vireo 
critical habitat to provide the primary biological needs of the species (e.g., feeding, nesting, 
roosting and sheltering). 
 
The additional permanent impacts to vireo critical habitat will be offset by increasing the 
conservation of PCEs within critical habitat in the San Luis Rey Area by 15.6 acres on the 
Rincon property and by 3.7 acres on the Marron property, as summarized in Tables 4 and 5.  An 
additional 1.5 acres of PCEs will be restored within the project right-of-way at Live Oak Creek.  
Furthermore, areas temporarily impacted by the project will be restored and will be available for 
use by the vireo in the long term, which will contribute to the survival and recovery of the 
species.  Offsite preservation and restoration will benefit the long-term conservation of vireo 
habitat and PCEs within the San Luis Rey Area and help maintain the overall function of vireo 
critical habitat.   
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Southwestern Willow Flycatcher  
 
Direct Effects 
 
The proposed project modifications will increase the permanent and temporary impacts to 
flycatcher habitat by 4.83 acres and 4.78 acres, respectively, from that described in the 2011 
biological opinion.  This habitat occurs in isolated patches along the project’s approximately 5.2-
mile length.   
 
Consistent with the 2011 biological opinion, flycatchers have not been detected within the direct 
impact area (Figure 3).  Measures (listed above and in the 2011 biological opinion) including 
removal of vegetation outside of the breeding season, use of a biological monitor, and 
installation of construction fencing have been incorporated into the project such that the 
proposed action is not likely to result in harm or injury to or death of any flycatcher individuals.  
Though some vegetation will be removed as early as August 1, 2013, for the proposed project 
modifications (e.g., arroyo toad fence installation and haul bridge surveying), protocol flycatcher 
surveys will be conducted to ensure that no nesting flycatchers are present within the area to be 
cleared.  If these areas are occupied by nesting flycatchers, vegetation removal will be delayed 
until flycatcher nesting is complete and fledglings have left the area. 
 
Critical Habitat 
 
The proposed project modifications will increase the project’s permanent and temporary impacts 
to PCE 1 (i.e., riparian vegetation consisting of a variety of riparian trees and shrubs with dense 
riparian thickets, foliage, and canopy) and PCE 2 (i.e., a variety of insect prey populations in or 
adjacent to riparian floodplains or moist environments) of flycatcher critical habitat by 0.92 acre 
and 6.37 acres, respectively (Table 3).  These additional impacts will occur in isolated patches 
along the project’s approximately 5.2-mile length.   
 
With the above changes, the project’s direct impacts to PCEs will increase from the 48.06 acres 
analyzed in the 2011 biological opinion to 55.35 acres, which is an overall increase in direct 
impacts to PCEs from that analyzed in 2011 of 7.29 acres.  However, 6.37 acres of the PCEs that 
will be temporarily impacted will be restored.  The overall effects (including the proposed 
project modifications) to flycatcher critical habitat and associated PCEs remain the same as 
described in the 2011 biological opinion in that the direct and indirect impacts of the project will 
affect less than 3 percent of the designated flycatcher critical habitat within the San Diego 
Management Unit and an even smaller percentage (less than 0.1 percent) of all critical habitat 
designated for the species.  Given the extent of PCEs that will remain available within the San 
Diego Management Unit, the permanent loss of 0.92 acres of PCEs, in addition to the permanent 
impacts to critical habitat analyzed in the 2011 biological opinion (i.e., 37.13 acres), is not 
expected to significantly affect the function of the San Diego Management Unit to provide for 
metapopulation stability, population growth, gene flow, connectivity, and protection against 
catastrophic loss.   
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The additional direct impacts (i.e., permanent and temporary) to flycatcher critical habitat will be 
offset by increasing the conservation of PCEs within the San Diego Management Unit of 
flycatcher critical habitat by 15.6 acres on the Rincon property, 2.66 acres on the Marron 
property, and 3.36 acres on the Pilgrim Creek property, as summarized in Tables 4 and 5.  An 
additional 0.97 acre of PCEs will be restored within the project right-of-way at Live Oak Creek.  
Furthermore, the project’s temporary impact areas will be restored, which will contribute to the 
survival and recovery of the species.  Offsite preservation and restoration will benefit the long-
term conservation of flycatcher habitat and PCEs within the San Diego Management Unit and 
help maintain the overall function of flycatcher critical habitat.   
 
Arroyo Toad  
 
Direct Effects 
 
The proposed project modifications will increase permanent and temporary impacts to arroyo 
toad breeding habitat (riparian and aquatic vegetation communities) by 4.83 acres and 4.78 acres, 
respectively, and will increase permanent impacts to arroyo toad aestivation/upland habitat by 
15.19 acres (Table 1).  With the proposed modifications, the number of arroyo toads previously 
observed within the revised permanent impact area increases by one individual to a total of five 
arroyo toads and also increases within the revised temporary impact area by one individual for a 
total of three arroyo toads; thus the total number of arroyo toads observed within the permanent 
and temporary impact areas for the overall project increases from six to eight individuals (Figure 
4; EDAW, Inc. 2006d, 2007c).  However, as discussed in the 2011 biological opinion, because 
quantifying the number of arroyo toads within the impact area is difficult, more toads are 
expected to inhabit in the project area than were observed during walk-through surveys of the 
site.  Thus, our analysis of impacts and estimate for the number of arroyo toads that will be 
captured and translocated (24 individuals) is not changed from the 2011 biological opinion. 
 
Caltrans has incorporated measures to exclude arroyo toads from the project footprint.  These 
measures include installation of arroyo toad exclusion fencing, surveys, and translocation of 
individuals out of the fenced project footprint to proximal and safe suitable habitat.  In addition, 
if there is no natural rainfall, the arroyo toad biologist will try to encourage toads within the 
fenced project footprint to surface by spraying the project area with water to simulate a rain 
event.  It is not feasible to spray the entire project area with water; therefore, spraying will occur 
in the areas of greatest concern under the direction of the approved arroyo toad biologist. 
 
Project modifications have resulted in a delay in the installation of arroyo toad fencing.  Due to 
the bird breeding season and project schedule, installation of arroyo toad fencing and arroyo toad 
exclusion will now occur in early fall of 2013 when toads are likely to be aestivating.  While this 
timing will be less effective at detecting and relocating arroyo toads from within the project 
impact area because arroyo toads are less likely to be active above ground, the exclusionary 
fencing will still aid in avoiding and minimizing impacts to arroyo toads by preventing toads 
from moving into the project work area from the adjacent habitat during project construction. 
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As detailed in the 2011 biological opinion, it is anticipated that some arroyo toads will escape 
detection during translocation efforts and are likely to be killed or injured as a result of being 
crushed during earth-disturbing activities and grading and by driving over them with heavy 
equipment.  With the proposed project modifications, we anticipate that no more than two 
additional arroyo toads, eight individual toads in total (i.e., the total number of live arroyo toads 
observed during project surveys within the direct impact areas), will be observed dead or injured 
during monitoring for the entire project.  As described in the 2011 biological opinion, the extent 
of arroyo toad habitat in the survey area for the project represents only about one-third of the 
habitat available to arroyo toads along the San Luis Rey River, and the population status of the 
arroyo toad in this area is generally robust.  Thus, consistent with the analysis in the 2011 
biological opinion, the increase in permanent and temporary impacts to breeding and aestivation 
habitat as described above for the proposed project modifications, in addition to the impacts 
anticipated in the 2011 biological opinion, are expected to impact only a fraction of the arroyo 
toad population supported by the San Luis Rey River and will have a limited effect on the 
availability of habitat in which arroyo toads can forage, disperse, and aestivate.  Thus, the 
proposed project, including the proposed project modifications addressed herein, is not expected 
to result in an appreciable reduction in the numbers, reproduction, or distribution of the species 
in the San Luis Rey River or rangewide  
 
Critical Habitat 
 
The proposed project modifications will increase the project’s permanent impacts to PCE 2 of 
arroyo toad critical habitat (i.e., riparian habitats for breeding and rearing of tadpoles and 
juveniles and adjacent uplands including areas of loose soil where toads can burrow underground 
that provide foraging and living areas for juvenile and adult arroyo toads) from the 77.98 acres 
analyzed in the 2011 biological opinion to 91.18 acres, which is an increase of 13.2 acres; 
however, because  temporary impacts will be reduced by 16.57 acres (Table 3), the overall direct 
impacts to PCE 2 from that analyzed in the 2011 biological opinion are reduced by 3.37 acres.   
 
Although less restoration of the impacted areas will occur with a greater acreage of permanent 
verses temporary impacts, the effects to arroyo toad critical habitat remain as generally described 
in the 2011 biological opinion in that the overall project (including the proposed modifications) 
will affect approximately 2 percent of the designated critical habitat within Unit 14 (Northern 
San Diego County) and an even smaller percentage (less than one percent) of all critical habitat 
designated for the species.  Given the extent of PCEs that will remain within Unit 14, the 
permanent loss of 13.2 acres of PCEs, in addition to the permanent impacts to arroyo toad critical 
habitat analyzed in the 2011 biological opinion, is not expected to substantially impact the 
function of Unit 14 to provide the physical and biological features that are essential to the 
conservation of the species, including aquatic habitat for breeding and non-breeding activities 
and upland habitat for foraging and dispersal activities  
 
The additional permanent impacts to arroyo toad critical habitat will be offset by increasing the 
conservation of PCEs within Unit 14 of arroyo toad critical habitat by 15.6 acres on the Rincon 
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property and by 3.7 acres on the Marron Property as summarized in Tables 4 and 5.  An 
additional 1.5 acres of PCEs will be restored within the project right-of-way at Live Oak Creek,  
Furthermore, the project’s temporary impact areas will be restored, which will contribute to the 
survival and recovery of the species.  Offsite preservation and restoration will benefit the long-
term conservation of arroyo toad habitat and PCEs within Unit 14 and help maintain the overall 
function of arroyo toad critical habitat.   
 
CUMULATIVE EFFECTS 
 
There are no changes in cumulative effects. 
 
CONCLUSION  
 
After reviewing the current status of the gnatcatcher, vireo, flycatcher, and arroyo toad, their 
critical habitats, the environmental baseline for the action area, the effects of the proposed action, 
and the cumulative effects, it is our biological opinion that the proposed SR-76 South Mission to 
Interstate 15 Improvement Project, including the proposed project modifications addressed 
herein, is not likely to jeopardize the continued existence of the gnatcatcher, vireo, flycatcher, 
and arroyo toad or to result in the destruction or adverse modification of designated critical 
habitat for these species.  We reached these conclusions by considering the following: 
 

• The proposed project modifications are limited to an increase in permanent impacts 
totaling 4.83 acres of riparian habitats and 15.19 acres of native upland vegetation and an 
increase in the temporary impacts to riparian habitats totaling 4.78 acres (temporary 
impacts to native uplands will decrease by 8.96 acres).   

 
• While the number of arroyo toads observed injured or killed during project monitoring of 

construction activities may increase by up to two individuals (i.e., from six to eight 
individuals for the entire project), the number of arroyo toads expected in the project’s 
impact area represents only a fraction of the arroyo toad population supported by the San 
Luis Rey River. 
 

• The action area includes only a portion of the suitable habitat available to arroyo toads in 
the San Luis Rey River such that the overall project impacts to arroyo toad habitat are 
expected to have a limited effect on the availability of habitat in which arroyo toads can 
forage, disperse, and aestivate. 
 

• Although the proposed project modifications will alter the extent of impacts to suitable 
habitat for the gnatcatcher, vireo, and flycatcher, the total number of individual 
gnatcatchers, vireos, and flycatchers (e.g., no take of flycatchers) to be harmed as a result 
of the project, including the proposed project modifications, has not changed from the 
2011 biological opinion.   
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• The increase in impacts to critical habitat for the gnatcatcher, vireo, flycatcher, and 
arroyo toad is not expected to reduce the overall function of any critical habitat unit or 
overall designation.  Impacts will be minimized and fully offset by the implementation of 
avoidance and minimization efforts, the restoration of temporary impact areas, and by the 
conservation summarized in Tables 4 and 5. 
 

AMOUNT OR EXTENT OF TAKE 
 
Take exemptions are provided for gnatcatcher, vireo, and arroyo toad and are identified as the 
number of pairs or individuals observed within the project footprint prior to construction, the 
amount of habitat impacted, and, in the case of arroyo toads, the number of dead or injured 
individuals observed.  Reinitiation of consultation will be triggered if any of these take 
exemptions are exceeded.   
 
For ease of reference, take limits are reported below as a total for the entire SR-76 South Mission 
to Interstate 15 Improvement Project, including the project modifications addressed above.  Bold 
Text indicates an increase from that exempted in the 2011 biological opinion and text in 
(parentheses) indicates a decrease from that exempted in the 2011 biological opinion. 
 
Coastal California Gnatcatcher 
 
Take of gnatcatcher is authorized as follows: 
 
 Take in the form of harm of up to one gnatcatcher pair is authorized due to the permanent 

removal of 2.3 acres of coastal sage scrub and 8.6 acres of disturbed coastal sage scrub 
and the temporary removal of (1.65) acres of coastal sage scrub and 3.43 acres of 
disturbed coastal sage scrub.  The take exemption will be exceeded if more than the 
specified amount of habitat or more than one gnatcatcher pair is directly impacted.  

•  
Least Bell’s Vireo 
 
Take of vireo is authorized as follows: 
 

Take in the form of harm of up to three vireo pairs is authorized due to the permanent 
removal of 37.48 acres of riparian and wetland habitat and the temporary removal of 
15.38 acres of riparian and wetland habitat.  The take exemption will be exceeded if more 
than the specified amount of habitat or more than three vireo pairs are directly impacted. 

 
Arroyo Toad 
 
The exact distribution and population size of arroyo toads is difficult to determine due to the 
dynamic conditions associated with their habitat and biology and because detection of arroyo 
toads outside of the breeding season is very difficult.  Because we do not have site specific data 
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regarding the density of arroyo toads at this location, it is difficult to accurately quantify the 
amount of take that will occur.  Nevertheless, based on the best available scientific information, 
we have established the following take exemptions for arroyo toad: 
 

1. Capture and release of up to 24 arroyo toads; 

2. Observed death or injury of no more than 8 arroyo toads as a result of project activities;  

3. Accidental death or injury of up to 2 arroyo toads as a direct result of exclusionary 
fencing, capture, and release efforts;  

4. Take in the form of harm is authorized as follows: 

• The permanent removal of 37.48 acres of arroyo toad breeding habitat and 51.0 acres 
of arroyo toad aestivation habitat; and  

• The temporary removal of 15.38 acres of arroyo toad breeding habitat and 
(15.56) acres of arroyo toad aestivation habitat. 

 
EFFECT OF TAKE 
 
In this amendment to the 2011biological opinion, we determined that this level of anticipated 
take is not likely to result in jeopardy to the gnatcatcher, vireo, flycatcher, and arroyo toad. 
 

REASONABLE AND PRUDENT MEASURE 
 
Caltrans is implementing conservation measures as part of the action to minimize and offset the 
incidental take of gnatcatchers, vireos and arroyo toads.  Our evaluation of the action is based on 
the assumption that the actions set forth in the conservation measures of this biological opinion 
will be implemented.  Any changes to the conservation measures proposed by Caltrans, or in the 
conditions under which project activities were evaluated, may constitute a modification of the 
action.  If this modification causes an effect to the gnatcatcher, vireo, or arroyo toad that was not 
considered in this biological opinion, reinitiation of formal consultation pursuant to the 
implementing regulations of section 7(a)(2) of the Act (50 CFR § 402.16) may be warranted.  In 
addition to these conservation measures, the following reasonable and prudent measures are 
necessary to monitor and report the effects of the incidental take on gnatcatchers, vireos, and 
arroyo toads.   
 

1. Caltrans will monitor and report on compliance with established take exemptions for 
gnatcatchers associated with the proposed action. 
 

2. Caltrans will monitor and report on compliance with established take exemptions for 
vireos associated with the proposed action. 
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3. Caltrans will monitor and report on compliance with established take exemptions for 
arroyo toads associated with the proposed action. 

 
TERMS AND CONDITIONS 

 
To be exempt from the prohibitions of section 9 of the Act, Caltrans must comply with the 
following term and conditions, which implements the reasonable and prudent measures described 
above.  
 
Coastal California Gnatcatcher 
 

1.1 Prior to initiating the proposed project (with the exception of geotechnical work), three 
preconstruction surveys will be conducted within all suitable gnatcatcher habitat within 
the footprint for the project, within 30 days prior to initiation of vegetation removal 
activities to verify that no more than one gnatcatcher pair will be taken as a result of the 
project.  Prior to initiating the project, Caltrans will provide to the CFWO a map 
showing the distribution of gnatcatchers relative to the project footprint, an estimate of 
the number of gnatcatchers territories that will be impacted by the project, and the 
cumulative total of gnatcatcher territories impacted by the project, or confirm in writing 
that maps, distribution information, and the number of territories that will be impacted 
by the project as shown in the BA remain correct. 

 
1.2 Caltrans will notify the CFWO within 30 days of completing removal of gnatcatcher 

occupied habitat.  The purpose of this notification is to ensure that impacts to 
gnatcatcher-occupied habitat from the proposed project do not exceed the take 
exemptions. 

 
Least Bell’s Vireo 
 

2.1 Prior to initiating the proposed project (with the exception of geotechnical work), 
Caltrans will review the latest survey data for the project area, if available through 
USGS or other sources, to verify that no more than three vireo pairs will be taken as a 
result of the project.  If current surveys (i.e., surveys less than 1 year old) of the project 
area are not available, three preconstruction surveys will be conducted within all 
suitable vireo habitat in the footprint for the project.  These surveys will be conducted 
at least 10 days apart between April 10 and July 31.  Prior to initiating the project, 
Caltrans will provide to the CFWO a map showing the most recent distribution of vireo 
relative to the project footprint and an estimate of the number of vireo territories that 
will be impacted by the project. 

 
2.2 Caltrans will notify the CFWO within 30 days of completing removal of vireo occupied 

habitat.  The purpose of this notification is to ensure that impacts to vireo-occupied 
habitat from the proposed project do not exceed the take exemptions. 
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Arroyo Toad 
 

3.1 Within 30 calendar days of the completion of project activities within arroyo toad 
habitat, Caltrans will provide the CFWO with a report documenting the area of arroyo 
toad habitat impacted, the number of dead or injured toads observed in the action area, 
and the number of arroyo toads captured and released.  The report will include 
information on the gender, life history stage, and general condition of all arroyo toads 
that were killed, injured, and captured/released.  It will also include an assessment of 
how or why arroyo toads may have been injured or killed and information on where 
toads were captured and released and observed physiological responses of relocated 
arroyo toads.  Caltrans will report incidences of take (observed death or injury or 
capture and relocation of arroyo toads) to the CFWO within 3 days.  All field notes and 
other documentation generated by the biological monitor shall be made available to the 
CFWO upon request.  The purpose of this notification is to ensure that impacts to 
arroyo toad-occupied habitat from the proposed project do not exceed the take 
exemptions. 

 
CONSERVATION RECOMMENDATIONS 

 
We have not identified any additional conservation recommendations that would provide further 
benefit to the gnatcatcher, vireo, flycatcher, and arroyo toad in the action area of the project. 
 

REINITIATION NOTICE 
 
This concludes reinitiation of formal consultation regarding the State Route 76 South Mission to 
I-15 Highway Improvement Project as outlined in materials submitted to us.  As provided in 50 
CFR §402.16, reinitiation of formal consultation is required where discretionary Federal agency 
involvement or control over the action has been retained (or is authorized by law) and if 1) the 
amount or extent of incidental take is exceeded; 2) new information reveals effects of the agency 
action that may affect listed species or critical habitat in a manner or to an extent not considered 
in this opinion; and 3) the agency action is subsequently modified in a manner that causes an 
effect to the listed species or critical habitat not considered in this opinion; or 4) a new species is 
listed or critical habitat designated that may be affected by the action.  In instances where the 
amount or extent of incidental take is exceeded, any operations causing such take must cease 
pending reinitiation. 
 
This document does not authorize take under the Migratory Bird Treaty Act (MBTA) of 1918, as 
amended (16 U.S.C. §§ 703-712).  In order to comply with the MBTA, most vegetation removal 
will be conducted between September 16 and February 14 to avoid the breeding season.  A small 
amount of vegetation removal will occur as early as August 1, and within this area, Caltrans will 
map and avoid all nests.  In addition, a biomonitor will be present during vegetation clearing to 
ensure mapped nests are avoided. 
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Figure 1. (Source: Caltrans.  2013.  Request for Amendment to the Biological Opinion (FWS-SDG-09B0003-11F0420) from the U.S. 
Fish and Wildlife Service for the SR-76 South Mission to I-15 Highway Project, San Diego County, California.  8+pp.) 
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Figure 2. (Source: Caltrans.  2013.  Request for Amendment to the Biological Opinion (FWS-SDG-09B0003-11F0420) from the U.S. 
Fish and Wildlife Service for the SR-76 South Mission to I-15 Highway Project, San Diego County, California.  8+pp.) 
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Figure 3. (Source: Caltrans.  2013.  Request for Amendment to the Biological Opinion (FWS-SDG-09B0003-11F0420) from the U.S. 
Fish and Wildlife Service for the SR-76 South Mission to I-15 Highway Project, San Diego County, California.  8+pp.) 
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Figure 4. (Source: Caltrans.  2013.  Request for Amendment to the Biological Opinion (FWS-SDG-09B0003-11F0420) from the U.S. 
Fish and Wildlife Service for the SR-76 South Mission to I-15 Highway Project, San Diego County, California.  8+pp.) 
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TABLE 8: SUMMARY OF PEAK DISCHARGES 

  Peak Discharges (cubic feet per second) 

Flooding Source and Location 
Drainage Area  

(sq. miles) 

10% Annual-

Chance 

2% Annual-

Chance 

1% Annual-

Chance 

0.2% Annual-

Chance 

San Dieguito River      

Upstream of Camino Del Mar Bridge --35 5,700 31,400 41,800 90,000 

Upstream of Atchison, Topeka & Santa Fe 

Railway Bridge 
-- 5,700 31,400 41,800 90,000 

Upstream of Jimmy Durante Bridge -- 5,800 32,100 42,400 90,000 

Upstream of U.S. Interstate Highway 5 Bridge   --36 5,900 32,500 42,800 90,00 

San Elijo Creek      

0.1 Mile Upstream of El Camino Road 5.4 500 1,600 2,100 5,500 

San Luis Rey River      

At Mouth 560.0 6,600 31,000 51,000 120,000 

Downstream of Confluence with Moosa Canyon 355.6 6,200 30,000 48,000 110,000 

Downstream of Confluence with Keys Canyon 252.3 5,000 25,000 41,000 98,000 

Upstream of Confluence with Keys Canyon 180.4 4,0005 20,000 33,000 85,000 

Downstream of Palma 167.3 4,0005 18,000 30,000 78,000 

Downstream of Confluence with Puma Creek 126.7 4,0005 16,800 28,000 72,800 

Upstream of Confluence with Puma Creek 71.5 5,000 15,000 24,500 64,000 

                                                      

35 -- Data Not Available 
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USGS Surface Water for California: Peak Streamflow

http://nwis.waterdata.usgs.gov/ca/nwis/peak?site_no=11042000&agency_cd=USGS&format=html[7/17/2013 12:11:20 PM]

USGS Home 
Contact USGS 
Search USGS

National Water Information System: Web Interface

  USGS Water Resources    
Data Category:

Surface Water

Geographic Area:

California

News - updated May 28,2013

Peak Streamflow for California
USGS 11042000 SAN LUIS REY R A OCEANSIDE CA

  Available data for this site  Surface-water:   Peak streamflow

San Diego County, California
Hydrologic Unit Code 18070303
Latitude  33°13'05", Longitude 117°21'34"
NAD27
Drainage area 557  square miles
Gage datum 20.00 feet above NGVD29

Output formats
Table

Graph

Tab-separated file

peakfq (watstore) format

Reselect output format

Water
Year Date

Gage
Height
(feet)

Stream-
flow
(cfs)

1913 Feb. 26, 1913  340
1914 Feb. 21, 1914  6,300
1915 Feb. 11, 1915  7,000
1916 Jan. 27, 1916  6 95,6007

1930 May 06, 1930 4.62 3306

1931 1931  0.006

1932 Feb. 16, 1932 6.72 4,0306

1933 Jan. 30, 1933 4.97 1466

1934 1934  0.006

1935 Feb. 07, 1935 5.36 3256

1936 Feb. 17, 1936 4.73 97.06

1937 Feb. 07, 1937 12.00 16,5006

1938 Mar. 03, 1938 10.75 16,5006

6

Water
Year Date

Gage
Height
(feet)

Stream-
flow
(cfs)

1971 Dec. 19, 1970 4.37 29.06

1972 Dec. 25, 1971 5.40 42.06

1973 Mar. 12, 1973 7.66 1556

1974 Jan. 09, 1974 9.78 5066

1975 Apr. 10, 1975 7.44 1546

1976 Feb. 10, 1976 8.74 1546

1977 Jan. 07, 1977 8.75 2636

1978 Jan. 17, 1978 15.48 9,7806

1979 Mar. 28, 1979 18.60 5,1006

1980 Feb. 21, 1980 14.00 25,0006

1981 Mar. 02, 1981 7.86 9716

1982 Mar. 18, 1982 10.786 5,7306

1983 Mar. 03, 1983 14.23 9,3506

http://www.usgs.gov/
http://www.usgs.gov/
http://www.usgs.gov/ask/
http://www.usgs.gov/search/
http://nwis.waterdata.usgs.gov/nwis
http://water.usgs.gov/
http://help.waterdata.usgs.gov/news
http://help.waterdata.usgs.gov/news/rss/
http://nwis.waterdata.usgs.gov/ca/nwis/peak?site_no=11042000&agency_cd=USGS&format=gif
http://nwis.waterdata.usgs.gov/ca/nwis/peak?site_no=11042000&agency_cd=USGS&format=rdb
http://nwis.waterdata.usgs.gov/ca/nwis/peak?site_no=11042000&agency_cd=USGS&format=hn2
http://nwis.waterdata.usgs.gov/ca/nwis/peak?site_no=11042000&agency_cd=USGS&format=brief_list
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USGS Surface Water for California: Peak Streamflow

http://nwis.waterdata.usgs.gov/ca/nwis/peak?site_no=11042000&agency_cd=USGS&format=html[7/17/2013 12:11:20 PM]

 

1939 Dec. 21, 1938 5.50 570
1940 Feb. 03, 1940 6.20 7456

1941 Dec. 24, 1940 8.21 2,6806

1942 Jan. 02, 1942 6.70 3006

1947 1947  0.006

1948 1948  0.006

1949 1949  0.006

1950 1950  0.006

1951 1951  0.006

1952 Mar. 16, 1952 9.34 4686

1953 Nov. 30, 1952 6.85 1.006

1954 1954  0.006

1955 1955  0.006

1956 1956  0.006

1957 1957  0.006

1958 Apr. 08, 1958 12.68 1,7606

1959 1959  0.006

1960 1960  0.006

1961 1961  0.006

1962 1962  0.006

1963 1963  0.006

1964 1964  0.006

1965 1965  0.006

1966 Nov. 23, 1965 13.31 6246

1967 Dec. 07, 1966 16.69 4,6806

1968 Mar. 08, 1968 9.63 1476

1969 Feb. 26, 1969  11,5006

1970 Mar. 02, 1970 7.53 5306

1984 Dec. 25, 1983 13.25 4,1306

1985 Dec. 28, 1984 13.12 4276

1986 Feb. 15, 1986 14.99 2,4106

1987 Jan. 08, 1987 13.40 1956

1988 Jan. 19, 1988 13.69 3216

1989 Dec. 25, 1988 13.39 1026

1990 Feb. 18, 1990 13.31 51.06

1991 Mar. 01, 1991 17.17 4,6106

1992 Feb. 16, 1992 15.15 4536

1993 Jan. 16, 1993 21.70 25,7006

1994 Feb. 08, 1994 8.58 3046

1995 Mar. 06, 1995 19.97 19,5006

1996 Feb. 01, 1996 7.442 1686

1997 Jan. 13, 1997 8.54 8976

1998 Feb. 23, 1998   6,B

1999 Jan. 27, 1999 7.51 1986

2000 Feb. 22, 2000 8.51 1566

2001 Feb. 27, 2001 9.53 2786

2002 Mar. 18, 2002 6.632 286

2003 Mar. 18, 2003  6076,C

2004 Feb. 26, 2004 8.99 2626,C

2005 Jan. 11, 2005 20.68 21,8006,C

2006 Apr. 06, 2006 8.23 2356,C

2007 Jan. 31, 2007 7.05 736,C

2008 Jan. 08, 2008 12.73 3,4006,C

2009 Dec. 18, 2008 8.32 2536,C

2010 Jan. 22, 2010 12.07 2,0906,C

2011 Dec. 22, 2010 17.25 6,8106,C

2012 Apr. 26, 2012 6.93 846,C

 Peak Gage-Height Qualification Codes.

2 -- Gage height not the maximum for the year
6 -- Gage datum changed during this year

 Peak Streamflow Qualification Codes.

6 -- Discharge affected by Regulation or Diversion
7 -- Discharge is an Historic Peak
B -- Month or Day of occurrence is unknown or not exact
C -- All or part of the record affected by Urbanization, Mining, Agricultural changes,

http://nwis.waterdata.usgs.gov/ca/nwis/peak?help#gageht_qual_cd
http://nwis.waterdata.usgs.gov/ca/nwis/peak?help#flow_qual_cd
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USGS Surface Water for California: Peak Streamflow

http://nwis.waterdata.usgs.gov/ca/nwis/peak?site_no=11042000&agency_cd=USGS&format=html[7/17/2013 12:11:20 PM]

Channelization, or other

Questions about sites/data? Data Tips
Feedback on this web site Explanation of terms
Automated retrievals Subscribe for system changes
Help News

Accessibility  Plug-Ins  FOIA  Privacy  Policies and Notices
U.S. Department of the Interior | U.S. Geological Survey
Title: Surface Water for California: Peak Streamflow 
URL: http://nwis.waterdata.usgs.gov/ca/nwis/peak?

Page Contact Information: California Water Data Maintainer
Page Last Modified: 2013-07-17 15:10:28 EDT
0.26   0.26 nadww01

http://www.takepride.gov/
http://usa.gov/
http://nwis.waterdata.usgs.gov/ca/nwis/feedback/?to=California Water Data Inquiries
http://water.usgs.gov/data/watertips.html
http://nwis.waterdata.usgs.gov/ca/nwis/feedback/?to=California Water Data Maintainer
http://ga.water.usgs.gov/edu/dictionary.html
http://help.waterdata.usgs.gov/faq/automated-retrievals
http://nwis.waterdata.usgs.gov/nwis/help/help?form=email
http://help.waterdata.usgs.gov/
http://help.waterdata.usgs.gov/news
http://www.usgs.gov/laws/accessibility.html
http://www.usgs.gov/laws/accessibility.html
http://www.usgs.gov/foia/
http://www.usgs.gov/privacy.html
http://www.usgs.gov/policies_notices.html
http://www.doi.gov/
http://www.usgs.gov/
http://nwis.waterdata.usgs.gov/ca/nwis/feedback/?to=California Water Data Maintainer
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USGS Surface Water data for California: USGS Surface-Water Daily Statistics

http://nwis.waterdata.usgs.gov/...no=11042000&por_11042000_2=2207572,00060,2,1912-10-01,2012-12-12&format=html_table&stat_cds=max_va&date_format=YYYY-MM-DD&rdb_compression=file&submitted_form=parameter_selection_list[7/17/2013 12:13:05 PM]

USGS Home 
Contact USGS 
Search USGS

National Water Information System: Web Interface

  USGS Water Resources    
Data Category:

Surface Water

Geographic Area:

California

News - updated May 28,2013

USGS Surface-Water Daily Statistics for California
The statistics generated from this site are based on approved daily-mean data and may not match those published by the USGS in
official publications. The user is responsible for assessment and use of statistics from this site. For more details on why the statistics
may not match, click here.

USGS 11042000 SAN LUIS REY R A OCEANSIDE CA
  Available data for this site  Time-series:   Daily statistics

San Diego County, California
Hydrologic Unit Code 18070303
Latitude  33°13'05", Longitude 117°21'34" NAD27
Drainage area 557  square miles
Gage datum 20.00 feet above NGVD29

Output formats
HTML table of all data

Tab-separated data

Reselect output format

00060, Discharge, cubic feet per second,

Day of
month

Maximum of daily mean values for each day for 76 - 78 years of record in, cfs   (Calculation Period 1929-10-01 -> 2012-09-30) 

Calculation period restricted by USGS staff due to special conditions at/near site
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 450 1,500 2,320 1,130 576 345 280 202 221 251 114 499
2 311 1,000 3,300 1,020 460 335 285 206 215 211 85 110
3 372 600 11,300 582 423 320 280 212 206 93 69 126
4 880 541 2,650 510 451 305 270 206 196 53 61 119
5 1,900 807 3,340 586 430 325 260 196 190 40 52 102
6 2,600 1,150 7,990 490 400 315 255 199 185 39 44 191
7 980 7,930 2,080 540 380 290 250 200 190 47 40 1,700
8 2,230 1,000 1,850 662 385 285 245 200 182 61 45 92
9 1,640 1,580 1,720 452 390 300 235 200 170 44 59 72

http://www.usgs.gov/
http://www.usgs.gov/
http://www.usgs.gov/ask/
http://www.usgs.gov/search/
http://nwis.waterdata.usgs.gov/nwis
http://water.usgs.gov/
http://help.waterdata.usgs.gov/news
http://help.waterdata.usgs.gov/news/rss/
http://nwis.waterdata.usgs.gov/ca/nwis/?dv_statistics_disclaimer
http://nwis.waterdata.usgs.gov/ca/nwis/dvstat?&site_no=11042000&agency_cd=USGS&por_11042000_2=2207572,00060,2,1912-10-01,2012-12-12&stat_cds=max_va&referred_module=sw&format=html_table
http://nwis.waterdata.usgs.gov/ca/nwis/dvstat?&site_no=11042000&agency_cd=USGS&por_11042000_2=2207572,00060,2,1912-10-01,2012-12-12&stat_cds=max_va&referred_module=sw&format=rdb
http://nwis.waterdata.usgs.gov/ca/nwis/dvstat?&site_no=11042000&agency_cd=USGS&referred_module=sw&format=sites_selection_links
s119141
Typewritten Text
EXHIBIT CPAGE 1 OF 2



USGS Surface Water data for California: USGS Surface-Water Daily Statistics

http://nwis.waterdata.usgs.gov/...no=11042000&por_11042000_2=2207572,00060,2,1912-10-01,2012-12-12&format=html_table&stat_cds=max_va&date_format=YYYY-MM-DD&rdb_compression=file&submitted_form=parameter_selection_list[7/17/2013 12:13:05 PM]

10 11,700 1,030 1,670 418 425 310 230 200 70 43 60 76
11 11,400 1,060 5,300 524 435 310 225 200 50 45 130 116
12 5,030 610 2,700 548 296 290 230 200 45 55 270 227
13 1,480 807 1,430 628 429 285 220 210 43 44 405 102
14 914 2,570 1,250 562 405 320 220 210 41 41 239 102
15 1,320 3,250 1,320 534 256 290 135 210 40 39 158 87
16 1,200 3,400 2,700 494 234 270 110 210 38 43 110 110
17 3,000 4,210 1,060 436 231 265 134 210 37 43 98 880
18 860 8,390 3,210 410 260 270 244 210 36 48 109 1,280
19 560 3,850 1,580 457 330 280 226 215 36 46 84 1,450
20 318 6,120 1,070 510 360 280 210 220 35 71 173 640
21 656 9,080 1,480 802 350 280 100 220 35 233 366 347
22 1,590 2,680 1,110 597 360 290 90 220 35 224 222 4,930
23 1,040 3,670 1,130 490 350 275 130 220 35 127 210 3,200
24 410 1,850 1,950 451 350 275 190 230 35 77 85 1,190
25 491 2,340 1,050 423 375 260 190 230 48 51 875 1,590
26 855 3,340 900 406 350 270 190 230 42 36 268 783
27 577 900 2,100 414 340 280 190 234 36 355 134 513
28 522 1,900 3,800 390 330 280 196 228 35 575 128 357
29 5,270 950 2,200 490 340 295 193 234 35 488 124 344
30 2,500  1,200 703 335 290 193 224 35 273 407 860
31 1,920  980  325  199 218  172  700
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APPROVED MATERIALS LIST 
RAINBOW MUNICIPAL WATER DISTRICT 

 

TYPE DESCRIPTION OF MATERIAL MANUFACTURER ITEMS 

ANODE, MAGNESIUM  
 

HIGH OR STANDARD POTENTIAL ANODE 
WITH GALVANIZED STEEL CORE ENCASED 
IN SQUARE MAGNESIUM ALLOY. INGOT PRE-
PACKAGED IN PERMEABLE COTTON CLOTH 
BAG FILLED WITH 75% GYPSUM, 20% 
BENTONITE, 5% SODIUM SULFATE MIX. 
PROVIDE INGOT WEIGHT AS SPECIFIED ON 
APPROVED PLANS. SEE STANDARD 
DRAWING CP-14.  
 

NORTON CORROSION LIMITED, 
NORTHTOWN COMPANY, 
FARWEST CORROSION 
CONTROL COMPANY, GALVOTEC 
ALLOYS, INC. 
 

CATHODIC ANODES 

ANODE, ZINC  
 

PRE-PACKAGED 15 lbs MIN. SACRIFICIAL 
ANODE, #12 THHN LEAD WIRE, TO PROTECT 
COPPER TUBING. SEE STANDARD 
DRAWINGS CP-16 and CP-17. 
 

NORTON CORROSION LIMITED 
NORTHTOWN COMPANY, 
FARWEST CORROSION 
CONTROL COMPANY, GALVOTEC 
ALLOYS, INC 

CATHODIC PROTECTION TEST 
STATION 

BOLTS AND NUTS, 304 
SS 

HEX-HEAD MACHINE, ASTM A193, GRADE B8 
BOLTS AND ASTM A194, GRADE 8 NUTS 
 

INDUSTRIAL THREADED 
PRODUCTS, 
AMERICAN BOLT CORP, 
TRIPAC FASTENERS 

CATHODIC PROTECTION TEST 
STATION 

BOLTS AND NUTS, 316 
SS 

HEX-HEAD MACHINE, ASTM A 193, GRADE 
B8M BOLTS AND ASTM A194, GRADE 8M 
NUTS.  
 

TRIPAC FASTENERS, 
INDUSTRIAL THREADED 
PRODUCTS, 
AMERICAN BOLT CORP, 

16-INCH STEEL WATER LINE 
24-INCH STEEL WATER LINE 

BOLTS AND NUTS, 
A307  

HEX-HEAD MACHINE, CADMIUM/ZINC 
PLATED, ASTM A307, GRADE A BOLTS AND 
A307 2H HEAVY HEX NUTS. 
 

TRIPAC FASTENERS, 
INDUSTRIAL THREADED 
PRODUCTS, 
AMERICAN BOLT CORP, 

16-INCH STEEL WATER LINE 
24-INCH STEEL WATER LINE 

BOLTS AND NUTS, 
A307 

HEX-HEAD MACHINE, FLUOROPOLYMER 
COATED, ASTM A307, GRADE A BOLTS AND 
A307 2H HEAVY HEX NUTS 
 

TRIPAC FASTENERS, 
INDUSTRIAL THREADED 
PRODUCTS, 
AMERICAN BOLT CORP, 

16-INCH STEEL WATER LINE 
24-INCH STEEL WATER LINE 
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TYPE DESCRIPTION OF MATERIAL MANUFACTURER ITEMS 

BOLTS AND NUTS, 
A307, BREAK AWAY, 
19mm (3/4”) FOR 
FIRE HYDRANTS 
 

WET BARREL FIRE HYDRANT FLANGE 
BOLTS, HEX HEAD MACHINE, BREAK AWAY 
BOLTS, 3/4" x 3-1/4" AND NUTS. BOLTS SHALL 
INCORPORATE 31/64" x 1-7/8" HOLE DRILLED 
in BOLT SHAFT AND FILLED WITH SILICONE 
SEALANT. BOLTS AND NUTS SHAL BE ZINC 
PLATED ASTM A307 CARBON STEEL.  
 

TRIPAC FASTENERS, 
PACIFIC COAST BOLT CORP, 
INDUSTRIAL THREADED 
PRODUCTS, 

FIRE HYDRANT 

BURY ELLS DUCTILE IRON, CEMENT LINED, RING-TITE 
BY FLANGE, 6 HOLE PATTERN, 6"X16" LONG 
RADIUS 

SOUTH BAY FOUNDRY, 
CLOW, 
TYLER, 
 

 

CASING END SEAL ¼" THICK STYRENE BUTADIENE RUBBER 
SHEET END SEAL. USE 1" WIDE STAINLESS 
STEEL BANDS.  ZIPPERED END SEALS WITH 
STAINLESS STEEL BANDS MAY ALSO BE 
USED. 
 

ADVANCED PRODUCTS 
SYSTEMS, 
CASCADE, 
CALPICO, 
PIPELINE SEAL & INSULATOR, 
POWERSEAL RAYCHEM, 
 

 

CASING SPACER STAINLESS STEEL CASING SPACER, 
CENTER RESTRAINED, POSITION TYPE WITH 
PVC LINER AND NON-METALLIC ANTI-
FRICTION RUNNERS 

ADVANCED PRODUCTS 
SYSTEMS, 
CASCADE, 
PIPELINE SEAL & INSULATOR 
(PSI) POWERSEAL RAYCHEM, 
 

 

CASTINGS SEE DETAIL SHEET   
CASING CAP, VALVE 
MIN. WT. 24 LB. 
 

8"  MARKING "WATER" & "RMWD",  
12” FOR BLOW OFF COVER,   

SOUTH BAY FOUNDRY 1208N, 
ALHAMBRA FOUNDRY, 
NEENAH FOUNDARY 

 

CATHODIC TEST 
STATION BOX 
 

54 LB CONCRETE BODY WITH 12 LB DUCTILE 
IRON LID AND LID RING. “CP TEST” SHALL BE 
CAST INTO LID IN 1” LETTERS. 
FOR CATHODIC PROTECTION TEST 
STATIONS, ANODE GROUND BEDS AND 
INSULTAED FLANGE TEST STATIONS. 
 

BROOKS 1-RT SERIES 
CHRISTY, 
FARWEST TYPE 1-RT, 
J & R Model V6-R, 
 

 

COAL TAR LOW GLASS, SELF-PRIMING COAL TAR 
MASTIC (COLOR = BLACK) 

CARBOLINE, 
BITUMASTIC No. 50, (COLOR 
0900), 
T. CHRISTY ENTERPRISES 
TNEMEC, 
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TYPE DESCRIPTION OF MATERIAL MANUFACTURER ITEMS 

CORPORATION STOPS 
IRON PIPE THREAD BY 
MALE IRON PIPE 
THREAD 

 
1" AND 2" 

JONES J1943, 
FORD F500, 
MUELLER, 

2-INCH COMBINATION AIR 
RELEASE AND AIR/VACUUM 
VALVE 

CORPORATION STOPS 
IRON PIPE THREAD BY 
FEMALE IRON PIPE 
THREAD 

1" AND 2" FORD F1700, 
JONES J1931, 
MUELLER, 

 

CORPORATION STOP, 
MIP X MIP 

BRONZE MIP X MIP THREAD BALL VALVE (T-
HEAD ONLY), 1" AND 2" FULL OPENING 

JONES J-1943, J-1956, 
A.Y. McDONALD 3131B, 
MUELLER B-20013, B-2969, 

 

CORPORATION STOP, 
COMPRESSION 

ALL SIZES, 300 PSI JONES J1935SG, 
FORD FB1100, 
MUELLER, 

 

COUPLING ADAPTOR,  
FLANGE 

6" AND LARGER, MECHANICAL X FLANGE.  
STEEL OR DUCTILE IRON CONSTRUCTION 
WITHOUT ANCHOR PINS, EPOXY COATED, 
304 STAINLESS STEEL BOLTS AND NUTS 
 

DRESSER 127, 
FORD FFCA STYLE 
JCM 301, 
POWERSEAL 3521, 3528, 
ROMAC FCA501, FC400, 
SMITH-BLAIR 912, 913, 
 

 

COUPLING, FLEXIBLE 6" LONG PVC FLEXIBLE COUPLING WITH 
STAINLESS STEEL BANDS.  USE FOR 
SECURING GATE VALVE CAP AND CAN 
ASSEMBLY TO 8" CLASS 200 PVC C900 GATE 
WELL 

CALDER, 
DFW/HPI, 
FERNCO, 

 

COUPLING, STRAIGHT 
FLEXIBLE 

4" AND LARGER, STEEL OR DUCTILE IRON 
CONSTRUCTION, SLIP X SLIP, EPOXY 
COATED WITH 304 OR 316 STAINLESS STEEL 
BOLTS AND NUTS.  FOR USE ON AC, PVC, DI, 
OR STEEL PIPE. 
 

APAC 301, 
FORD FC1, 
POWERSEAL 3501, 3538, 
ROMAC 501, 
SMITH-BLAIR 411, 
VIKING JOHNSON MAXIFIT, 

 

    
EPOXY ADHESIVE HIGH-MODULUS, LOW VISCOSITY, EPOXY 

RESIN BASED ADHESIVE SUITABLE FOR 
GROUTING BOLTS OR DOWELS 
 

SIKA SIKADUR 31, 
SIKADUR 35, 
FIVE STAR PRODUCTS, 
MASTER BUILDERS INC,  
HILTI, 
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TYPE DESCRIPTION OF MATERIAL MANUFACTURER ITEMS 

FIRE HYDRANT FOR 200 PSI AND BELOW 6" STANDARD WET 
BARREL DUCTILE IRON (DI) OR BRONZE 
FIRE HYDRANTS WITH SIX-HOLE BOLT 
PATTERN.  DI FUSION EPOXY LINED. 
 
FOR 250 PSI AND GREATER USE THE AVK 
24-72 OAE 
 

CLOW 2050 OR 2060, 
AVK 24-42 OR 24-52, 
JONES, 
AVK 24-72 RATED AT 350 PSI, 

 

FITTINGS, COPPER COPPER FITTINGS   
 

 

FITTINGS, 
COMPRESSION  
 

1”  TO 2” METER VALVES (CURB) 300 PSI 
1” TO 2” CORPORATION VALVES 300 PSI 

JONES, 
FORD, 
MUELLER, 

 

FITTINGS, DUCTILE 
IRON 

FLANGED, MECHANICAL, JOINT OR PUSH-ON 
TEES, BENDS, CROSSES, REDUCERS, 
ADAPTERS, ETC., FOR WATER LINES 4" AND 
LARGER. MANUFACTURED PER AWWA C110, 
C111, C153.  (SSB FITTINGS WILL NOT BE 
PERMITTED ON C905 PIPE.) 

BACHMAN, 
GRIFFIN, 
NAPPCO/SIGMA, 
PIPELINE COMPONENTS, 
STAR, 
TYLER, 

 

FITTINGS, PVC 4"-18" TEES. WYES, BENDS, CAPS, PLUGS, 
PER ASTM D-3034 

VASSALLO, 
GPK, 
MULTI-FITTING, 
 

 

FLANGES WELD ON, COMPANION, REDUCING, BLIND-
STANDARD AWWA CASTING 
 

 4-INCH BLOW-OFF ASSEMBLY 

GASKET 1/8" THICK FULL FACE OR RING, ARAMID 
FIBER BOUND WITH NITRILE. 
 
NO ASBESTOS CONTENT. 

CALPICO, 
GARLOCK 3000, 
JOHNS-MANVILLE, 
KLINGER 4401, 
TRIPAC 5000, 

 

GROUT NON-SHRINK CEMENT BASED 
CONSTRUCTION GROUT FOR CRACK 
REPAIR, FLOORING MORTAR, DOWEL 
GROUTING, CRACK SEALING AND GENERAL 
BINDING 
 

REDLINE SPEEDCRETE, 
FIVE STAR PRODUCTS MASTER, 
BUILDERS INC, 
SIKA, 
STO, 
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TYPE DESCRIPTION OF MATERIAL MANUFACTURER ITEMS 

LUBRICANT, PIPE 
GASKET 

RUBBER GASKET PIPE LUBRICANT FOR USE 
ON PVC OR DUCTILE IRON PIPE JOINTS, NSF 
LISTING REQUIRED 
 

CHRISTY PRO-LUBE, 
WHITLAM BLUE LUBE, 
AMERICAN POLYWATER 
CORPORATION, 
PROSELECT PIPE JOINT 
LUBRICANT, 

 

MANHOLE, FRAME 
AND LOCKING COVER 

36" NOMINAL DIAMETER CAST IRON FRAME 
AND LOCKING COVERS PER ASTM A48, 
CLASS 30, WITH MACHINED SEATS. 
(STANDARD RADIAL PATTERN)  
INNER COVER: 155 POUNDS 
OUTER COVER: 320 POUNDS 
FRAME: 330 POUNDS 
MARKED WITH "SEWER" AND "RMWD" 

ALHAMBRA FOUNDRY A-1325 VP, 
SOUTH BAY FOUNDRY SBF-1325, 
MAVCON PRODUCTS, 

PRECAST MANHOLE 

MANHOLE, JOINT 
SEALANT COMPOUND 

PRE-FORMED, COLD APPLIED, ADHESIVE, 
ROPE-LIKE, BUTYL RUBBER GASKET TO 
FORM A WATER TIGHT SEAL BETWEEN 
MANHOLE SECTIONS 
 

A-LOK, BUTYL LOK, 
ASSOCIATED CONCRETE, 
PRODUCTS, INC., 
QUIK-SEAL, 

PRECAST MANHOLE 

MANHOLE, PIPE 
CONNECTOR 

RUBBER O-RING TYPE GASKET FOR PIPE TO 
MANHOLE CONNECTION FOR CAST-IN-
PLACE MANHOLES AND CEMENTED-IN-
PLACE CONNECTIONS (BREAKING INTO 
EXISTING MANHOLES) 
 

J-M PIPE, 
NEWBY, 
A-LOK, 
 

PRECAST MANHOLE 

MANHOLE, PIPE 
CONNECTOR 

RUBBER FLEXIBLE TYPE CONNECTOR FOR 
PIPE TO MANHOLE CONNECTION FOR 
PRECAST MANHOLES 

A-LOK, 
X-CELLNPC INC, 
KOR-N-SEAL, 

PRECAST MANHOLE 

METER BOXES PLASTIC CARSON, 
AMETEX, 
RAVEN PRODUCTS, 

 

METER BOX 
 

20” x 26” HDPE METER BOX AND 2-PIECE  
COVER FOR 1” WATER SERVICES 
BLACK FOR POTABLE WATER USE; VIOLET 
FOR RECYCLED WATER USE. 

CARSON INDUSTRIES MODEL 
1220-12 WITH 1220-5 COVER, 
AMETEK, 
RAVEN PRODUCTS, 

 

METER BOX 
 

26” x 39” HDPE METER BOX WITH 2-PIECE 
COVER FOR 1.5” & 2” WATER SERVICES. 
BLACK COLOR. 
 

CARSON INDUSTRIES MODEL 
1730-12 WITH 1730-5L COVER, 
AMETEK, 
RAVEN PRODUCTS, 
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TYPE DESCRIPTION OF MATERIAL MANUFACTURER ITEMS 

METER FLANGES 1-1/2", 2" BRONZE OVAL W/ELONGATED 
HOLES 

JONES J129, 
FORD 6F, 7F, 
CARLON NO. 39004, 

 

METER BUSHING, 
BRONZE SCRUBBER 
WASHER 

1" X 1-1/4" MUELLER H10889, 
JONES J128-H, 
FORD, 

 

MORTAR, REPAIR TWO COMPONENT, LOW SHRINKAGE, 
CEMENT BASED WITH HIGH COMPRESSIVE 
AND BONDING STRENGTH 

SIKA SIKA TOP 122, 123, 
STO CR 735, 
CR 740, 
FIVE STAR PRODUCTS, 

 

NOZZLE, WELD-ON WELD-ON NOZZLE WITH REINFORCING PAD 
OR COLLAR FOR CONNECTION TO CMC&L 
STEEL PIPE. ASTM A-53B 6MM (1/4”) 
MINIMUM THICKNESS SEAMLESS PIPE, 
MORTAR LINED AND COATED WITH AWWA 
C207 
FLANGE.  

 16-INCH CML&C STEEL WATER 
LINE 
24-INCH CML&C STEEL WATER 
LINE 
2-INCH COMBINATION AIR 
RELEASE AND AIR/VACUUM 
VALVE 

PAINT FOR CML&C 
WELD JOINTS 

RUST INHIBITING PAINT FOR CML&C WELD 
JOINTS PRIOR TO EXTERIOR GROUTING 
 

TNEMEC, 
DEVOE, 
CARBOLINE, 

 

PAINT FOR HYDRANTS, 
BLOWOFFS, AIRVACS, 
AND MARKER POSTS 

PAINT SHALL BE SAFTEY YELLOW RUSTOLIUM 7543, 
FRAZEE, 
TNEMEC, 

 

PIPE, COPPER 
 
 

1" AND 2" 
TYPE K, ASTM B88 
SOFT MUST BE ANNEALED 

HALSTEAD, 
MEULLER, 
CERRO, 
REDDING, 
CAMBRIDGE-LEE, 

 

PIPE, DUCTILE IRON 4” – 24” 300 PSI WORKING PRESSURE 
30” – 36” 250 PSI WORKING PRESSURE 

U.S. PIPE, 
AMERICAN DUCTILE IRON PIPE, 
MCWANE, 
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PIPE AND FITTINGS, 
STEEL, CEMENT 
MORTAR LINED AND 
COATED 

PIPE >6”: AWWA C200, WALL: 0.125”-0.500” 
FITTINGS: AWWA C208, MANUAL M11 
CML&C: AWWA C205 

AMERON, 
NORTHWEST PIPE & 
CASING COMPANY, 
KELLY PIPE CO., LLC, 
U.S. PIPE, 
WEST COAST PIPE LINING, INC., 
LAKEWOOD PIPE SERVICE, INC., 
SAN DIEGO PIPE & SUPPLY, 
KEENAN SUPPLY INC., 
MARCH PIPE CO., 
WATERWORKS SUPPY, 

 

PIPE, PVC, SEWER 4" THRU 15", ASTM D-1784, D-2321, D-2855, D-
3034, SDR-35, F-477, 46 PSI MINIMUM 
STIFFNESS 
C900 SDR 18 FOR DEPTHS OVER 15' AND 
FORCE MAINS 

J-M MFG. CO., 
HARVEL PLASTICS INC., 
HERITAGE PLASTICS, 

8-INCH PVC SEWER 
4-INCH PVC SEWER 

PIPE, PVC, SEWER 18" THRU 27" ASTM D-1784, D-2855 & F-679, 
SDR 35 MIN. 46 PSI STIFFNESS 

CERTAIN-TEED, 
CHARLOTTE PIPE AND 
FOUNDRY,  
VINYLTECH CORPORATION, 

18-INCH PVC SEWER 

PLASTIC ENCASEMENT 10-MIL THICK POLYETHYLENE ENCASEMENT 
SLEEVE FOR DUCTILE IRON PIPE (DIP) PER 
AWWA C105. 

NORTHTOWN COMPANY , 
AA THREAD SEAL TAPE INC , 
INFINITY PLASTICS, LLC 

 

REDUCED PRESSURE 
BACKFLOW 
PREVENTION 
DEVICE 

WITH METER INSTALLATIONS WATTS, 
WILKINS 975XL , 
FEBCO, 

 

ROCK, CRUSHED WASHED 10MM (3/8”) AND 19MM (3/4”) 
CRUSHED ROCK.  

 4-INCH PVC SEWER PIPE 
BEDDING 
8-INCH PVC SEWER PIPE 
BEDDING 
18-INCH PVC SEWER PIPE 
BEDDING 

SPOOLS, FIRE 
HYDRANT CAST IRON 
 

INTEGRAL CASTING, 6-HOLE PATTERN, 
CEMENT LINED & SCORED  

TYLER, 
RICH, 
LONG BEACH, 
RELIABLE, 
SOUTH BAY, 
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TYPE DESCRIPTION OF MATERIAL MANUFACTURER ITEMS 

SADDLES, SERVICE, 
FOR ACP, DI, AND PVC 
PIPE 

BRONZE OR BRASS SADDLE WITH 
STAINLESS STEEL FOUR BOLT STRAP(S), IP 
THREAD OUTLET FOR SIZES 1" AND 2" FOR 
PIPE SIZES 4" THROUGH 12". 
 

FORD 202BS, 
JONES J-969, 
A.Y. McDONALD 3846, 
MUELLER BR2S SERIES , 
ROMAC 202BS, 
SMITH-BLAIR 393, 

 

SADDLES, TAPPING FABRICATED STEEL-SIDE OUTLET SIZE LESS 
THAN MAIN RUN 

BAKER 428, 
INTERNATIONAL 228, 
ROCKWELL 622, 
JCM INDUSTRIES 412, 

2-INCH COMBINATION AIR 
RELEASE AND AIR/VACCUM 
VALVE 

SADDLES, TAPPING FABRICATED STEEL OR DUCTILE IRON - 
SIDE OUTLET SAME SIZE AS MAIN RUN 

MUELLER 619, 
BAKER 430, 
ROCKWELL 623, 
JCM INDUSTRIES 414, 

 

TAG, BRASS 
IDENTIFICATION 

25MM (1”) DIAMETER, 18 GAUGE BRASS WITH
4.76MM (3/16”) DIE-STAMPED LETTERS AND 
NUMBERS, SUITABLE FOR ATTACHMENT TO 
CATHODIC PROTECTION WIRES USING A 
NYLON ZIP TIE. 
 

 CATHODIC PROTECTION TEST 
STATION 
 

TAPE 2" BLACK 10 MILS CALPICO, 
EXCOR, 
HENRY 107, 
MARUIN, 

 

TAPE, WARNING/ 
IDENTIFICATION 

6" WIDE, 5 MILS THICK, WARNING/IDENTIFICATION 
(NON-METALLIC) MARKING TAPE FOR 
BURIED FACILITIES.  TRACEABLE TAPE. USE 
MARKING TAPE CONSISTING OF ONE LAYER 
OF ALUMINUM FOIL LAMINATED BETWEEN 
TWO COLORED LAYERS OF INERT PLASTIC 
FILM. ELONGATION MUST BE A MINIMUM OF 
600 PERCENT. TAPE MUST BEAR A 
CONTINUOUS, PRINTED MESSAGE EVERY 16 
TO 36 INCHES WARNING OF THE 
INSTALLATION BURIED BELOW. 

CALPICO, TYPE 1, 
LINE-TEC, TYPE B, 
T. CHRISTY ENT., TYPE 1, 
TERRA TAPE, STANDARD 250, 
THOR, ELAST TEC, 
NORTHTOWN, 
 

 

VALVES, 
COMBINATION AIR & 
VACUUM 

1", 2", 4" W/STAINLESS STEEL TRIM APCO 143C, 145C, 149C, 
CRISPIN, 
ARI FLOW CONTROL, 
ACCESSORIES D-040, 

2-INCH COMBINATION AIR 
RELEASE AND AIR/VACUUM 
VALVE 
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VALVES, AIR RELEASE 1", 2", 4" W/STAINLESS STEEL TRIM APCO 142, 144, 152, 
CRISPIN, 
ARI FLOW CONTROL, 
ACCESSORIES  

 

VALVES, AIR RELEASE, 
ENCLOSURES 

LDPE PLASTIC W/ UV INHIBITORS, BOLT 
DOWN BASE, REMOVABLE COVER W/ LOCK  
ENCLOSURE SIZE: 18” X 30”  
POTABLE WATER COLOR: YELLOW 
 

PIPELINE PRODUCTS, 
VCAS-1830, 
SAFETY GUARD MUELLER CO., 

2-INCH COMBINATION AIR 
RELEASE AND AIR/VACUUM 
VALVE 

VALVES, BALL 3/4" AND 1" BRONZE, LEVER HANDLE 
W/SWIVEL METER NUT. 1-1/2" AND 2" 
BRONZE, SHORT LEVER HANDLE. HIP X 

JONES J1908, J1913, J1966W, 
FORD B13-332HB34LH, 
B13-444HB34LH, 
BF13-666HH67, 
BF13-777HH67 
MUELLER, 

2-INCH COMBINATION AIR 
RELEASE AND AIR/VACUUM 
VALVE 

VALVES, BALL 1-1/2" AND 2" BRONZE, FIP X FIP 
 LEVER HANDLE 
 2" TEE HEAD 
 

JONES J1905, 
JONES J1900, 
FORD, 
MUELLER, 

2-INCH COMBINATION AIR 
RELEASE AND AIR/VACUUM 
VALVE 

VALVES, BALL 8” AND LARGER 300# AWWA SPEC C07 
MODEL 90RR DOUBLE RUBBER SEATED 
BALL VALVES, 250# FLANGES DUCTILE IRON 
BODIES S/S BALLS.  WHEN USED BELOW 
GRADE MUST HAVE BURIED SERVICE WORM 
GEAR ACTUATERS S/S OPERATING NUT. 

MUELLER, 
PRATT, 
FLOWSERVE, 

 

VALVE BOX LID & CAN 
ASSEMBLY 

FOR USE ON 50MM (2”) BELOW GROUND 
MANUAL AIR VALVE & 50MM (2”) BLOWOFF IN 
CAN. 

SOUTH BAY FOUNDRY SBF 1243, 
ALHAMBRA FOUNDRY, 
NEENAH FOUNDARY, 

4-INCH BLOWOFF 
2-INCH COMBINATION AIR 
RELEASE AND AIR/VACUUM 
VALVE 

VALVES, 
COMPRESSION 

1” METER VALVES (CURB) 300 PSI 
1 ½ TO 2” METER VALVE (CURB) 300 PSI 

JONES, 
J1963 WSG, J1925 WSG, 
J1975 WSG, J1939 WSG, 
FORD, 
MUELLER, 

 

VALVES, GATE 1/2" TO 2" BRASS FIP X FIP HAMMOND 606, 
STOCKHAM B-103, 
JONES J372, 

 

VALVES, GATE 1-1/2" AND 2" BRASS FIP X FLG CLOW, 
JONES J372F, 
NIBCO, 
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VALVES, GATE – 
RESILIENT SEAT 

4" THRU 12" - NON RISING STEM. MAY BE 
USED-AS TAPPING VALVE 

AMERICAN DARLING, 
MUELLER, 
AVK, 

 

VALVE, PET COCK 6MM (1/4”) 304 SS PET COCK VALVE FOR USE 
ON 
BLOWOFF CAM AND GROOVE ADAPTER. 

 4-INCH BLOWOFF 

VALVES, PLUG 4" AND LARGER, NON LUBRICATED 
 

ROCKWELL NORDSTROM, 
DEZURIK, 
PRATT, 
MILIKEN, 

24-INCH PLUG VALVE 
4-INCH BLOWOFF 
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REDUCING 

1.5”, RANGE 75-125 PSI, MAX INLET 400 PSI. 
 

WILKINS MODEL 510XL, 
WATTS, 
CASH ACME, 

 

VALVES, PRESSURE 
REDUCING 

2”, RANGE 30-300 PSI, DUCTILE IRON BODY, 
BRONZE TRIM VALVES, INTERNAL AND 
EXTERNAL EPOXY COATING, SCREWED 
ENDS. 

CLA VAL MODEL 90-01 AS,KC, 
AMES, 
SINGER, 

 

VALVE STEM 
EXTENSION, STEEL 

ROUND OR SQUARE 37MM (1-1/2”) DIAMETER 
STEEL ROD, WELDED CONSTRUCTION, HOT 
DIPPED GALVANIZED WITH TOP CENTERING 
RING AND AWWA 50MM (2”) OPERATING 
NUTS TOP AND BOTTOM. USE FOR 
EXTENSIONS LONGER THAN 2.4M (8’). 

PIPELINE PRODUCTS SX-900, 
SOUTH BAY FOUNDRY E4160, 
T.CHRISTY 

 

WIRE, TRACER #14 AWG SOLID COPPER UF TYPE WIRE, 
WITH CROSS LINKED POLYETHYLENE 
INSULATION. WHITE OR 
YELLOW IN COLOR. 

BARON, 
COSBERG INDUSTRIES, 
PAIGE, 
REGENCY WIRE, 

PVC SEWER LATERAL 

WIRE, TRACER 
CONNECTOR 

DIRECT BURY SILICONE-FILLED CAPSULE 
TUBE WITH STANDARD WIRE NUT OR 
SILICONE-FILLED WIRE NUT CONNECTORS 
FOR TRACER WIRE CONNECTIONS. 

3M DBR-6, 
KING 4, 
KING 5, 
KING 6, 

PVC SEWER LATERAL 
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The following supporting data and a consultant report are provided as addenda to the Geotechnical 
Design Report for the Phase II State Route-76 East Project.  The specific addenda and their relevant 
location within the Project GDR are indicated below:  
 
 

1. The attached slope stability analyses are provided as addendum to Volume II, 
Appendix IV, “Analyses and Calculations” of the Project GDR.  These stability 
analyses were accidently omitted from Appendix IV during the printing of the subject 
Geotechnical Design Report. 

2. The attached consultant report titled: “Draft Addendum Geotechnical Investigation  -
State Route 76 Realignment - Jack And Bore Rainbow Municipal Water District Sewer 
State Route 76 And Sweetgrass Lane Bonsall, California“ is provided as an addendum 
to Appendix V, “Miscellaneous”, of the Project GDR.  The consultant geotechnical 
investigation and report were developed after the project Geotechnical Design Report 
had been submitted to design and the project manger requested it be added to the 
Project GDR appendices. The addendum consultant report is a draft document.  OGDS 
has been informed that the consultant report will be finalized after the Phase II State 
Route-76 East Project has been submitted to headquarters for PS&E.  
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1.0 INTRODUCTION

The Office of Geotechnical Design-South 2 (OGDS2) Branch D has prepared this Geotechnical Design 
Report (GDR) for the roadway portion of Phase II of the State Route 76 (SR-76) East Project, hereafter 
referred to as the project.  The project is located in the unincorporated community of Fallbrook in San 
Diego County, California.  Figure 1 includes the project location map and aerial photograph.  The project 
will construct roadway improvements to SR-76.  The project begins four-tenths of a mile (0.4mi) west of 
the SR-76/South Mission Road intersection and ends approximately one half-mile (0.5mi) east of the SR-
76/Interstate 15 (I-15) Separation. 

This report is intended to be used in conjunction with the District Preliminary Geotechnical Report 
(DPGR) that was prepared by Dokken Engineering and was issued on April 16, 2010.  The DPGR 
presents the preliminary characterization of geotechnical conditions used for the Environmental 
Document (ED) and Project Report (PR).  The DPGR served as the basis for preliminary design 
decisions.  Subsequent to the DPGR, additional field investigations including geotechnical test borings 
and engineering analyses were performed to update and refine recommendations presented in the DPGR.  
Issues that are not addressed in this GDR were sufficiently addressed in the DPGR.  In instances where 
conflict between the two reports is perceived to exist, the information contained within this GDR 
supersedes the information presented in the DPGR.  

This GDR presents the results of geotechnical reconnaissance, field mapping, subsurface investigations, 
archival research, and analyses performed by OGDS2.  This GDR characterizes geotechnical conditions 
and provides the basis for geotechnical recommendations relevant to the planning, design, and 
construction of the roadway portion of the project.  The characterization of subsurface conditions is based 
upon geologic mapping, subsurface investigations, local knowledge, and archived reports.   

The analyses and recommendations presented within this report are in accordance with current Caltrans 
standards and practices.  The information contained within this report is based upon the alignment and 
profile drawings that were conveyed to OGDS2 on March 30, 2011.  This GDR was prepared in 
accordance with the guidelines set forth in the Caltrans: Guidelines for Preparing Geotechnical Design 
Report (GDR), Version 1.3, December 2006.  All units referenced in this document are United States 
(U.S.) Customary units, unless otherwise noted.  All elevations referenced in this report are in feet and 
referenced to the NAVD88 vertical datum.  Unless otherwise noted, all stations are referenced to the “A”-
Line.

2.0 EXISTING FACILITIES AND PROPOSED IMPROVEMENT 

The project is located in northwest San Diego County along existing SR-76 between South Mission Road 
and I-15. 

2.1 Existing Facilities 

A discussion of the existing facilities is presented in the following sections. Due to the age of SR-76, 
comprehensive as-built plans or other documents detailing the existing highway features are not available. 

2.1.1 Existing Roadway 

Within the project limits SR-76 is a conventional rural highway comprised of two lanes, nonstandard 
shoulders, and signalized at-grade intersections.  The existing roadway consists of two opposing twelve-
foot (12ft) wide Asphalt Concrete (AC) traffic lanes with variable paved shoulders that range in width 
from one to eight-feet (1-8ft).  The SR-76 corridor is a narrow rural highway with relatively infrequent 
occurrences of wide earthen shoulder backing, ditches, and turnouts.   

Signalized intersections with turn pockets occur along the existing alignment at South Mission Rd, Gird 
Road, Old Hwy 395, and the Interstate 15 northbound and southbound ramps.  
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Corrugated Steel Pipe (CSP), Reinforced Concrete Box (RCB), and Reinforced Concrete Pipe (RCP) 
culverts occur within the project footprint.  These minor culverts vary in size and age, most are in good to 
excellent condition.   

2.1.2 Existing Cut, Fill and Natural Slopes 

The existing highway is situated on a series of cut and fill embankments.  Table 1 summarizes the 
characteristics and locations of existing cuts and Figure 2 identifies the location of existing fills.  Steep 
slopes inclined one horizontal to one vertical (1.0H:1.0V) adjoin SR-76.  Cut slopes range from gentle to 
steep and up to one hundred ten-feet (110ft) in height.  The fill slopes are relatively short, the tallest being 
less than twenty-five-feet (25ft) in height.  The embankments located within the project footprint were 
constructed prior to 1972.  Natural slopes adjoining the highway range from gentle to steep and up to a 
few hundred feet in height.   

2.1.3 Existing Development 

Along the SR-76 corridor rural developments occur sporadically along with insular residential 
communities located adjacent to Sweetgrass Lane, Flowerwood Lane, and Gird Road.  Development is 
primarily comprised of agricultural fields, groves, low-density residential “ranchettes,” and custom 
homes.  Most of the developments occur north of the existing highway; however, significant development 
exists sporadically along the south side of the existing highway.  Several small commercial businesses 
and a few government facilities are also present along SR-76. 

2.1.4 Existing Utilities 

Buried and overhead utilities are present within the project footprint.  Utilities observed include culverts, 
water, sewer, electric, gas, fiber optic, and other telecommunication facilities. 

A Rainbow Municipal Water District (RMWD) sewer line lies beneath and along SR-76 between 
Sweetgrass Lane and Old Highway 395.  This sewer line services properties adjacent and remote to SR-
76.  Many sewer service connections occur along the existing highway.  Sewage within this pipeline 
moves from east to west under gravity flow. 

Based upon the California Department of Water Resource Board’s (DWRB) water well registry, at least 
seventeen (17) registered water wells occur within the project footprint. The locations of these seventeen 
(17) registered wells are depicted on Figure 3 and Figure 4.  Water well locations were plotted on these 
figures based upon DWRB data. No attempt was made during the geotechnical investigation to locate the 
wells and/or determine their status; however, some of these wells were coincidently observed during the 
geotechnical investigation and therefore at least some of them still exist.  

A twenty-four-inch (24in) RWMD water line crosses SR-76 at Ramona Drive. 

Vertical steel pipes occur just south of the existing highway between Calle de la Vuelta and Flowerwood 
Lane.  The pipes appear to be stand-pipes with diameters ranging from four to twelve inches (4-12in).  
Some pipes project as much as ten-feet (10ft) above ground while others were recently cut off flush to the 
ground.  Beginning one to five-feet (1-5ft) below ground surface, the pipes appear plugged by cobbles, 
gravel, and sand.  A map depicting the location of the pipe-risers is included as Figure 4 and images of the 
pipe-risers are included as Figure 5. 

OGDS2 was not able to determine the purpose of these pipes or details of their construction.  The 
potential functions of these pipes include: 

Property boundary markers:  The alignments roughly parallel parcel boundary lines. 

Fence posts:  Some are currently being used as gate and fence posts. 

Well points used for agriculture, domestic, and/or sand and gravel operations. 
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Siphons to a pipeline used for agriculture, domestic, and/or the antecedent sand and gravel 
operations that were conducted in the river floodplain. 

2.1.5 Existing Retaining Wall 

An existing retaining wall is located between approximate Station interval 124+00 and 125+25.  Images 
of this wall are included as Figure 6.  The wall is a modular, precast, stacked, concrete-block gravity wall.  
The blocks are two and one half-feet (2.5ft) high and five-feet (5ft) long.  The wall height is variable, up 
to five (5) blocks or twelve-feet (12ft) in height.  The wall retains the highway embankment and acts as 
the north river terrace along this interval.  OGDS2 was unable to locate records for the design and 
construction of this wall.  The wall appears to be a recent site improvement. The wall was likely 
constructed sometime after 1992-1993 storm damage.  The retaining wall will be removed during the 
project.

2.1.6 Existing Rock Slope Protection 

There are two (2) locations of existing Rock Slope Protection (RSP) within the project limits and depicted 
on Figure 2 and Figure 7.  

The first location is comprised of RSP constructed for the SR-76 Middle Segment project.  This RSP is 
scheduled to be removed to facilitate embankment widening and culvert construction.  It is anticipated 
that the contractor will reuse the rock for RSP on the finished project embankment. 

The second location is between approximate Station 142+00 and 147+40.  OGDS2 was not able to find 
records concerning the design and construction of this RSP.  The RSP appears to be a relatively recent 
and well constructed improvement.  This RSP was likely placed around the time that the Palisades were 
constructed.  The Palisades are described in detail in Section 4.3. 

2.2 Proposed Improvements 

The following improvements are proposed for the project. 

2.2.1 Proposed Roadways 

The project will realign and widen SR-76 to construct a four (4) lane asphalt concrete paved roadway 
with standard paved shoulders and recovery areas.  However, the project will include embankment 
grading sufficient to accommodate an ultimate six (6) lane highway.  The embankment width needed to 
accommodate the six (6) lane highway will be achieved primarily through the development of cuts and 
embankment fills. 

The project will reconfigure intersection at Ramona Road (Rd.), Calle De La Vuelta, Via Monserate, 
Flowerwood Lane, Gird Rd., Monserate Hill Rd., Star Track Way, and Oak Creek.  

2.2.2 Proposed Slopes 

The cut slopes are proposed to be up to one hundred twenty-five-feet (125ft) in height with slope ratios of 
one and one half horizontal to one vertical (1.5H: 1.0V) or flatter.  Fill slopes are proposed to be up to 
twenty-six-feet (26ft) in height with slope ratios of two horizontal to one vertical (2.0H: 1.0V) or flatter. 

2.2.3 Proposed Bridges and Wild Animal Crossings 

The project will construct two (2) permanent bridges, five (5) Wild Animal Crossings, and one (1) 
temporary bridge.  The permanent bridges will be the Live Oak Creek Bridge (57-1234) and the San 
Diego County Water Authority Pipeline Overcrossing (57-1235L/R).  The Wild Animal Crossings will be 
box culverts that will cross SR-76 along existing and potential migration routes.  The crossings will be 
constructed with soil placed over the concrete inverts.  The temporary haul bridge will cross the San Luis 
Rey River at Vessel’s Ranch.  The purpose of this temporary bridge will be to facilitate the earthwork 
haul originating from the Vessel’s Environmental Mitigation Site.  These project features are addressed in 
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separate Foundation Reports.   

2.2.4 Proposed Earth Retaining Systems 

Two (2) retaining walls will be constructed in conjunction with the San Diego County Water Authority 
Pipeline Overcrossing along the north sides of Abutments 1 and 2.  Geotechnical information for the 
design and construction of these retaining walls is presented in the Foundation Report for the bridge. 

No other retaining walls are proposed for the roadway portion of this project. 

2.2.5 Proposed Sheet Pile Walls 

The floodplain studies conducted for the project recommend that two (2) erosion control structures be 
constructed across Live Oak Creek.  The first erosion control structure will be located downstream from 
the Live Oak Creek Bridge abutments to protect the approach embankment foundations from scour.  The 
second erosion control structure will be located upstream of the bridge abutment to protect the existing 
sewer line from scour. 

Sheet pile wall systems were selected as the erosion control structures for both locations.  The locations of 
these structures are depicted on Figure 8.  Dokken Engineering designed the Sheet Pile walls based on 
subsurface information provided by OGDS2.  The design report is included in Appendix V.  

2.2.6 Proposed Soundwalls/Sound Berms 

No soundwalls or sound berms are proposed for the project. 

2.2.7 Proposed Overhead Signs 

No overhead signs are proposed for the project. 

2.2.8 Proposed Sewer and Water Line Upgrades 

RMWD plans to upgrade, re-align, and replace over two and six-tenths-miles (2.6mi) of the existing 
sewer line during project construction.  Design and construction of the sewer will be administered by 
Caltrans as a separate, but concurrent, RMWD project during the course of the project. 

Caltrans project staff informed OGDS2 that due to the available gradient (between 0.20% and 0.30%) the 
proposed sewer line must be constructed beneath the proposed highway embankment.  The proposed 
sewer line will be beneath the north shoulder of the new highway alignment.  Alternatives that would 
place the sewer line outside of Caltrans right-of-way would require construction of a pump station. 

The proposed sewer line will be an eighteen-inch (18in) diameter PVC pipeline placed at depth beneath 
the proposed highway embankment. 

A separate GDR for the design and construction of the sewer line has been prepared by Tetra Tech and 
GEOCON Inc. and is included in Appendix V. 

RMWD plans to replace the water line at Ramona Drive with a new steel encased waterline during project 
construction.  Settlement issues affecting the design and construction of the water line upgrade are 
presented in Section 8.4.1. 

2.2.9 Proposed Culverts 

The project proposes to remove or abandon numerous existing culverts, replace the RCB culvert at 
Flowerwood Drive, and construct over one hundred sixteen (116) culverts. 

2.2.10 Proposed Infiltration Basins 

Three (3) locations are proposed as infiltration/detention basins.  Proposed basin locations were 
designated as Fabbas Farms (144 feet Rt. Station 293+00), Aquaduct (132 feet. Rt. Station 298+00), and 
at the Park and Ride (Left of Centerline between Station 335+00 and Station 338+00).  Proposed 



October 11, 2013 Geotechnical Design Report 
SR-76 East Project, Phase II 

EA 11-257151 /EFIS 11000204891 

5

infiltration basin locations are depicted on Figure 9. 

3.0 PERTINENT REPORTS AND INVESTIGATIONS 

Pertinent reports and investigations utilized in the preparation of this GDR include: 

ASM Affiliates, July 2009, A Geomorphology and Geophysical Study Along SR-76 – South Mission Road 
to I-15 Preferred and Alternative Alignment Corridors, San Diego County California.

Caltrans Division of Engineering Services OGDS2. October 16, 2012, Foundation Report for the San 
Diego County Water Authority Pipeline OC. 

Caltrans Division of Engineering Services OGDS2. October 11, 2012, Seismic Design Recommendations 
Wild Animal Crossing 4. 

Caltrans Division of Engineering Services OGDS2. October 11, 2012, Seismic Design Recommendations 
Wild Animal Crossing 2. 

Caltrans Division of Engineering Services OGDS2. October 11, 2012, Seismic Design Recommendations 
Wild Animal Crossing 3. 

Caltrans Division of Engineering Services OGDS2. October 11, 2012, Seismic Design Recommendations 
Wild Animal Crossing 1. 

Caltrans Division of Engineering Services OGDS2. October 11, 2012, Seismic Design Recommendations 
Wild Animal Crossing 6. 

Caltrans Division of Engineering Services OGDS2. December 13, 2012, Foundation Report for Live Oak 
Creek Bridge. 

Caltrans Division of Engineering Services OGDS2. January 04, 2012, Estimated Settlement of San Diego 
County Aqueduct Water Lines Under Proposed SR-76 Embankment Loads. 

Caltrans Division of Engineering Services OGDS2. August 12, 2011, Seismic Design Recommendations 
SR-76/I-15 Interchange.

Caltrans Division of Engineering Services OGDS2, 2009, Geotechnical Design Report Widening and 
Realignment of SR-76 Middle Section; 11-080101. 

Caltrans Division of Engineering Services OGDS2, 2006, District Preliminary Geotechnical Report for 
the SR-76 Middle Project; 11-080100. 

Caltrans District 11 Materials Laboratory, Oquita, 1990. Geotechnical Report for an Environmental 
Study, 11-SD-76-PM R7.1/R17.6 North Santa Fe Avenue to Interstate 15.

Caltrans, 1989; As-Built plans, profiles and Log of Test Borings San Luis Rey River Bridge BR No. 57-
0957. 

Chang Consultants, April 2013, Fluvial Modeling of the San Luis Rey River for Proposed Highway 76 
Widening Project. 

County of San Diego, 1989, As-Built plans, profiles and Log of Test Borings SR-76 (Pala Rd) I-15 
Separation BR No. 57-0872. 

Dokken Engineering, August, 2013, San Luis Rey River Final Floodplain Analyses.

Dokken Engineering, March 18, 2013, Sheet Pile Wall @ Live Oak Creek Structure Design Calculations. 

Dokken Engineering, March, 2013, Live Oak Creek Bridge Draft Final Floodplain Analyses. 
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Dudek and Associates Inc., June 1994, Final Floodplain Evaluation Report SR 76 Widening and 
Realignment Project, Contract NO. 11c255 11-SD-76 East PMR 7.9-R17.6 EA 010340

Dudek and Associates Inc., June 1994, Final Water Quality Report SR 76 Widening and Realignment 
Project Contract NO. 11c255 11-SD-76 East PMR 7.9-R17.6 EA 010340.

Department of Transportation Division of Highways, September, 1973, Highway Research Report Design 
Variables for Cut Slopes Final Report; Ca-DOT-TL-2882-1-73-27.

GEOCON Inc., June 24, 2013, Geotechnical Design Report State Route 76 Sewer Realignment, Rainbow 
Municipal Water District, Bonsall, California.  

GEOCON Inc., May 09, 2012, Deformation Evaluation; State Route 76 at San Diego County Water 
Authority (SDCWA) Pipeline Crossing San Diego County, Claifornia.  

4.0 PHYSICAL SETTING

The following section describes the physical setting of the project including: the climate; topography and 
drainage; man-made and natural features of engineering and construction significance; regional geology 
and seismicity; and soil survey mapping. 

4.1 Climate

The project lies within a transitional climate zone between interior inland influence and oceanic influence.  
The winters are mild and wet and the summers are moderate and dry.  The mean yearly rainfall in the 
project area is fifteen-inches (15in).  Rainfall usually occurs between the months of November and April.  
Monsoonal downpours are common in August and September when tropical storms can deliver short, 
intense rainfall.  The driest month of the year is typically July and the wettest is typically January.  Dense 
valley fog occurs frequently in the fall, spring, and early summer. 

Temperature variations between night and day tend to be moderate during summer with a difference that 
can reach twenty-seven-degrees Fahrenheit (27°F) and moderate during winter with an average difference 
of twenty-five-degrees Fahrenheit (25°F).  The warmest month of the year is August with an average 
maximum temperature of eighty-nine-degrees Fahrenheit (89°F), while the coldest month of the year is 
December with an average minimum temperature of forty-two-degrees Fahrenheit (42°F).  Temperatures 
of one hundred-degrees Fahrenheit (100°F) can occur anytime of the year but usually last a few days or 
less.  The extreme temperatures for this site are one hundred fifteen-degrees Fahrenheit (115°F) to 
twenty-two-degrees Fahrenheit (22°F).  Typically there are two hundred twenty-four (224) frost free days 
or more per year (From NRCS 1973). 

4.2 Topography and Drainage

The project is situated primarily upon an ancient river terrace of the San Luis Rey River at an elevation of 
roughly two hundred-feet (200ft) above Mean Sea Level (MSL).  The San Luis Rey River is an ephemeral 
braided river that has been historically prone to flooding.  Significant lengths of the project alignment lie 
within the one hundred-year (100yr) floodplain.  The San Luis Rey River valley is confined by 
moderately dissected granitic hilltops and ridges that range up to several hundred feet in elevation.  
Locally some peaks attain an elevation of eight hundred-feet (800ft) or more.  Both ridges and peaks 
exhibit high gradient dendritic drainage patterns. 

To the west, the river valley opens to broad coastal terraces.  To the east the river valley narrows and 
bifurcates into its many ephemeral tributary streams that drain the hinterland.  The floor of the river valley 
forms a broad flat flood plain ranging in width from several hundred feet to several thousand feet or more.  
SR-76 generally skirts the northern edge of the floodplain.  The river gradient is less than three tenths-
percent (0.3%) and the existing SR-76 roadway gradient is mild due to its proximity to the relatively flat 
valley bottom. 
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Numerous small ephemeral stream valleys are contributory to the San Luis Rey River along SR-76.  The 
arroyos exhibit V-shaped and broad based U-shaped cross sectional profiles.  In both cases, the banks are 
near vertical, which implies rapid down-cutting into materials that have some cohesive strength.  The 
banks of local natural channels vary from less than one-foot (1ft) high along small tributaries and rills to 
more than twenty-feet (20ft) high along the river terrace.  Ephemeral runoff gathered in the tributaries 
crosses beneath SR-76 through buried culverts draining to the river. 

4.3 Man-made and Natural Features of Engineering and Construction Significance

The proximity of the San Luis Rey River and Floodplain presents notable challenges to design and 
construction of the project.  The occurrence of surface water, near surface groundwater, loose/soft soils, 
unsuitable soils, and the potential for flooding are present conditions that impact the geotechnical aspects 
of the project. 

The project will cross aqueduct pipelines of the SDCWA between Stations 299+48 and 301+00.  The 
aqueduct system consists of two (2) pipes comprised of pre-stressed concrete ninety-inches (90in) and 
ninety six-inches (96in) in diameter and a third pipe comprised of welded steel seventy-two-inches (72in) 
in diameter.  Information conveyed by SDCWA indicates performance of the pipes is sensitive to stresses 
that may be induced by displacement. 

A riverbank/highway embankment protection system is located between the San Luis Rey River and SR-
76 from approximate Station 139+50 to 161+50 (See Figure 10).  The protection system was constructed 
by Caltrans in 1995 to protect the highway from bank degradation that occurred during the winter storms 
of 1992-1993.  This bank protection system is comprised of linear assemblages of posts and nets arranged 
in echelon along the highway such that each linear assemblage projects at an acute angle from the river 
bank into the river channel.  Each linear assemblage is referred to as a “palisade.”  The protection system 
as a whole is referred to as the “Palisades.”  The Palisades act to create low velocity/low energy eddies in 
the river current.  The energy reduction causes the river to drop suspended particles and bed load thereby 
causing aggradation of the river bank. 

The Palisades are comprised of forty-two (42) palisades constructed along twenty-two hundred-feet 
(2,200ft) of river bank.  Each palisade is comprised of three (3) to four (4) nets fourteen-feet (14ft) high 
by sixteen to twenty-feet (16-20ft) wide suspended from ten and three-quarter-inch (10.75in) diameter 
steel pipes.  The pipes were driven to a tip depth of twenty-feet (20ft) below ground surface and project 
up to fifteen-feet (15ft) above the ground surface.  A portion of each palisade lies within the footprint of 
embankment that will be placed for the project. 

A telecommunications tower is located one hundred eighty-three-feet (183ft) left of Station 2261+48 “FL-
A” Line (Old Hwy 395).  The tower is founded above a planned cut slope.  The tower will be relocated by 
the owner to a new site beyond the highway right-of-way. 

When this report was prepared, approximately fifty three thousand-cubic yards (53,000yd3) of  boulders, 
cobbles and aggregate had been imported and stockpiled south of the highway between Stations 272+50 
to 277+50 (see Figure 11).  These materials were imported by Caltrans to provide the Contractor with raw 
materials to process and use for project RSP.  Images of the stockpiled material are also presented on 
Figure 11.  Caltrans project staff informed OGDS2 that a total of up to sixty one thousand cubic yards 
(61,000 yd3) of granitic boulders and aggregate will eventually be stockpiled at the site.  The stockpiled 
material rests on an area where roadway embankment will be placed and a settlement waiting period is 
required.  The characteristics of the source area and the stockpiled material are discussed in Section 9.0.   

Ten (10) private monitoring wells occur in the vicinity of the Exxon-Mobil Gas Station.  These wells 
were developed by others for the purpose of detecting hydrocarbons in the subsurface.  The monitoring 
well locations are depicted on Figure 12 and the boring logs for these wells are included within Appendix 
II.  The borings are actively being monitored as a part of an on-going remediation effort.  Several of the 
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wells are located on State right-of-way within the existing park and ride facility.  Caltrans project staff 
informed OGDS2 that the gas station owner will abandon the wells impacted by the project and replace 
them if required. 

The status and ownership of the seventeen (17) water wells discussed in Section 2.1.4 was not determined 
during the course of the investigation.  OGDS staff informed Project designers to the presence of these 
wells early in the design process and recommended that well ownership and status be determined. If the 
wells are still in use, then the owners should be contacted and any necessary mitigation should be 
arranged. Water wells that are adversely impacted by the project must be abandoned.  In addition, existing 
County and State codes requires that wells not in use must be properly abandoned. 

4.4 Regional Geology and Seismicity

The project lies within the Peninsular Range Geomorphic Province of California.  The province is 
characterized by Mesozoic age crystalline (typically granitic) basement rock, mountainous terrain, and 
sediment filled basins.  The province is transected by numerous northwest trending ridges and valleys, 
and similarly trending strike-slip and dip-slip faults. 

San Diego County sits upon the eastern margin of the Pacific Tectonic Plate.  The region is seismically 
active as a result of relative movement between the Pacific Plate and North American Plate.  Tectonic 
stresses and strains associated with these plate movements have created a complex system of active, 
northwest trending faults typical to the region.  Major fault systems occurring near the project include the 
San Andreas, San Jacinto, Elsinore, and Rose Canyon Fault Zones.  Additionally, complex systems of 
northwest trending faults occur offshore from San Diego.  These offshore faults include the Coronado 
Banks and San Diego Trough Faults.  All of these faults, as well as faults more distant from the project, 
are potential seismic sources that could cause minimal to moderate shaking at the project site.  Active 
faults that have the potential to impact the project are discussed in Section 7.4. 

4.5 Soil Survey Mapping 

Pertinent information on site soils can be found in the United States Department of Agriculture (USDA) 
National Resource Conservation Service (NRCS) Soil Survey of San Diego (1973).  An NRCS map 
depicting the location and areal extent of the NRCS soil series present on the Project is provided in 
Appendix II.  Table 2 summarizes the National Resources Conservation Service (NRCS) soil series found 
in the project footprint. 

The USDA Soil Survey indicates fifteen (15) different soil associations and at least twenty-six (26) soil 
series are found within the project area.  The soil survey indicates that many of the series within and 
adjacent to the project possess severe erosion characteristics.  Soil properties and USDA designations 
relevant to highway engineering are summarized in Table 2.  Soil survey mapping depicting the locations 
of the soil series relative to project features is included within Appendix II.  

5.0 EXPLORATION 

The subsurface exploration included geotechnical borings, hand auger borings, soil probes, trenching, in-
situ testing, and geophysical surveys.  The purpose of the subsurface investigation was to determine the 
extent, nature, and engineering characteristics of subsurface materials found within the project footprint.  
Subsurface exploration locations are depicted on the Project Layout Plans, Figure 3, and the Log of Test 
Borings (LOTB), which are included in Appendix I.  The Boring Records (BR), included in Appendix II, 
from the Exxon-Mobile Gas Station monitoring wells were also used to help characterize the project site. 

5.1 Drilling and Sampling 

Ninety-seven (97) soil borings, six (6) geotechnical test trenches, three (3) soil probes, and six (6) hand 
auger borings were developed during the course of the subsurface investigation conducted for the project.  
Of the ninety-seven (97) borings, thirteen (13) are shallow borings that were developed by Dokken 
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Engineering during the 2009-2010 investigation program conducted in support of the DPGR.  
Subsequently, OGDS2 developed sixty-nine (69) borings and the six (6) geotechnical test trenches to 
investigate ground conditions at the location of the proposed cuts, embankments, box culverts, Wild 
Animal Crossings (WAC), and bridges between 2011 and 2013.  Twelve (12) borings were developed on 
the Vessel’s Environmental Mitigation Site in the winter of 2011and three (3) additional borings were 
developed by OGDS2 Branch-A at the locations of the proposed temporary bridge supports. 

Boring location, elevation, depth drilled, and type are summarized in Table 3.  The table also provides 
information on borings developed during other investigations conducted at the project site.  LOTB are 
included in Appendix I.  Boring Records are included within Appendix II. 

Methods used to develop borings include: hollow flight auger, hand auger, and wet rotary borings.  The 
equipment types used by OGDS2 for drilling and sampling are reported on the BR and in the LOTB. 

The borings and geotechnical trenches were developed and logged in compliance with the methods and 
procedures specified in the Caltrans Soil and Rock Logging, Classification, and Presentation Manual
(2010).  Standard Penetration Tests (ASTM D-1586) were corrected in the field for hammer energy ratio 
(ERi) and normalized for drill rod energy ratio N60.  The ERi for the drilling equipment used are presented 
on the BR and LOTB.

Samples of subsurface materials included: standard split spoon samples (ASTM D-1586); bulk samples 
from hollow flight auger cuttings; HQ punch cores of soil and weathered rock with single wall core 
barrels; and HQ and NQ rock cores obtained by double wall coring barrels and carbide Chris-bit. 

Representative samples were retained during the subsurface investigation.  Some soil samples were 
bagged and are archived at the OGDS2 Branch-D offices.  Some soil samples were submitted for 
laboratory testing during development of the DPGR by Dokken Engineering.  Rock cores were boxed and 
are archived at the OGDS2 Branch-D offices. 

Several hand auger borings were developed at proposed detention and infiltration basin locations.  The 
hand auger boring locations are depicted in Figure 3, and depicted on the Percolation Test Data sheet 
included in Appendix II.   

5.2 Geologic Mapping 

Detailed geologic mapping was conducted by Dokken Engineering during the DPGR phase of project 
development.  The Dokken geologic map was prepared for the entire SR-76 East Project which includes 
the various planned phases.  The portion of the Dokken geologic map that contains the project is included 
as Figure 2.  The geologic map is based upon field reconnaissance, review of pre-existing geologic maps, 
archived reports, published reports, and subsurface investigations.  The geologic map depicts the project 
improvements and the surface occurrence and areal extent of soil and rock units found within the project 
footprint. 

5.3 Geophysical Studies 

The Caltrans Office of Geotechnical Support developed fourteen (14) seismic refraction survey (SRS) 
lines along eight (8) proposed cuts in granitic rock.  The SRS lines were used to develop pressure wave 
velocity (Vp) profiles along the proposed rock cuts.  The Vp is a function of rock density and moduli.  
Therefore, Vp can be used to evaluate the effort required to perform excavations.  The Vp has also been 
correlated to grading factors (relative shrink/swell) of excavated materials. 

The location of the SRS lines are depicted on Table 4, the Geotechnical Investigation Layout (Figure 3), 
and on the SRS layout sheet included in Appendix II.  Seismic velocity profiles for each line are also 
included in Appendix II.  Table 4 summarizes SRS line characteristics and presents the Vp for the layers 
detected in the eight (8) cuts.  The seismic velocities correlate well with descriptions of rock quality as 
observed in borings developed within the two (2) cuts between Stations 136+31 to 149+21 and Stations 
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2556+00 to 2564+00 along the “FL-A” Line. 

The raw data for the SRS lines are on file in the Office of Geotechnical Support located in Sacramento.  
The final report presenting results of the SRS investigation is included in Appendix II.  

5.4 Exploration Notes 

Many of the project boring locations are on the San Luis Rey River floodplain.  These locations were 
difficult to access due to the presence of weak soils, dense stands of poison oak, heavy shrub 
undergrowth, and thick riparian woodlands.  Because of the weak soils, pilot roads were fortified with 
mats.  In spite of these efforts truck mounted drill rigs, drill tenders, and crew vehicles frequently broke 
through surface crusts and became mired in loose river sands.  On several occasions bulldozers were 
needed to extricate drilling equipment.  At many locations, track mounted and balloon tired all-terrain 
drill rigs were needed to access the boring sites. 

During coring operations at proposed cuts within granitic rock, drill fluid was lost into the formation.  
Following boring completion, the holes were cleaned by jetting to remove mud cake.  Subsequently, the 
borings were flooded with fresh water up to the top-of-hole and the water behavior was observed.  In 
most instances, water in the borings drained out of the holes within an hour of flooding. 

Water injected into Boring RC-11-32900 developed to a depth of seventy-feet (70ft) below ground 
surface perched to height of twenty-feet (25ft) above the borehole bottom.  Water was still perched 
twenty-feet (20ft) above the borehole bottom when the boring was abandoned several weeks later. 

Most of the borings were abandoned immediately after drilling, while sixteen (16) were completed as 
stand-pipe piezometers.  Hollow flight auger holes were backfilled with native soil cuttings.  Rotary wet 
borings were backfilled with enviroplug.  Cuttings from the rotary wet borings were placed within labeled 
steel drums that were transported offsite and disposed.  Subsequent to completion of percolation tests, the 
hand auger borings were backfilled by native soil cuttings.

No potentially hazardous waste was identified during this study. 

OGDS2 dug two (2) pot-holes adjacent to two (2) of the stand-pipes described in Section 2.1.4 in an 
attempt to determine the purpose and underground configuration of the pipes.  The pot-holes were 
developed to depths of approximately five-feet (5ft) and twelve-feet (12ft), respectively. The pot holes 
were excavated around the entire pipe circumference.  The excavation depth was limited by the capability 
of the available equipment.  At the location where the excavation extended to twelve-feet (12ft) in depth, 
OGDS2 attempted to pull the pipe out of the ground with the aid of a twelve thousand-pound (12,000lb) 
capacity winch; however, the pipe-riser did not move.  A report summarizing this investigation is 
included in Appendix II.   

6.0 GEOTECHNICAL TESTING  

The sections below describe the in-situ and laboratory testing program performed for the project. 

6.1 In Situ Testing 

In situ testing conducted during the geotechnical investigation was comprised of Standard Penetration 
Testing (SPT) (ASTM D-1586) and Percolation Testing (CTM 750).  Soil consistency determined by SPT 
is presented in the LOTB. 

The following index properties were evaluated in the field and the results are included in Appendix I: 

Unit Weight of undisturbed samples. 

Specific Gravity of rock core segments and hand specimens by the water displacement method. 

Point Load Indices of rock core and hand specimens. 
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Schmidt Hammer Indices for imported rock and rock in outcrops. 

Pocket Penetrometer Indices of Cohesive Soils. 

Jar Slake Indices. 

A total of six (6) percolation tests were conducted at proposed infiltration/detention basin locations.  The 
test locations are depicted in Figures 3 and 9 and on the Percolation Test Data sheet included in Appendix 
II. Table 5 summarizes percolation test results. 

6.2 Laboratory Testing 

Soil samples were sent to the Caltrans Transportation Laboratory in Sacramento and to GEOCON Inc. for 
testing.  All soil and rock samples were tested in accordance with applicable ASTM and CTM standards.  
All tests were assigned by OGDS2 personnel.  The purpose of the laboratory testing was to determine the 
index properties of the subsurface materials and the strength, compressibility, compaction, and corrosion 
characteristics of the subsurface materials.  The type of test and the quantity of each test performed are 
summarized in Table 6.  The geotechnical laboratory test results are summarized in Table 7.  The 
corrosion test data are summarized in Table 8. 

7.0 GEOTECHNICAL CONDITIONS  

The following section describes geotechnical conditions that will affect the project. 

7.1 Site Geology 

The soils and geologic formations found and mapped within the project footprint include the following 
units:

engineered and non-engineered fills 
woodland topsoils 
stockpiles of soil and boulders 
recent river valley alluvium 
older alluvial deposits 
colluvium 
igneous granitic rock 

The extent to which these soil and rock units occur within the project is presented on the project Geologic 
Map depicted on Figure 2 and on the geologic cross sections depicted on Figure 13. 

7.1.1 Lithology 

The formations found in the project area are described as follows: 

Artificial Fill (Qaf): Fill soils derived from local materials created from the activities of man.  These soils 
have been placed as either engineered or non-engineered fills and may contain abundant boulder sized 
rock.

Recent Alluvium (Qa, Qw):  Recent Alluvium is comprised of very loose to medium dense silt, sand, and 
gravel.  These granular deposits are usually segregated and washed free of the clayey particles.  There 
may be localized deposits of fat clays, lean clays, sandy clays, and clayey sands.  Alluvial deposits range 
in thickness from thin loose soils that occur as shallow surface deposits typically less than five-feet (5ft) 
thick to thick river bed deposits up to sixty-five-feet (65ft) thick.

Older Alluvium (Qoa): Older alluvium consist of silty, sandy, gravelly river and stream deposits that are 
frequently medium dense in consistency and often cemented.  Locally, older alluvium may contain beds 
of consolidated lean to fat clay.  Older alluvium ranges in thickness from a few inches to eighty-feet 
(80ft) or more and varies from interbedded to massive.  These deposits often comprise the eroded 
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elevated terraces that border the San Luis Rey River.  The surface layers are often dark reddish brown and 
frequently exhibit evidence of zonal soil development.  Portions of this unit exhibit distinct colorations 
typically due to ferric oxy-hydroxide cementation.  The older alluvial deposits encountered in exploratory 
borings exhibit properties consistent with pedogenisis (zonal soil development).  Pedogeneisis is a 
chemical-mechanical process that infers that a landform has been stable for a relatively long time.

Colluvium (Qc): Colluvium is present as reddish brown to dark brown and orangish gray, clayey, silty, 
sandy, gravelly slope wash derived from highly weathered granitics.  The colluvium may contain 
localized accumulations of boulder sized material in a soil matrix as well as talus deposits.  The distinct 
color of the colluvial deposits is a result of the mineralogy forming the deposit, as well as various types of 
ferrous cementation.  Locally these soils may contain clay binders and/or may be weakly to moderately 
cemented.

Granitic Rock of the Southern California Batholith (Kg, Ki, Kt, Kcc):  The Cretaceous aged granitic rock 
occurs extensively throughout the region and comprises the regional bedrock.  This broad lithologic 
category is comprised of various distinct rock types which are characterized by their individual 
chemistries and mineral content but often lumped together under the general term “granitic” by the 
scientific and engineering community.  Locally, the chemistry ranges from silica-poor gabbros to 
granodiorites.  These rocks vary from decomposed to fresh, from very soft to extremely strong, and from 
slightly fractured to very intensely fractured.  Weathering profiles within the granitics create pseudo-
stratification.  The granitic rock is often mantled by or contains zones of regolith, a residual soil 
developed from the in-place decomposition of the parent rock. 

7.1.2 Structure 

The definitions of the descriptive terms used in the following discussion are provided in and conform to 
the Caltrans Soil and Rock Logging and Classification and Presentation Manual. 

The geologic structure at the site is consistent with that of the regional structure.  The relevant geologic 
structures at this site are bedding, lithologic contacts, and fractures that occur within the granitic rock.  
The transition between bedding layers or lithologic units (alluvium, colluvium, granitic) can be abrupt, 
transitional, and/or gradational. 

The alluvial deposits are relatively flat lying, exhibit cross bedding, and channel cut/fill features typical to 
that of braided river deposits.  The colluvial deposits are massive and exhibit contacts that generally 
parallel the ancient ground surface, usually a slope upon which they rest.  Colluvial deposits often exhibit 
inverse gradation. 

Structure evident in the granitic rock is comprised of discontinuities.  A discontinuity is defined as any 
disruption within the rock fabric.  Discontinuities in granitic rock can be comprised of fractures, joints, 
shears, faults, dikes, sills, contacts, foliation, and weathering horizons.  Borings developed in the granitic 
rock reveal the presence of joints, fractures, shears, contacts, and weathering horizons.  Review of 
exploratory data indicates that there are at up to six (6) sets of joints present in the granitic rock.  These 
discontinuity sets are evident from their dip angles.  Since the drilling method used to develop the site 
borings does not provide oriented cores, the trends of discontinuities cannot be determined from the rock 
cores.  Therefore, additional data on site discontinuities (joints) was collected from window mapping at 
existing rock cuts and natural outcrops.  Outcrops beyond the project footprint were mapped, as well as 
outcrops within the project footprint.  Most of the granitic outcrops are mantled by soils that effectively 
hide any discontinuities that might be present.  Discontinuity mapping revealed the presence of relict 
jointing exhibiting dip angles consistent with those observed in borings.  However, there are insufficient 
clean exposures to acquire a reasonable statistical sampling of discontinuity trends and dips.  Based upon 
frequency of occurrence as observed in rock cores, discontinuities comprised of fractures and joints were 
assigned to a joint set based upon the dip angle.  These assigned joint sets (F1 through F6) and dip ranges 
are as follows: 
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F1: 0  Dip 12, dip angle < cut slope angle 
F2: 12  Dip 33, dip angle  cut slope angle 
F3: 33  Dip 40, dip angle  cut slope angle 
F4: 40  Dip 60, dip angle > cut slope angle 
F5: 60  Dip 80, dip angle > cut slope angle 
F6: 80  Dip 90, dip angle > cut slope angle 

Generally, the discontinuities in the area exhibit persistence from low to very high and are planar to 
planar stepped with rough to smooth joint wall surfaces.  Discontinuity spacing(s) vary with location, 
depth below ground surface, and the particular joint set under consideration.  Within a given joint set, 
spacing can vary from one-inch (1in) to ten-feet (10ft) or greater.  Joint apertures can vary from tight to 
wide, and joint in-fillings can vary from clean to thickly-filled.  In order of most abundant to least 
abundant, the fracture fillings include: clean, very-thin to thin oxides, thin to thick decomposed granite, 
and thick clays. 

The observation of water behavior in borings at project rock cuts described in Section 5.4 indicate that the 
slopes are free draining and that at least some of the discontinuities have open apertures. 

Structure within the granitic rock influences and is obscured by rock weathering.  Generally, uniform 
weathering of granitic rock generates a crude stratification where weathering decreases with depth.  The 
apparent stratification is distinguished as zones of similar weathering.  These weathering zones 
approximately parallel the ground surface.  This is depicted in Cross Section 2260+50 “FLA” Line, which 
is included in Appendix IV.  The weathering layers exhibit thicknesses that are a function of mineralogy, 
slope angle, fracture density, slope aspect, previous grading operations, and erosion rates.  Weathering in 
the granitics also occurs chaotically, as discrete pockets of intensely weathered to decomposed rock 
surrounded by less weathered rock, or as intensely weathered to decomposed rock that contains core 
stones of fresh, hard granite.  Sometimes core stones occur as ribs of relict rock that run through an 
outcrop.  The irregular velocity profiles and gradients evident in the SRS plots imply a range of variously 
weathered rocks are likely to be present in the subsurface at the location of the proposed cuts.  Outcrops 
exhibiting relict rock ribs and large pockets of intensely to decomposed rock encapsulated in slightly 
weathered rock masses are evident in slopes adjacent to the project and were encountered during 
construction of adjacent projects.  

Charts that correlate rock hardness, rock weathering, percent core recovery, and Rock Quality 
Designation (RQD) to depth below ground surface observed in the rock cores are included in Appendix 
II.  These charts indicate that rock weathering decreases with depth, and that rock hardness, RQD, and 
core recovery increase with depth.  However, the charts also depict that both frequent and abrupt 
variations in the trend of increasing rock quality with depth do occur; particularly in boring RC-11-14675.  

7.1.3 Existing Slope Stability 

Natural slopes within the project area range from very gentle to about one horizontal to one vertical 
(1.0H: 1.0V).  Locally steeper natural slopes exhibit slope ratios of one horizontal to four vertical (1.0H: 
4.0V) or steeper, especially where fresh to moderately weathered rock outcrops in the walls of arroyos 
and canyons. 

The natural slopes appear stable against landslides and are generally resistant to erosion.  Features 
indicative of deep seated slope instabilities were not observed during field investigations and are not 
mentioned within archival and/or professional reports encompassing the project area. However, rock roll-
outs and isolated soil and rock falls are known to occur during and following heavy rains and Santa Ana 
Winds.  The natural slopes are comprised of highly weathered granitic rock, residual soil 
(regolith/residuum), colluvium, and alluvium derived from granitic rock sources. 
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Existing highway cut slopes expose weathered granitic rock, colluvium and alluvium.  These highway 
cuts are inclined from eight horizontal to one vertical (8.0H: 1.0V) to one horizontal to one vertical (1.0H: 
1.0V) in the alluvial deposits and are as steep as one horizontal to one and three-quarters vertical (1.0H: 
1.75V) in the granitics.  Existing cut heights are less than twenty-five-feet (25ft) in older alluvial and 
colluvial soils and are less than one hundred ten feet (110ft) within the granitics.  Several cut slopes that 
expose weathered grantics, colluvium and alluvium exhibit appreciable to severe erosional rilling, 
raveling, and sloughing (Table 1).  Rills up to one and one-half-feet (1.5ft) deep were observed in some of 
these cuts.  Other than localized erosion, all existing cut slopes remain stable and are generally in good to 
excellent condition. 

Existing highway fill slopes span the openings of small tributary stream valleys.  Localized intervals of 
older (non-documented) embankment often contain boulders up to three-feet (3ft) or more in diameter.  
The existing fill slopes are less than twenty-five-feet (25ft) in height and have performed well. 

Recently engineered and constructed highway embankments occur at both the east and west ends of the 
project.  These fill slopes are generally inclined at two horizontal to one vertical (2.0H: 1.0V) or flatter 
and are composed of locally derived decomposed granitic (DG) soils. 

7.2 Subsurface Conditions 

The following sections describe the relevant geotechnical conditions that impact project design and 
excavations.

7.2.1 Soil and Rock 

The project site lies within an incised, alluvial filled river valley eroded in the regional granitic bedrock.  
The subsurface is generally comprised of local, thin, granular fills atop young and old alluvial soils, 
colluvial soils, and granitic bedrock.  Much of the proposed improvements will be constructed atop the 
alluvial deposits.  Some of the roadway widening will be accomplished by cuts in the granitic hillsides. 

Engineered embankment and non-engineered fill elevate the existing highway and related features above 
the adjacent floodplain.  The embankment underlying rural SR-76 is generally thin and was derived from 
nearby cuts in very intensely weathered to decomposed granitic rock, alluvium, and colluvium.  Small to 
moderately large, hard granitic boulders were observed within the subgrade soils, particularly near the 
contact between the granitic rock and overlying soils. 

The alluvium is comprised of silty sands gradationally interbedded with well graded and poorly graded 
sands.  The relative densities of the alluvial deposits range from very loose to medium dense.  Charts 
depicting uncorrected blow counts relative to depth and to station are included in Appendix II.  The 
alluvial stratigrahpy includes localized lenses of lean clays, silts, and thin beds of gravel.  Local clay 
lenses were noted to be twelve-feet (12ft) thick (see boring R-12-20980) or less.  Alluvium was observed 
to be thin near channel sides and to thicken towards channel centers.  The maximum thickness of 
alluvium observed in borings within the project footprint was approximately sixty-five-feet (65ft).  A 
significantly greater thickness of alluvium was observed at the SR-76/I-15 interchange.  The contact 
between the alluvium and the underlying granitic bedrock is an erosional unconformity and is therefore 
irregular.  However, the maximum alluvium thickness appears to be somewhat consistent along the length 
of the project. 

Granitic rock occurs at the ground surface or at depth underlying all of the earth materials found within 
the project corridor.  The depth to granitic rock underlying fill, colluvium, alluvium, or regolith varies 
with location.  Near to natural, undisturbed granitic outcrops, the granitics may be mantled by colluvium 
and regolith up to twenty-three-feet (23ft) thick.  The contact between colluvium/regolith and the granitic 
rock may be transitional, gradational, or abrupt.  A zone of decomposed to very intensely weathered, very 
soft granitic rock typically lies just beneath the regolith.  At depths of twenty-five-feet (25ft) or more 
below ground surface the granitic rock tends to be less weathered becoming moderately to slightly 
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weathered and moderately hard to hard. 

Table 1, Table 9, and Table 10 summarize subsurface materials present at the locations of existing and 
proposed cuts and embankments.  The data from borings were generalized and plotted on geologic cross 
sections that are included in Figure 13.  The geologic cross sections were used as the basis of slope 
stability and settlement calculations discussed in Sections 8.3 and 8.4. 

Granitic rock encountered during construction will be comprised of decomposed to slightly weathered, 
very soft to hard discontinuous rock.  Based upon RQD values the rock quality designation varies from 
very poor to excellent.  Borings indicate the majority of the rock to be encountered in cut will exhibit a 
quality designation of good or better. 

Based upon rock cores and outcrop mapping the Geologic Strength Index (GSI, after Geomechanics 
2007) and the Rock Mass Rating (RMR, Bieniawski, 1989) designations of site rock are: 

GSI:  Very Poor to Poor, Very Blocky to Blocky Rock (27 < GSI < 40) 
RMR Very Poor to Fair Rock (17 < RMR < 40) 

Table 11 presents Mohr-Coulomb strength parameters for the granitic rock mass.  These values are based 
upon the GSI, RMR and the Hoeck-Brown Criteria. 

Soil development (pedogenisis) on native ground varies from non-existent within recent alluvial deposits 
and weak- to well-developed within some of the granitic rock and colluvial deposits.  Soil development is 
a chemical-mechanical process that infers a landform has been stable for a relatively long period of time. 
The absence of weathering implies a landform is young due to recent deposition or due to recent 
exposure.  Well-developed zonal soils are evident in some of the granitic outcrops, colluvial deposits, and 
the terrace deposits. 

Weak-development of zonal soils, in the form of oxidized/reduced horizons, was also evident in some of 
the rock outcrops and alluvial deposits; particularly those observed in borings developed at the Vessel’s 
Environmental Mitigation Site.  Mottling was observed in some of the alluvial deposits encountered 
above the water table.  Mottling in soils occurs in response to cyclic wetting and drying thereby indicating 
that the water table has fluctuated over time.  Generally, soil development in the alluvial deposits is weak 
or non-existent. 

Examples of material unsuitable for embankment subgrade or fill include undocumented fill, organic 
mud, highly expansive clay, stockpiled trash, and debris.  The materials considered unsuitable on this 
project include: 

Woodland soil, detritus and duff 
Root balls and stumps 
Peat 
Rubbish laden soil 
Manure, straw, and wood shavings from nearby stables. 
Very loose, saturated topsoil present at minor structure foundations and embankments. 

The unsuitable soils identified during the geotechnical investigation are presented in Table 12 and 
depicted on Figure 14.  Table 12 provides soil locations, estimated thicknesses, estimated removal 
volumes, and the recommended final dispositions.  

Manure, straw, and wood shavings occur over large surface areas as indicated in Figure 14.  Manure, 
straw, and shavings thicknesses vary significantly.  Locally, manure was observed to be up to five-feet 
(5ft) thick where it was used as back fill at sand-borrow pits.  At other locations the manure was spread 
out in layers several inches thick.  Therefore, to estimate removal volumes, OGDS2 assumed manure 
thicknesses of two-feet (2ft) to three-feet (3ft) spread over the areas indicated on Figure 14.   



October 11, 2013 Geotechnical Design Report 
SR-76 East Project, Phase II 

EA 11-257151 /EFIS 11000204891 

16 

Boring RC-11-001 developed at the Vessel’s Environmental Mitigation Site revealed peat in the 
subsurface.  The plot of the distribution of peat depicted on Figure 14 is based on the limited subsurface 
investigation of the area and the judgment of OGDS2. 

The native soils and existing fills present within the project footprint, at the Vessel’s Environmental 
Mitigation Site, and in the soil stockpile at the SR-76/15 interchange are non-corrosive.  Corrosion test 
results are included in Appendix III. 

7.2.2 Groundwater

The depth to groundwater across the project varies from two and one-half-feet (2.5ft) below ground 
surface to twenty-six-feet (26ft) below ground surface.  The depth to groundwater and the groundwater 
elevations as observed in borings and trenches is summarized in Table 3. 

Generally, groundwater occurs within the alluvial deposits of the San Luis Rey River and its tributaries.  
The groundwater elevation increases from west to east and south to north along the highway project, as 
would be expected for the alluvium filled river valley. 

Groundwater was not observed in borings developed at the locations of the granitic rock cuts. 

7.3 Surface Water 

Surface water is evident year round within the channels of the San Luis Rey River.  Flow volume in the 
river changes seasonally in response to local storms, storms in the headlands, and snow melt in the 
headlands.  The river is braided with several small meandering, bifurcating and anastomosing channels.  
These channels change shape, width, and depth over time.  The river morphology can change dramatically 
through the natural wandering and abandonment of channels in response to localized scouring and 
aggradation. 

Live Oak and Flowerwood creeks are two tributaries where year-round flow has been observed entering 
the San Luis Rey River floodplain.  At times of low flow, water from these tributaries infiltrate into the 
floodplain sediments before reaching the river channel. 

Along SR-76, storms cause sheet and rill flows on slopes and terraces, and minor flows within river 
tributaries.  Rainfall on the highway, local streets, and associated developments is gathered by engineered 
systems.  The concentrated runoff is conveyed off-site by culverts and concrete ditches that discharge to 
natural drainage courses.  These drainage courses direct storm water to the San Luis Rey River that flows 
westward to the Pacific Ocean. 

7.3.1 Scour

Much of the project is located on alluvial soils within or adjacent to the one hundred-year (100yr) 
floodplain of the San Luis Rey River.  The project is also located on the outside of a natural river bend 
where scouring forces are directed toward project features.  Scour and fill events involving the braided 
river channels and the major tributaries are considered likely.  The Palisades and the RSP discussed in 
Section 4.3 were mitigation for previous scour events that occurred as a result of the heavy winter storms 
of 1992-1993. 

Fluvial transport and scour studies were conducted for this phase of the project.  The pertinent reports are 
identified in Section 3.0.  OGDS2 understands that scour depth resulting from a design scour event ranges 
from seven to sixteen-feet (7-16ft) below the current floodplain.  The fluvial transport and scour studies 
recommend measures needed to protect both the the highway facility and adjacent improvements from 
scour.  The scour control measures that are to be implemented on this project include:  

Placement of Rock Slope Protection (RSP) 
Construction of two (2) sheet pile walls along Live Oak Creek 
Protective planting of riparian plants and trees 
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7.3.2 Erosion

The erosion severity levels observed in natural slopes and existing cuts developed in older alluvium at 
slope ratios of two horizontal to one vertical (2.0H:1.0V) or steeper vary from slight to severe.  Erosion in 
these slopes varies from slight rivulets to rills up to three-feet (3ft) deep.  Slope-wash accumulation below 
areas of moderate to severe rilling is appreciable. 

The erosion severity levels observed along steeper natural slopes and existing cuts comprised of 
colluvium and regolith varies from very slight to severe (Table 1 and Table 13).  Erosion in these slopes 
varies from slight rivulets to rills up to three-feet (3ft) deep.  Slope-wash accumulation below areas of 
moderate to severe rilling is appreciable. 

The field observations correlate with Hydrologic Soil Group Designations (HSG).  The HSG of project 
soils range from A to D, which correlate to an erodibility designations of very slight to severe.  HSG 
designations are defined in Table 14; Table 15 correlates the NRCS soil series to their respective HSG 
designation. Table 14 correlates HSG designations to soil erosion susceptibility and Table 13 defines the 
Erosion Severity designations.   

A comparison of the NRCS Erosion Hazard Map to the project Geologic Map shows that alluvium, 
colluvium, and regolith are designated as highly susceptible to erosion. The Erosion Hazard Map also 
depicts the areas of the proposed project cuts as severe in terms of erosion hazard.  However, following 
excavation of the proposed cuts, the surface soils depicted on the Erosion Hazard Map may be partially or 
wholly removed, thereby altering the hazard condition.  

7.4 Site Seismicity 

The site seismicity is discussed within other reports prepared for the project.  Seismicity data needed for 
the roadway geotechnical design was gleaned from these related reports and is summarized as follows and 
in Table 16. 

The project site is not located in an Alquist Priolo Earthquake Fault zone as defined by the 1972 Alquist 
Priolo Fault zone Act.  Additionally, the project is not situated in a Seismic Hazard Zone as defined by 
the 1990 Seismic Hazards Mapping Act. 

The design fault is the Elsinore Fault Temecula Segment (EFTS).  Relevant ETFS seismic design data is 
provided in Table 16. 

There are no known Holocene faults within the project. 

8.0 GEOTECHNICAL ANALYSIS AND DESIGN 

The following section describes the geotechnical analyses, parameters, and design criteria that should be 
utilized by project designers in the continued developed of the project. 

8.1 Dynamic Analysis 

Dynamic analyses parameter selection and site response spectra are provided in the DPGR and other 
reports related to the project and are not discussed herein. 

For the pseudo-static slope stability analysis, the horizontal component of seismic ground acceleration 
(ag) was taken as one third (1/3) of the peak ground acceleration (PGA). 

1/3(0.4g) = 0.13g. 

8.2 Liquefaction Analysis 

Liquefaction involves the sudden loss of shear strength of a saturated, cohesionless soil subjected to 
cyclic loading produced by an earthquake.  The cyclic loading and loss of shear strength cause the soil to 
temporarily exhibit the strength characteristic of a fluid mass.  Typically, liquefaction occurs in areas 



October 11, 2013 Geotechnical Design Report 
SR-76 East Project, Phase II 

EA 11-257151 /EFIS 11000204891 

18 

where groundwater is less than fifty-feet (50ft) from the surface and where the soils are predominantly 
comprised of poorly consolidated poorly graded fine sands, silty sands, and non-plastic silts. 

Conditions conducive to liquefaction are present throughout the project site wherever natural subsurface 
soils are comprised of alluvium (OQal, Qal) and where groundwater is present.  Liquefaction 
susceptibility of foundation soils at embankments and at the Flowerwood Box Culverts (Drainage 
Systems 38 and 39) were evaluated after methods developed by Seed and DeAlba (1983) and modified by 
Stark and Olsen (1995).  Liquefaction analyses results are included in Appendix IV. Generally alluvial 
deposits along the San Luis Rey River Valley are potentially liquefiable from the surface down to near 
bedrock.  Along some sections non-liquefiable zones were interstratified with liquefiable zones. 

Liquefaction may result in seismically induced settlement and lateral spreading.  Liquefaction and lateral 
spreading can initiate slope failures where slopes are founded upon liquefiable soil.  Lateral spreading can 
cause fissures to open in embankments and roadway facilities that are founded upon liquefiable soils.  
Sometimes lateral spreading and seismically induced settlement result in the development of abrupt 
vertical offsets that range from barely perceptible to heights of several feet or more.  Minor structures 
may settle, shift, or float above or within liquefied soil.  The strain resulting from seismically induced 
settlement and lateral spreading is permanent. 

It is cost prohibitive to mitigate roadway facilities against the risk of liquefaction, lateral spreading, 
and/or seismically induced settlement.  It is more economical to repair damage to embankments, traveled-
way, and/or culverts resulting from liquefaction phenomenon.  Such repairs can be performed relatively 
quickly and the facilities can often be returned to service within hours to days following a seismic event.   
Therefore, for the roadway portion of the project, no mitigation against liquefaction phenomenon is 
recommended. 

8.3 Cuts and Excavations 

This section presents the analyses used to determine the stability, rippability, and grading factors of 
materials in proposed cuts or excavations.  The proposed cuts and excavations are summarized in Table 9 
and Table 17.  

8.3.1 Stability

All permanent cuts on the project will be in weathered rock.  The maximum cut height is one hundred 
twenty-five-feet (125ft).  The tallest proposed rock cuts were evaluated for stability using the maximum 
proposed slope ratio of one and one-half horizontal to one vertical (1.5H:1.0V).  Flatter and/or lower 
slopes will be at least as stable as those evaluated.  The strength parameters used in the stability analyses 
are presented in Table 18.  To be considered stable a slope must demonstrate a stability factor-of-safety 
(FS) greater than or equal to one and one-half ( 1.5) for static conditions and a stability FS greater than or 
equal to one and one-tenth ( 1.1) for pseudo-static conditions.  For a temporary slope to be considered 
stable at a specified slope ratio and height, a stability analysis must demonstrate a FS greater than or equal 
to one and two-tenths ( 1.2).

Geologic cross sections depicting finished slope ratios and anticipated lithologies are provided in Figure 
13.  Project slopes were analyzed based upon the profiles illustrated in the cross sections.  Copies of the 
stability analyses are also included within Appendix IV.  The allowable slope heights for a specified slope 
ratio and lithology are summarized in Table 19.  Slopes that are constructed at the slope ratios and/or 
slope heights indicated in Table 9 and Table 19 will demonstrate FS that satisfies Caltrans stability 
criteria.  Slopes that are constructed flatter and or lower than those indicated in Table 19 will also meet or 
exceed the stability criteria.  Any proposed permanent-slopes higher and/or steeper than those indicated in 
Table 19 must be analyzed for stability prior to inclusion into the project. 
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Stability of Cuts in Rock 

Rock cuts were evaluated for stability as discontinuous rock masses by kinematic analyses using 
stereonets and as homogenous masses by limit equilibrium analyses using the computer programs 
PCstabl-5M and GSTABL, Version 2.005.  The limit equilibrium analyses were conducted using Bishop 
Modified and Janbu Irregular Surface Methods.  For the later analyses, homogenous Mohr-Coulomb 
material was established by circular chart solutions (after Hoek and Bray, 1977). 

Stability in a rock slopes is typically controlled by discontinuities.  Joints are the most common and 
pervasive type of discontinuity will be exposed in the proposed rock slopes.  A joint set is defined as a 
collection of joints that exhibit a similar dip and trend range, and a joint system is defined as a unique 
combination of joint sets characteristic to a given rock mass.  A kinematic analysis is a graphical analytic 
method (as opposed to a numeric method) that utilizes stereonets to determine if movement along 
discontinuities is mechanically possible.  If a kinematic analysis demonstrates that movement is possible 
and that the movement is conducive to a slope failure due to rock structure for a given slope, then the 
specific condition along the adverse discontinuities is analyzed using limit equilibrium methods. 

To conduct the kinematic analyses, the six (6) distinct and regular joint sets discussed in Section 7.1.2 
were plotted on equal area and polar projection stereonets.  Depending upon the type of projection, the 
joint sets were plotted as poles, great circles, and/or dip vectors.  Since discontinuity trends could not be 
determined from rock cores, all dip angles were combined to form hypothetical discontinuity systems.  
Eighteen (18) hypothetical discontinuity systems were plotted on a stereonet at twenty degree (20) 
intervals beginning at a trend of zero degrees (0) and ending at a trend of three hundred forty degrees 
(340°).  By this process, all the possible fracture combinations in the proposed cuts were represented.  
The resulting stereonet was then used to evaluate the relationships between the hypothetical discontinuity 
systems and the proposed cuts.  Markland’s method of analysis was used to evaluate the stability of rock 
blocks and wedges formed by the intersection of these discontinuity systems.  The resulting stereonet 
analysis shows that the proposed cuts are kinematically stable regardless of actual joint trends.  Therefore, 
cuts developed at slope ratios of one and one-half horizontal to one vertical (1.5H:1.0V) or flatter will be 
stable against block, wedge and topple type failures as long as undiscovered weaknesses such as clay 
seams and/or water seepage do not exist within the slopes.  The stereonet plots are included within 
Appendix IV.

The kinematic analyses also revealed that slopes steeper than one and one-half horizontal to one vertical 
(1.5H: 1.0V) could experience topple, wedge, and planar type failures.  Additionally, the analyses 
revealed that the undiscovered presence of low friction angle material along discontinuities could result in 
planar and wedge failure on the proposed slopes with ratios of one and one-half horizontal to one vertical 
(1.5H:1.0V).  Therefore, the following conditions apply to the design of slopes in granitic rock: 

Any increase of design slope ratios above one and one-half horizontal to one vertical (1.5H:1.0V) 
require analyses before the steeper slope can be implemented. 

During construction, cuts must be evaluated as they are constructed.  If clay filled discontinuities 
or water seepage are discovered in the cut face, the cut must be reevaluated for stability.  
Conditions adverse to slope stability must be mitigated before construction of the cut is allowed 
to proceed. 

Since the rock found along the project varies from decomposed to slightly weathered, a Mohr-Coulomb 
limit equilibrium stability analyses was conducted using the computer program PCStabl 5m utilizing both 
the Modified Bishop and Janbu methods of analyses.  These slope stability analyses show that the 
proposed cuts will be stable under static and pseudo-static loading conditions, if the slopes exhibit the 
behavior of a strong soil mass as opposed to discontinuous rock. 

Materials exposed on the slope faces may be highly erodible.  Cut slopes should be protected against 
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erosion and should be vegetated in accordance with the recommendations presented in Section 12.0 or as 
determined by the District 11 Landscape Architect. 

Erosion of cut slopes may expose residual boulders that range from four and one-half-cubic-feet (4.5ft3)
to thirty-three thousand-cubic-feet (33,000 ft3) or larger.  These boulders are typically sphereoidal but 
may have any shape.  The very large boulders are usually well rooted into the slope and unlikely to erode 
out.  However, small to intermediate sized boulders can erode free of the slope.  The proposed cut slope 
ratios are sufficient to initiate and sustain rolling in any boulder that erodes out of slope.  The height of 
the cuts combined with the slope steepness will impart significant kinetic energies to rocks that erode out 
of the upper reaches of the cuts.  Such rockfall could reach the roadway with significant energy.  
Therefore, the project team should provide for undefined rockfall potential that may become evident 
during construction. 

The actual mitigation method selected to mitigate for rockfall will depend on the conditions discovered 
during construction and may include any combination of the following methods: 

Rock Bolting. 
Selective rock scaling 
Boulder size reduction and/or reshaping 
Concrete buttressing 
Localized slope shaping 
Slope Drapes 
Rock Fall Barriers 

Stability of Cuts in Alluvium, Colluvium, and Fill

No permanent cuts or excavations are planned at the locations where alluvium, colluvium, or fill have 
been mapped.  However, during construction it is anticipated that temporary excavations, will be 
developed in very loose to loose alluvium, colluviums, and fill.  These soils will be predisposed to caving 
or collapse where exposed in drilled shafts, trenches, and excavations for major and minor structures.  
The distribution of soil deposits that may adversely impact excavations are depicted in Figure 2 and 
indicated in the LOTB. 

8.3.2 Rippability

Most of the materials that will be encountered in excavations are considered rippable by standard heavy 
grading equipment.  It is anticipated that up to twenty five-percent (25%) of the subsurface materials 
found within the project rock cuts will require fragmentation to facilitate ripping and grading.  Temporary 
excavations along the bedrock contact are also likely to encounter intact rock and boulders that require 
fragmentation.  Therefore, a Special Provision (SP) for blasting should be included in the contract 
documents. 

Table 20 correlates the anticipated excavation effort with soil lithology.  Table 17 summarizes earth 
materials and conditions anticipated at some of the temporary excavations.  The excavation difficulty 
estimates presented in the tables are based upon boring records, characteristic pressure wave velocities, 
conditions visible in outcrops, geologic cross sections, records, observations on adjacent projects, and 
professional judgment.  The excavation difficulty designations presented in Table 17 and Table 20 are 
further defined in Table 21 and Table 22.  The designations in Table 21 are based upon Dearman (1978), 
The California Department of Transportation Laboratory Research Record (FHWA-CA-TL-2153-77-10), 
The Caterpillar Performance Handbook (1993), and from the National Soil Survey Handbook (1993).

Excavation difficulty designations present in Table 22 are from the Bulletin of Engineering Geology 
(1978) after Excavation Characterization Designations for Materials Identified in Field Excavations 
(Tennessee Department of Transportation, 1978), which correlates level of difficulty to heavy equipment 
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capabilities. 

8.3.3 Grading Factors 

Grading factors relate the in place volume of material to be excavated to the in place volume of material 
after placement as fill.  The factors are defined as in place volume of compacted fill divided by in place 
volume of material to be excavated. 

Gf = Vfill/Vexc 

Table 23 correlates the anticipated grading factors to the lithologies present in the project footprint.  

8.4 Embankments 

Much of the project consists of relatively short embankment fill placed over native soils.  The maximum 
height of embankment fill to be placed is approximately twenty-six-feet (26ft).  The proposed 
embankments are summarized in Table 10 and some fills depicted on the Geologic Cross Section Figure 
13.  The proposed embankments will be supported predominantly on alluvial soils within the San Luis 
Rey River floodplain.  Some intervals of the embankment will be supported on older alluvial deposits, 
terrace deposits, existing highway embankment, and granitic rock. 

Boulders and bedrock are likely to be encountered wherever embankments key into existing slopes or 
existing highway fills. 

Large intervals of the project footprint on which embankments will be placed are currently covered by 
vegetation comprised of shrubs, trees, and dense woodlands.  Native soils of the dense woodlands are 
organic rich and contain a large number of tree and shrub root balls.  Organic rich woodland soils are 
poorly suited as embankment foundations.  Therefore, the organic rich component of the woodland soils 
should be removed and replaced to a depth of two and one-half to three-feet (2.5-3ft) below the existing 
ground surface prior to placement of embankment fill.  All tree stumps and root balls within the 
embankment footprint should be removed.  All unsuitable soils within the embankment footprint should 
be removed.  Areas to receive remedial grading are presented in Tables 10, 12, and 17.  The actual area 
and depth of remedial grading may be revised during construction based on the soil conditions 
encountered.

The planned embankment fill interval located between Stations 139+25 and 159+40 will be constructed 
partially within an active channel of the San Luis Rey River.  Permanent surface water flows in the 
channel.  The underlying soils are comprised of very loose, saturated silty sand.  The site is depicted on 
Figure 14 and the geometry is depicted in the Geologic Cross Section Figure 13. The placement of 
embankment fill under the prevailing site conditions will be challenging.  Therefore, a Geosynthetic 
Reinforced Earth (GRE) system is recommended to provide a stable platform above the river surface 
upon which roadway embankment may be placed.  The proposed GRE system is comprised of a gravel 
mat, geotextile fabric, and compacted base as detailed below and depicted in Figure 15. 

The gravel mat is comprised of a five-foot (5ft) thick layer of durable gravel that is not predisposed to 
water-softening, slaking, spalling, or degradation.  To be considered durable, the gravel must meet or 
exceed the threshold testing values presented in Table 24.  The gravel mat should be open graded and the 
grading should conform to values presented in Table 24.  The gravel mat should be continuous along the 
indicated length of embankment and should extend three-feet (3ft) beyond the embankment toe.  The 
gravel should be placed upon a mostly planer working surface.  The thickness of the initial gravel lift will 
be controlled by the field conditions.  Initially gravel may be end dumped and progressively pushed over 
the river bed.  Once a stable working surface is established the thickness of subsequent gravel lifts should 
conform to Section 19 of the Standard Specifications.  Estimates on the volume of gravel needed to 
construct the mat should be somewhat increased to account for irregularities in the river bed such as 
submerged channels and holes. 



October 11, 2013 Geotechnical Design Report 
SR-76 East Project, Phase II 

EA 11-257151 /EFIS 11000204891 

22 

After the gravel mat is complete and prior to embankment construction, the gravel mat must be covered 
by a single layer of Class B2 Geotextile Reinforcing Fabric as shown in Figure 15.  The geotextile is to be 
covered by a three-foot (3ft) layer of Class 2 Aggregate Base.  To isolate the aggregate base and the 
embankment soil from the open graded gravel, the geotextile should face-wrap the aggregate base as 
depicted in Figure 15. 

Stability of the proposed fill embankments was evaluated for slopes up to twenty-six-feet (26ft) in height 
with side slopes inclined two horizontal to one vertical (2.0H:1.0V).  Slope stability analyses were 
performed for both static and pseudo-static loading conditions.  The computer program GSTABL, Version 
2.005 was utilized to perform the stability analysis.  The modeled slope geometry consisted of a fill slope 
placed over alluvial soil.  The soil strength parameters presented in Table 18 were utilized in the 
evaluation.  A seismic coefficient of thirteen one-hundredths (0.13) was applied for the pseudo-static 
analysis.  The analyses revealed that the proposed fill embankments satisfy Caltrans slope stability 
criteria. 

Materials exposed on the fill slope face may readily erode.  Therefore, the surface of fill slopes should be 
stabilized by appropriate erosion control measures.  The District 11 Landscape Architect should be 
consulted to provide appropriate erosion control measures. 

8.4.1 Settlement 

Alluvial foundation soils will settle in response to loading.  The proposed embankments will be supported 
partially or wholly on recent alluvium.  The thickness of the alluvium is highly variable and ranges from 
about thirty to sixty-feet (30-60ft). The exploratory borings and SPT data revealed that the alluvium is 
mostly loose to medium dense sand. 

The Hough method of analysis was used to estimate settlement.  Settlement analyses were performed for 
various embankment fill heights at the locations indicated in Table 25.  The estimated settlements vary 
from about three to six-inches (3-6in).  Due to the granular nature of the alluvium, the estimated 
settlements should occur rapidly as the embankment is constructed.  However, random zones of silt and 
lean clay within the alluvium may cause time-dependent settlements. 

Settlement of the alluvium will affect existing features and utilities that lie within the zone of settlement.  
Such utilities include the water line at Ramona Drive that is founded below the water table in loose to 
very loose alluvial soils near the bedrock contact.  Project designers and stakeholders should consider the 
impact of soil settlement on existing facilities. 

Settlement of the alluvium will affect proposed features that will be constructed below, within, and atop 
the roadway embankment such as culverts and pavement.  Accordingly, a settlement waiting period is 
recommended before final grading and construction of pavement and drainage improvements can begin. 

A settlement waiting period of thirty (30) days is recommended at locations where embankment heights 
are fifteen-feet (15ft) or less.  A settlement waiting period of sixty (60) days is recommended where 
embankment heights are greater than fifteen-feet (15ft) and where higher estimated settlements are 
anticipated.  The waiting period may be reduced if settlement monitoring data indicate that settlements 
have stabilized with time.  The specified thirty (30) and sixty (60) day Settlement Period Zones are 
depicted on Figure 11 and presented in Table 26. 

Settlement monitoring is recommended along the settlement zones.  Table 27 designates the locations of 
nine (9) settlement platforms that should be deployed.  These platforms will be used to monitor 
settlements resulting from embankment loads.  Weekly measurements should be conducted at each of the 
settlement platforms.  If the measured data indicates that settlement is substantially complete prior to the 
designated settlement period, the RE may allow construction of other project features to proceed.  
However, if data indicate that substantial settlement is ongoing at the end of the settlement waiting period, 
the RE may extend the waiting period. 
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A separate settlement evaluation for various soil loading scenarios was conducted by GEOCON Inc. for 
the SDCWA aqueduct crossing.  The report is included within Appendix V.  

8.5 Earth Retaining Systems 

Proposed earth retaining systems are associated with the SDCWA Pipeline Overcrossing and are not 
addressed in this GDR. 

8.6 Culvert Foundations 

The project includes construction of one hundred sixteen (116) new culvert systems that include multiple 
pipe culverts, two (2) reinforced concrete box (RCB) culverts at Flowerwood Creek (drainage systems 38 
and 39), and five (5) Wild Animal Crossings that are Standard Plan RCB.  The proposed pipe culverts are 
reinforced concrete pipe (RCP), corrugated metal pipe (CMP), and alternative pipe (APC).  In project 
intervals underlain be alluvial deposits, culverts should not be constructed until embankment settlement is 
complete. 

Soil loading conditions and settlement were analyzed for conditions present at some drainage systems.  
Soil bearing capacities were evaluated for head, end, and wing wall foundations.  Bearing capacity 
analyses were performed using the Terzaghi bearing capacity equation contained in NAVFAC DM 7.2 
(1982).  The analyses used varied with the drainage system under consideration.  In general, the analyses 
considered rectangular footings above and/or below the water table and varied from shallow footing to 
surface footing conditions.  A summary of analyses results are provided in Appendix IV. In all cases 
allowable soil pressures exceeded Standard Plan demands as indicated on Standard Plan D90.   

Due to the presence of year-round stream flow and saturated alluvium, foundation treatment will be 
necessary for drainage systems 38 and 39.  The foundation treatment is detailed in Figure 16 and is 
comprised of removing two-feet (2ft) of existing soil and replacing it with an open graded gravel layer 
wrapped in filter-fabric.  The foundation treatment should extend three-feet (3ft) to either side of the 
boxes.  In addition, the contractor must keep the excavation free of water during construction of the 
boxes.  The static water level should be drawn down to a minimum of one-foot (1ft) below the bottom of 
the excavation.  It is noteworthy that the interval containing drainage systems 38 and 39 coincides with 
identified locations of unsuitable soil, groundwater, and recommended surcharging. 

OGDS2 anticipates that some excavations for culverts may encounter unsuitable materials not identified 
during the field investigation.  This is more likely to occur in areas where natural tributary drainages join 
the San Luis Rey River floodplain.  Therefore, qualified staff should review geotechnical culvert 
foundation conditions before construction of the culvert commences.  Additionally, the project team 
should provide for undefined remedial treatment of culvert foundations that may become evident during 
construction.   

Table 17 summarizes earth materials and conditions anticipated in some of the temporary excavations 
developed for culverts.  Some of the culvert excavations will encounter groundwater.  Some culverts will 
rest below the groundwater surface.  Where culverts will be in contact with groundwater, water tight pipe 
joints should be considered.  Alternatively, the pipe joints may be wrapped in filter-fabric.  Those 
locations where groundwater is anticipated to be encountered are are identified in Table 17.   

Other than at locations of more competent granitic rock, the soils that will be encountered in culvert 
trenches may be excavated by standard heavy equipment.  Areas where more competent granitic rock is 
encountered will likely require fragmentation to facilitate excavation efforts. 

Boulders are likely to exist within the fill and along the contact between granitic rock and overlying soils.  
OGDS2 believes that the occurrence of boulders is under represented in the project borings and trench 
data.  Boulders can be very problematic in trenching operations.  The project team should provide for 
excavation difficulties presented by undefined, problematic boulders that may become evident during 



October 11, 2013 Geotechnical Design Report 
SR-76 East Project, Phase II 

EA 11-257151 /EFIS 11000204891 

24 

trench excavations. 

8.7 Soundwall Foundations 

No soundwalls are proposed for this project. 

8.8 Overhead Sign Foundations 

No overhead signs are proposed for this project. 

8.9 Infiltration Basins 

Three (3) proposed infiltration basin locations were identified for the project.  The proposed infiltration 
basins are at Fabbas Farm one hundred forty-six-feet (146ft) right of Station 292+89; the Aqueduct 
ninety-four-feet (94ft) right of Station 297+94; and the Park and Ride left of Station 332+00 through 
338+00.  These locations are depicted in Figure 9.  The percolation test results are presented in Table 5 
and on the Percolation Test Logs included in Appendix II.  

At the Fabbas Farm and Aqueduct basins, the depth to rock beneath the proposed infiltration basins is 
about sixty-feet (60ft).  The soils encountered above bedrock are alluvial deposits comprised of poorly-
graded to well-graded sands. The HSG designation at these basins is B and observed percolation rates 
varied from approximately one to three minutes per inch (1-3min/in). 

At the Park and Ride facility, zero to ten-feet (0-10ft) of recently placed, engineered embankment overlies 
bedrock.  Four (4) percolation tests were developed at locations depicted on in Figure 3 and indicated on 
the Percolation Test Logs (Appendix II).  Water did not infiltrate at any of the four (4) test locations.  The 
pre-wetting water specified by the test method did not penetrate the soil and/or rock and therefore testing 
was terminated.  The HSG designation for soils at the Park and Ride lot is B. 

Caltrans project staff informed OGDS2 that various schemes of infiltrating storm water have been 
proposed at the Park and Ride facility and at the following station intervals: 

Station 105+00  to Station 111+50 
Station 254+50 to Station 275+80 
Station 306+00 to Station 314+50 

Elevated highway embankments should not be used for the purpose of infiltrating storm water into the 
subsurface.  Excessive water within the subgrade is the major cause of adverse embankment performance 
that can include settlement, slides, piping, and pavement distress.  Project features should not be designed 
so as to cause water to migrate through highway embankments. 

9.0 MATERIAL SOURCES 

Soil and rock material needed to construct the project will be derived from project excavations and off-
site material sources.  Two (2) borrow sources are the Vessel’s Environmental Mitigation Site (Figure 3) 
and a stock-pile located at the southwest quadrant of the SR-76/I-15 Interchange (Figure 17).  Hereafter, 
the stockpile will be referred to as the 76/15 stockpile. 

On-site Excavations

Material generated from on site excavations will consist primarily of sand and silt derived from weathered 
rock and alluvium.  The material generated on site is anticipated to be suitable for use as roadway 
embankment. 

At least one hundred fifty three thousand-cubic-yards (153,000yd3) of material will be excavated from the 
two (2) main rock cuts on the project.  It is anticipated that during excavation of cuts, the decomposed to 
moderately weathered granite will disaggregate into a poorly graded to well graded silty fine to coarse 
sand with gravel, cobbles and boulders.  The actual gradation and size will depend upon the degree of 
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weathering and fracturing present in the parent material and on the relative mixing of the lithologies.  The 
granitic formations along with the colluvium and fills derived from the granitic formations will generally 
provide good subgrade material for roadways, retaining structures, and culverts. Appropriately processed 
by screening or crushing, this material is anticipated to be suitable for use as structure backfill.  Boulders 
may be broken and used as rip rap or buried in deeper portions of engineered fill. 

Vessel’s Environmental Mitigation Site

Approximately five hundred eighty-four thousand-cubic yards (584,000yd3) of borrow will come from the 
Vessel’s Environmental Mitigation Site.  Soils at the Vessel’s Environmental Mitigation Site are recent 
alluvial deposits comprised of silty sand, poorly graded sand, and well graded sand.  These soils are 
adequate for use in highway embankments.  Due to the scant binder in the Vessel’s Environmental 
Mitigation Site soils, embankments made from Vessel’s Environmental Mitigation Site soils may be more 
susceptible to rill and gulley erosion than more cohesive soils derived from other sources.  It is likely that 
soils originating from the Vessel’s Environmental Mitigation Site will need to be dried or mixed to 
facilitate compaction within embankments.  Soils imported from Vessel’s Environmental Mitigation Site 
are noncorrosive to reinforced concrete. 

There are areas of unsuitable material on the Vessel’s Environmental Mitigation Site.  The location and 
characteristics of these unsuitable materials are presented in Table 12 and on Figure 14.  The unsuitable 
material should be removed prior to starting borrow excavations at the Vessel’s Environmental Mitigation 
Site. The unsuitable materials should not be used as fill in embankments; however if permitted by the 
Landscape Architect, the unsuitable material may be used as top soil on project slopes. 

76/15 Stockpile

Approximately one hundred thirty thousand-cubic-yards (130,000yd3) of soil are stockpiled in the open 
lot located right of Station 330+00 through 336+00.  This soil was stockpiled during construction of the 
Phase 1 SR-76 /I-15 Interchange Project.  These materials were derived from excavations developed in 
moderately weathered to decomposed rock, colluvial deposits, alluvial deposits, engineered 
embankments, and non-engineered fills.  Soils contained within the 76/15 stockpile are comprised of silty 
sands, sands, gravels and cobbles, silts, lean clay, and some man-made materials comprised of asphalt 
concrete and Portland concrete cement.  Six (6) grab-samples were taken from the stockpile and were 
subsequently tested for: Gradation, Sand Equivalent, Optimum Moisture, corrosion, and Maximum 
Density.  Soil test results are included within Appendix III.   

The materials in the 76/15 stockpile are suitable for use in embankment.  However, during placement of 
the embankments, care should be taken to mix clay soils with more granular materials. 

RSP Rock Source at the Boulder Stockpile Station 272+50 to 277+50

One source from which material is currently being imported to the project site is located at a private 
construction project in western Escondido.  The site is known as the Harmony Grove Village 
Development Project (Harmony Project).  The Harmony Project is located approximately twenty road-
miles (20mi) southeast of the project site.  When this report was prepared, approximately fifty-three 
thousand-cubic-yards (53,000yd3) of boulders and aggregate had been imported from the Harmony 
Project and stockpiled on the project alignment.  Caltrans project staff informed OGDS2 that a total 
volume up to sixty-one thousand-cubic-yards (61,000yd3) of granitic boulders and aggregate will be 
imported.  Images of the rock and the stockpile are included in Figure 11. 

The Harmony Project site is predominately underlain by two (2) different types of rock, which are 
mapped as a Cretaceous granitic rock and Jurassic Santiago Peak Volcanics (Jsp).  Surface outcrops and 
geotechnical information made available to OGDS2 indicate that the granitic rock from the Harmony 
Project is suitable for use as RSP; but that the Jurassic Santiago Peak Volcanics is not suitable for use as 
RSP on the highway project.  The imported granitic boulders and cobbles are comprised of a slightly 
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weathered to fresh, medium to coarse grained, peridotite, olivine-gabbro. 

To be considered suitable for use as RSP, rock should: 

Be comprised of angular shaped blocks where the ratio of the long axis to the short axis (aspect 
ratio AL/AS) is two and one-half (2.5) or less. 

Be free of secondary fracturing and shearing. 

Be of appropriate weight, size, and gradation. 

Be durable and free of conditions that favor deterioration such as cracking, spalling, 
disaggregating, dissolving, and/or disintegrating. 

In addition, The Caltrans Standard Specifications require that rock to be used for RSP meet or exceed 
California Test Method (CTM) values for: 

Apparent Specific Gravity (CTM 206)  two and one-half (2.5) 

Absorption (CTM 206)  four and one-half-percent (4.5%) 

Durability Index (CTM 229)  fifty-two (52) 

There was insufficient time to conduct Absorption and Durability testing; however as a general rule, 
slightly fresh, very slightly fractured to unfractured granitic rock produces excellent quality RSP.  The 
general characteristics of the stockpiled rock are as follows: 

Block size ranges from thirteen-inches (13in) to greater than six-feet (6ft) along the long axis. 

Block mass ranges up to four (4) tons. 

Gradation range is poor. 

Blocks shape is prismatic to tabular.  Tabular is considered an unfavorable shape for RSP.  

Rock weathering ranges from slightly weathered to fresh. 

Specific Gravity (SPG)  two and seven-tenths (2.7).  

Schmidt Hammer  Rebound Index (H) range is: between thirty-seven and fifty-three (37< H< 53); 
for = ninety-degrees (90°) 

Based upon interpolation of Schmidt Hammer H values, the Unconfined Compressive Strength
range is sixty-nine hundred to fifteen thousand-pounds per square inch (6,900-15,000psi). 

The project plans indicates that one quarter (1/4) ton RSP is needed for the project.  Therefore, much of 
the stockpiled rock will require processing to produce cuboidal and prismatic shaped rocks with a long 
axis of approximately one and six-tenths-feet (1.6ft).  In addition to resizing, RSP generated from the 
stockpile will require processing over a stationary grizzly, sorting with a rock bucket, or sorting by a rock 
rake to generate the RSP gradation specified in the design. 

10.0 MATERIAL DISPOSAL 

Material generated during construction that is found to be unsuitable for use as roadway subgrade, 
embankment, or topsoil should be placed at an appropriate location within the projects limits or properly 
disposed.  Temporary or permanent stockpiles of excess or unsuitable materials should not be placed on 
or immediately adjacent to the existing traveled-way or above utilities.  The loose, saturated alluvial soils 
and non-engineered fill present along existing SR-76 will settle in response to stockpile loads.  The 
Landscape Architect may provide recommendations for the spreading of unsuitable material in 
appropriate locations. 
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11.0 RECOMMENDATIONS 

1) A settlement waiting period as discussed in Section 8.4.1 is required for the embankment fill 
locations.  The settlement period begins when an embankment has been constructed to its full width 
and subgrade elevation. 

2) Nine (9) settlement platforms should be installed as discussed in Section 8.4.1.  Each platform should 
be measured weekly.  OGDS2 staff will be available to provide analyses of survey data and determine 
when settlement is substantially complete. 

3) All the stumps and root balls occurring within the footprint of the embankments should be removed. 

4) Remedial grading and foundation treatment at embankments and minor structures should be 
conducted as described in Section 8.4..  

5) Vertical steel pipe risers of unknown origin and purpose are described in Section 2.1.4.  Regardless of 
the origin and purpose, the pipes occur within the footprint of proposed embankments and should be 
appropriately abandoned.  Without information indicating otherwise, the pipes should be considered 
to be wells and therefore should be abandoned as wells in conformance with: 

San Diego County Code Title 6:  Health and Sanitation; Division 7:  Water and Water Supplies; 
Chapter 4 Wells. 

Water Well Standards State of California Bulletin 74-81 

Water Well Standards State of California Bulletin 74-90 (Supplement to Bulletin 74-81) 

If subsequent to this report information is discovered that reveals the pipes are not wells, formal well 
abandonment procedures are not required.  In addition to abandoning the pipe-risers, during 
construction an effort should be made to determine if there is an underground pipeline along and or 
adjacent to the pipe-risers.  Therefore, to explore for the existence of a possible pipeline network 
connecting the risers, the project team should provide trenching excavations at the following four (4) 
select pipe riser locations: 

17 Ft. Rt. Station 165+45 Remove and recompact existing soil pursuant to Figure 18. 

64 Ft. Lt. Station 176+68 Remove and recompact existing soil pursuant to Figure 18. 

33 Ft. Rt. Station 185+62 Remove and recompact existing soil pursuant to Figure 18. 

50 Ft. Rt. Station 190+20 Remove and recompact existing soil pursuant to Figure 18. 

The trenches should be fifteen-feet (15ft) in depth, fifteen-feet (15ft) in length, and six-feet (6ft) in 
width.  The exploratory trenches are presented in Tables 12 and 17 and are depicted in Figures 14 and 
18.  The trenches should be backfilled with compacted soil following the exploration. 

The Project team should also provide for the proper abandonment of a pipeline network should one be 
discovered during construction.  For estimating purposes, the network should be assumed to consist 
of an eight-inch (8in) diameter pipeline that connects the pipe-risers between Stations 165+45 and 
190+20. 

6) Any of the seventeen (17) water wells registered with the DWRB, discussed in Section 2.1.4, or any 
other water well encountered during construction that is not in use must be abandoned. Well 
abandonment must be in conformance to standards discussed item 5 above. 

7) A Geosynthetically Reinforced Embankment (GRE) should be constructed between Station 139+25 
and 159+40 as discussed in Section 8.4. 
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8) Wherever culvert segments penetrate the geosynthetic fabric, measures should be taken to segregate 
the Class 2 Aggregate Base and the embankment soils from the gravel-mat by placing filter fabric as 
depicted in Figure 19.  The filter fabric should be placed in-between the culvert and the gravel and 
overlap the geotextile fabric a minimum of three-feet (3ft) as indicated in the detail. 

9) The Palisades described in Section 4.3 should be appropriately abandoned.  Abandonment of the 
Palisades should include: 

Removal of the palisade nets.

Removal of pipe piles that occur within the embankment footprint.  The pipe piles may be cut off 
three to four-feet (3-4ft) below the current ground surface with the lower portion left in place. 
The remaining portion of pipe pile should be filled with slurry. 

10) Foundation treatment (Figures 16 and 18) at drainage systems 38 and 39 should be constructed as 
discussed in Section 8.6. 

11) Generally, the allowable cut slope ratios are one and one-half horizontal to one vertical (1.5H: 1.0V) 
or flatter.  The allowable cut slope ratios in granitic rock are discussed in Section 8.3.1. 

12) Richie Criteria setbacks should be provided between the toe of cut slopes and the traveled-way 
pursuant to the DPGR.  The set back distance includes the paved shoulder. 

13) The allowable slope ratios in fill or alluvium are two horizontal to one vertical (2.0H:1.0V) or flatter. 

14) OGDS recommends against disposing storm water through designed infiltration systems into project 
embankments.  

15) When temporary groundwater control, blasting, and/or excavations are to occur near functioning 
wells, a pre-construction evaluation of the well should be completed.  The pre-construction evaluation 
should include: water quality, yield, and recovery time. 

12.0 DESIGN ADVISORIES 

1) The project designers should be aware that, unless specifically addressed within this report, the 
effects of temporary and permanent improvements on existing utilities have not been evaluated by 
OGDS2. 

2) There are both existing and proposed sewer lines affected by the project.  The proposed sewer line is 
addressed in a separate GDR prepared by GEOCON Inc., which recommends that project 
embankments be constructed and allowed to settle before the new sewer line is constructed. 

Loading from project embankments will mobilize significant settlement along the existing sewer line.  
Due to variations in the foundation soils along the sewer alignment, much of the settlement is likely 
to be differential settlement. The pipeline passes through alternating outcrops of loose saturated 
alluvial soil, other native and man-placed soils, and granitic rock.  Alluvial soils and fills will undergo 
the greatest amount of settlement; decomposed granite and granitic rock the least. 

3) The results of the corrosion tests show that the subsurface soils along the project are essentially non-
corrosive.

4) Field observations and the experience of OGDS2 staff suggests that the occurrence of boulders within 
the existing embankments and along the bedrock contact is under represented in the project borings 
and trench data.  Boulders can be very problematic in trenching operations.  The project team should 
provide for the undefined presence of boulders that may impact trenching operations. 

5) Underground utilities that are located in proximity to the proposed embankments or are adjacent to 
excavations in alluvial soils may be adversely impacted by the placement of embankment fill or by 
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the removal of confinement.  The potentially adverse affects of earthwork should be considered by 
project designers. 

6) Embankment loads on compressible soils may adversely impact utilities located beneath or adjacent 
to the loads.  Project designers should consider differential settlements and the use of appropriate 
alternative design measures to mitigate these conditions. 

7) Soil conditions at the Fabbas Farms and Aqueduct sites meet criteria for establishment of infiltration 
basins.  Soil conditions at the Park and Ride Facility do not satisfy infiltration basin criteria. 

8) In lieu of excavating already in-place RSP located between Stations 142+00 and 147+40, the existing 
RSP may be buried by new embankment providing that: 

The RSP is encapsulated by filter fabric placed over the RSP to segregate the RSP from the new 
embankment. 

The new embankment is keyed into existing slopes pursuant to the Standard Specifications. 

9) The project team should provide for: 

Up to five hundred-feet (500ft) of medium-energy dynamic rock fall barrier.  This funding may 
be used for other rockfall/rock-roll mitigation strategies in lieu of a barrier, as determined during 
construction. 

Remediation of unanticipated unsuitable soil conditions. 

Undefined difficult excavation conditions. 

Abandonment of a postulated underground pipeline connecting the Pipe Risers. 

Abandonment of water wells.    

10) Site soils are designated as severe in terms of erosion potential.  Therefore, the District 11 Landscape 
Architect should be consulted to provide appropriate erosion control measures.  In order to minimize 
erosion in cut slopes the following measures should be considered: 

Aggressive erosion protection through establishment of deep-rooted plants and/or slope 
serrations. 

Cut slopes greater than eighty-feet (80ft) in height should be benched.  Benches should be a 
minimum of twenty-feet (20ft) in width and should provide concrete lined ditches to collect and 
conduct drainage off-site. 

Where cuts converge with natural slopes, the transition should be smoothly rounded and 
contoured.  Lateral slope transitions should be contoured and flattened; transitions should not be 
sharp and/or abrupt. 

Brow ditches should be constructed wherever off-site drainage gradients are toward cut slopes.  
The drainage ditches should be developed with minimal cuts and should be at elevations below 
all potential contributory runoff sources. 

Concrete berms should be constructed behind brow ditches where necessary to prevent flows 
running parallel to brow ditches. 
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13.0 CONSTRUCTION CONSIDERATIONS 

1) A representative from OGDS2 should be present during the grading of cut slopes to confirm that the 
conditions exposed in cuts are consistent with the anticipated conditions or to provide alternative 
slope design if warranted by the conditions exposed. 

2) A representative from OGDS2 should be present during remedial grading operations. 

3) A representative from OGDS2 should be present during well abandonment.  

4) OGDS2 should be contacted if soft soils, saturated soils, or soils suspected of being unsuitable are 
encountered in excavations. 

5) Settlement periods are designated for all project embankments.  Settlement must be substantially 
complete before construction of utilities, culverts, structures, and/or flatwork below, within, and on 
top of the embankment can begin.  OGDS2 should designate when settlement is substantially 
complete. 

6) Clays and hard pan exposed in subgrade should be protected from moisture.  Should clays and hard 
pans become wet they will likely soften and become unsuitable for use in foundations.  If hard pans 
and clays are deemed too soft for use as subgrade then they should be removed and subgrade 
elevation should be re-established. 

7) Temporary surface water and groundwater control will be necessary to construct numerous project 
features.  Control of surface water, groundwater, or seepage may require the use of cofferdams, 
drainage sumps, drainage blankets, dewatering wells, or shallow well points. 

8) It is anticipated that groundwater will be encountered in excavations for numerous project features 
including minor culverts, box culverts, and embankment foundations.  The Contractor shall keep the 
excavations free from water during construction.  When groundwater is encountered, the static water 
level should be drawn down to a minimum of one-foot (1ft) below the bottom of excavations to 
maintain the undisturbed state of the native soils and to prevent softening of the bottom of the 
excavation.  Dewatering systems should operate continuously until the backfill has been completed to 
three-feet (3ft) above the normal static groundwater level. 

9) Where improvements occur in channels actively conveying water, flows must be diverted around the 
work zone. 

10) It is likely that significant amounts of soil imported from Vessel’s Environmental Mitigation Site will 
require drying or mixing prior to fill placement in order to obtain the required compaction within 
embankments. 

10) Boulders, cobbles and aggregate stockpiled between Station 272+50 to Station 277+50 are within the 
footprint of the project embankment where a settlement period is designated.  The boulders must be 
moved prior to the placement of embankment along this interval. 

11) Intervals of the proposed freeway embankment will be founded on floodplain soils.  These soils are 
often comprised of loose sands.  The depth to ground water will fluctuate seasonally and may be close 
to ground surface following significant rainfall.  Subgrade pumping is likely under such conditions. 

12) Due to the presence of very loose to loose subgrade soils, vehicles and equipment may become mired 
when working on the surface of alluvial soils.  Specialized equipment may be needed to access the 
site and conduct initial earthwork and site preparation. 

13) Prior to commencing construction operations involving dewatering, groundwater pumping, blasting, 
and/or excavations, a pre-construction evaluation of working wells located adjacent to the work zone 
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should be completed.  The pre-construction evaluation should include: depth to water, water quality, 
well yield, and well recovery time. 

14) The sandy nature of some soils present within the project will predispose excavation walls to 
collapse.

15) Between approximate Stations 304+84 and 316+00, new embankment will key into slopes comprised 
of side-hill fill containing boulders and granitic bedrock.  Construction conditions along this interval 
are complicated by the presence of an existing sewer line and the alignment of the proposed sewer 
line.

16) Heavy ripping and rock fragmentation is anticipated at several cut slope locations and in trenches.  A 
Special Provision for controlled blasting should be included within the bid package.  Project staff 
should be aware of the following: 

Blasting should proceed under full facility closures unless site conditions warrant otherwise. 

The duration of closure needed to conduct blasting is typically fifteen-minutes (15min) or less; 
however, misfires, rock on the road, or temporary blast induced slope instabilities may require 
closures of longer duration. 

In general, State regulations preclude blasting operations after dark.  If facility closures are 
limited to night-time hours then a special permit allowing for night-time blasting can be obtained 
from the California Occupational Safety and Health Agency (Cal-OSHA).  Obtaining Cal-OSHA 
permits for blasting is the responsibility of the Contractor. 

17) The Contractor should submit an excavation plan prior to developing cuts within the granitics.  The 
excavation plan should include: 

Means and methods to prevent rock from rolling onto or across the highway as the cuts are being 
developed. 

Means and methods to control the work zone, highway, and adjacent public areas should an 
imminent rock fall/rock rollout condition develop. 

The name of the person responsible for designating that the slope is secure against rock fall/rock- 
rollout during operations and at the end of shift before the equipment operators leave the site. 

18) The planning of staged construction should account for temporary excavations, such as the temporary 
excavations needed to construct culverts and utilities.

19) Highway embankment will be placed and allowed to settle prior to the construction of culverts and 
utilities below the embankment thereby requiring the development of relatively deep excavations.  
The difficulty of these deep excavations should be accounted for by the design team and the 
Contractor.

14.0 ACTUAL VS. REPORTED SITE CONDITIONS 

The characterizations of geotechnical conditions along the project alignment and presented in this report 
are based on the review of the design information provided, proposed project features, as-built plans, 
geologic maps, geologic literature, archival reports, exploration, and laboratory testing.  The evaluations 
and recommendations contained in this report are based on the information discovered and data gathered.  
If conditions are encountered during the project that appear to differ from the conditions conveyed in this 
report, or if construction difficulties related to soil conditions are encountered, a representative of OGDS2 
Branch-D should be consulted to assist with the assessment of the prevailing geotechnical conditions and 
to assist in formulating appropriate strategies to facilitate project completion. 

Should project design features vary significantly from those described in this report an updated GDR 



October 11, 2013 Geotechnical Design Report 
SR-76 East Project, Phase II 

EA 11-257151 /EFIS 11000204891 

32 

should be prepared by OGDS2 Branch-D to address the geotechnical considerations related to those 
features. 
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FIGURE 15:
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FIGURE 16: FOUNDATION TREATMENT 
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FIGURE 18:
Pipeline Investigation Trench Detail and Foundation 
Treatment Detail DS 38 and 39. 
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Table 1: 
EXISTING  CUT AND NATURAL SLOPES.

FROM TO Line Material CUT HEIGHT (ft)
 SLOPE RATIO 

(H:V) BENCH2 Observed
Erosion

NOTES

126+80 129+15 76RA1 Granitic 0 to 35 1:1.4 NO
Very Slight (E1) to 

Slight (E2)

135+50 141+50 76RA1
Decomposed to moderately 
weathered granitic rock 
(existing cut)

0 to 40 1.3:1 NO
Very Slight (E1) to 

Slight (E2)

142+00 149+25 76RA1
Decomposed to moderately 
weathered granitic rock 
(existing cut)

0 to 25 1:2.7 NO
Very Slight (E1) to 

Slight (E2)

151+40 153+50 76RA1

Alluvium, terrace deposit, 
decomposed to intensely 
weathered rock, and non 
engineered fill.

0-6 1:1.33 NO
Very Slight (E1) to 

Slight (E2)

160+25 164+75 76RA1

Alluvium, terrace deposit, 
decomposed to moderately 
weathered granitic rock 
(existing cut), and non 
engineered fill.

0-20 1.4:1 NO
Very Slight (E1) to 

Severe (E4)

165+75 172+50 76RA1

Alluvium, terrace deposit, 
decomposed to moderately 
weathered granitic rock 
(existing cut), and non 
engineered fill.

0-15 1:1.5 NO
Very Slight (E1) to 

Slight (E2)

STATION INTERVAL1

182+25 190+10 76RA1

Alluvium, terrace deposit, 
decomposed to moderately 
weathered granitic rock 
(existing cut).

0-20 1.4:1 NO
Very Slight (E1) to 

Severe(E4)

220+25 242+50 76RA1

Alluvium, terrace deposit, 
decomposed to moderately 
weathered granitic rock 
(existing cut), and non 
engineered fill.

0-10 1:1.23 NO
Very Slight (E1) to 

Slight (E2)

Geotechnical Design Report
SR-76 East Project, Phase II
EA 11-257151 /EFIS 11000204891 1 of 2



Table 1: 
EXISTING  CUT AND NATURAL SLOPES.

FROM TO Line Material CUT HEIGHT (ft)
 SLOPE RATIO 

(H:V) BENCH2 Observed
Erosion

NOTES

STATION INTERVAL1

242+50 249+50 76RA1

Alluvium, terrace deposit, 
decomposed to moderately 
weathered granitic rock 
(existing cut), and non 
engineered fill.

0-35 1:1.37 YES
Very Slight (E1) to 

Slight (E2)

254+50 270+00 76RA1

Alluvium, terrace deposit, 
decomposed to moderately 
weathered granitic rock 
(existing cut), and non 
engineered fill.

0-35 1:1.37 NO
Very Slight (E1) to 

Severe(E4)

302+00 316+25 76RA1

Alluvium, terrace deposit, 
decomposed to moderately 
weathered granitic rock 
(existing cut), and non 
engineered fill.

0-47 1:1.37 NO
Very Slight (E1) to 

Severe(E4)
Existing Side Hill Cut 

and Fill.

323+50 327+75 76RA1

Alluvium, terrace deposit, 
decomposed to moderately 
weathered granitic rock 
(existing cut),  non engineered 
fill, and Engineered Fill.

0-25 1:1.5 NO
Very Slight (E1) to 

Severe(E4)
Existing Trough Cut

decomposed to moderately
2556+00 2564+00 FL-A

decomposed to moderately
weathered granitic rock 
(existing cut)

0-115 1:1.37 NO
Very Slight (E1) to 

Severe(E4)
Cell Tower on Existing 

Cut

1:  Based upon project layout sheets dated: Rev 03/30/2011.  2: Existing Bench or Easement Road.
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Table  2: NRCS SOIL SERIES MAPPED WITHIN  THE PROJECT FOOTPRINT.

Soil Symbol Series Name Hydrologic Soil Group Classification Erosivity Index

AtD Altamont clay, 9 to 15% slopes D
Calcareous shale; Depth to weathered 

bedrock 36 to 40 inches. Moderate

CIE2
Cieneba coarse sandy loam, 15 to 30% 

slopes, eroded C

Residuum weathered from granite and 
granodiorite; Depth to weathered bedrock 

10 to 14 inches. Severe

CmE2
Cieneba coarse sandy loam, 9 to 30% 

slopes, eroded C

Residuum weathered from granite and 
granodiorite; Depth to weathered bedrock 

8 to 12 inches. Severe

CmrG
Cieneba very rocky coarse sandy 

loam, 30 to 75% slopes C

Residuum weathered from granite and 
granodiorite; Depth to paralithic bedrock 4 

to 20 inches. Severe

FaD2
Fallbrook sandy loam, 9 to 15% 

slopes, eroded B

Residuum weathered from granodiorite; 
Depth to weathered bedrock 47 to 51 

inches. Severe

FaE2
Fallbrook sandy loam,15 to 30% 

slopes, eroded C

Residuum weathered from granodiorite; 
Depth to weathered bedrock 28 to 32 

inches. Severe

GoA Grangeville Fine SandY Loam  0 to 2% 
Slopes

B
Alluviium derived from granite; Sandy 
loam, fine sandy loam, very fine sandy 

loam 11 to 60 inches..
Slight

GrC Greenfield  Sandy Loam 5 to 9% 
Slopes

B
Alluvial Soils derived from granite; 

Stratified loamy coarse sand to sandy loam 
34 to 66 inches. 

Moderate

GrD
Greenfield  Sandy Loam 9 to 15% 

Slopes B

Alluvial Soils derived from granite; 
Stratified loamy coarse sand to sandy loam 

34 to 66 inches. Severe

PeC Placentia sandy loam, 2 to 9 % slopes D

Alluvial Soils derived from granite; Clay 
loam, sandy clay loam 34 to 63 inches. 

Moderate

PeC2
Placentia sandy loam, 5 to 9% slopes, 

eroded D
Alluvial Soils derived from granite; Clay 
loam,  sandy clay loam 34 to 63 inches. 

Moderate

PeD2
Placentia sandy loam, 9 to 15%

slopes, eroded D
Alluvial Soils derived from granite; Clay 
loam,  sandy clay loam 34 to 63 inches. Severe

RaB Ramona sandy loam, 2 to 5% slopes D
Alluvial Soils derived from granite; Sandy 
clay loam, sandy loam 34 to 63 inches. 

Moderate
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Table  2: NRCS SOIL SERIES MAPPED WITHIN  THE PROJECT FOOTPRINT.

Soil Symbol Series Name Hydrologic Soil Group Classification Erosivity Index

RaC Ramona sandy loam, 5 to 9% slopes B

Alluviium derived from granite; Sandy clay 
loam, sandy loam 60 to 74 inches..

Moderate

RaD2
Ramona sandy loam, 9 to 15% slopes, 

eroded B

Alluviium derived from granite; Sandy clay 
loam, sandy loam 60 to 74 inches..

Severe

ReE Redding cobbly loam, 9 to 30 % slopes D

Alluviium derived from mixed sources; 
cobbly clay loam, cobbly clay 10 to 20 

inches; indurated 20 to 30 inches...

Severe

Rm Riverwash D

Sandy, gravelly, or cobbly alluvium derived 
from mixed sources; Stratified extremely 
gravelly coarse sand to gravelly sand 6 to 
60 inches. Slight

TuB Tujunga sand, 0 to 5% slopes A

Alluvial Soils derived from granite; 
Stratified gravelly sand to gravelly loamy 

sand 34 to 60 inches. Slight

VaA Visalia sandy loam, 0 to 2% slopes B
Alluvial Soils derived from granite; Very 
fine sandy loam, loam 40 to 60 inches. Slight

VaB Visalia sandy loam, 2 to 5% slopes B
Alluvial Soils derived from granite; Very 
fine sandy loam 40 to 60 inches. Slight

VsD
Vista coarse sandy loam, 9 to 15% 

slopes B

Residuum weathered from granodiorite 
and quartz-diorite; Depth to weathered 
bedrock 35 to 39 inches. Severe

VsD2
Vista coarse sandy loam, 9 to 15% 

slopes, eroded B

Residuum weathered from granodiorite 
and quartz-diorite; Depth to weathered 
bedrock 30 to 34 inches. Severe

VsE
Vista coarse sandy loam, 15 to 30% 

slopes B

Residuum weathered from granodiorite 
and quartz-diorite; Depth to weathered 
bedrock 30 to 34 inches. Severe
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Table  2: NRCS SOIL SERIES MAPPED WITHIN  THE PROJECT FOOTPRINT.

Soil Symbol Series Name Hydrologic Soil Group Classification Erosivity Index

VsE2
Vista coarse sandy loam, 15 to 30% 

slopes, eroded B

Residuum weathered from granodiorite 
and quartz-diorite; Depth to weathered 
bedrock 30 to 34 inches. Severe

VvG
Vista rocky coarse sandy loam, 30 to 

65% slopes B

Residuum weathered from granodiorite 
and quartz-diorite; Depth to weathered 
bedrock 25 to 29 inches. Severe
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Low Date High Date Low Date High Date
Station (ft) Offset (ft) Source

Depth to Water Elevation of Water
11 SD 76 12.4/17.6

Borehole Designation Reference
Line

Elev.(ft) Easting Northing

1 R 11 12500 125+18 75.3 rt "A" 176.5 6266188.98 2054384.72 Boring 18.30 11/16/11 158.20 11/16/11
2 R 11 13500 134+65 39.0 rt "A" 178.0 6266846.13 2055103.01 Boring 7.00 12/19/12 171.00 12/19/12
3 A 11 13602 136+20 127.0 lt "A" 190.2 6266771.01 2055335.48 Boring Not Encountered
4 R 11 14150 141+68 20.0 lt "A" 189.0 6267246.91 2055627.50 Boring 11.60 8/24/11 177.40 8/24/11
5 RC 11 14500 145+55 214.0 lt "A" 286.1 6267379.44 2056000.55 Boring
6 RC 11 14765 147+07 171.8 lt "A" 255.3 6267617.19 2056133.47 Boring
7 A 11 14950 149 68 81 0 lt "A" 190 1 6267796 31 2056214 11 B i

Not Encountered
Not Encountered
N t E t d7 A 11 14950 149+68 81.0 lt "A" 190.1 6267796.31 2056214.11 Boring

8 R 12 15000 150+18 90.0 rt "A" 188.6 6267946.64 2056118.52 Boring 4.80 1/10/12 183.80 1/10/12
9 R 12 15600 156+18 87.0 rt "A" 188.2 6268411.89 2056479.76 Boring 5.20 1/10/12 183.00 1/10/12
10 R 12 15898 159+16 71 0 rt "A" 187 8 6268651 59 2056653 23 Boring 6 50 1/10/12 181 30 1/10/12

Not Encountered

10 R 12 15898 159+16 71.0 rt A 187.8 6268651.59 2056653.23 Boring 6.50 1/10/12 181.30 1/10/12
11 R 11 16550 165+68 42.0 rt "A" 194.4 6269186.89 2057026.60 Piezometer 15.80 9/21/12 14.95 5/4/12 178.60 9/21/12 179.45 5/4/12
12 R 12 18900 189+18 85.0 rt "A" 197.4 6271195.20 2058247.69 Boring 17.40 1/11/12 180.00 1/11/12
13 R 11 20225R 202+43 95.0 rt "A" 208.8 6272317.70 2058939.19 Boring 6.50 12/14/11 203.00 12/14/11g / / / /
14 R 13 20300L 203+00 98.0 lt "A" 204.0 Piezometer 9.30 4/17/13 9.10 2/8/13 194.70 4/17/13 194.90 2/8/13
15 R 13 20335 203+35 197.0 lt "A" 205.0 Piezometer 6.20 1/9/13 5.70 2/8/13 198.80 1/9/13 199.30 2/8/13
16 R 12 20980 209+98 285.8 lt "A" 209.0 6272912.68 2059567.22 Boring 6.50 1/11/12 202.50 1/11/12
17 R 11 21000 210+18 0 "A" 210.0 6272996.27 2059292.91 Boring 11.60 12/14/11 198.40 12/14/11
18 R 11 21500 215+18 80.0 rt "A" 206.9 6273494.64 2059277.48 Piezometer 13.10 9/21/12 9.10 2/8/13 193.40 9/21/12 197.80 2/8/13
19 R 11 22000 220+22 108.8 rt "A" 206.2 6273980.90 2059255.06 Boring 12.90 11/9/11 193.90 11/9/11
20 R 11 22422 224+40 95 0 rt "A" 207 9 6274398 06 2059189 36 Boring 11 70 5/4/12 196 20 5/4/1220 R 11 22422 224+40 95.0 rt "A" 207.9 6274398.06 2059189.36 Boring 11.70 5/4/12 196.20 5/4/12
21 R 11 24000 240+18 0 "A" 217.0 6275960.38 2059498.80 Boring
22 R 11 25000 250+18 61.0 lt "A" 221.2 6276943.47 2059725.75 Boring 11.30 12/13/11 209.90 12/13/11
23 R 11 26000 260+18 110.0 rt "A" 219.4 6277959.00 2059572.51 Piezometer 13.00 9/21/12 12.10 5/4/12 206.40 9/21/12 207.30 5/4/12

Not Encountered

/ / / / / / / /
24 R 11 26500 265+18 100.0 rt "A" 217.9 6278459.21 2059724.63 Boring
25 R 11 27171L 271+89 163.0 lt "A" 228.6 6278889.32 2060287.33 Boring 21.50 8/17/11 207.10 8/17/11
26 R 11 27171R 271+89 75.0 rt "A" 221.6 6279041.71 2060104.51 Piezometer 11.40 9/21/12 10.50 5/4/12 210.20 9/21/12 211.10 5/4/12
27 A 11 27429 274+74 31.0rt "A" 223.3 6279204.24 2060317.22 Boring 10.75 8/17/11 212.50 8/17/11
28 A 11 27929 279+47 4.5 lt "A" 228.2 6279481.87 2060737.13 Boring 11.61 8/16/11 216.60 8/16/11
29 R 11 28959 289+63 18.0 rt "A" 229.5 6280113.53 2061532.23 Piezometer 12.80 9/21/12 11.70 5/4/12 216.70 9/21/12 217.80 5/4/12

l " " / / / /30 A 11 29000 289+94 71.0 lt "A" 225.5 6280054.40 2061657.19 Boring 4.10 8/16/11 221.40 8/16/11
31 A 11 29467 294+47 102.0 lt "A" 232.4 6280483.67 2061871.36 Boring 11.70 8/17/11 220.70 8/17/11
32 R 11 29622 296+22 29.3 lt "A" 233.1 6280652.80 2061875.99 Boring
33 A 11 30600R 305+88 60 0 rt "A" 235 3 6281543 26 2062324 35 Piezometer 15 50 9/21/12 14 00 5/4/12 219 80 9/21/12 221 30 5/4/1233 A 11 30600R 305+88 60.0 rt A 235.3 6281543.26 2062324.35 Piezometer 15.50 9/21/12 14.00 5/4/12 219.80 9/21/12 221.30 5/4/12
34 R 11 31265 312+64 88.9 rt "A" 255.6 6282004.78 2062844.83 Boring 11.80 11/1/11 243.80 11/1/11
35 R 11 31796L 318+44 75.0 lt "A" 252.0 6282138.54 2063386.10 Boring 25.60 10/19/11 226.80 10/19/11
36 R 11 31796R 317+41 1.0 lt "A" 250.0 6282257.74 2063312.67 Boring 21.90 10/27/11 228.10 10/27/1136 R 11 31796R 317+41 1.0 lt A 250.0 6282257.74 2063312.67 Boring 21.90 10/27/11 228.10 10/27/11
37 RC 11 32382 323+82 147.0 lt "A" 289.3 6282451.67 2063908.89 Boring
38 RC 11 32900 329+00 250.0 lt "A" 331.6 6282727.53 2064359.18 Boring
39 RC 11 33176 331+76 515.0 lt "A" 406.2 6282720.18 2064741.74 Boring

Not Encountered
Not Encountered
Not Encountered
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Low Date High Date Low Date High Date
Station (ft) Offset (ft) Source

Depth to Water Elevation of Water
11 SD 76 12.4/17.6

Borehole Designation Reference
Line

Elev.(ft) Easting Northing

40 A 09 101 112+71 176.0 lt "A" 180.0 Boring 17.20 6/8/09 162.80 6/8/09
41 A 09 104 145+40 157.0 lt "A" 281.0 Boring
42 A 09 105 164+60 140.0 lt "A" 226.0 Boring Not Encountered

Not Encountered

43 A 09 106 178+54 7.0 rt "A" 196.0 Boring 17.00 6/9/09 179.00 6/9/09
44 A 09 107 186+92 96.0 lt "A" 224.0 Boring
45 A 09 109 240+31 26.0 rt "A" 214.0 Boring
46 A 09 112 295 64 105 0 t "A" 235 0 B i 15 00 6/9/09 220 00 6/9/09

Not Encountered
Not Encountered

46 A 09 112 295+64 105.0 rt "A" 235.0 Boring 15.00 6/9/09 220.00 6/9/09
47 R 09 201 105+83 115.0 rt "A" 170.0 Boring 16.70 6/3/09 153.30 6/3/09
48 A 09 301 208+15 396.0 lt "A" 210.5 Boring
49 A 09 302 286+99 240 0 lt "A" 238 0 Boring

Not Encountered
Not Encountered49 A 09 302 286+99 240.0 lt A 238.0 Boring

50 A 09 303 300+38 298.0 lt "A" 250.0 Boring
51 A 09 304 328+38 38.0 rt "A" 292.5 Boring
52 A 09 401 338+08 93.0 lt "A" 302.0 Boring

Not Encountered
Not Encountered

Not Encountered
Not Encountered

g
53 A 11 001 335+13 339.0 lt "A" 315.0 Boring
54 A 11 002 337+24 483.0 lt "A" 318.0 Boring
55 A 11 003 336+81 161.0 lt "A" 305.0 Boring

Not Encountered
Not Encountered

Not Encountered

56 B 1 210+90 50.0 lt "A" 205.0 Boring 11.00 12/19/12 194.00 12/19/12
57 RC 11 001 130+66 160.0 lt "A" 187.2 Boring 15.20 7/6/11 172.00 7/6/11
58 RC 11 001 180+11 103.0 lt "A" 196.4 Boring 23.40 8/1/11 173.00 8/1/11

" " / / / /59 RC 11 001 213+09 32.0 rt "A" 210.4 Boring 13.50 4/4/12 196.90 4/4/12
60 RC 11 001 253+93 165 lt "A" 223.1 6277320.35 2059822.96 Boring 14.90 7/11/11 208.20 7/11/11
61 RC 11 001 271+86 70.5 rt "A" 220.8 6279036.74 2060106.06 Boring 10.50 4/4/12 210.30 4/4/12
62 RC 11 001 299+51 92 0 lt "A" 235 5 Boring 14 70 8/1/11 220 80 8/1/1162 RC 11 001 299+51 92.0 lt A 235.5 Boring 14.70 8/1/11 220.80 8/1/11
63 RC 11 001 317+41 1.0 lt "A" 249.9 6282168.70 2063302.36 Boring 20.90 10/18/11 229.00 10/18/11
64 RC 11 002 212+39 44.0 lt "A" 208.5 Boring 18.50 12/19/12 190.00 12/19/12
65 R 11 002 271+89 171.5 lt "A" 228.2 6278882.60 2060293.00 Boring 23.20 8/17/11 205.00 8/17/1165 R 11 002 271+89 171.5 lt A 228.2 6278882.60 2060293.00 Boring 23.20 8/17/11 205.00 8/17/11
66 RC 11 002 299+41 28.0 rt "A" 234.8 Boring 22.80 7/20/11 212.00 7/20/11
67 RC 11 002 318+44 75.0 lt "A" 255.9 6282160.65 2063429.78 Boring 25.90 10/19/11 230.00 10/19/11
68 RC 11 003 299+21 119.0 rt "A" 235.3 Boring 15.30 7/27/11 220.00 7/27/11
69 RC 11 004 300+70 143.0 rt "A" 236.0 Boring 19.00 8/3/11 217.00 8/3/11
70 RC 11 005 301+20 45.0 lt "A" 232.6 Boring 22.60 8/9/11 210.00 8/9/11
71 RC 11 006 300+98 3.0 rt "A" 233.3 Boring 13.30 8/10/11 220.00 8/10/11
72 RC 12 001 17+66 11.7 lt "HBR1" 209.7 Boring 17.70 11/6/12 192.00 11/6/12
73 RC 12 001 128+78 2.8 lt "A" 178.3 Boring 16.30 1/31/12 162.00 1/31/12
74 RC 12 001 180+18 36.5 rt "A" 193.7 Boring 23.70 1/25/12 170.00 1/25/12
75 RC 12 001 211+95 17 0 lt "A" 208 3 B i75 RC 12 001 211+95 17.0 lt "A" 208.3 Boring
76 RC 12 001 253+81 64.0 rt "A" 218.2 6277303.03 2059593.87 Boring 13.50 4/3/11 204.70 4/3/11
77 RC 12 001 299+42 46.0 lt "A" 234.6 Boring
78 RC 12 002 18+66 36 4 rt "HBR1" 202 7 Boring 2 50 12/11/12 200 20 12/11/1278 RC 12 002 18+66 36.4 rt HBR1 202.7 Boring 2.50 12/11/12 200.20 12/11/12
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Low Date High Date Low Date High Date
Station (ft) Offset (ft) Source

Depth to Water Elevation of Water
11 SD 76 12.4/17.6

Borehole Designation Reference
Line

Elev.(ft) Easting Northing

79 RC 12 002 299+45 32.0 lt "A" 234.8 Boring
80 RC 12 003 20+62 1.3 lt "HBR1" 212.5 Boring 12.50 12/12/12 200.00 12/12/12
81 RC 12 003 301+10 50.0 rt "A" 233.9 Boring
82 RC 12 201 327 + 05 416.0 lt "A" 345.5 Boring
83 RC 12 202 325 + 55 301.0 lt "A" 305.3 Boring

VESSEL'S RANCH
1 RC 11 001 36 09 343 731 4 "VES1" 207 44 6275695 83 2057443 63 Pi 9 10 6/6/12 3 /4/12 198 34 6/6/12 200 09 /4/12

Not Encountered
Not Encountered

1 RC 11 001 36+09.343 731.4 rt "VES1" 207.44 6275695.83 2057443.63 Piezometer 9.10 6/6/12 7.35 5/4/12 198.34 6/6/12 200.09 5/4/12
2 RC 11 002 10+31.187 392.7 rt "VES1" 201.01 6273099.9 2057292.86 Piezometer 10.70 12/4/12 9.95 5/4/12 190.31 12/4/12 191.06 5/4/12
3 RC 11 003 30+08.761 358.6 rt "VES1" 207.04 6275035.99 2057697.24 Piezometer 9.80 12/4/12 8.25 5/4/12 197.24 12/4/12 198.79 5/4/12
4 RC 11 004 52+77 973 122 5 lt "VES1" 215 74 6277174 75 2058595 26 Boring 14 90 5/4/12 200 84 5/4/124 RC 11 004 52+77.973 122.5 lt VES1 215.74 6277174.75 2058595.26 Boring 14.90 5/4/12 200.84 5/4/12
5 RC 11 005 64+54.901 134.3 lt "VES1" 221.8 6278328.59 2058827.54 Piezometer 16.60 12/4/12 15.70 5/4/12 205.20 12/4/12 206.10 5/4/12
6 RC 11 006 68+13.230 132.6 lt "VES1" 218.83 6278730.61 2058632.56 Piezometer 12.70 12/4/12 11.90 5/4/12 206.13 12/4/12 206.93 5/4/12
7 RC 11 007 61+26.915 207.1 rt "VES1" 217.09 6278070.43 2058430.73 Boring 12.90 2/10/11 205.00 2/10/117 RC 11 007 61 26.915 207.1 rt VES1 217.09 6278070.43 2058430.73 Boring 12.90 2/10/11 205.00 2/10/11
8 RC 11 008 15+45.628 62 lt "VES1" 203.35 6273519.95 2057835.99 Piezometer 10.90 12/4/12 10.25 5/4/12 192.45 12/4/12 193.10 5/4/12
9 RC 11 009 38+06.206 99.82 lt "VES1" 210.81 6275733.34 2058297.02 Boring 16.31 2/16/11 194.50 2/16/11
10 RC 11 010 52+40.715 501.79 rt "VES1" 215.79 6277255.19 2057975.18 Boring 12.00 5/4/12 202.99 5/4/12
11 RC 11 011 61+59.164 866.6 rt "VES1" 217.13 6278225.77 2057788.97 Piezometer 14.00 12/4/12 12.80 5/4/12 203.13 12/4/12 204.33 5/4/12
12 RC 11 012 53+61.168 1448.2 rt "VES1" 216.20 6277550.99 2057068.02 Piezometer 14.70 4/17/13 13.00 5/4/12 201.50 4/17/13 203.20 5/4/12

TRENCH LOCATIONS
1 T 11 12800 128 + 00 0 rt/lt "A" 175.2 Trench 9.00 10/19/11 166.20 10/19/11
2 T 12 001 92 + 91 317 ft rt "A" Trench 16.00 3/8/12
3 T 12 002 92+30 239 ft rt "A" Trench 10.50 3/8/12
4 T 12 003 104 + 78 286 ft t "A" T h 9 00 3/8/124 T 12 003 104 + 78 286 ft rt "A" Trench 9.00 3/8/12
5 T 12 004 81+80 259 ft rt "A" Trench 8.00 3/8/12
6 T 12 1024A 92+93 293 ft lt "A" 173.97 625324.054 1909418.628 Trench 17.00 10/24/11 156.97 10/24/11
GAS STATION MONITORINGWELLSGAS STATION MONITORINGWELLS

1 MW 1 331+56.2 212.5 lt "A" Monitoring Well

2 MW 2 331+66.6 95.83 lt "A" Monitoring Well

3 MW 3 330+86.25 90.83 lt "A" Monitoring Well3 MW 3 330+86.25 90.83 lt A Monitoring Well

4 MW 4 331+69.16 64.58 lt "A" Monitoring Well

5 MW 5 332+50.83 95.00 lt "A" Monitoring Well

6 MW 6 331+69.16 172.08 lt "A" Monitoring Well6 MW 6 33 69. 6 7 .08 lt A g

7 MW 7 332+20.83 152.08 lt "A" Monitoring Well

8 PMW 8 333+52.08 102.08 lt "A" Boring
9 MW 9 332+46.66 79.16 rt "A" 296.11 6283198.48 2064434.7 Monitoring Well 52.50 8/12/08 52.00 8/5/08 243.21 8/12/08 244.11 8/5/08/ / / / / / / /

10 MW 10 333+14.58 156.25 lt "A" 301.61 6283082.07 2064591.44 Monitoring Well 30.00 7/30/08 24.28 8/12/08 271.61 7/30/08 277.33 8/12/08
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TABLE   4 :
SUMMARY OF SEISMIC REFRACTION (RS) DATA; RS LINE DESIGNATION; LOCATION.

Seismic Refraction Survey

1 338.01 rt, station 356+41.44 89.11 rt, 356+73.61 1 1791 5 Regolith ER

1 " " 2 3988
33

Weathered
Granite

MD

1 " " 3 6695 N/A Granite NR
2 152.39 rt, station 354+95.43 213.95 rt, station 360+90.33 1 2660 8.2 Regolith ER

2 " " 2 4553
30

Weathered
Granite

MD

2 " " 3 8476 N/A Granite NR
3 528.17 rt, station 326+71.96 292.51 rt, station 327+28.68 1 1420 5 Regolith ER

3 " " 2 3313
28

Weathered
Granite

ER

3 " " 3 6931 N/A Granite NR
4 72.27 lt, station 166+19.84 80.77 lt, station 167+73.28 1 1420 6.6 Regolith ER

4 " " 2 2480
23

Weathered
Granite

ER

4 " " 3 4372
N/A

Weathered
Granite

MD

5 55.41 lt, station 163+17.30 73.71 lt, station 165+11.20 1 2365 9.8 Regolith ER

5 " " 2 3313
33

Weathered
Granite

ER

5 " " 3 7777 N/A Granite NR
6 52.75 lt, station 160+68.43 68.67 lt, station 163+27.40 1 1417 5 Regolith

6 " " 2 3378
36

Weathered
Granite

ER

6 " " 3 13694 N/A Granite NR

Inferred
Material Rippability1Line From To Layer

Average
Velocity
ft/sec

Average
Thickness

(ft)
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TABLE   4 :
SUMMARY OF SEISMIC REFRACTION (RS) DATA; RS LINE DESIGNATION; LOCATION.

Inferred
Material Rippability1Line From To Layer

Average
Velocity
ft/sec

Average
Thickness

(ft)

7 175.97 lt, station 145+13.47 177.49 lt, station 148+27.86 1 1532 3.3 Regolith ER

7 " " 2 3424
19.7

Weathered
Granite

ER

7 " " 3 3943
N/A

Weathered
Granite

MD

8 59.22 lt, station 142+56.60 190.25 lt, station 145+29.31 1 1148 3.3 Regolith ER

8 " " 2 3132
36

Weathered
Granite

ER

8 " " 3 4061 N/A
Weathered
Granite

MD

9 157.53 lt, station 145+37.47 460.21 lt, station 146+37.43 1 2073 3.3 Regolith ER

9 " " 2 3966 N/A
Weathered
Granite

MD

10 70.79 lt, station 137+56.91 76.27 lt, station 141+50.80 1 1463 6.6 Regolith ER

10 " " 2 3041 39.4
Weathered
Granite

ER

10 " " 3 12621 N/A Granite NR
11 14.22 lt, station 139+23.46 200.14 lt, station 139+58.95 1 1463 5 Regolith ER

11 " " 2 4021 13.1
Weathered
Granite

MD

11 " " 3 5084 N/A
Weathered
Granite

DR

12 711.79 lt, station 330+49.60 472.96 lt, station 332+08.95 1 1148 4 Regolith

12 " " 2 3401 26.2
Weathered
Granite

MD

12 " " 3 4779 N/A
Weathered
Granite

MD

13 463.24 lt, station 330+90.95 601.58 lt, station 335+28.01 1 1059 3.3 Regolith ER

13 " " 2 3359 19.7
Weathered
Granite

ER
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TABLE   4 :
SUMMARY OF SEISMIC REFRACTION (RS) DATA; RS LINE DESIGNATION; LOCATION.

Inferred
Material Rippability1Line From To Layer

Average
Velocity
ft/sec

Average
Thickness

(ft)

14 235.70 lt, station 328+84.01 630.92 lt, station 332+59.22 1 1916 3.3 Regolith ER

14 " " 2 3155 42.6
Weathered
Granite

ER

14 " " 3 13468 N/D Granite NR
1: ER: Easily Ripped; MD: Moderately Difficult Ripping; DR: Difficult Ripping; NR: Not Rippable. From: Seismic Refraction Survey for Highway
Improvements, SR 76, PM 13.2/17.62; May 11, 2012
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Table 5: PERCOLATION TEST RESULTS AND  CORRELATION OF  GROUND CONDTIONS AT PROPOSED INFILTRATION BASINS TO
PPDG SITING CRITERIA.

PPDG Infiltration Basin Siting 
Criterion Specified PPDG1 Thresholds

Observed Condtions At Proposed Infiltration Basin 
Locations

Table 5: Correlation of the observed ground condtions at proposed infiltration basins with

PPDG siting criterion.1

Separation From 
Seasonal  High Ground 
Water

 10 Ft.
Fabbas Farms Site :  60 Ft.
Aquaduct Site:  60 Ft.
Park and Ride Facility  10 Ft 

Allowable Hydrologic Soil 
Groups

A,B,C
Fabbas Farms Site :HSG = B                                                  
Aquaduct Site: HSG = B                                                          
P k d Rid F ili HSG B ( i d b k )Groups Park and Ride Facility HSG = B (engineered embankment).

Allowable Clay Content 
Allowable Clay + Silt 
Content

30%
40%

Fabbas Farms Site Soil Type:  SP/SW/SM 2                                        

Aquaduct SiteSoil Type:  SP/SW/SM 2                                                       

Park and Ride Facility Soil Type SP/SW/SM 2    engineered 
embankment.

Depth to Fractured Rock 10 Ft.
Fabbas Farms Site :  60 Ft.
Aquaduct Site:  60 Ft.Depth to Fractured Rock q
Park and Ride Facility  10 Ft 

Infiltration Rate (IR) 
(1/percolation rate)

0.5 in/Hr. IR  2.5 in/Hr
Fabbas Farms Site :      Percolation Rate: 0.96 min/inch.        
Aquaduct Site:               Percolation Rate:  2.94 min/inch        
Park and Ride Facility     No Percoaltion

1:Project Planning and Design Guide (PPDG; 2010).  2: Unified Soil Classification Designation. No late quaternary faulting 
withiin or adjacent to the Project.o adjace o e ojec
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TABLE  6:
LABORATORY TESTING.
LABORATORY TEST REQUESTS BY BORING AND DEPTH BELOW GROUND SURFACE IN FEET.

BORING # DEPTH (ft)
UNIT

WEIGHT
MOISTURE
CONTENT

SPECIFIC
GRAVITY

MECHANICAL

ANALYSIS
PLASTICITY
INDEX

CONSOLIDATION
TRIAXIAL

CU
MAXIMUM
DENSITY

DIRECT
SHEAR

CORROSION HYDROMETER

RC 11 001 X
RC 11 005 X X X
RC 11 007 X X
RC 11 009 X
RC 11 010 0 26.5 X
RC 11 011 X X X
RC 12 201 0 15 X
RC 12 202 0 32 X
T 14150 5 X

" 10 X
RC 11 14500 23 67 X X X

" 30 50 X X
RC 11 14765 0 18 X X X X

" 27 36 X X X
" 30 50 X X

RC 11 20980 10 15 X X
" 15 16.5 X X X X

RC 11 22000 10 11.5 X X X
" 10 20 X X
" 15 16.5 X X

R 11 24000 10 X
RC 11 26000 15 16.5 X X

" 40 X X X
R 11 27171L 5 X

" 10 X
" 20 X X X

TEST

X
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TABLE  6:
LABORATORY TESTING.
LABORATORY TEST REQUESTS BY BORING AND DEPTH BELOW GROUND SURFACE IN FEET.

BORING # DEPTH (ft)
UNIT

WEIGHT
MOISTURE
CONTENT

SPECIFIC
GRAVITY

MECHANICAL

ANALYSIS
PLASTICITY
INDEX

CONSOLIDATION
TRIAXIAL

CU
MAXIMUM
DENSITY

DIRECT
SHEAR

CORROSION HYDROMETER

TEST

R 11 27171L 25 X
" 22 24 X X X X
" 26 28 X X

R 11 27429 15 X
R 11 27929 5 X
R 11 28959 10 X

" 20 X
" 30 X

R 11 29000 2.5 X
" 5 X

R 11 29467 5 X
R 11 29622 10 X

" 20 X
" 30 X

R 11 30600 14 14.5 X X X
" 14.5 15 X X X
" 30 X

RC 11 32382 0 25 X X
RC 11 32900 0 25 X X
RC 11 33176 0 20 X X X X

" 0 43 X X X
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TABLE 7: 
SUMMARIZED LABORATORY TEST RESULTS BY BORING AND DEPTH BELOW GROUND SURFACE IN
FEET.

Geotechnical Laboratory Test Results

BORING #
DEPTH
(f )

DRY UNIT
WEIGHT

MOISTURE
CONTENT

INITIAL
VOID

MAXIMUM
DRY DENSITY

OPTIMUM
MOISTURE
CONTENT

SPECIFIC
GRAVITY

USCS PI (LL)
(%)

CONSOLIDATION

(C )
COHESION

( f)

ANGLE OF
INTERNAL
FRICTION

SAND
EQUIVALENT

TEST

(ft)
(pcf)

CONTENT

(SATURATION) % RATIO (pcf)
CONTENT

(%)
GRAVITY (GRADATION) (%) (Cc) (psf) FRICTION

(Degrees)
EQUIVALENT

RC11001P 8 103.8 16.4 121.5 16.4
" 10 35 SM
" 21 117.6 14.9 14.9

RC11002P 109 9 15 6 15 6RC11002P 109.9 15.6 15.6
" 111.9 16.5 16.5

RC11003P 6.5 104.2 15.5 15.5
" 21 109.1 16.1 16.1

RC11004 6.5 111 15 15
" 21 5 104 2 18 8 18 821.5 104.2 18.8 18.8

RC11005P 7.5 108.3 16.6 16.6
" 0 26.5 2.7 SW SM
" 21.5 100.3 21 21.1

RC11007 2.7 SW SM
RC11009 0 26 5 SW SMRC11009 0 26.5 SW SM
RC11010 SW SM
RC11011 0 26.5 2.7 SW SM

RC1114500 30 50 115.9 7.5 0.46 130.6 8.2 2.8 519A 43A

RC1114765 23 67 115.9 7.5 0.46
RC1114765 30 50 130 6 8 2 2 8 519 A 43 ARC1114765 30 50 130.6 8.2 2.8 519 A 43 A

RC1120980 15 16.5 100.5 22.7 0.68 2.8 (0.11) 1170 B 24 B

RC1122000 10 11.5 102.9 18.6 0.64 503 B 40 B

R1124000 SP SM
RC1126000 15 16.5 91 25.2 0.86 557 B 36 B



TABLE 7: 
SUMMARIZED LABORATORY TEST RESULTS BY BORING AND DEPTH BELOW GROUND SURFACE IN
FEET.

Geotechnical Laboratory Test Results

BORING #
DEPTH
(f )

DRY UNIT
WEIGHT

MOISTURE
CONTENT

INITIAL
VOID

MAXIMUM
DRY DENSITY

OPTIMUM
MOISTURE
CONTENT

SPECIFIC
GRAVITY

USCS PI (LL)
(%)

CONSOLIDATION

(C )
COHESION

( f)

ANGLE OF
INTERNAL
FRICTION

SAND
EQUIVALENT

TEST

(ft)
(pcf)

CONTENT

(SATURATION) % RATIO (pcf)
CONTENT

(%)
GRAVITY (GRADATION) (%) (Cc) (psf) FRICTION

(Degrees)
EQUIVALENT

R11271717L 5 SW SM
" 10 ML

" 20 SM
20.75
(NP)

" 22 24 17.4 101.2 SM
" 25 ML
" 26 28 17.4

R1127429 15 SP
R1127929 5 SM
R1128959 10 SW SM

" 20 SP
" 30 SP

R1129000 5A SP
" 5B SP

R1129467 5 SP
R1129622 10 SP

" 20 SW SM
" 30 SW SM

R1130600 14 14.5 18.2 105.2 SW SM
" 14.5 15 22.4 105.7 2.65 SW SM 485 A 37 A

" 30 SW SM
RC1133176 0 20 125.6 7.8 2.8

RC1133176 0 43 109 1 8 7 0 55 123 8 8 8 2 8 1210A 37ARC1133176 0 43 109.1 8.7 0.55 123.8 8.8 2.8 1210 37

A: Test sample comprised of remolded granitic rock from location of future rock cut. B: Sample from recent alluvial deposits.



TABLE  8:
CORROSION TEST RESULTS.

Boring Designation Potential Impacts

RC 11 32900 Result not reported

RC 11 29000 Soil 3900 6.17
Not corrosive to Foundation

Elements

Result not reportedRC 11 33176

RC 11 201 Soil 5265 8.41
Not corrosive to Foundation

Elements

RC 11 32382 Soil 2468 7.46
Not corrosive to Foundation

Elements

RC 11 005P Result not reported

RC 11 14765 Soil 15275
7.54

Not corrosive to Foundation
Elements

Corrosion Test Results

Sample Type
Minimum Resistivity (ohm

cm)
pH

RC 11 010 Soil 8900 6.7
Not corrosive to Foundation

Elements
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Table   9: Proposed Cuts.

FROM TO Line Material 
CUT HEIGHT 

(ft); Excavation 
Depth

MAXIMUM 
ALLOWABLE 
SLOPE RATIO 

(H:V)2

BENCH3 ERODIBILITY
EXCAVATION 

DIFFICULTY 4
BLASTING 
REQUIRED

78+00 89+005 "A" Line
Top soil, non engineered fill, 
and recent alluvium.

0 to 10 ft.
Temp:1:1  

Permanent: 2:1
NO

Moderate to 
Severe

E1 to E2
D1 to D2   some 

E6 & D4
NO

Small to large granitic 
boulders of  Very 
Hard to Extremely 
Hard rock.

See trench Logs   
groundwater present @ 
near surface elevation.

91+00 94+205 "A" Line
Top soil, non engineered fill, 

0 to 10 ft
Temp:1:1

NO
Moderate to 

E1 to E2
D1 to D2 some NO

Small to large granitic 
boulders of  Very

See trench Logs   
groundwater present @

STATION INTERVAL1

NOTES

91+00 94+205 "A" Line
p g

and recent alluvium.
0 to 10 ft.

p
Permanent: 2:1

NO
Severe

D1 to D2 some
E6 & D4

NO
y

Hard to Extremely 
Hard rock.

groundwater present @
near surface elevation.

108+00 119+795 "A" Line
Engineered fill with buried 
construction debris.

0 to 4 feet 2:1 NO
Moderate to 

Severe
E1 to E5
D1 to D4

NO
Buried asphalt and 
concrete.

May require 
mechanical breaker at 
isolated locations and 
boulders. OSHA Type 
B Soil.

126 +00 129+245 A Line
Unsuitable material;  non-
engineered fill;  colluvium, 
alluvium.

0 to 3 ft
Temp:1:1  

Permanent: 2:1
NO

Moderate to 
Severe

E1 to E2
D1 to D2

NO Buried rubbish.

See Trench Log T -11-
12800; Temporary 
excavation.  OSHA 
Type B Soil.

136+31 149 +21 "A" Line
Colluvium,  decomposed to 

0 to 110 FT 1 5:1

For erosion control 
where possible on 
slopes exceeding   
H 75 ft Mid slope

Moderate to E1 to E8         
Probable

Probable.            large 
granitic boulders and  

May require 
mechanical breaker to 
facilitate ripping;136+31 149 +21 "A" Line

, p
slightly weathered granitic rock.

0 to 110 FT. 1.5:1 H =75 ft. Mid-slope
bench@ H=50 ft; 
width 20 ft 
minimum

Severe D1 to D6
Probable

g
Very Hard to 
Extremely Hard rock.

facilitate ripping;
blasting may be 
needed.

151+ 42 154+ 31 "A" Line
Engineered fill and alluvial 
deposits undifferentiated.

0 to 10 2:1 NO
Moderate to 

Severe
E1 to E2
D1 to D4

NO

160+ 76 169 +  32 "A" Line

Engineered fill and alluvial 
deposits, colluvium,  
decomposed to slightly 
weathered granitic rock 
undifferentiated.

0 to 5 2:1 NO
Moderate to 

Severe
E1 to E8
D1 to D6

NO
Possible granitic 
boulders. 

May require 
mechanical breaker to 
facilitate ripping.

182 + 66 200+75 "A" Line

Non-engineered fill, alluvial 
deposits, colluvium,  
decomposed to slightly 
weathered granitic rock 

diff ti t d

0 to 20 2:1 NO
Moderate to 

Severe
E1 to E8
D1 to D6

NO
Possible granitic 
boulders. 

May require 
mechanical breaker to 
facilitate ripping.

undifferentiated.
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Table   9: Proposed Cuts.

FROM TO Line Material 
CUT HEIGHT 

(ft); Excavation 
Depth

MAXIMUM 
ALLOWABLE 
SLOPE RATIO 

(H:V)2

BENCH3 ERODIBILITY
EXCAVATION 

DIFFICULTY 4
BLASTING 
REQUIRED

STATION INTERVAL1

NOTES

239+50 244+50 "A" Line

Non-engineered fill, colluvium,  
decomposed to slightly 
weathered granitic rock 
undifferentiated.

0 to 10 2:1 NO
Moderate to 

Severe
E1 to E8
D1 to D6

NO
Possible granitic 
boulders. 

May require 
mechanical breaker to 
facilitate ripping.

302+80 313+00 "A" Line

Non-engineered fill, alluvial 
deposits, colluvium,  
decomposed to slightly 
weathered granitic rock 
undifferentiated.

0 to 15 2:1 NO
Moderate to 

Severe
E1 to E2
D1 to D3

NO

Probable large 
granitic boulders of  
Very Hard to 
Extremely Hard rock.

May require 
mechanical breaker to 
facilitate ripping.

324+00 328+00 "A" Line

Non-engineered fill, colluvium,  
decomposed to slightly 
weathered granitic rock 
undifferentiated.

0 to 20 1.5:1 NO
Moderate to 

Severe
E1 to E8
D1 to D6

NO

Probable large 
granitic boulders of  
Very Hard to 
Extremely Hard rock.

May require 
mechanical breaker to 
facilitate ripping.

2556+00 2564+00 "FL-A" Line
Colluvium,  decomposed to 
slightly weathered granitic rock.

0 to 110 FT. 1.5:1

For erosion control 
Where possible on 
slopes exceeding   
H =75 ft. Mid-slope 
bench@ H=50; 
width 20 ft. 
minimum.

Moderate to 
Severe

E1 to E8
D1 to D6

Probable

Probable.            large 
granitic boulders and  
Very Hard to 
Extremely Hard rock.

May require 
mechanical breaker to 
facilitate ripping; 
blasting may be 
needed.

1:  Based upon Center Line proposed SR-76 layout Rev 05-13-11.  2: Analysis of the specified slope ratio indicates a FOS against sliding of 1.5 or greater.  All cut slopes must be inspected by a representative of GDS while the cuts are 
being constructed.   3:  On cuts where erosion control is needed but  not implemented, the minimum bench width is 20 ft;  and the maximum height of slope above or below a bench is 60 ft.  4: Modified from The National Soil Survey 
Handbook; 1993, and from the report titled: Correlation of the Seismic Velocity of rock to the Ripping Ability of the HD41 Tractor; Transportation Laboratory Research Report FHWA-CA-TL-2153-77-10.      5: Planned temporary 
excavation.
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TABLE    10:
PROPOSED EMBANKMENT AND GENERALIZED
CHARCTERIZATION OF FOUNDATION SOIL CONDITIONS.

From To From (ft) To (ft)

98+50 120+50 3 17

120+50 126+50 1 13

126+50 128+50 5 16

128+50 136+65 1 18

136+65 148+80 1 18

148+80 151+20 1 16

151+20 160+50 1 16

Embankment founded upon non engineered fill, engineered fill, recent
alluvial deposits. Interval overlaps with foundation treatment to
remediate unsuitable soils and duff removal/collection.

Embankment to be founded upon non engineered fill and alluvial
deposits, colluvium, decomposed to slightly weathered granitic rock
undifferentiated. New embankment must key into existing slope.
Interval overlaps with construction of Gravel Mat and GRE pursuant to
the included figure, and with foundation treatment to remove duff.
Interval overlaps with existing RSP and the Palisades. A portion of
embankment is within a flooded channel of the SLRR.

Maximum Thickness1

Embankment founded upon non engineered fill, engineered fill,
recent alluvial deposits. Interval overlaps with foundation treatment
to remediate unsuitable soils.

Side hill cut side hill fill. New embankment to be founded upon non
engineered fill and alluvial deposits, colluvium, decomposed to slightly
weathered granitic rock undifferentiated. New embankment must key
into existing slope. Interval overlaps with construction of Gravel Mat
and GRE Pursuant to the included figure, and with foundation
treatment to remove duff. Interval overlaps with existing RSP and the
Palisades. A portion of embankment is within a flooded channel of the
SLRR.

Embankment to be founded upon non engineered fill and alluvial
deposits, colluvium. New embankment must key into existing slope.
Interval overlaps with construction of Gravel Mat and GRE pursuant to
Figure 15 and with foundation treatment to remove duff. A portion of
embankment is within a flooded channel of the SLRR.

EMBANKMENT
STATION1

Notes2,3

Widen existing embankment. New embankment founded upon
alluvium. Must key into existing engineered embankment.

Side hill embankment founded upon non engineered fill, and recent
alluvial deposits. Interval overlaps with foundation treatment to
remediate unsuitable soils.
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TABLE    10:
PROPOSED EMBANKMENT AND GENERALIZED
CHARCTERIZATION OF FOUNDATION SOIL CONDITIONS.

From To From (ft) To (ft)
Maximum Thickness1

EMBANKMENT
STATION1

Notes2,3

160+50 164+75 1 8

164+75 166+20 1 8

167+75 168+80 1 14

168+80 173+50 3 16

173+50 182+50 5 20

182+50 190+50 1 15

Side hill cut side hill embankment to be founded upon non engineered
fill and alluvial deposits, colluvium, decomposed to slightly weathered
granitic rock undifferentiated. New embankment must key into existing
slope. Interval overlaps with pipeline field investigation.

Side hill cut side hill embankment to be founded upon non engineered
fill and alluvial deposits, colluvium, decomposed to slightly weathered
granitic rock undifferentiated. New embankment must key into existing
slope. Interval overlaps with foundation treatment to remove duff
and a pipeline field investigation.

Embankment to be founded upon non engineered fill and alluvial
deposits, colluvium, decomposed to slightly weathered granitic rock
undifferentiated. New embankment must key into existing slope.
Interval overlaps with foundation treatment to remove duff and
pipeline field investigation.

Side hill cut side hill embankment to be founded upon non engineered
fill and alluvial deposits, colluvium, decomposed to slightly weathered
granitic rock undifferentiated. New embankment must key into existing
slope. Interval overlaps with foundation treatment to remove duff
and a pipeline field investigation.

Embankment to be founded upon non engineered fill and alluvial
deposits, colluvium, decomposed to slightly weathered granitic rock
undifferentiated. Interval overlaps with foundation treatment to
remove duff and a pipeline field investigation.

Embankment to be founded upon non engineered fill and alluvial
deposits, colluvium. Interval overlaps with a pipeline field
investigation.
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TABLE    10:
PROPOSED EMBANKMENT AND GENERALIZED
CHARCTERIZATION OF FOUNDATION SOIL CONDITIONS.

From To From (ft) To (ft)
Maximum Thickness1

EMBANKMENT
STATION1

Notes2,3

190+50 201+20 3 17

201+20 221+00 3 16

221+00 223+50 3 14

223+50 230+00 3 21

230+00 232+50 0 19

232+50 243+50 0 17

243+50 244+50 1 15

Embankment and side hill embankment to be founded upon non
engineered fill and alluvial deposits, colluvium. Interval overlaps with
pipeline field investigation. New embankment must key into existing
slope.

Embankment to be founded upon alluvial deposits. Interval overlaps
with foundation treatment to improve foundation soil condtions at
the Flowerwood box culverts. Interval requires diversion of surface
water. Interval overlaps with duff collection/removal.

Side hill embankment to be founded upon non engineered fill and
alluvial deposits, colluvium, decomposed to slightly weathered granitic
rock undifferentiated. New embankment must key into existing slope.

Embankment to be founded upon alluvial deposits.

Embankment to be founded upon non engineered fill, alluvial and
colluvial deposits.

Side hill embankment to be founded upon non engineered fill and
alluvial deposits, colluvium, decomposed to slightly weathered granitic
rock undifferentiated. New embankment must key into existing slope.

Side hill cut side hill embankment to be founded upon non engineered
fill and alluvial deposits, colluvium, decomposed to slightly weathered
granitic rock undifferentiated. New embankment must key into existing
slope.
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TABLE    10:
PROPOSED EMBANKMENT AND GENERALIZED
CHARCTERIZATION OF FOUNDATION SOIL CONDITIONS.

From To From (ft) To (ft)
Maximum Thickness1

EMBANKMENT
STATION1

Notes2,3

244+50 248+50 3 20

248+50 254+25 1 20

254+25 255+50 5 20

255+50 259+50 5 28

259+50 264+00 5 28

264+50 271+00 5 26

271+00 302+00 2 28

302+00 302+75 2 20

302+75 313+00 7 22

Side hill embankment to be founded upon non engineered fill and
alluvial deposits, colluvium, decomposed to slightly weathered granitic
rock undifferentiated. New embankment must key into existing slope.

Embankment to be founded upon alluvial deposits.

Embankment to be founded upon non engineered fill, alluvial and
colluvial deposits.

Embankment to be founded upon non engineered fill and alluvial
deposits, colluvium, decomposed to slightly weathered granitic rock
undifferentiated. New embankment must key into existing slope.
Occasional boulders in foundation soil.

Side hill embankment to be founded upon non engineered fill and
alluvial deposits, colluvium, decomposed to slightly weathered granitic
rock undifferentiated. New embankment must key into existing slope.
Occasional boulders in foundation soil.

Side hill embankment to be founded upon non engineered fill and
alluvial deposits, colluvium, decomposed to slightly weathered granitic
rock undifferentiated. New embankment must key into existing slope.
Occasional boulders in foundation soil.

Embankment to be founded upon alluvial deposits. Interval overlaps
with foundation treatment to remove unsuitable soil. Interval
overlaps with duff removal.

Side hill embankment to be founded upon non engineered fill and
alluvial deposits, colluvium, decomposed to slightly weathered granitic
rock undifferentiated. New embankment must key into existing slope.
Occasional boulders in foundation soil. Interval overlaps with duff
removal.

Side hill cut side hill embankment to be founded upon non engineered
fill and alluvial deposits, colluvium, decomposed to slightly weathered
granitic rock undifferentiated. New embankment must key into existing
slope. Occasional large boudlers in subsurface. Interval overlaps with
duff removal.
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TABLE    10:
PROPOSED EMBANKMENT AND GENERALIZED
CHARCTERIZATION OF FOUNDATION SOIL CONDITIONS.

From To From (ft) To (ft)
Maximum Thickness1

EMBANKMENT
STATION1

Notes2,3

313+00 316+25 1 24

316+25 319+25 12 19

319+25 324+50 0 18

Embankment to be founded upon non engineered fill, engineered fill,
alluvial deposits, colluvium, decomposed to slightly weathered granitic
rock undifferentiated. Occasional boulders in foundation soil.
Interval overlaps with foundation treatment to remove unsuitable soil.

1: Station interval and embankment thickness approximate. 2: Notes correlate to figures and tables depicting
settlement periods, foundation treatment, unsutiable soils, and cuts. 3 Conditions described are generalized. The
borings, maps, and figures should be used to refine estimates and design limits.

Side hill cut, side hill embankment, and Embankment to be founded
upon non engineered fill, engineered fill, decomposed to slightly
weathered granitic rock undifferentiated. Occasional boulders in
foundation soil.

Side hill embankment to be founded upon non engineered fill and
alluvial deposits, colluvium, decomposed to slightly weathered granitic
rock undifferentiated. New embankment must key into existing slope.
Occasional boulders in foundation soil. Interval overlaps with duff
removal.
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Table 11: Deterministic Strength Parameters Based upon Hoek and Brown Criteria and Hoek and Bray 
Circular Failure Charts.

Basis of  of Rock Strength 
Analysis Angle of Internal Friction 

 (Degrees ) Cohesion (Lbs/Ft.2) Unit Weight (Lbs/Ft.3)

Maximum Slope Angle
(Degrees)  Factor of Safety 
(FOS) Greater than or Equal 

to 1.51

 Hoek and Bray Circular Chart for 
Fully Drained Slope 36  *2 300 *2 150 3 33

Hoek-Brown Classification for 
GSI = 27 42 3000 150 3 N/A

Hoek-Brown Classification for 
GSI =31 45 3600 160 3 N/A

Hoek-Brown Classification for 
GSI =40 56 6600 170 3 N/A

Direct Shear of Remolded
Sample: RC-1114500 and RC11-
14765 43 519 116  4

N/A

Direct Shear of Remolded
Sample: RC-11-33176 37 1210 109 4 N/A

1:  Caltrans minimum acceptable FOS for a soil slope.   2: Back claculated from Hoek and Bray Circular  Failure Chart for Fully Drained Slopes.
3: Unit weight intact core sample.  4:Dry density from samples recompacted to 90% relative maximum density.  SPG = 2.7.
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Table     12: UNSUITABLE SOILS AND FOUNDATION TREATMENTS.

FROM 1 TO 1
Line FEATURE

UNDESIRABLE 
QUALITY

RECOMMENDED MINIMUM 

DEPTH OF REMOVAL (Ft.) 2 Final Disposition Notes

127+50 129+25 "A" Line
Embankment
foundation.

Loose soils with organic  
detritis, refuse, debris.

3
Use as duff or export as 
unsuitable due to rubbish 
content.

Removals and spoil should 
be inspected by a 
representative of OGDS. 

138+53 168+00 "A" Line
Embankment

Alluvium and woodland 
topsoil with tree root 2 5

Use as duff; backfill for 
borrow sites on Vessels 

Removals and spoil should 
be inspected by a138+53 168+00 A Line

foundation.
topsoil with tree root
balls and stumps.

2.5
Ranch, or export as 
unsuitable.

be inspected by a
representative of OGDS.

139+25 154+00 "A" Line

Geosynthetic 
Reinforced 
Embankment (GRE); 
special embankment 
construction
comprised of  5 ft thick 
Gravel Mat.

Embnakment to be 
constructed in flooded 
river channel.

N/A N/A

See GRE  Detail. Interval 
overlaps with existing Rip 
Rap and foundation 
treatment comprised of 
remediating unsuitable 
soil.

165+33 165+57 "A" Line
Embankment
foundation.

Location of pipe riser - 
location of suspected 
horizontal pipe 
connecting pipe risers

See Construction Detail. Depth 
designated to the horizontal pipe 
or the water table whichever is 
encountered first

After woodland soils are 
removed (upper 2.5 ft.) 
may be re-compacted in-

Location overlaps with that 
of woodland soil discussed 
above.

connecting pipe risers. encountered first.
y p

place.

176+56 176+80 "A" Line
Embankment
foundation.

Location of pipe riser - 
location of suspected 
horizontal pipe 
connecting pipe risers.

See Construction Detail. Depth 
designated to the horizontal pipe 
or the water table whichever is 
encountered first.

May be re-compacted in-
place.

185+49 185+73 "A" Line
Embankment
foundation.

Location of pipe riser - 
location of suspected 
horizontal pipe 
connecting pipe risers.

See Construction Detail. Depth 
designated to the horizontal pipe 
or the water table whichever is 
encountered first.

May be re-compacted in-
place.

Location of pipe riser - See Construction Detail. Depth 

190+08 190+32 "A" Line
Embankment
foundation.

location of suspected 
horizontal pipe 
connecting pipe risers.

designated to the horizontal pipe 
or the water table whichever is 
encountered first.

May be re-compacted in-
place.
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Table     12: UNSUITABLE SOILS AND FOUNDATION TREATMENTS.

FROM 1 TO 1
Line FEATURE

UNDESIRABLE 
QUALITY

RECOMMENDED MINIMUM 

DEPTH OF REMOVAL (Ft.) 2 Final Disposition Notes

202+52 202+84 "A" Line Box culvert foundation.

Saturated soil beneath 
water table to be used 
as minor structure 
foundation. Remove soil 
and replace with filter

3 ft.
May be dried-back and 
used in common 
emnbankment

Removals and spoil should 
be inspected by a 
representative of OGDSand replace with filter

fabric wrapped gravel 
(drainage burrito).

emnbankment. representative of OGDS.

11+60 12+00 "FLWR" Line Box culvert foundation.

Saturated soil beneath 
water table to be used 
as minor structure 
foundation. Remove soil 
and replace with filter 
fabric wrapped gravel 
(drainage burrito).

3 ft.
May be dried-back and 
used in common 
emnbankment.

Removals and spoil should 
be inspected by a 
representative of OGDS. 

204+50 215+50 "A" Li
Embankment

Alluvium and woodland 
t il ith t t 2 5

Use as duff; backfill for 
borrow sites on Vessels 

Removals and spoil should 
b i t d b204+50 215+50 "A" Line

foundation.
topsoil with tree root
balls and stumps.

2.5
Ranch, or export as 
unsuitable.

be inspected by a 
representative of OGDS. 

282+01 287+86 "A" Line
Embankment
foundation.

Horse manure, straw, 
wood shavings, organic 
debris.

3 ft.
Use as duff, Vessel's 
backfill, or export as 
unsuitable.

Thickness highly variable 
and varies from less than 
0.1 ft to over 5 ft.  A 
representative of OGDS 
should be onsite during 
grading and removals to 
confirm sufficent removal 
and to prevent over-
excavation of otherwise 
suitable soils.

Use as duff; backfill for

301+42 316+21 "A" Line
Embankment
foundation.

Alluvium and woodland 
topsoil with tree root 
balls and stumps.

2.5

Use as duff; backfill for
borrow sites on Vessels 
Ranch, or export as 
unsuitable.

Removals and spoil should 
be inspected by a 
representative of OGDS. 
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Table     12: UNSUITABLE SOILS AND FOUNDATION TREATMENTS.

FROM 1 TO 1
Line FEATURE

UNDESIRABLE 
QUALITY

RECOMMENDED MINIMUM 

DEPTH OF REMOVAL (Ft.) 2 Final Disposition Notes

316+25 318+30 "A" Line
Embankment
f d ti

Loose soils with organic  
d t iti f d b i

3.5 ft below grade to 6 ft above 
d

Export as unsuitable.
Removals and spoil should 
be inspected by a 

foundation. detritis, refuse, debris. grade
p p y

representative of OGDS.

11+39 33+84 "VES1" Line Duff collection area.
Horse manure, straw, 
wood shavings, organic 
debris.

3 ft.
Use as duff, Vessel's 
backfill, or export as 
unsuitable.

Thickness highly variable 
and varies from less than 
0.1 ft to over 5 ft.  A 
representative of OGDS 
should be onsite during 
grading and removals to 
confirm sufficent removal 
and to prevent over-
excavation of otherwise 
suitable soils.
Thickness highly variable 
and varies from less than

93+43 96+03 "VES1" Line Duff collection area.
Horse manure, straw, 
wood shavings, organic 
debris.

3 ft.
Use as duff, Vessel's 
backfill, or export as 
unsuitable.

and varies from less than
0.1 ft to over 5 ft.  A 
representative of OGDS 
should be onsite during 
grading and removals to 
confirm sufficent removal 
and to prevent over-
excavation of otherwise 
suitable soils.

1: Refer to Figure 14, Unsuitable soil for the limits of removal.   2:Removal depth should be approved by a representative of Geotechnical Design South II during construction.   
Additional removals may become  necessary as site conditions warrant. 
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Table     : Erosion Index (EI) designation defintions. 

Level of Erosion Classification Description

E1 Very Slight
Minor erosion at the base of the slope, minor 
accumulation of debris.
Erosion consists of rills which may be up to about 8 cm

Table      : Erosion Index (EI) designation defintions. .1

E2 Slight 
Erosion consists of rills, which may be up to about 8 cm
deep; some debris at the base of the slope.

E3 Appreciable Rills up to 0.3 m deep; debris at the base of the slope.

E4 Severe
Rills from  0.3 m  to 1 m deep and gullies are beginning to 
form; considerable debris at the base of the slope.form; considerable debris at the base of the slope.

E5 Very Severe
Deep Erosion Channels, consisting of rills and gullies; 
development of pipes causing underground erosion; very 
large accumulation of debris at the base of the slope.

1 After Geotechnical Engineers Portable Handbook, Robert Day,2000
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Table 14: Hydrologic Soil Group Designation (HSG) to Erosivity Index (EI)  Correlation.

Soil Symbol Series Name Hydrologic Soil Group Classification

GROUP Description Soil Erodability Engineering Significance

A

Soils have high infiltration rate when thoroughly 
wetted; chiefly deep, well-drained to 
excessively drained sand gravel or bouth.  Rate 
of water transmission is high; runoff potential is 
low.

Slight
Water erosion is a minor problem and soil is suitable for 
building sites or other intensive use.

B
Soils have a moderate infiltration rate when 
thoroughly wetted; chiefly soils are moderately 
deep, moderately well drained to well drained, 
and moderately coarse textured.

Modertate Corrective Erosion Control Measures needed.

C

Soils have a slow infiltration rate when 
thoroughly wetted; chiefly soils that have a layer 
impeding downward movement of water, 
moderately fine to fine textured soils that have 
a slow infiltration rate. Rate of water

Severe Corrective Erosion Control Measures needed.

a slow infiltration rate. Rate of water
transmission is slow.

D

Soils have very slow infiltration rate when
thourouhly wetted; chiefly clays that have a high 
shrink swell potential, soils have a high 
permanent water.

Low Engineering Judgement1

1: Consequences of moisturecycling,  landscaping,  consequences of ponded water, affects upon adjacent improvments, the need/ability to provide engineered 
drainages  must be considered.
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Table     : NRCS Soil Series mapped within  the Project footprint.

Soil Symbol Series Name Hydrologic Soil Group Classification Erosivity Index

AtD Altamont clay, 9 to 15% slopes D
Calcareous shale; Depth to weathered 

bedrock 36 to 40 inches. Moderate

CIE2
Cieneba coarse sandy loam, 15 to 30% 

slopes, eroded C

Residuum weathered from granite and 
granodiorite; Depth to weathered bedrock 

10 to 14 inches. Severe

CmE2
Cieneba coarse sandy loam, 9 to 30% 

slopes, eroded C

Residuum weathered from granite and 
granodiorite; Depth to weathered bedrock 

8 to 12 inches. Severe

CmrG
Cieneba very rocky coarse sandy 

loam, 30 to 75% slopes C

Residuum weathered from granite and 
granodiorite; Depth to paralithic bedrock 4 

to 20 inches. Severe

FaD2
Fallbrook sandy loam, 9 to 15% 

slopes, eroded B

Residuum weathered from granodiorite; 
Depth to weathered bedrock 47 to 51 

inches. Severe

FaE2
Fallbrook sandy loam,15 to 30% 

slopes, eroded C

Residuum weathered from granodiorite; 
Depth to weathered bedrock 28 to 32 

inches. Severe

GoA Grangeville Fine SandY Loam  0 to 2% 
Slopes

B
Alluviium derived from granite; Sandy 
loam, fine sandy loam, very fine sandy 

loam 11 to 60 inches..
Slight

GrC Greenfield  Sandy Loam 5 to 9% 
Slopes

B
Alluvial Soils derived from granite; 

Stratified loamy coarse sand to sandy loam 
34 to 66 inches. 

Moderate

GrD
Greenfield  Sandy Loam 9 to 15% 

Slopes B

Alluvial Soils derived from granite; 
Stratified loamy coarse sand to sandy loam 

34 to 66 inches. Severe

PeC Placentia sandy loam, 2 to 9 % slopes D

Alluvial Soils derived from granite; Clay 
loam, sandy clay loam 34 to 63 inches. 

Moderate

PeC2
Placentia sandy loam, 5 to 9% slopes, 

eroded D
Alluvial Soils derived from granite; Clay 
loam,  sandy clay loam 34 to 63 inches. 

Moderate

PeD2
Placentia sandy loam, 9 to 15%

slopes, eroded D
Alluvial Soils derived from granite; Clay 
loam,  sandy clay loam 34 to 63 inches. Severe

RaB Ramona sandy loam, 2 to 5% slopes D
Alluvial Soils derived from granite; Sandy 
clay loam, sandy loam 34 to 63 inches. 

Moderate
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Table     : NRCS Soil Series mapped within  the Project footprint.

Soil Symbol Series Name Hydrologic Soil Group Classification Erosivity Index

RaC Ramona sandy loam, 5 to 9% slopes B

Alluviium derived from granite; Sandy clay 
loam, sandy loam 60 to 74 inches..

Moderate

RaD2
Ramona sandy loam, 9 to 15% slopes, 

eroded B

Alluviium derived from granite; Sandy clay 
loam, sandy loam 60 to 74 inches..

Severe

ReE Redding cobbly loam, 9 to 30 % slopes D

Alluviium derived from mixed sources; 
cobbly clay loam, cobbly clay 10 to 20 

inches; indurated 20 to 30 inches...

Severe

Rm Riverwash D

Sandy, gravelly, or cobbly alluvium derived 
from mixed sources; Stratified extremely 
gravelly coarse sand to gravelly sand 6 to 
60 inches. Slight

TuB Tujunga sand, 0 to 5% slopes A

Alluvial Soils derived from granite; 
Stratified gravelly sand to gravelly loamy 

sand 34 to 60 inches. Slight

VaA Visalia sandy loam, 0 to 2% slopes B
Alluvial Soils derived from granite; Very 
fine sandy loam, loam 40 to 60 inches. Slight

VaB Visalia sandy loam, 2 to 5% slopes B
Alluvial Soils derived from granite; Very 
fine sandy loam 40 to 60 inches. Slight

VsD
Vista coarse sandy loam, 9 to 15% 

slopes B

Residuum weathered from granodiorite 
and quartz-diorite; Depth to weathered 
bedrock 35 to 39 inches. Severe

VsD2
Vista coarse sandy loam, 9 to 15% 

slopes, eroded B

Residuum weathered from granodiorite 
and quartz-diorite; Depth to weathered 
bedrock 30 to 34 inches. Severe

VsE
Vista coarse sandy loam, 15 to 30% 

slopes B

Residuum weathered from granodiorite 
and quartz-diorite; Depth to weathered 
bedrock 30 to 34 inches. Severe
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Table     : NRCS Soil Series mapped within  the Project footprint.

Soil Symbol Series Name Hydrologic Soil Group Classification Erosivity Index

VsE2
Vista coarse sandy loam, 15 to 30% 

slopes, eroded B

Residuum weathered from granodiorite 
and quartz-diorite; Depth to weathered 
bedrock 30 to 34 inches. Severe

VvG
Vista rocky coarse sandy loam, 30 to 

65% slopes B

Residuum weathered from granodiorite 
and quartz-diorite; Depth to weathered 
bedrock 25 to 29 inches. Severe
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 Table 16:  Seismic design parameters based upon Project controlling seismic source.  

                   

Source:  1:District Preliminary Geotechnical Report SR-76 Mission to I-15 Project. 2: Caltrans Division of Engineering Services OGDS2. October 11, 2012, Seismic Design Recommendations et-alii.

See Section 3.0 for titles of source documents. 3: ag = 0.4 was used in project slope stability analyses. 

Design Fault Distance to 
Design Fault 

(Miles)1, 2

Fault Plane 
Dip 2

Fault Length 

(Miles) 1

Slip Rate 1 Estimated Interval 
Between Major 

Ruptures (years)1

PSH

Mmax

Ground
Acceleration

coefficient

(ag)

Average Shear Wave 
Velocity (VS30) for the 
upper 100 feet of the 

Subsurface soils 
(ft./sec.)1,2.

Elsinore Fault 
Zone:  
Temecula
Segment

5.5 to 13 miles 
east of the 
project end 
points

80 degrees west ~ 111  0.15 in/yr 250 7.6 0.36 0.4g 3 800-1000 



TABLE 17: ANTICIPATED SOIL CONDITIONS AT THE LOCATION OF TEMPORARY EXCAVATIONS.

DESIGN FEATURE ITEM Begin Elevation at Origin End Elevation at End Element Length Note*1,2,3

Estimated length of
excavation in Unyielding

material

Estimated length of 

excavation in Type C2,3

Soil

Percent of : (Length of
unyielding or Type C)/

Element Length

Excavation Index(E#)/
Excavation Difficulty (D#)

Rock Slope Protection (RSP) Rock and Filter Fabric 102+30 105+55 325
Possible Boulders; Type A, B
Soil.

E1/D1

Rock Slope Protection (RSP) Rock and Filter Fabric 105+55 108+50 295
Possible Boulders; Type A, B
Soil.

E1/D1

Rock Slope Protection (RSP) Rock and Filter Fabric 122+80 123+85 105
Possible Boulders; Type A, B
Soil.

E1/D1

Rock Slope Protection (RSP) Rock and Filter Fabric 123+85 130+30 645
Possible Boulders; Type A, B
Soil.

E1/D1

Rock Slope Protection (RSP) Rock and Filter Fabric 130+30 134+50 420
Possible Boulders; Type A, B
Soil.

E1/D1

Rock Slope Protection (RSP) Rock and Filter Fabric 134+50 137+20 270
Possible Boulders; Type A, B,
and C Soil.

E1/D1

Rock Slope Protection (RSP) Rock and Filter Fabric 137+20 140+50 330
Possible Boulders; Type A, B,
and C Soil.

E1/D1

Rock Slope Protection (RSP) Rock and Filter Fabric 149+90 151+90 200
Possible Boulders; Type A, B,
and C Soil.

E1/D1

Rock Slope Protection (RSP) Rock and Filter Fabric 151+90 161+95 1005
Possible Boulders; Type A, B,
and C Soil.

E1/D1

Rock Slope Protection (RSP) Rock and Filter Fabric 161+95 169+60 765
Possible Boulders; Type A, B,
and C Soil.

E1/D1

Rock Slope Protection (RSP) Rock and Filter Fabric 169+60 174+00 440
Possible Boulders; Type A, B,
and C Soil.

E1/D1

Foundation Treatment
Soil Removal and/or

Replacement
127+50 129+25 175

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type A,
and B soil. Possible boulders.

E1/D1

Foundation Treatment
Soil Removal and/or

Replacement
138+53 168+00  2947

Temporary excavation in non
engineered fill, colluvium,
alluvium, pre existing RSP, and
decomposed to variably
weathered granitic rock. Cal
OSHA Type A, B, and C soil.
Possible boulders. Portions of
the interval are within an
active flooded channel of the
SLRR

E1/D1

Pipeline Investigation
Remove and Backfill with

compacted Soil.
165+33 165+57 50

Temporary excavation in
alluvium. Cal OSHA Type A,
B soil and C Soil. Possible
boulders.

E1/D1

Pipeline Investigation
Remove and Backfill with

compacted Soil.
176+56 176+80 50

Temporary excavation in
alluvium. Cal OSHA Type A,
B soil and C Soil. Possible
boulders.

E1/D1

Pipeline Investigation
Remove and Backfill with

compacted Soil.
185+49 185+73 185+73 50

Temporary excavation in
alluvium. Cal OSHA Type A,
B soil and C Soil. Possible
boulders.

E1/D1

Pipeline Investigation
Remove and Backfill with

compacted Soil.
190+08 190+32 190+32 50

Temporary excavation in
alluvium. Cal OSHA Type A,
B soil and C Soil. Possible
boulders.

E1/D1

Foundation Treatment
Box Culvert Foundation; Soil
Removal and/or Replacement.

202+52 202+84

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type A,
B, and C soil. Possible
boulders. In active Stream
Channel with flowing water.

E1/D1

TEMPORARY EXCAVATIONS FOR ROCK SLOPE
PROTECTION (RSP)

TEMPORARY EXCAVATIONS FOR FOUNDATION TREATMENT
AND REMOVAL OF UNSUITABLE SOILS
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TABLE 17: ANTICIPATED SOIL CONDITIONS AT THE LOCATION OF TEMPORARY EXCAVATIONS.

DESIGN FEATURE ITEM Begin Elevation at Origin End Elevation at End Element Length Note*1,2,3

Estimated length of
excavation in Unyielding

material

Estimated length of 

excavation in Type C2,3

Soil

Percent of : (Length of
unyielding or Type C)/

Element Length

Excavation Index(E#)/
Excavation Difficulty (D#)

Foundation Treatment
Box Culvert Foundation; Soil
Removal and/or Replacement.

11+60 12+00

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type A,
B, and C soil. Possible
boulders. In active Stream
Channel with flowing water.

E1/D1

Foundation Treatment
Soil Removal and/or

Replacement
204+50 215+50 215+50 1100

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type A
and B soil. Possible boulders.

E1/D1

Foundation Treatment
Soil Removal and/or

Replacement
282+01 287+86 287+86 585

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type A, B
soil. Possible boulders.

E1/D1

Foundation Treatment
Soil Removal and/or

Replacement
301+42 316+21 316+21 1479

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type A, B
soil. Possible boulders.

E1/D1

Foundation Treatment
Soil Removal and/or

Replacement
316+25 318+30 318+30 205

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type A, B
soil. Possible boulders.

E1/D1

Unsuitable Soil Removal at
Vessels Borrow Site.

Duff Collection Area 11+39 "VES1" Line 33+84 "VES1" Line 2245

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type A, B
soil. Possible boulders.

E1/D1

Foundation Treatment
Soil Removal and/or

Replacement
93+43 "VES1" Line 96+03 "VES1" Line 96+03

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type A, B
soil. Possible boulders.

E1/D1

6 e 24" RCP 61.04' LT 116+00 "A" 179.26 63.00' RT 116+00 "A" 176.71

Temporary Excavations will
encounter recent engineered
fill and alluvial deposits. May
encounter buried man made
objects comprised of asphalt
and concrete.

E1/D1

6 g 24" APC 61.04' LT 116+00 "A" 179.26 61.04' LT 117+50 "A" 180.89

Temporary Excavations will
encounter recent engineered
fill and alluvial deposits. May
encounter buried man made
objects comprised of asphalt
and concrete. E1/D1

E1/D1

8 4X 7' (W) X4' (H) RCB see Drainage Profile Sheets in Project Plans
see Drainage Profile Sheets in

Project Plans
78.28' RT 121+31.66 "A" 172.29

Existing culvert extension:
Culvert to be tied into existing
outfall and placed in new
(current project)
embankment. Pre installation
settlement period required.
Head wall to be founded in
new highway embankment.
Rock Slope Protection will
follow culvert construction.
Cal OSHA Type B soil. E1/D1

E1/D1

TEMPORARY EXCAVATION FOR CONSTRUCTION OF
CULVERTS AND CROSS DRAINS.
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TABLE 17: ANTICIPATED SOIL CONDITIONS AT THE LOCATION OF TEMPORARY EXCAVATIONS.

DESIGN FEATURE ITEM Begin Elevation at Origin End Elevation at End Element Length Note*1,2,3

Estimated length of
excavation in Unyielding

material

Estimated length of 

excavation in Type C2,3

Soil

Percent of : (Length of
unyielding or Type C)/

Element Length

Excavation Index(E#)/
Excavation Difficulty (D#)

11 66" RCP 83.64' LT 132+16.34 "A" 175.19 84.19' RT 131+82.51 "A" 173.48 168

Temporary excavation in non
documented fill and alluvium.
boulders may be encountered.
Cal OSHA Type B and Type C
soil.

84 50%
E1 E3/D1 D3

(POSSIBLE BOULDERS)

11 g,m 24" ACP 64 Ft Rt 130+30 "A" 179.11 64.0' Rt. 132+50 "A" 179.12
Temporary excavation in
alluvium.

E1/D1

13 2X36" RCP 80.42' Lt 135+52.04 "A" 183.27 81.00' Rt 135+52 "A" 180.74 Possible Boulders 60 ft
E1 E3/D1 D3

(POSSIBLE BOULDERS)

13C 2X36" RCP 80.42' Lt 135+52.04 "A" 183.27 81.00' Rt 135+52 "A" 180.74 160

Temporary excavation in non
engineered fill and alluvium.
boulders may be encountered.
Decomposed to variably
weathered granitic rock may
be encountered. Cal OSHA
Type A,B and C soil, and Rock.

30 60
18% unyielding.
38% Type C

E1 E8/D1 D6

15:
o,m,k,e,c,i

24" APC 62.5 LT 135+52 "A" 185.25 55.5' LT 141+00 "A" 187.13

o: 200'
m: 146'
k:145'
e:110
c:28
i: 125

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

o: 170'
m: 146'
k:145'
e:110
c:28
i: 125

o: 85%
m: 100%
k:100%
e:100%
c:100%
i: 100%

E1 E8/D1 D6

17: k,e,c,g,i 18" 30" RCP/APC
17: 43.50' LT 142+00 "A"

k,e,c: 101.52' LT 142+50.84 "A"
g,I: 43.5' LT 142+00 "A"

17: 186.84
k,e,c: 195.07
g,I: 186.94

17: 79.49' RT 142+00 "A"
k,e,c: 79.49' RT 142+00 "A"
g,I: 55.50' LT 144+30 "A"

17: 184.47
k,e,c: 184.47
g,I: 189.61

k: 54
g: 100
I: 120

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

k: 54
g: 75
i:120

k: 100 %
g: 75%
i:100%

E1 E8/D1 D6

18:
g,e,I,k

24" RCP
18" ACP

18: 55.50' LT 147+00 "A"
g,e,: 85.04' LT 147+00.11 "A" i:

55.50' LT 146+50 "A"

18: 189.19
g,e,: 194.6
i: 190.29

18: 78.50' RT 147+00 "A"
g,e,: 55.50' RT 147+00 "A"
i: 55.50' LT 147+00 "A"

18: 184.42
g,e,: 194.6
i: 190.29

g: 72
e: 110
I: 46

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

g: 72
e: 100
I: 46

g: 100%
e: 91%
I: 100%

E1 E8/D1 D6

19 30" RCP 72.25' LT 149+50.00 "A" 188.18 67.97' RT 149+50.00 "A" 186.83
Temporary excavation in
colluvium and alluvium, Cal
OSHA Type A, B soil.

E1 E3/D1 D4

19 c 30" RCP 72.25' LT 149+50.00 "A" 188.18 67.97' RT 149+50.00 "A" 186.83
Temporary excavation in
colluvium and alluvium, Cal
OSHA Type A, B soil.

E1 E3/D1 D4

21:
aa,y,u,w,g,e,s,q,m,o,k.i,c

24" RCP/APC

gec: 55.50' LT 152+00 "A"
aa,y,u,w: 72.10' LT 150+47.12 "A"

s,q,m,o: 2.3' RT 149+75 "A" k,i:
55.5' RT 151+00 "A"

gec:: 185.90
aa,y,u,w: 187.17
s,q,m,o: 185.6
k,i: 186.54

g,e,c: 79.70' RT 152+00 "A"
aa,y,u,w: 55.50' LT 154+25 "A"

s,q,m,o: 2.3' RT 155+00 "A" k,i:
55.5' RT 153+00 "A"

g,e,c: 181.22
aa,y,u,w: 190.0
s,q,m,o: 185.6
k,i: 186.54

c: 25
g,e: 54+50=104 ft

s,q,m,o: 105+100+100+200
k,i: 900+100

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B, and
C soil.

c: 25 ft
g,e: 54+50=104 ft

s,q,m,o: 105+100+100+200
= 305 ft

k,i: 900+100 = 1000 ft

not calculated E1 E3/D1 D3

22 2X 5' (W) X 3' (H) RCB 69.88' LT 155+65.86 "A" 189.15 67.27' RT 155+65.86 "A" 187.18

Proposed offsite culvert.
Temporary excavation in non
documented fill and alluvium.
variably weathered granitic
boulders may be
encountered. Cal OSHA Type
B soil.

E1 E4/D1 D3, D4

24 i,g,e 24" RCP 77.16' LT 156+50.02 "A" 187.10 55.50' RT 156+50 "A" 183.99 Not determined

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

i: 22 ft
Mostly E1 E4/D1 D4
Possibly some E8/D6
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TABLE 17: ANTICIPATED SOIL CONDITIONS AT THE LOCATION OF TEMPORARY EXCAVATIONS.

DESIGN FEATURE ITEM Begin Elevation at Origin End Elevation at End Element Length Note*1,2,3

Estimated length of
excavation in Unyielding

material

Estimated length of 

excavation in Type C2,3

Soil

Percent of : (Length of
unyielding or Type C)/

Element Length

Excavation Index(E#)/
Excavation Difficulty (D#)

25 c 2X 36" RCP 71.09' LT 159+78.03 "A" 189.56 72.13' RT 159+13.04 "A" 187.99 157.2'x2
Temporary excavation in
colluvium and alluvium; Type
A, B soil.

E1 E3/D1 D3

25 q 24" APC 55.50' LT 160+00 "A" 191.00 55.50' LT 162+50 "A" 193.00 246

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

185 75% E1 E8/D1 D6

25 w 18" RCP 83.50' LT 163+00.21 "A" 201.39 55.50' LT 162+50 "A" 193.10 56

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

56 100% E1 E8/D1 D6

25 s 24" APC 55.50' LT 162+50 "A" 193.10 55.50' LT 165+35 "A" 195.30 280

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

280 100% E1 E8/D1 D6

25 y 18" RCP 67.00' LT 165+45.19 "A" 195.55 55.50' LT 165+35 "A" 195.40 15.0'
Temporary excavation in
colluvium and alluvium; Type
A, B soil.

E1 E3/D1 D3

25 u 24" APC 55.50' LT 165+35 "A" 195.40 55.50' LT 167+50 "A" 197.31 212.2'
Temporary excavation in
colluvium and alluvium; Type
A, B soil.

E1 E3/D1 D4

27 c 36" RCP 70.5' LT 169+72.55 "A" 195.82 74.85' RT 168+83.65 "A" 193.11 181

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

20 11%
Mostly E1 E4/D1 D4
Possibly some E8/D6

29 c 3 X 30" RCP 71.17' LT 174+57.48 "A" 195.14 74.04' RT 174+57.48 "A" 193.68 145.2'x3 Engineered Fill; Type B soil. E1 E3/D1 D3

32 g 24" APC 73.50' LT 182+00 "A" 198.92 73.50' LT 184+50 "A" 202.00 246

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

190 77% E1 E8/D1 D6

35 e 36" RCP 55.50' LT 191+81 "A" 199.23 55.50' RT 192+00 "A" 198.20 110

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

20 18%
Mostly E1 E4/D1 D4
Possibly some E8/D6

35 s 36" RCP 80.31' LT 191+80 "A" 200.17 55.50' LT 191+81 "A" 199.43 21

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

21 100% E1 E8/D1 D6

35 g 24" APC 55.5' LT 191+00 "A" 200.30 55.5' LT 191+81 "A" 199.43 78
Temporary excavation in
colluvium and alluvium; Type
A, B soil.

0 E1 E3/D1 D3
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TABLE 17: ANTICIPATED SOIL CONDITIONS AT THE LOCATION OF TEMPORARY EXCAVATIONS.

DESIGN FEATURE ITEM Begin Elevation at Origin End Elevation at End Element Length Note*1,2,3

Estimated length of
excavation in Unyielding

material

Estimated length of 

excavation in Type C2,3

Soil

Percent of : (Length of
unyielding or Type C)/

Element Length

Excavation Index(E#)/
Excavation Difficulty (D#)

35 i 24" APC 55.5' LT 190+00 "A" 201.75 55.5' LT 191+00 "A" 200.80 96

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

96 100% E1 E8/D1 D6

35 k 24" APC 55.5' LT 191+81 "A" 199.43 55.5' LT 193+00 "A" 200.60 116

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

55 47% E1 E8/D1 D6

36 e 24" RCP 56.00' LT 195+50 "A" 202.00 55.50' RT 195+50 "A" 200.30 109

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

85 78% E1 E8/D1 D6

37 e 24" RCP 1.00' LT 200+00 "A" 204.25 55.50' RT 200+00 "A" 203.75 54.2'
Temporary excavation in
colluvium and alluvium; Type
A, B soil.

E1 E3/D1 D3

37 g 24" RCP 60.58' LT 199+00 "A" 206.30 1.00' LT 199+00 "A" 205.75 55.9'

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type B
soil.

E1 E3/D1 D3

37 k 24" APC 1.00' LT 199+00 "A" 205.50 1.00' LT 200+00 "A" 204.50 96'

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type B
soil. Near observed
groundwater elevation.

E1 E3/D1 D3

37 m 24" APC 1.00' LT 200+00 "A" 204.50 4.50' LT 201+00 "A" 206.37 96.1'

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type B
soil.

E1 E3/D1 D3

37 o 18"APC 75.50' LT 198+70 "A" 206.80 60.58' LT 199+00 "A" 206.55 33.5'

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type B
soil.

E1 E3/D1 D3

38 c 3 X 12' (W) X 7' (H) 80.88' LT 202+97.93 "A" 202.46 69.21' RT 202+54.47 "A" 200.71 156.3'x3

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type B
and C soil. Near observed
groundwater elevation.

45% E1 E3/D1 D3

39 c 3 X 13' (W) X 6' (H) 35.25' LT 11+80 "FLWR" 203.45 34.00' RT 11+80 "FLWR" 202.76 69.2'x3

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type B
soil.

E1 E3/D1 D3

43 c 24" RCP 20.00' RT 18+99.18 "FLWR" 208.81 44.6' RT 18+99.18 "FLWR" 208.70 23.8'

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type B
soil.

E1 E3/D1 D3

43 e 24" RCP 47.97' LT 19+17.19 " FLWR" 209.10 20.00' RT 18+99.18 "FLWR" 208.83 66.5'

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type B
soil.

E1 E3/D1 D3

45 g 48" RCP 62.45' LT 224+00 "A" 208.78 1.50' LT 224+00 "A" 208.20 57.7'

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type B
soil.

E1 E3/D1 D3

45 i 48" RCP 74.79' LT 224+00 "A" 208.92 62.45' LT 224+00 "A" 208.81 10.8'

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type B
soil.

E1 E3/D1 D3
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TABLE 17: ANTICIPATED SOIL CONDITIONS AT THE LOCATION OF TEMPORARY EXCAVATIONS.

DESIGN FEATURE ITEM Begin Elevation at Origin End Elevation at End Element Length Note*1,2,3

Estimated length of
excavation in Unyielding

material

Estimated length of 

excavation in Type C2,3

Soil

Percent of : (Length of
unyielding or Type C)/

Element Length

Excavation Index(E#)/
Excavation Difficulty (D#)

44A c 30" RCP 90.54' LT 219+95 "A" 208.62 80.46' RT 219+95 "A" 206.91 171'
Temporary excavation in
colluvium and alluvium; Type
A, B soil.

E1 E3/D1 D3

50A i 42" RCP 65.67' LT 236+00 "A" 212.31 1.00' RT 236+00 "A" 211.65 65.7'
Temporary excavation in
colluvium and alluvium; Type
A, B soil.

E1 E3/D1 D3

50 e 36" RCP 55.50' LT 237+50 "A" 211.76 55.50' RT 237+50 "A" 210.68 108'
Temporary excavation in
colluvium and alluvium; Type
A, B soil.

E1 E3/D1 D3

50 g 18" APC 55.50' LT 236+50 "A" 213.32 55.50' RT 237+50 "A" 212.26 98'
Temporary excavation in
colluvium and alluvium; Type
A, B soil.

E1 E3/D1 D3

50 k 36" RCP 74.99' LT 237+50.00 "A" 213.42 55.50' LT 237+50 "A" 212.26 18'
Temporary excavation in
colluvium and alluvium; Type
A, B soil.

E1 E3/D1 D3

53 e 42" RCP 55.50' LT 241+00 "A" 215.07 55.50' RT 241+00 "A" 213.70 108'
Temporary excavation in
colluvium and alluvium; Type
A, B soil.

E1 E3/D1 D3

53 s 36" RCP 74.50' LT 241+00 "A" 217.01 55.50' LT 241+00 "A" 215.49 17.6'
Temporary excavation in
colluvium and alluvium; Type
A, B soil.

E1 E3/D1 D3

55 c 36" RCP 82.64' LT 251+90 "A" 217.83 81.47' RT 251+90 "A" 216.19 164.1'
Temporary excavation in
colluvium and alluvium; Type
A, B soil.

E1 E3/D1 D3

58 i 18" APC 62.0' LT 261+00 "A" 221.90 62.00' LT 263+05 "A" 223.55 195

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

195 100% E1 E8/D1 D6

58 k 18" APC 62.00' LT 263+05 "A" 223.59 62.00' LT 265+07 "A" 225.22 192

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

192 100% E1 E8/D1 D6

58 m 18" APC 62.00' LT 265+07 "A" 225.26 62.00' LT 267+15 "A" 226.94 198

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

198 100% E1 E8/D1 D6

58 o 18" APC 62.00' LT 267+15 "A" 226.98 62.00' LT 269+20 "A" 228.30 195

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

175 90% E1 E8/D1 D6

58 q 18" APC 62.0' LT 259+00 "A" 224.80 62.00' LT 261+00 "A" 222.90 190

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

190 100% E1 E8/D1 D6

59 c 3X 60" RCP 75.37' LT 273+88.71 "A" 224.88 90.35' RT 272+82.19 "A" 223.30 197.2'X3

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type B
soil.

E1 E3/D1 D3
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TABLE 17: ANTICIPATED SOIL CONDITIONS AT THE LOCATION OF TEMPORARY EXCAVATIONS.

DESIGN FEATURE ITEM Begin Elevation at Origin End Elevation at End Element Length Note*1,2,3

Estimated length of
excavation in Unyielding

material

Estimated length of 

excavation in Type C2,3

Soil

Percent of : (Length of
unyielding or Type C)/

Element Length

Excavation Index(E#)/
Excavation Difficulty (D#)

62 c 54" RCP 105' LT 281+87.77 "A" 227.05 105' LT 282+70.57 "A" 227.87 83

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

82 99% E1 E8/D1 D6

69 c 2X30" CSP 286.60' LT 299+71.07 "A" 236.04 235.90' LT 299+51.45 "A" 235.50 54.1'X2

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

54 100% E1 E8/D1 D6

69 d 2X30" CSP 300.15' LT 299+76.99 "A" 243.31 286.60' LT 299+71.07 "A" 236.04 16.2'X2

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

16 100% E1 E8/D1 D6

72 e 24" RCP 127.46' LT 304+77.27 "A" 247.00 99.00' LT 304+00 A" 243.90 81

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

81 100% E1 E8/D1 D6

73 i 24" APC 62.00' LT 309+45 "A" 242.53 62.00' LT 311+50 "A" 241.56 195

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

195 100% E1 E8/D1 D6

73 k 18" APC 62.00' LT 307+40 "A" 243.55 62.00' LT 309+45 "A" 242.57 195

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

195 100% E1 E8/D1 D6

73 m 24" RCP 62.00' LT 309+45 "A" 242.57 9.00' LT 309+45 "A" 245.00 51

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

30 59% E1 E8/D1 D6

73 o 24" APC 62.00' LT 311+50 "A" 242.00 62.00' LT 313+36 "A" 244.10 179

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

178 100% E1 E8/D1 D6
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TABLE 17: ANTICIPATED SOIL CONDITIONS AT THE LOCATION OF TEMPORARY EXCAVATIONS.

DESIGN FEATURE ITEM Begin Elevation at Origin End Elevation at End Element Length Note*1,2,3

Estimated length of
excavation in Unyielding

material

Estimated length of 

excavation in Type C2,3

Soil

Percent of : (Length of
unyielding or Type C)/

Element Length

Excavation Index(E#)/
Excavation Difficulty (D#)

73 q 24" RCP 62.00' LT 313+36 "A" 244.20 7.6' LT 313+36 "A" 245.80 51

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

16 31% E1 E8/D1 D6

75 e 42" RCP 74.16' LT 316+74.26 "A" 251.31 62.33' RT 316+91.84 "A" 249.91 137

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

30 22% E1 E8/D1 D6

75 j 42" RCP 74.94' LT 316+80.29 "A" 251.31 5.76' LT 316+89.20 "A" 250.62 67

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type B
soil.

E1 E3/D1 D3

76 c 2X7'(W)X3'(H) RCB 207.07' LT 219+33.44 "A" 254.89 180.94' LT 218+97 "A" 254.42 47.2'X2

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type B
soil.

E1 E3/D1 D3

79 c 24" RCP 3.99' LT 2256+43.01 "FL A" 288.34 86.34' RT 2254+56.25 "FL A" 287.35 196

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

120 61% E1 E8/D1 D6

79 e 24" RCP 54.00' LT 2256+24.14 "FL A" 288.75 3.99' LT 2256+43.01 "FL A" 288.49 50

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

50 100% E1 E8/D1 D6

81 b 18" APC 157.38' RT 2259+58.54 "FL A" 292.75 75.00' LT 332+48.28 "A" 291.66 109.1'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

81 d 18" APC 96.77' RT 2259+65.12 "FL A" 293.78 157.38' RT 2259+58.54 "FL A" 292.95 62.9'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

81 f 18" APC 96.77' RT 2259+65.12 "FL A" 293.78 101.38' RT 2260+71.45 "FL A" 297.11 73.1'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.
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TABLE 17: ANTICIPATED SOIL CONDITIONS AT THE LOCATION OF TEMPORARY EXCAVATIONS.

DESIGN FEATURE ITEM Begin Elevation at Origin End Elevation at End Element Length Note*1,2,3

Estimated length of
excavation in Unyielding

material

Estimated length of 

excavation in Type C2,3

Soil

Percent of : (Length of
unyielding or Type C)/

Element Length

Excavation Index(E#)/
Excavation Difficulty (D#)

81 i 18" APC 101.38' RT 2260+71.45 "FL A" 297.31 101.38' RT 2260+38.77 "FL A" 300.55 82.6'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

81 m 24" APC 75.00' LT 332+48.28 "A" 291.66 280.39' RT 2260+03.30 "FL A" 292.60 94.1'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

81 p 18" APC 280.39' RT 2260+03.30 "FL A" 292.80 257.85' RT 2260+71.47 "FL A" 295.27 51.4'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

81 s 18" APC 257.85' RT 2260+71.47 "FL A" 295.47 284.29' RT 2261+29.27 "FL A" 296.08 60.7'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

81 v 18" APC 284.29' RT 2261+29.27 "FL A" 296.28 309.74' RT 2261+87.28 "FL A" 296.88 60.4'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

81 y 18" APC 309.74' RT 2261+87.28 "FL A" 297.08 393.38' RT 2263+17.86 "FL A" 298.60 152.3'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

81 am 18" APC 75.00' LT 332+48.28 "A" 291.46 72.42' LT 330+56.14 "A" 289.36 190.1'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

81 ac 18" APC 151.41' RT 2262+38.87 "FL A" 303.25 309.74' RT 2261+87.28"FL A" 297.08 163.7'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.
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TABLE 17: ANTICIPATED SOIL CONDITIONS AT THE LOCATION OF TEMPORARY EXCAVATIONS.

DESIGN FEATURE ITEM Begin Elevation at Origin End Elevation at End Element Length Note*1,2,3

Estimated length of
excavation in Unyielding

material

Estimated length of 

excavation in Type C2,3

Soil

Percent of : (Length of
unyielding or Type C)/

Element Length

Excavation Index(E#)/
Excavation Difficulty (D#)

81 ae 18" APC 23.13' RT 2262+03.92 "FL A" 307.57 151.41' RT 2262+38.87 "FL A" 303.45 128.3'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

81 ag 18" APC 151.41' RT 2262+38.87 "FL A" 303.45 166.44' RT 2263+67.91 "FL A" 307.22 127.0'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

81 aj 18" APC 92.52'' RT 2263+32.75 "FL A" 308.21 166.44'' RT 2263+67.91 "FL A" 307.42 79.2'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

82 d 24" RCP 27.73' LT 2263+55 "FL A" 311.71 57.21' RT 2263+22.27 "FL A" 309.73 88.4'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

82 f 18" SPP 27.73' LT 2263+55 "FL A" 314.65 21.26' LT 2264+58.83 "FL A" 315.03 100.3'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

82 h 48" CSP 35.69'' LT 2263+75.41 "FL A" 310.52 21.22' LT 2264+00 "FL A" 308.42 22.7'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

82 j Concrete Ditch 249.00' LT 2261+84.67"FL A" 398.22 35.69'' LT 2263+75.42 "FL A" 310.52 300'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

*1: Stratigraphy is based upon interpretation from borings and geologic map.*2: Soil Type designations (A,B,C) are based upon Cal Osha Trenching and Shoring manual.*3: A soil Type C designation implies groundwater may be encountered within the excavation. Excavation Index ranges from E1 to E 10 . Excavation Index Designation are defined in Table 22. Excavation Difficulty (Dx) Designations range from D1 to
D7. Excavation Difficulty Designations are defined in Table 21.

Geotechnical Design Report
SR 76 East Project, Phase II
EA 11 257151 /EFIS 11000204891 10 of 10



TABLE 17: Anticipated soil conditions at the location of temporary excavations.

DESIGN FEATURE ITEM Begin Elevation at Origin End Elevation at End Element Length Note*1,2,3

Estimated length of
excavation in Unyielding

material

Estimated length of 

excavation in Type C2,3

Soil

Percent of : (Length of
unyielding or Type C)/

Element Length

Excavation Index(E#)/
Excavation Difficulty (D#)

Rock Slope Protection (RSP) Rock and Filter Fabric 102+30 105+55 325
Possible Boulders; Type A, B
Soil.

E1/D1

Rock Slope Protection (RSP) Rock and Filter Fabric 105+55 108+50 295
Possible Boulders; Type A, B
Soil.

E1/D1

Rock Slope Protection (RSP) Rock and Filter Fabric 122+80 123+85 105
Possible Boulders; Type A, B
Soil.

E1/D1

Rock Slope Protection (RSP) Rock and Filter Fabric 123+85 130+30 645
Possible Boulders; Type A, B
Soil.

E1/D1

Rock Slope Protection (RSP) Rock and Filter Fabric 130+30 134+50 420
Possible Boulders; Type A, B
Soil.

E1/D1

Rock Slope Protection (RSP) Rock and Filter Fabric 134+50 137+20 270
Possible Boulders; Type A, B,
and C Soil.

E1/D1

Rock Slope Protection (RSP) Rock and Filter Fabric 137+20 140+50 330
Possible Boulders; Type A, B,
and C Soil.

E1/D1

Rock Slope Protection (RSP) Rock and Filter Fabric 149+90 151+90 200
Possible Boulders; Type A, B,
and C Soil.

E1/D1

Rock Slope Protection (RSP) Rock and Filter Fabric 151+90 161+95 1005
Possible Boulders; Type A, B,
and C Soil.

E1/D1

Rock Slope Protection (RSP) Rock and Filter Fabric 161+95 169+60 765
Possible Boulders; Type A, B,
and C Soil.

E1/D1

Rock Slope Protection (RSP) Rock and Filter Fabric 169+60 174+00 440
Possible Boulders; Type A, B,
and C Soil.

E1/D1

Foundation Treatment
Soil Removal and/or

Replacement
127+50 129+25 175

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type A,
and B soil. Possible boulders.

E1/D1

Foundation Treatment
Soil Removal and/or

Replacement
138+53 168+00  2947

Temporary excavation in non
engineered fill, colluvium,
alluvium, pre existing RSP, and
decomposed to variably
weathered granitic rock. Cal
OSHA Type A, B, and C soil.
Possible boulders. Portions of
the interval are within an
active flooded channel of the
SLRR

E1/D1

Pipeline Investigation
Remove and Backfill with

compacted Soil.
165+33 165+57 50

Temporary excavation in
alluvium. Cal OSHA Type A,
B soil and C Soil. Possible
boulders.

E1/D1

Pipeline Investigation
Remove and Backfill with

compacted Soil.
176+56 176+80 50

Temporary excavation in
alluvium. Cal OSHA Type A,
B soil and C Soil. Possible
boulders.

E1/D1

Pipeline Investigation
Remove and Backfill with

compacted Soil.
185+49 185+73 185+73 50

Temporary excavation in
alluvium. Cal OSHA Type A,
B soil and C Soil. Possible
boulders.

E1/D1

Pipeline Investigation
Remove and Backfill with

compacted Soil.
190+08 190+32 190+32 50

Temporary excavation in
alluvium. Cal OSHA Type A,
B soil and C Soil. Possible
boulders.

E1/D1

Foundation Treatment
Box Culvert Foundation; Soil
Removal and/or Replacement.

202+52 202+84

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type A,
B, and C soil. Possible
boulders. In active Stream
Channel with flowing water.

E1/D1

TEMPORARY EXCAVATIONS FOR ROCK SLOPE
PROTECTION (RSP)

TEMPORARY EXCAVATIONS FOR FOUNDATION TREATMENT
AND REMOVAL OF UNSUITABLE SOILS
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TABLE 17: Anticipated soil conditions at the location of temporary excavations.

DESIGN FEATURE ITEM Begin Elevation at Origin End Elevation at End Element Length Note*1,2,3

Estimated length of
excavation in Unyielding

material

Estimated length of 

excavation in Type C2,3

Soil

Percent of : (Length of
unyielding or Type C)/

Element Length

Excavation Index(E#)/
Excavation Difficulty (D#)

Foundation Treatment
Box Culvert Foundation; Soil
Removal and/or Replacement.

11+60 12+00

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type A,
B, and C soil. Possible
boulders. In active Stream
Channel with flowing water.

E1/D1

Foundation Treatment
Soil Removal and/or

Replacement
204+50 215+50 215+50 1100

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type A
and B soil. Possible boulders.

E1/D1

Foundation Treatment
Soil Removal and/or

Replacement
282+01 287+86 287+86 585

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type A, B
soil. Possible boulders.

E1/D1

Foundation Treatment
Soil Removal and/or

Replacement
301+42 316+21 316+21 1479

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type A, B
soil. Possible boulders.

E1/D1

Foundation Treatment
Soil Removal and/or

Replacement
316+25 318+30 318+30 205

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type A, B
soil. Possible boulders.

E1/D1

Unsuitable Soil Removal at
Vessels Borrow Site.

Duff Collection Area 11+39 "VES1" Line 33+84 "VES1" Line 2245

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type A, B
soil. Possible boulders.

E1/D1

Foundation Treatment
Soil Removal and/or

Replacement
93+43 "VES1" Line 96+03 "VES1" Line 96+03

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type A, B
soil. Possible boulders.

E1/D1

6 e 24" RCP 61.04' LT 116+00 "A" 179.26 63.00' RT 116+00 "A" 176.71

Temporary Excavations will
encounter recent engineered
fill and alluvial deposits. May
encounter buried man made
objects comprised of asphalt
and concrete.

E1/D1

6 g 24" APC 61.04' LT 116+00 "A" 179.26 61.04' LT 117+50 "A" 180.89

Temporary Excavations will
encounter recent engineered
fill and alluvial deposits. May
encounter buried man made
objects comprised of asphalt
and concrete. E1/D1

E1/D1

8 4X 7' (W) X4' (H) RCB see Drainage Profile Sheets in Project Plans
see Drainage Profile Sheets in

Project Plans
78.28' RT 121+31.66 "A" 172.29

Existing culvert extension:
Culvert to be tied into existing
outfall and placed in new
(current project)
embankment. Pre installation
settlement period required.
Head wall to be founded in
new highway embankment.
Rock Slope Protection will
follow culvert construction.
Cal OSHA Type B soil. E1/D1

E1/D1

TEMPORARY EXCAVATION FOR CONSTRUCTION OF
CULVERTS AND CROSS DRAINS.
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TABLE 17: Anticipated soil conditions at the location of temporary excavations.

DESIGN FEATURE ITEM Begin Elevation at Origin End Elevation at End Element Length Note*1,2,3

Estimated length of
excavation in Unyielding

material

Estimated length of 

excavation in Type C2,3

Soil

Percent of : (Length of
unyielding or Type C)/

Element Length

Excavation Index(E#)/
Excavation Difficulty (D#)

11 66" RCP 83.64' LT 132+16.34 "A" 175.19 84.19' RT 131+82.51 "A" 173.48 168

Temporary excavation in non
documented fill and alluvium.
boulders may be encountered.
Cal OSHA Type B and Type C
soil.

84 50%
E1 E3/D1 D3

(POSSIBLE BOULDERS)

11 g,m 24" ACP 64 Ft Rt 130+30 "A" 179.11 64.0' Rt. 132+50 "A" 179.12
Temporary excavation in
alluvium.

E1/D1

13 2X36" RCP 80.42' Lt 135+52.04 "A" 183.27 81.00' Rt 135+52 "A" 180.74 Possible Boulders 60 ft
E1 E3/D1 D3

(POSSIBLE BOULDERS)

13C 2X36" RCP 80.42' Lt 135+52.04 "A" 183.27 81.00' Rt 135+52 "A" 180.74 160

Temporary excavation in non
engineered fill and alluvium.
boulders may be encountered.
Decomposed to variably
weathered granitic rock may
be encountered. Cal OSHA
Type A,B and C soil, and Rock.

30 60
18% unyielding.
38% Type C

E1 E8/D1 D6

15:
o,m,k,e,c,i

24" APC 62.5 LT 135+52 "A" 185.25 55.5' LT 141+00 "A" 187.13

o: 200'
m: 146'
k:145'
e:110
c:28
i: 125

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

o: 170'
m: 146'
k:145'
e:110
c:28
i: 125

o: 85%
m: 100%
k:100%
e:100%
c:100%
i: 100%

E1 E8/D1 D6

17: k,e,c,g,i 18" 30" RCP/APC
17: 43.50' LT 142+00 "A"

k,e,c: 101.52' LT 142+50.84 "A"
g,I: 43.5' LT 142+00 "A"

17: 186.84
k,e,c: 195.07
g,I: 186.94

17: 79.49' RT 142+00 "A"
k,e,c: 79.49' RT 142+00 "A"
g,I: 55.50' LT 144+30 "A"

17: 184.47
k,e,c: 184.47
g,I: 189.61

k: 54
g: 100
I: 120

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

k: 54
g: 75
i:120

k: 100 %
g: 75%
i:100%

E1 E8/D1 D6

18:
g,e,I,k

24" RCP
18" ACP

18: 55.50' LT 147+00 "A"
g,e,: 85.04' LT 147+00.11 "A" i:

55.50' LT 146+50 "A"

18: 189.19
g,e,: 194.6
i: 190.29

18: 78.50' RT 147+00 "A"
g,e,: 55.50' RT 147+00 "A"
i: 55.50' LT 147+00 "A"

18: 184.42
g,e,: 194.6
i: 190.29

g: 72
e: 110
I: 46

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

g: 72
e: 100
I: 46

g: 100%
e: 91%
I: 100%

E1 E8/D1 D6

19 30" RCP 72.25' LT 149+50.00 "A" 188.18 67.97' RT 149+50.00 "A" 186.83
Temporary excavation in
colluvium and alluvium, Cal
OSHA Type A, B soil.

E1 E3/D1 D4

19 c 30" RCP 72.25' LT 149+50.00 "A" 188.18 67.97' RT 149+50.00 "A" 186.83
Temporary excavation in
colluvium and alluvium, Cal
OSHA Type A, B soil.

E1 E3/D1 D4

21:
aa,y,u,w,g,e,s,q,m,o,k.i,c

24" RCP/APC

gec: 55.50' LT 152+00 "A"
aa,y,u,w: 72.10' LT 150+47.12 "A"

s,q,m,o: 2.3' RT 149+75 "A" k,i:
55.5' RT 151+00 "A"

gec:: 185.90
aa,y,u,w: 187.17
s,q,m,o: 185.6
k,i: 186.54

g,e,c: 79.70' RT 152+00 "A"
aa,y,u,w: 55.50' LT 154+25 "A"

s,q,m,o: 2.3' RT 155+00 "A" k,i:
55.5' RT 153+00 "A"

g,e,c: 181.22
aa,y,u,w: 190.0
s,q,m,o: 185.6
k,i: 186.54

c: 25
g,e: 54+50=104 ft

s,q,m,o: 105+100+100+200
k,i: 900+100

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B, and
C soil.

c: 25 ft
g,e: 54+50=104 ft

s,q,m,o: 105+100+100+200
= 305 ft

k,i: 900+100 = 1000 ft

not calculated E1 E3/D1 D3

22 2X 5' (W) X 3' (H) RCB 69.88' LT 155+65.86 "A" 189.15 67.27' RT 155+65.86 "A" 187.18

Proposed offsite culvert.
Temporary excavation in non
documented fill and alluvium.
variably weathered granitic
boulders may be
encountered. Cal OSHA Type
B soil.

E1 E4/D1 D3, D4

24 i,g,e 24" RCP 77.16' LT 156+50.02 "A" 187.10 55.50' RT 156+50 "A" 183.99 Not determined

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

i: 22 ft
Mostly E1 E4/D1 D4
Possibly some E8/D6
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TABLE 17: Anticipated soil conditions at the location of temporary excavations.

DESIGN FEATURE ITEM Begin Elevation at Origin End Elevation at End Element Length Note*1,2,3

Estimated length of
excavation in Unyielding

material

Estimated length of 

excavation in Type C2,3

Soil

Percent of : (Length of
unyielding or Type C)/

Element Length

Excavation Index(E#)/
Excavation Difficulty (D#)

25 c 2X 36" RCP 71.09' LT 159+78.03 "A" 189.56 72.13' RT 159+13.04 "A" 187.99 157.2'x2
Temporary excavation in
colluvium and alluvium; Type
A, B soil.

E1 E3/D1 D3

25 q 24" APC 55.50' LT 160+00 "A" 191.00 55.50' LT 162+50 "A" 193.00 246

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

185 75% E1 E8/D1 D6

25 w 18" RCP 83.50' LT 163+00.21 "A" 201.39 55.50' LT 162+50 "A" 193.10 56

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

56 100% E1 E8/D1 D6

25 s 24" APC 55.50' LT 162+50 "A" 193.10 55.50' LT 165+35 "A" 195.30 280

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

280 100% E1 E8/D1 D6

25 y 18" RCP 67.00' LT 165+45.19 "A" 195.55 55.50' LT 165+35 "A" 195.40 15.0'
Temporary excavation in
colluvium and alluvium; Type
A, B soil.

E1 E3/D1 D3

25 u 24" APC 55.50' LT 165+35 "A" 195.40 55.50' LT 167+50 "A" 197.31 212.2'
Temporary excavation in
colluvium and alluvium; Type
A, B soil.

E1 E3/D1 D4

27 c 36" RCP 70.5' LT 169+72.55 "A" 195.82 74.85' RT 168+83.65 "A" 193.11 181

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

20 11%
Mostly E1 E4/D1 D4
Possibly some E8/D6

29 c 3 X 30" RCP 71.17' LT 174+57.48 "A" 195.14 74.04' RT 174+57.48 "A" 193.68 145.2'x3 Engineered Fill; Type B soil. E1 E3/D1 D3

32 g 24" APC 73.50' LT 182+00 "A" 198.92 73.50' LT 184+50 "A" 202.00 246

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

190 77% E1 E8/D1 D6

35 e 36" RCP 55.50' LT 191+81 "A" 199.23 55.50' RT 192+00 "A" 198.20 110

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

20 18%
Mostly E1 E4/D1 D4
Possibly some E8/D6

35 s 36" RCP 80.31' LT 191+80 "A" 200.17 55.50' LT 191+81 "A" 199.43 21

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

21 100% E1 E8/D1 D6

35 g 24" APC 55.5' LT 191+00 "A" 200.30 55.5' LT 191+81 "A" 199.43 78
Temporary excavation in
colluvium and alluvium; Type
A, B soil.

0 E1 E3/D1 D3
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TABLE 17: Anticipated soil conditions at the location of temporary excavations.

DESIGN FEATURE ITEM Begin Elevation at Origin End Elevation at End Element Length Note*1,2,3

Estimated length of
excavation in Unyielding

material

Estimated length of 

excavation in Type C2,3

Soil

Percent of : (Length of
unyielding or Type C)/

Element Length

Excavation Index(E#)/
Excavation Difficulty (D#)

35 i 24" APC 55.5' LT 190+00 "A" 201.75 55.5' LT 191+00 "A" 200.80 96

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

96 100% E1 E8/D1 D6

35 k 24" APC 55.5' LT 191+81 "A" 199.43 55.5' LT 193+00 "A" 200.60 116

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

55 47% E1 E8/D1 D6

36 e 24" RCP 56.00' LT 195+50 "A" 202.00 55.50' RT 195+50 "A" 200.30 109

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock.

85 78% E1 E8/D1 D6

37 e 24" RCP 1.00' LT 200+00 "A" 204.25 55.50' RT 200+00 "A" 203.75 54.2'
Temporary excavation in
colluvium and alluvium; Type
A, B soil.

E1 E3/D1 D3

37 g 24" RCP 60.58' LT 199+00 "A" 206.30 1.00' LT 199+00 "A" 205.75 55.9'

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type B
soil.

E1 E3/D1 D3

37 k 24" APC 1.00' LT 199+00 "A" 205.50 1.00' LT 200+00 "A" 204.50 96'

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type B
soil. Near observed
groundwater elevation.

E1 E3/D1 D3

37 m 24" APC 1.00' LT 200+00 "A" 204.50 4.50' LT 201+00 "A" 206.37 96.1'

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type B
soil.

E1 E3/D1 D3

37 o 18"APC 75.50' LT 198+70 "A" 206.80 60.58' LT 199+00 "A" 206.55 33.5'

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type B
soil.

E1 E3/D1 D3

38 c 3 X 12' (W) X 7' (H) 80.88' LT 202+97.93 "A" 202.46 69.21' RT 202+54.47 "A" 200.71 156.3'x3

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type B
and C soil. Near observed
groundwater elevation.

45% E1 E3/D1 D3

39 c 3 X 13' (W) X 6' (H) 35.25' LT 11+80 "FLWR" 203.45 34.00' RT 11+80 "FLWR" 202.76 69.2'x3

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type B
soil.

E1 E3/D1 D3

43 c 24" RCP 20.00' RT 18+99.18 "FLWR" 208.81 44.6' RT 18+99.18 "FLWR" 208.70 23.8'

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type B
soil.

E1 E3/D1 D3

43 e 24" RCP 47.97' LT 19+17.19 " FLWR" 209.10 20.00' RT 18+99.18 "FLWR" 208.83 66.5'

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type B
soil.

E1 E3/D1 D3

45 g 48" RCP 62.45' LT 224+00 "A" 208.78 1.50' LT 224+00 "A" 208.20 57.7'

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type B
soil.

E1 E3/D1 D3

45 i 48" RCP 74.79' LT 224+00 "A" 208.92 62.45' LT 224+00 "A" 208.81 10.8'

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type B
soil.

E1 E3/D1 D3
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TABLE 17: Anticipated soil conditions at the location of temporary excavations.

DESIGN FEATURE ITEM Begin Elevation at Origin End Elevation at End Element Length Note*1,2,3

Estimated length of
excavation in Unyielding

material

Estimated length of 

excavation in Type C2,3

Soil

Percent of : (Length of
unyielding or Type C)/

Element Length

Excavation Index(E#)/
Excavation Difficulty (D#)

44A c 30" RCP 90.54' LT 219+95 "A" 208.62 80.46' RT 219+95 "A" 206.91 171'
Temporary excavation in
colluvium and alluvium; Type
A, B soil.

E1 E3/D1 D3

50A i 42" RCP 65.67' LT 236+00 "A" 212.31 1.00' RT 236+00 "A" 211.65 65.7'
Temporary excavation in
colluvium and alluvium; Type
A, B soil.

E1 E3/D1 D3

50 e 36" RCP 55.50' LT 237+50 "A" 211.76 55.50' RT 237+50 "A" 210.68 108'
Temporary excavation in
colluvium and alluvium; Type
A, B soil.

E1 E3/D1 D3

50 g 18" APC 55.50' LT 236+50 "A" 213.32 55.50' RT 237+50 "A" 212.26 98'
Temporary excavation in
colluvium and alluvium; Type
A, B soil.

E1 E3/D1 D3

50 k 36" RCP 74.99' LT 237+50.00 "A" 213.42 55.50' LT 237+50 "A" 212.26 18'
Temporary excavation in
colluvium and alluvium; Type
A, B soil.

E1 E3/D1 D3

53 e 42" RCP 55.50' LT 241+00 "A" 215.07 55.50' RT 241+00 "A" 213.70 108'
Temporary excavation in
colluvium and alluvium; Type
A, B soil.

E1 E3/D1 D3

53 s 36" RCP 74.50' LT 241+00 "A" 217.01 55.50' LT 241+00 "A" 215.49 17.6'
Temporary excavation in
colluvium and alluvium; Type
A, B soil.

E1 E3/D1 D3

55 c 36" RCP 82.64' LT 251+90 "A" 217.83 81.47' RT 251+90 "A" 216.19 164.1'
Temporary excavation in
colluvium and alluvium; Type
A, B soil.

E1 E3/D1 D3

58 i 18" APC 62.0' LT 261+00 "A" 221.90 62.00' LT 263+05 "A" 223.55 195

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

195 100% E1 E8/D1 D6

58 k 18" APC 62.00' LT 263+05 "A" 223.59 62.00' LT 265+07 "A" 225.22 192

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

192 100% E1 E8/D1 D6

58 m 18" APC 62.00' LT 265+07 "A" 225.26 62.00' LT 267+15 "A" 226.94 198

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

198 100% E1 E8/D1 D6

58 o 18" APC 62.00' LT 267+15 "A" 226.98 62.00' LT 269+20 "A" 228.30 195

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

175 90% E1 E8/D1 D6

58 q 18" APC 62.0' LT 259+00 "A" 224.80 62.00' LT 261+00 "A" 222.90 190

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

190 100% E1 E8/D1 D6

59 c 3X 60" RCP 75.37' LT 273+88.71 "A" 224.88 90.35' RT 272+82.19 "A" 223.30 197.2'X3

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type B
soil.

E1 E3/D1 D3
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TABLE 17: Anticipated soil conditions at the location of temporary excavations.

DESIGN FEATURE ITEM Begin Elevation at Origin End Elevation at End Element Length Note*1,2,3

Estimated length of
excavation in Unyielding

material

Estimated length of 

excavation in Type C2,3

Soil

Percent of : (Length of
unyielding or Type C)/

Element Length

Excavation Index(E#)/
Excavation Difficulty (D#)

62 c 54" RCP 105' LT 281+87.77 "A" 227.05 105' LT 282+70.57 "A" 227.87 83

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

82 99% E1 E8/D1 D6

69 c 2X30" CSP 286.60' LT 299+71.07 "A" 236.04 235.90' LT 299+51.45 "A" 235.50 54.1'X2

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

54 100% E1 E8/D1 D6

69 d 2X30" CSP 300.15' LT 299+76.99 "A" 243.31 286.60' LT 299+71.07 "A" 236.04 16.2'X2

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

16 100% E1 E8/D1 D6

72 e 24" RCP 127.46' LT 304+77.27 "A" 247.00 99.00' LT 304+00 A" 243.90 81

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

81 100% E1 E8/D1 D6

73 i 24" APC 62.00' LT 309+45 "A" 242.53 62.00' LT 311+50 "A" 241.56 195

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

195 100% E1 E8/D1 D6

73 k 18" APC 62.00' LT 307+40 "A" 243.55 62.00' LT 309+45 "A" 242.57 195

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

195 100% E1 E8/D1 D6

73 m 24" RCP 62.00' LT 309+45 "A" 242.57 9.00' LT 309+45 "A" 245.00 51

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

30 59% E1 E8/D1 D6

73 o 24" APC 62.00' LT 311+50 "A" 242.00 62.00' LT 313+36 "A" 244.10 179

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

178 100% E1 E8/D1 D6
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TABLE 17: Anticipated soil conditions at the location of temporary excavations.

DESIGN FEATURE ITEM Begin Elevation at Origin End Elevation at End Element Length Note*1,2,3

Estimated length of
excavation in Unyielding

material

Estimated length of 

excavation in Type C2,3

Soil

Percent of : (Length of
unyielding or Type C)/

Element Length

Excavation Index(E#)/
Excavation Difficulty (D#)

73 q 24" RCP 62.00' LT 313+36 "A" 244.20 7.6' LT 313+36 "A" 245.80 51

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

16 31% E1 E8/D1 D6

75 e 42" RCP 74.16' LT 316+74.26 "A" 251.31 62.33' RT 316+91.84 "A" 249.91 137

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

30 22% E1 E8/D1 D6

75 j 42" RCP 74.94' LT 316+80.29 "A" 251.31 5.76' LT 316+89.20 "A" 250.62 67

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type B
soil.

E1 E3/D1 D3

76 c 2X7'(W)X3'(H) RCB 207.07' LT 219+33.44 "A" 254.89 180.94' LT 218+97 "A" 254.42 47.2'X2

Temporary excavation in non
engineered fill, colluvium, and
alluvium. Cal OSHA Type B
soil.

E1 E3/D1 D3

79 c 24" RCP 3.99' LT 2256+43.01 "FL A" 288.34 86.34' RT 2254+56.25 "FL A" 287.35 196

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

120 61% E1 E8/D1 D6

79 e 24" RCP 54.00' LT 2256+24.14 "FL A" 288.75 3.99' LT 2256+43.01 "FL A" 288.49 50

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

50 100% E1 E8/D1 D6

81 b 18" APC 157.38' RT 2259+58.54 "FL A" 292.75 75.00' LT 332+48.28 "A" 291.66 109.1'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

81 d 18" APC 96.77' RT 2259+65.12 "FL A" 293.78 157.38' RT 2259+58.54 "FL A" 292.95 62.9'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

81 f 18" APC 96.77' RT 2259+65.12 "FL A" 293.78 101.38' RT 2260+71.45 "FL A" 297.11 73.1'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.
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TABLE 17: Anticipated soil conditions at the location of temporary excavations.

DESIGN FEATURE ITEM Begin Elevation at Origin End Elevation at End Element Length Note*1,2,3

Estimated length of
excavation in Unyielding

material

Estimated length of 

excavation in Type C2,3

Soil

Percent of : (Length of
unyielding or Type C)/

Element Length

Excavation Index(E#)/
Excavation Difficulty (D#)

81 i 18" APC 101.38' RT 2260+71.45 "FL A" 297.31 101.38' RT 2260+38.77 "FL A" 300.55 82.6'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

81 m 24" APC 75.00' LT 332+48.28 "A" 291.66 280.39' RT 2260+03.30 "FL A" 292.60 94.1'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

81 p 18" APC 280.39' RT 2260+03.30 "FL A" 292.80 257.85' RT 2260+71.47 "FL A" 295.27 51.4'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

81 s 18" APC 257.85' RT 2260+71.47 "FL A" 295.47 284.29' RT 2261+29.27 "FL A" 296.08 60.7'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

81 v 18" APC 284.29' RT 2261+29.27 "FL A" 296.28 309.74' RT 2261+87.28 "FL A" 296.88 60.4'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

81 y 18" APC 309.74' RT 2261+87.28 "FL A" 297.08 393.38' RT 2263+17.86 "FL A" 298.60 152.3'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

81 am 18" APC 75.00' LT 332+48.28 "A" 291.46 72.42' LT 330+56.14 "A" 289.36 190.1'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

81 ac 18" APC 151.41' RT 2262+38.87 "FL A" 303.25 309.74' RT 2261+87.28"FL A" 297.08 163.7'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.
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TABLE 17: Anticipated soil conditions at the location of temporary excavations.

DESIGN FEATURE ITEM Begin Elevation at Origin End Elevation at End Element Length Note*1,2,3

Estimated length of
excavation in Unyielding

material

Estimated length of 

excavation in Type C2,3

Soil

Percent of : (Length of
unyielding or Type C)/

Element Length

Excavation Index(E#)/
Excavation Difficulty (D#)

81 ae 18" APC 23.13' RT 2262+03.92 "FL A" 307.57 151.41' RT 2262+38.87 "FL A" 303.45 128.3'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

81 ag 18" APC 151.41' RT 2262+38.87 "FL A" 303.45 166.44' RT 2263+67.91 "FL A" 307.22 127.0'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

81 aj 18" APC 92.52'' RT 2263+32.75 "FL A" 308.21 166.44'' RT 2263+67.91 "FL A" 307.42 79.2'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

82 d 24" RCP 27.73' LT 2263+55 "FL A" 311.71 57.21' RT 2263+22.27 "FL A" 309.73 88.4'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

82 f 18" SPP 27.73' LT 2263+55 "FL A" 314.65 21.26' LT 2264+58.83 "FL A" 315.03 100.3'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

82 h 48" CSP 35.69'' LT 2263+75.41 "FL A" 310.52 21.22' LT 2264+00 "FL A" 308.42 22.7'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

82 j Concrete Ditch 249.00' LT 2261+84.67"FL A" 398.22 35.69'' LT 2263+75.42 "FL A" 310.52 300'

Temporary excavation in non
engineered fill, colluvium,
alluvium, and decomposed to
variably weathered granitic
rock. Cal OSHA Type A, B soil,
and rock. Possible boulders.

*1: Stratigraphy is based upon interpretation from borings and geologic map.*2: Soil Type designations (A,B,C) are based upon Cal Osha Trenching and Shoring manual.*3: A soil Type C designation implies groundwater may be encountered within the excavation. Excavation Index ranges from E1 to E 10 . Excavation Index Designation are defined in Table 22. Excavation Difficulty (Dx) Designations range from D1 to
D7. Excavation Difficulty Designations are defined in Table 21.
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Table 18: Strength Parameters Used in Slope Stability Analysis.

Material
Angle of Internal Friction 

 (Degrees ) Cohesion (Lbs/Ft.2) Unit Weight (Lbs/Ft.3)
Pressure Wave Velocity

(Ft./sec.)

Fill comprised of 

Decomposed Granitics1 32 400 135
Terrace Deposit 1 32 100 120
Recent Alluvium 1 28 0 120
Older Alluvium 32 100 120
Intensely Weathered to 
Decomposed Granitic
(Very Poor to Poor 

Rock)2 34 450 c 150b 1800-6500
Moderately Weathered
Granitic Rock (Fair 

Rock)2
36 600c 170b

8200-15000

1:  Values based upon professional judgment and local experience and are a reduction below the values obtained by laboratory direct shear 
testing.  2: Rock Quality Designation based upon Geomechanics Rock Mass Rating System (RMR) 1989.;  a: Maximum dry density at 90%
R.C.; b: From field determination of specific gravity.; c: Value of  cohesion reported and used in analysis is a reduction of the actual cohesion 
value derived from the Hoek and Brown Criteria. 
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TABLE  18:
SOIL PARAMETERS PROVIDED TO DESIGNERS FOR USE AT THE LOCATION OF WILD ANIMAL ESCAPE PORTS.

Location Description Station Depth Range (Lbs/Ft3) (°) Cohesion (lbs/ft2)

Depth to
Groundwater (Feet

below ground
surface)

Groundwater
Elevation (ft)

Sweet Grass Lane ~125+00 0 to 10 108 28 0 17.18 159.3
10 to 20 115 30 0

165+50 0 to 20 108 28 0 14.95 179.5
Calle De La Vuelta
Via Monserate 183+50 0 to 10 108 28 0 11.64 185.8

10 to18 115 30 0
West Gird Rd 208+00 0 to 20 108 28 0 " 6 to 11 202 to 199
East Gird Rd 222+560 0 to 10 108 28 0 11.7 196.2

10 to 20 115 30 32 0
East Gird Rd 2 234+50 0 to 20 108 28 0 11 199.0
Monserate Hill 257 + 00 0 to 10 108 28 0 12.1 195.2

10 to 20 115 30 32 0

Wild Animal Escape Ports (WAEP)
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Table 19:  The maximum allowable permanent slope heights at specified slope heights for 
project soils that may be used without additional analyses. 

1: Requires aggressive erosion protection. 2 Allowable slope ratios for project cuts are presented in Table 9.  3: May require aggressive erosion protection; runoff should be  

Controlled and not allowed to run-off as concentrated flows. Slope serrations, aggressive landscaping.  

Material Slope Ratio2 Maximum Cut Height 

Qw, Qa, Qc, OQA11 2:1 or flatter 25 feet 

Regolith1 1.5:1 or flatter 15 feet 

Decomposed Granitics1 2:1 to 1.5:1  40 Feet 

Intensely Weathered  to 
Moderately Weathered Granitics 3

1.5:1 or flatter 125 feet 

TABLE 19: MAXIMUM ALLOWABLE SLOPE HEIGHT AND SLOPE RATIO FOR 
INDICATED EARTH MATERIAL. 



Table 20: Typical excavation effort characteristics for site lithology. 

Material Excavation Method Difficulty / Digability 

Qa; Qw Scrapable / Bladable Low 

Qoa, Qc Scrapable / Bladable Low-Moderate 

Colluvium (Qc) and Regolith Bladable / Rippable Moderate to High 

Decomposed to Moderately 
Intensely Weathered Rock 

Bladable to Rippable Very High to Extremely High 

Moderately Weathered to 
Fresh Granitics 

Mechanical Breaker Blasting 
25%

Ripping, Mechanical Breaker 
Blasting

Requires blasting up to 25%

1: Excavation Difficulty (Dx) defined in Table 21 and Excavation Index defined in Table 22.

1

Scraped / Bladed 

ScraScraped / Bladed 

 Bladed / Rippable 

 Bladed  to Rippable 



Table     : Excavation difficulty designation defintions. 

Level of Difficulty Classification1 Description(1,2)

Pressure Wave 
Velocity (Pv)  ft/sec 

(4)

D1 Low

Excavations can be made with a spade using arm-applied 
pressure only. Neither application of impact energy nor 

984

Table  xx :   Modified Excavation Difficulty (Dx) Designation Definitions.

D1 Low
y gy

application of pressure with the foot to a spade is 
necessary. Scraping.

984

D2 Moderate

Arm applied pressure to a spade is insufficient . 
Excavation an be accomplished quite easily by 
application of impact energy with a spade or by foot 
pressure on a spade. Scraping.

 984

Residual Soil. Excavation with a spade can be 
li h d ith diffi lt E ti i il ibl

D3 High
accomplished with difficulty. Excavation is easily possible
with a full length pick, using an over-the-head swing.  
Scraping.

1600-3300

D4 Very High

Decomposed rock. Excavation with a full length pick using 
an over-the-head swing is moderately to markedly 
difficult. Excavation is possible in a reasonable period of  
time with a backhoe mounted on a 40 to 60 kW (50-80

1600 -3300

time with a backhoe mounted on a 40 to 60 kW (50-80
hp) excavator. Ripping and scraping.

D5 Extremely High

Very Intensely Weathered Rock.  Excavation is  
impossible with a full length pick using an over-the -head 
swing.  Excavation cannot be accomplished in a 
reasonable time period with a backhoe mounted on an 
excavator.  Ripping and scraping.

3300 - 6600

Moderately to Intensely Weathered Rock3, may be
D6 Ripping - Blasting2,3

Moderately to Intensely Weathered Rock , may be
rippable depending upon fracture spacing, to non-
rippable, requiring hoe-ram or blasting.

4900 -9800

D7 Blasting Required2,3
Moderately weathered to fresh rock requiring 
fragmentation to facilitate excavation.  8200 -9800 

1: Modified from the national Soil Survey Handbook 1993 and the Caterpillar Performance Handbook 26th edition. 2: From 
Transportation Laboratory Research Report FHWA-CA-TL-2153-77-10 ; Correlation of the Seismic Velocity of Rock to the RippingTransportation Laboratory Research Report FHWA-CA-TL-2153-77-10 ; Correlation of the Seismic Velocity of Rock to the Ripping
Ability of the HD41 Tractor. 3: Modified from Dearman 1978. 4: The  indicated pressure wave velocity thresholds represent velocity 
ranges observed along the subject project. 
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Table     : Excavation Index (EI) designation defintions. 
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Requires blasting greater than 50% 



TABLE   23:  
Earthwork Factors.

DEPTH INTERVAL BELOW 
GROUND SURFACE           

(Ft.)

EARTHWORK FACTOR 

(BULKING, and Shrinkage)1,2
NOTES

0-50 0.88 May be saturated and require drying or mixing to embank.

0-15 0.96 May contain boulders.

0-15 0.96 May contain boulders.

0-15 0.98 May contain manmade materials. 3

Soil and Lithology Type 

Alluvial soils San Luis Ray River Floodplain, 
Vessel's Ranch.

Older Alluvium and Terrace Deposits

Colluvium, Residual Rock (Regolith)

Undocumented Fill 3

0-15 1.1 to 1.2 May contain boulders. 

13-40 1.2 to 1.3

30- 80 >+1.3 Boulders, cobbles and Gravels dominate.

Colluvium, Regolith, Decomposed to 
Moderately Weathered Granitic Rock

Moderately Weathered Granitic Rock to Fresh 
Granitic Rock.

1: From Highway Research Report Correlation of Seismic Velocities With Earthwork Factors; CA-HY-MR-2103-4-72-37.  2: From correlation of insitu unit weight to maximum 
density as determined by laboratory testing. 3: Excluding unsuitable soil, woodland soil, duff, and/or manure. Undocumented fill must be designated as suitable by OGDS 
before it is allowed to be embanked.

Colluvium, Regolith, Decomposed to 
Moderately Weathered Granitic Rock
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Table 24: Threshold quality requirements for 3 inch minus rock import for GRE gravel mat.

PROPERTY CONTRACT COMPLIANCE
CALIFORNIA TEST 

METHOD

DURABILITY INDEX 
(minimum)

52 229

APPARENT SPECIFIC 
GRAVITY

2.6 206

SODIUM SULFATE 
SOUNDNESS OF 
AGGREGATE I

Maximum 10% weighted average loss. 214

LOS ANGELES 
ABRASION TEST

45% Maximum after 500 revolutions 211

Gradation 100% passing 3 in. Sieve

Gradation 25% Passing 3/4 in. Sieve

Gradation 0% Passing No. 4. Sieve

GRE aggregate import requirements

TABLE 24:
THRESHOLD QUALITY REQUIREMENTS FOR THE “3 INCH-MINUS” ROCK IMPORT NEEDED FOR THE GRE 
GRAVEL MAT. 



Table 25: Settlement analyses at specified embankment locations 1.

Station Embankment Height (Ft.) Total Settlement (In.) Alluvium Thickness2

203+50 10 2.7 40

260+50 26 5.8 50

289+50 15 4.4 60

313+00 23.5 4.5 36

318+00 16 3.8 46

1: Settlement estimated by the Hough Method.  2: The majority of the calculated settlement is due to  alluvial deposits. Other soils if present 
contribute negligibly to the total settlement

Table 25:  Estimated settlement at specified embankment locations.1



TABLE     :
Embankment Settlement Periods by Cetnerline Station Interval.

Station 101+00 Station 105+00
Station 105+00 Station 119+50 30 day
Station 119+50 Station 124+50 30 day
Station 124+50 Station 136+00 30 day
Station 136+00 Station 137+00 30 day
Station 137+00 Station 139+50 30 day
Station 139+50 Station 151+25 30 day
Station 153+75 Station 154+25 30 day
Station 154+25 Station 160+40 30 day
Station 160+40 Station 164+50 30 day
Station 164+50 Station 169+25 30 day
Station 169+25 Station 171+50 30 day
Station 171+50 Station 182+50 30 day
Station 182+50 Station 184+25 30 day
Station 184+25 Station 189+50 30 day
Station 189+50 Station 196+00 30 day
Station 200+00 Station 200+75 30 day
Station 200+75 Station 201+25 30 day
Station 201+25 Station 211+25 30 day
Station 214+25 Station 219+00 30 day
Station 224+20 Station 228+75 60 day
Station 228+75 Station 232+00 60 day
Station 232+00 Station 243+75 30 day
Station 243+75 Station 246+50 30 day
Station 246+50 Station 247+75 30 day
Station 247+75 Station 249+50 30 day
Station 249+50 Station 254+25 60 day
Station 254+25 Station 264+25 60 day
Station 264+25 Sta268+75 60 day
Station 268+75 Station 269+75 60 day
Station 269+75 Station 298+40 60 day
Station 301+80 Station 314+00 60 day
Station 314+00 Station 315+50 60 day
Station 315+50 Station 319+00 60 day

From To
30 day

EMBANKMENT
Station

Settlement Period

Geotechnical Design Report
SR 76 East Project, Phase II
EA 11 257151 /EFIS 11000204891 1 of 1
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Table   27 :
Settlement Platform Location Designation. 

Settlement Platform 
Number Station Offset: SR-76 Line

Settlement Period

Surcharge Height Notes

1 135+50 on Centerline 30 Days Finished Embankemnt Height

Allow 30 days to elapse prior 
to constructing culverts and 
flatwork. No surcharge 
necessary

2 203+50 on Centerline 30 Days Finished Embankemnt Height

Allow 30 days to elapse prior 
to constructing culverts and 
flatwork. No surcharge 
necessary

3 210+00 on Centerline 30 Days Finished Embankemnt Height

Allow 30 days to elapse prior 
to constructing culverts and 
flatwork. No surcharge 
necessary

4 260+50 on Centerline 60 Days Finished Embankemnt Height

Allow 60 days to elapse prior 
to constructing culverts and 
flatwork. No surcharge 
necessary

5 277+00 on Centerline 60 Days Finished Embankemnt Height

Allow 60 days to elapse prior 
to constructing culverts and 
flatwork. No surcharge 
necessary

6 289+50 on Centerline 60 Days Finished Embankemnt Height

Allow 60 days to elapse prior 
to constructing culverts and 
flatwork. No surcharge 
necessary

7 296+00 on Centerline 60 Days Finished Embankemnt Height

Allow 60 days to elapse prior 
to constructing culverts and 
flatwork. No surcharge 
necessary

8 313+00 35 Ft. RT 60 Days Finished Embankemnt Height

Allow 60 days to elapse prior 
to constructing culverts and 
flatwork. No surcharge 
necessary

9 318+00 on Centerline 60 Days Finished Embankemnt Height

Allow 60 days to elapse prior 
to constructing culverts and 
flatwork. No surcharge 
necessary

Install Settlement Platform pursuant to CTM 112

Geotechnical Design Report
SR-76 East Project, Phase II
EA 11-257151 /EFIS 11000204891 1 0f 1
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State of California Business, Transportation and Housing Agency 
 

M e m o r a n d u m 

 
To: Mr. Carl Savage Date:  December 30, 2013 

Project Design Manager 
 
 File: 11-SD-15/76-(PM)  
  R46.2/46.8 R12.1/17.7 
  EA 11-257151 
  EFIS 11000204891 
   

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
Geotechnical Services 
Office of Geotechnical Design-South 2, Branch-D 
 

Subject: Addenda to the Geotechnical Design Report for Phase II of the State Route-76 East Project. 

“Caltrans improves mobility across California” 

 
 
The following supporting data and a consultant report are provided as addenda to the Geotechnical 
Design Report for the Phase II State Route-76 East Project.  The specific addenda and their relevant 
location within the Project GDR are indicated below:  
 
 

1. The attached slope stability analyses are provided as addendum to Volume II, 
Appendix IV, “Analyses and Calculations” of the Project GDR.  These stability 
analyses were accidently omitted from Appendix IV during the printing of the subject 
Geotechnical Design Report. 

2. The attached consultant report titled: “Draft Addendum Geotechnical Investigation  -
State Route 76 Realignment - Jack And Bore Rainbow Municipal Water District Sewer 
State Route 76 And Sweetgrass Lane Bonsall, California“ is provided as an addendum 
to Appendix V, “Miscellaneous”, of the Project GDR.  The consultant geotechnical 
investigation and report were developed after the project Geotechnical Design Report 
had been submitted to design and the project manger requested it be added to the 
Project GDR appendices. The addendum consultant report is a draft document.  OGDS 
has been informed that the consultant report will be finalized after the Phase II State 
Route-76 East Project has been submitted to headquarters for PS&E.  

 

 

 

Jeff Kermode 
Associate Engineering Geologist 
Office of Geotechnical Design - South 2, Branch-D 
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San Diego County Area, California (CA638)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

Totals for Area of Interest 3,945.6 100.0%

Natural Resources
Conservation Service
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The aggregation method "Dominant Condition" first groups like attribute values for the
components in a map unit. For each group, percent composition is set to the sum of
the percent composition of all components participating in that group. These groups
now represent "conditions" rather than components. The attribute value associated
with the group with the highest cumulative percent composition is returned. If more
than one group shares the highest cumulative percent composition, the corresponding
"tie-break" rule determines which value should be returned. The "tie-break" rule
indicates whether the lower or higher group value should be returned in the case of a
percent composition tie.

The result returned by this aggregation method represents the dominant condition
throughout the map unit only when no tie has occurred.

Component Percent Cutoff:  None Specified

Components whose percent composition is below the cutoff value will not be
considered. If no cutoff value is specified, all components in the database will be
considered. The data for some contrasting soils of minor extent may not be in the
database, and therefore are not considered.

Tie-break Rule:  Lower

The tie-break rule indicates which value should be selected from a set of multiple
candidate values, or which value should be selected in the event of a percent
composition tie.

Land Management

Land management interpretations are tools designed to guide the user in evaluating
existing conditions in planning and predicting the soil response to various land
management practices, for a variety of land uses, including cropland, forestland,
hayland, pastureland, horticulture, and rangeland. Example interpretations include
suitability for a variety of irrigation practices, log landings, haul roads and major skid
trails, equipment operability, site preparation, suitability for hand and mechanical
planting, potential erosion hazard associated with various practices, and ratings for
fencing and waterline installation.

Erosion Hazard (Off-Road, Off-Trail) (SR-76 East)

The ratings in this interpretation indicate the hazard of soil loss from off-road and off-
trail areas after disturbance activities that expose the soil surface. The ratings are
based on slope and soil erosion factor K. The soil loss is caused by sheet or rill erosion
in off-road or off-trail areas where 50 to 75 percent of the surface has been exposed
by logging, grazing, mining, or other kinds of disturbance.

The ratings are both verbal and numerical. The hazard is described as "slight,"
"moderate," "severe," or "very severe." A rating of "slight" indicates that erosion is
unlikely under ordinary climatic conditions; "moderate" indicates that some erosion is
likely and that erosion-control measures may be needed; "severe" indicates that
erosion is very likely and that erosion-control measures, including revegetation of bare
areas, are advised; and "very severe" indicates that significant erosion is expected,

Custom Soil Resource Report
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loss of soil productivity and off-site damage are likely, and erosion-control measures
are costly and generally impractical.

Numerical ratings indicate the severity of individual limitations. The ratings are shown
as decimal fractions ranging from 0.01 to 1.00. They indicate gradations between the
point at which a soil feature has the greatest negative impact on the specified aspect
of forestland management (1.00) and the point at which the soil feature is not a
limitation (0.00).

The map unit components listed for each map unit in the accompanying Summary by
Map Unit table in Web Soil Survey or the Aggregation Report in Soil Data Viewer are
determined by the aggregation method chosen. An aggregated rating class is shown
for each map unit. The components listed for each map unit are only those that have
the same rating class as listed for the map unit. The percent composition of each
component in a particular map unit is presented to help the user better understand the
percentage of each map unit that has the rating presented.

Other components with different ratings may be present in each map unit. The ratings
for all components, regardless of the map unit aggregated rating, can be viewed by
generating the equivalent report from the Soil Reports tab in Web Soil Survey or from
the Soil Data Mart site. Onsite investigation may be needed to validate these
interpretations and to confirm the identity of the soil on a given site.

Custom Soil Resource Report
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)

Area of Interest (AOI)

Soils

Soil Map Units

Soil Ratings

Very severe

Severe

Moderate

Slight

Not rated or not available

Political Features

Cities

Water Features

Streams and Canals

Transportation

Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Map Scale: 1:23,200 if printed on B size (11" × 17") sheet.

The soil surveys that comprise your AOI were mapped at 1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 11N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  San Diego County Area, California
Survey Area Data:  Version 6, Dec 17, 2007

Date(s) aerial images were photographed:  6/7/2005

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Tables—Erosion Hazard (Off-Road, Off-Trail) (SR-76 East)

Erosion Hazard (Off-Road, Off-Trail)— Summary by Map Unit — San Diego County Area, California (CA638)

Map unit
symbol

Map unit name Rating Component name
(percent)

Rating reasons (numeric
values)

Acres in
AOI

Percent of
AOI

AtD Altamont clay, 9 to
15 percent slopes

Slight Altamont (85%) 9.9 0.6%

ClE2 Cieneba coarse
sandy loam, 15 to
30 percent slopes,
ero ded

Moderate Cieneba (85%) Slope/erodibility (0.50) 9.3 0.5%

CmE2 Cieneba rocky
coarse sandy
loam, 9 to 30
percent slopes ,
eroded

Moderate Cieneba (60%) Slope/erodibility (0.50) 11.0 0.6%

Rock outcrop (30%) Slope/erodibility (0.50)

Slope/erodibility (0.50)

CmrG Cieneba very rocky
coarse sandy
loam, 30 to 75
percent slopes

Very severe Cieneba (45%) Slope/erodibility (0.95) 123.1 7.0%

Rock outcrop (45%) Slope/erodibility (0.95)

Slope/erodibility (0.95)

FaD2 Fallbrook sandy
loam, 9 to 15
percent slopes,
eroded

Slight Fallbrook (85%) 17.3 1.0%

FaE2 Fallbrook sandy
loam, 15 to 30
percent slopes,
eroded

Moderate Fallbrook (85%) Slope/erodibility (0.50) 61.4 3.5%

GoA Grangeville fine
sandy loam, 0 to 2
percent slopes

Slight Grangeville (85%) 120.7 6.8%

GrC Greenfield sandy
loam, 5 to 9
percent slopes

Slight Greenfield (85%) 15.4 0.9%

GrD Greenfield sandy
loam, 9 to 15
percent slopes

Slight Greenfield (85%) 1.7 0.1%

PeC Placentia sandy
loam, 2 to 9
percent slopes

Slight Placentia (85%) 22.4 1.3%

PeC2 Placentia sandy
loam, 5 to 9
percent slopes,
eroded

Slight Placentia (85%) 25.7 1.5%

PeD2 Placentia sandy
loam, 9 to 15
percent slopes,
eroded

Slight Placentia (85%) 0.1 0.0%

RaB Ramona sandy
loam, 2 to 5
percent slopes

Slight Ramona (85%) 35.1 2.0%

RaC Ramona sandy
loam, 5 to 9
percent slopes

Slight Ramona (85%) 78.4 4.4%
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Erosion Hazard (Off-Road, Off-Trail)— Summary by Map Unit — San Diego County Area, California (CA638)

Map unit
symbol

Map unit name Rating Component name
(percent)

Rating reasons (numeric
values)

Acres in
AOI

Percent of
AOI

RaD2 Ramona sandy
loam, 9 to 15
percent slopes,
eroded

Slight Ramona (85%) 14.1 0.8%

ReE Redding cobbly
loam, 9 to 30
percent slopes

Moderate Redding (85%) Slope/erodibility (0.50) 34.6 2.0%

Rm Riverwash Slight Riverwash (100%) 392.0 22.1%

StG Steep gullied land Severe Steep gullied land
(85%)

Slope/erodibility (0.75) 2.7 0.2%

Slope/erodibility (0.75)

TuB Tujunga sand, 0 to 5
percent slopes

Slight Tujunga (85%) 541.9 30.6%

VaA Visalia sandy loam, 0
to 2 percent slopes

Slight Visalia (85%) 20.6 1.2%

VaB Visalia sandy loam, 2
to 5 percent slopes

Slight Visalia (85%) 49.1 2.8%

VsD Vista coarse sandy
loam, 9 to 15
percent slopes

Slight Vista (85%) 28.3 1.6%

VsD2 Vista coarse sandy
loam, 9 to 15
percent slopes,
eroded

Slight Vista (85%) 11.0 0.6%

VsE Vista coarse sandy
loam, 15 to 30
percent slopes

Moderate Vista (85%) Slope/erodibility (0.50) 7.5 0.4%

VsE2 Vista coarse sandy
loam, 15 to 30
percent slopes,
erode d

Moderate Vista (85%) Slope/erodibility (0.50) 1.0 0.1%

VvG Vista rocky coarse
sandy loam, 30 to
65 percent slopes

Severe Vista (65%) Slope/erodibility (0.75) 136.0 7.7%

Totals for Area of Interest 1,770.4 100.0%

Erosion Hazard (Off-Road, Off-Trail)— Summary by Rating Value

Rating Acres in AOI Percent of AOI

Slight 1,383.8 78.2%

Severe 138.7 7.8%

Moderate 124.8 7.1%

Very severe 123.1 7.0%

Totals for Area of Interest 1,770.4 100.0%

Rating Options—Erosion Hazard (Off-Road, Off-Trail) (SR-76 East)

Aggregation Method:  Dominant Condition
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Aggregation is the process by which a set of component attribute values is reduced
to a single value that represents the map unit as a whole.

A map unit is typically composed of one or more "components". A component is either
some type of soil or some nonsoil entity, e.g., rock outcrop. For the attribute being
aggregated, the first step of the aggregation process is to derive one attribute value
for each of a map unit's components. From this set of component attributes, the next
step of the aggregation process derives a single value that represents the map unit
as a whole. Once a single value for each map unit is derived, a thematic map for soil
map units can be rendered. Aggregation must be done because, on any soil map, map
units are delineated but components are not.

For each of a map unit's components, a corresponding percent composition is
recorded. A percent composition of 60 indicates that the corresponding component
typically makes up approximately 60% of the map unit. Percent composition is a critical
factor in some, but not all, aggregation methods.

The aggregation method "Dominant Condition" first groups like attribute values for the
components in a map unit. For each group, percent composition is set to the sum of
the percent composition of all components participating in that group. These groups
now represent "conditions" rather than components. The attribute value associated
with the group with the highest cumulative percent composition is returned. If more
than one group shares the highest cumulative percent composition, the corresponding
"tie-break" rule determines which value should be returned. The "tie-break" rule
indicates whether the lower or higher group value should be returned in the case of a
percent composition tie.

The result returned by this aggregation method represents the dominant condition
throughout the map unit only when no tie has occurred.

Component Percent Cutoff:  None Specified

Components whose percent composition is below the cutoff value will not be
considered. If no cutoff value is specified, all components in the database will be
considered. The data for some contrasting soils of minor extent may not be in the
database, and therefore are not considered.

Tie-break Rule:  Higher

The tie-break rule indicates which value should be selected from a set of multiple
candidate values, or which value should be selected in the event of a percent
composition tie.

Erosion Hazard (Road, Trail) (SR-76 East)

The ratings in this interpretation indicate the hazard of soil loss from unsurfaced roads
and trails. The ratings are based on soil erosion factor K, slope, and content of rock
fragments.

The ratings are both verbal and numerical. The hazard is described as "slight,"
"moderate," or "severe." A rating of "slight" indicates that little or no erosion is likely;
"moderate" indicates that some erosion is likely, that the roads or trails may require
occasional maintenance, and that simple erosion-control measures are needed; and

Custom Soil Resource Report

91

Appendix II: 
NRCS SOIL SURVEY MAPING OF: 
 SOIL ASSOCIATIONS; EROSION SUCEPTIBILITY AND 
ASSOCIATED LEGENDS. 
Geotechnical Design Report 
SR-76 East Project, Phase II 
EA 11-257151 /EFIS 11000204891 

Geotechnical Design Report 
Appendix II: Page 11 of 109

Appendix II: 
NRCS SOIL SURVEY MAPPING OF: 
SOIL ASSOCIATIONS; EROSION SUSCEPTIBILITY; AND 
ASSOCIATED LEGENDS. 
Geotechnical Design Report 
SR-76 East Project, Phase II 
EA 11-257151 /EFIS 11000204891



"severe" indicates that significant erosion is expected, that the roads or trails require
frequent maintenance, and that costly erosion-control measures are needed.

Numerical ratings indicate the severity of individual limitations. The ratings are shown
as decimal fractions ranging from 0.01 to 1.00. They indicate gradations between the
point at which a soil feature has the greatest negative impact on the specified aspect
of forestland management (1.00) and the point at which the soil feature is not a
limitation (0.00).

The map unit components listed for each map unit in the accompanying Summary by
Map Unit table in Web Soil Survey or the Aggregation Report in Soil Data Viewer are
determined by the aggregation method chosen. An aggregated rating class is shown
for each map unit. The components listed for each map unit are only those that have
the same rating class as listed for the map unit. The percent composition of each
component in a particular map unit is presented to help the user better understand the
percentage of each map unit that has the rating presented.

Other components with different ratings may be present in each map unit. The ratings
for all components, regardless of the map unit aggregated rating, can be viewed by
generating the equivalent report from the Soil Reports tab in Web Soil Survey or from
the Soil Data Mart site. Onsite investigation may be needed to validate these
interpretations and to confirm the identity of the soil on a given site.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)

Area of Interest (AOI)

Soils

Soil Map Units

Soil Ratings

Very severe

Severe

Moderate

Slight

Not rated or not available

Political Features

Cities

Water Features

Streams and Canals

Transportation

Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Map Scale: 1:23,200 if printed on B size (11" × 17") sheet.

The soil surveys that comprise your AOI were mapped at 1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 11N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  San Diego County Area, California
Survey Area Data:  Version 6, Dec 17, 2007

Date(s) aerial images were photographed:  6/7/2005

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Tables—Erosion Hazard (Road, Trail) (SR-76 East)

Erosion Hazard (Road, Trail)— Summary by Map Unit — San Diego County Area, California (CA638)

Map unit
symbol

Map unit name Rating Component name
(percent)

Rating reasons (numeric
values)

Acres in
AOI

Percent of
AOI

AtD Altamont clay, 9 to
15 percent slopes

Moderate Altamont (85%) Slope/erodibility (0.50) 9.9 0.6%

ClE2 Cieneba coarse
sandy loam, 15 to
30 percent slopes,
ero ded

Severe Cieneba (85%) Slope/erodibility (0.95) 9.3 0.5%

CmE2 Cieneba rocky
coarse sandy
loam, 9 to 30
percent slopes ,
eroded

Severe Cieneba (60%) Slope/erodibility (0.95) 11.0 0.6%

Rock outcrop (30%) Slope/erodibility (0.95)

Slope/erodibility (0.95)

CmrG Cieneba very rocky
coarse sandy
loam, 30 to 75
percent slopes

Severe Cieneba (45%) Slope/erodibility (0.95) 123.1 7.0%

Rock outcrop (45%) Slope/erodibility (0.95)

Slope/erodibility (0.95)

FaD2 Fallbrook sandy
loam, 9 to 15
percent slopes,
eroded

Severe Fallbrook (85%) Slope/erodibility (0.95) 17.3 1.0%

FaE2 Fallbrook sandy
loam, 15 to 30
percent slopes,
eroded

Severe Fallbrook (85%) Slope/erodibility (0.95) 61.4 3.5%

GoA Grangeville fine
sandy loam, 0 to 2
percent slopes

Slight Grangeville (85%) 120.7 6.8%

GrC Greenfield sandy
loam, 5 to 9
percent slopes

Moderate Greenfield (85%) Slope/erodibility (0.50) 15.4 0.9%

GrD Greenfield sandy
loam, 9 to 15
percent slopes

Severe Greenfield (85%) Slope/erodibility (0.95) 1.7 0.1%

PeC Placentia sandy
loam, 2 to 9
percent slopes

Moderate Placentia (85%) Slope/erodibility (0.50) 22.4 1.3%

PeC2 Placentia sandy
loam, 5 to 9
percent slopes,
eroded

Moderate Placentia (85%) Slope/erodibility (0.50) 25.7 1.5%

PeD2 Placentia sandy
loam, 9 to 15
percent slopes,
eroded

Severe Placentia (85%) Slope/erodibility (0.95) 0.1 0.0%

RaB Ramona sandy
loam, 2 to 5
percent slopes

Moderate Ramona (85%) Slope/erodibility (0.50) 35.1 2.0%

RaC Ramona sandy
loam, 5 to 9
percent slopes

Moderate Ramona (85%) Slope/erodibility (0.50) 78.4 4.4%
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Erosion Hazard (Road, Trail)— Summary by Map Unit — San Diego County Area, California (CA638)

Map unit
symbol

Map unit name Rating Component name
(percent)

Rating reasons (numeric
values)

Acres in
AOI

Percent of
AOI

RaD2 Ramona sandy
loam, 9 to 15
percent slopes,
eroded

Severe Ramona (85%) Slope/erodibility (0.95) 14.1 0.8%

ReE Redding cobbly
loam, 9 to 30
percent slopes

Severe Redding (85%) Slope/erodibility (0.95) 34.6 2.0%

Rm Riverwash Slight Riverwash (100%) 392.0 22.1%

StG Steep gullied land Severe Steep gullied land
(85%)

Slope/erodibility (0.95) 2.7 0.2%

Slope/erodibility (0.95)

TuB Tujunga sand, 0 to 5
percent slopes

Slight Tujunga (85%) 541.9 30.6%

VaA Visalia sandy loam, 0
to 2 percent slopes

Slight Visalia (85%) 20.6 1.2%

VaB Visalia sandy loam, 2
to 5 percent slopes

Slight Visalia (85%) 49.1 2.8%

VsD Vista coarse sandy
loam, 9 to 15
percent slopes

Severe Vista (85%) Slope/erodibility (0.95) 28.3 1.6%

VsD2 Vista coarse sandy
loam, 9 to 15
percent slopes,
eroded

Severe Vista (85%) Slope/erodibility (0.95) 11.0 0.6%

VsE Vista coarse sandy
loam, 15 to 30
percent slopes

Severe Vista (85%) Slope/erodibility (0.95) 7.5 0.4%

VsE2 Vista coarse sandy
loam, 15 to 30
percent slopes,
erode d

Severe Vista (85%) Slope/erodibility (0.95) 1.0 0.1%

VvG Vista rocky coarse
sandy loam, 30 to
65 percent slopes

Severe Vista (65%) Slope/erodibility (0.95) 136.0 7.7%

Rock outcrop (25%) Slope/erodibility (0.95)

Slope/erodibility (0.95)

Totals for Area of Interest 1,770.4 100.0%

Erosion Hazard (Road, Trail)— Summary by Rating Value

Rating Acres in AOI Percent of AOI

Slight 1,124.4 63.5%

Severe 459.1 25.9%

Moderate 186.9 10.6%

Totals for Area of Interest 1,770.4 100.0%

Rating Options—Erosion Hazard (Road, Trail) (SR-76 East)

Aggregation Method:  Dominant Condition
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Aggregation is the process by which a set of component attribute values is reduced
to a single value that represents the map unit as a whole.

A map unit is typically composed of one or more "components". A component is either
some type of soil or some nonsoil entity, e.g., rock outcrop. For the attribute being
aggregated, the first step of the aggregation process is to derive one attribute value
for each of a map unit's components. From this set of component attributes, the next
step of the aggregation process derives a single value that represents the map unit
as a whole. Once a single value for each map unit is derived, a thematic map for soil
map units can be rendered. Aggregation must be done because, on any soil map, map
units are delineated but components are not.

For each of a map unit's components, a corresponding percent composition is
recorded. A percent composition of 60 indicates that the corresponding component
typically makes up approximately 60% of the map unit. Percent composition is a critical
factor in some, but not all, aggregation methods.

The aggregation method "Dominant Condition" first groups like attribute values for the
components in a map unit. For each group, percent composition is set to the sum of
the percent composition of all components participating in that group. These groups
now represent "conditions" rather than components. The attribute value associated
with the group with the highest cumulative percent composition is returned. If more
than one group shares the highest cumulative percent composition, the corresponding
"tie-break" rule determines which value should be returned. The "tie-break" rule
indicates whether the lower or higher group value should be returned in the case of a
percent composition tie.

The result returned by this aggregation method represents the dominant condition
throughout the map unit only when no tie has occurred.

Component Percent Cutoff:  None Specified

Components whose percent composition is below the cutoff value will not be
considered. If no cutoff value is specified, all components in the database will be
considered. The data for some contrasting soils of minor extent may not be in the
database, and therefore are not considered.

Tie-break Rule:  Higher

The tie-break rule indicates which value should be selected from a set of multiple
candidate values, or which value should be selected in the event of a percent
composition tie.
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“Caltrans – We’re here to get you there.”

State of California Business, Transportation and Housing Agency

M e m o r a n d u m Flex your power!
Be energy efficient!

To: Brian Hinman Date: May 11, 2012
Geotechnical Design South
Division of Engineering Services File: 11_SD_76_PM 13.2/17.62

Project 1100020489

Attention: Jeff Kermode

From: DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
GEOTECHNICAL SERVICES-MS#5

Subject: Seismic Refraction Survey for Highway Improvements, SR 76, PM 13.2/17.62

Introduction

This memo documents the results of a refraction seismic survey to assist in the design of 
roadway improvements involving rock cuts for SR 76 between the I-15 interchange and the town 
of Bonsall in San Diego County. The seismic refraction survey was employed to assist in 
assessing the engineering characteristics of the material comprising the existing slopes. A total of 
14 seismic lines were surveyed.  Seismic lines ranged from 24 meters (78 feet) to 140 meters (459 
feet) in length.  Seismic velocities for rippability, depth to bedrock and rock mass quality were 
derived.  Elevations used in this report were derived from information provided on project plans 
and benchmarks identified in the field.

Results and Discussion

Plates 1-4 show the locations of the seismic lines. More accurate seismic line locations were
provided earlier in a separate KMZ file. Plates 5-18 are the processed models of each seismic line. 
Geology is composed of granitic rock with varying degrees of weathering (hereafter simply 
referred to as granite). The results of our findings are summarized in the table on the following 
page. Seismic velocities ranged from as low as 756 m/s (2480 ft/s) to 4175 m/s (13,697 ft/s). 
Three velocity units were usually modeled except for seismic lines 9 and 13, where a two-layer 
model is presented.   The first velocity unit identified is a thin layer of soil and regolith consisting 
of decomposed granite (DG). It represents in place weathering of basal granite and exhibits only 
localized erosion and deposition.  The velocity and rock mass quality rating of the second unit 
leads to a description of that zone as composed of intensely weathered and fractured granite.  It is 
possible that this unit locally exists as blocks of moderately to intensely weathered granite within 
a matrix of regolith and DG. The third velocity unit is granite bedrock. P-wave velocity and 
rock mass quality of the bedrock indicates localized weathering and fracturing within the granite,
ranging from moderately to slightly weathered and moderately to slightly fractured.
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Line

Layer
Average
thickness

( m)

Average
Velocity 

m/s

Line 
Length

(m)
Inferred 
Material

Rippability1 Log(Q)2

1 1 1.5 546 50         Regolith ER
1 2 10 1216 Weathered 

Granite
MD -2.28

1 3 N/A 2041 Granite NR -1.46

2 1 2.5 811 120 Regolith ER
2 2 9 1388 Weathered 

Granite        
MD -2.11

2 3 N/A 2584 Granite        NR -0.92
3 1 1.5 433 50 Regolith ER
3 2 8.5 1010 Weathered 

Granite
ER -2.49

3 3 N/A 2113 Granite NR -1.39

4 1 2 433 36 Regolith ER
4 2 7 756 Weathered 

Granite
ER -2.74

4 3 N/A 1333 Weathered 
Granite

MD -2.17

5 1 3 721 50 Regolith ER
5 2 10 1010 Weathered 

Granite
ER -2.49

5 3 N/A 2371 Granite NR -1.13

6 1 1.5 432 50 Regolith
6 2 11 1030 Weathered 

Granite
ER -2.47

6 3 N/A 4175 Granite NR 0.675
7 1 1 467 50 Regolith ER
7 2 6 1044 Weathered 

Granite
ER -2.46

7 3 N/A 1202 Weathered 
Granite

MD -2.30

8 1 1 350 50 Regolith ER
8 2 11 955 Weathered 

Granite
ER -2.54

8 3 N/A 1238 Weathered 
Granite

MD -2.26

9 1 1 632 50 Regolith ER
9 2 N/A 1209 Weathered 

Granite
MD -2.29

10 1 2 446 100 Regolith ER
10 2 12 927 Weathered 

Granite
ER -2.57

10 3 N/A 3848 Granite NR 0.35
11 1 1.5 446 24 Regolith ER
11 2 4 1226 Weathered 

Granite
MD -2.27

11 3 N/A 1550 Weathered, 
Granite

DR -1.95
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12 1 1.2 350 50 Regolith
12 2 8 1037 Weathered 

Granite
MD -2.46

12 3 N/A 1457 Weathered 
Granite

MD -2.043

13 1 1 323 50 Regolith ER
13 2 6 1024 Weathered 

Granite
ER -2.48

14 1 1 584 50 Regolith ER
14 2 13 962 Weathered 

Granite
ER -2.538

14 3 N/D 4106 Granite NR 0.606
1

ER = Easily Ripped, MD = Moderately Difficult, DR = Difficult Ripping, NR = Not Rippable
2Q not calculated for regolith

Ripping ability is based on unpublished Caltrans data for a Caterpillar D9G series bulldozer with 
a single-tooth ripper.  These values are as follows:

Velocity Rippability
(m/s) (ft/s)

<1050 <3440 Easily Ripped
1050-1500 3440-4920 Moderately Difficult
1500-2000 4920-6560 Difficult Ripping

>2000 >6560 Not Rippable

Different excavation equipment may experience different results. Penetrating efficacy of the 
ripping tooth is often more important in predicting ripping success than seismic velocity alone. 
Undetected blocks or lenses of high-velocity material may also be present within rippable zones, 
requiring blasting or other means of mechanical breakage for excavation.

The rock mass quality index provided in the table was derived for near-surface hard rock by 
Barton to qualitatively describe jointing and weathering (Reference:  Barton, N., 2007, Rock
quality, seismic velocity, attenuation and anisotropy, Taylor & Francis, New York, pp.) The 
index is defined as follows:

Log(Q) Rock Quality

< -1 Extremely Poor
-1 < 0 Very Poor
0 < 0.6 Poor
0.6 < 1 Fair
1 < 1.6 Good
1.6 < 2 Very Good
> 2 Extremely Good
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Data Acquisition and Processing

Seismic refraction data were recorded using an EG&G Smartseis 24-channel seismograph with 
14 MHz geophones.  The profiles varied in length.  The energy sources employed were a 
hammer and striker plate and a downhole seisgun percussion source.  Refraction data from each 
shot were stored in the seismograph's memory. Both profile geometry and refraction data were 
backed-up to paper and floppy disk upon completion of the survey.

Profiles in this report are presented in terms of velocity units.  A velocity unit is a three-
dimensional unit, which due to its elastic properties and density, propagates seismic waves at a 
characteristic velocity or within a characteristic velocity range.  Velocities denoted in this report 
and in the seismic refraction sections are expressed in meters per second.  At least one velocity is 
present within a geological rock unit. In addition, each zone of weathering, or fracturing within 
that geological unit can constitute its own velocity unit.  Conversely, when two rock units such 
as water saturated gravel and moderately weathered rock propagate seismic waves at the same 
velocity and are adjacent to each other, both units would be part of the same velocity unit. Lastly,
discontinuous velocities might result from variation in the degree of alteration in the form of 
physical and chemical weathering and should be considered in the interpretation of the data. 

Thank you for the opportunity to work on this project.  If you have any questions or need 
additional assistance, please contact me at (916) 227-1307 or Mr. Bill Owen at (916) 227-0227.

Report by: Reviewed By:

Dennison Leeds William Owen, PGP 1031
Engineering Geologist Chief, Geophysics and Geology Branch
Geophysics and Geology Branch

DL/WO
Project File:  11_SD_76_PM13.2/17.62_2011_SEI.doc.

33/31/2012  
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Geotechnical Services
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Plate 
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North Division of Engineering Services
Geotechnical Services
Geophysics and Geology Branch

Plate 
No. 9
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Division of Engineering Services
Geotechnical Services
Geophysics and Geology Branch

Plate 
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Geotechnical Services
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Plate 
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Division of Engineering Services
Geotechnical Services
Geophysics and Geology Branch

Plate 
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Division of Engineering Services
Geotechnical Services
Geophysics and Geology Branch

Plate 
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Division of Engineering Services
Geotechnical Services
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Division of Engineering Services
Geotechnical Services
Geophysics and Geology Branch

Plate 
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PT-2 PT-5 PT-6
9' 6" 6' 2"  7' 0"
6" 6" 6"

TIME TIME TIME TIME
1hr22min33sec 2min03sec 5min30sec 2hr35min
1hr10min18sec 2min27sec 5min57sec
1hr23min43sec 3min11sec 6min33sec
1hr30min39sec 3min52sec 6min58sec

3min59sec 6min56sec
4min38sec 6min57sec
4min18sec

Ave(last3) = 1hr21.55min/in

REMARKS: REMARKS: REMARKS: REMARKS:

1.72 1.72 1.72

0.65 0.65 0.65

CONVERSION 
FACTOR (K)

CONVERSIO
N FACTOR 

No movement observed.Time measurements taken 
for a 1" drop.

HOLE DIA.

HOLE NO.
HOLE DEPTH

HOLE DIA.

PT-4
9' 3"
6"

TYPE OF SOIL SILT

TEST MADE BY EG

Ave(last3) = 6.95min/in

HOLE NO.
HOLE DEPTH

DATE 3/10-14/2011

HOLE DIA.

HOLE NO.
HOLE DEPTH
HOLE DIA.

HOLE NO.
HOLE DEPTH

WEATHER CONDITION CLEAR/SUNNY
24 hrs

PERCOLATION TEST
GEOTECHNICAL DESIGN SOUTH -2

PROJECT 15/76 SEPARATION SITE LAYOUT 

AMBIENT TEMP 65-70 deg

E-Fis (ID) 1100000060

READININGS READININGS

No Scale

CONVERSION FACTOR (K) =0.27 + 8.7/D                                   

CORRECTION FACTOR © = n [1-(O/D)²] + (I/D)²

n = Porosity = 0.49

D = Actual Dia of Perforated Pipe (in)

O = Outside Dia of Perforated Pipe (in)

I = Inside Dia of Perforated Pipe (in)

SOAKING PERIOD

8" - 7"
8" - 7"
8" - 7"
8" - 7"

READININGS READININGS

Time measurements taken for 
a 1" drop.

Time measurements taken 
for a 1" drop.

8" - 7"
8" - 7"
8" - 7"
8" - 7"
8" - 7"
8" - 7"

Ave(last3) = 4.3min/in 

8" - 7"
8" - 7"
8" - 7"
8" - 7"
8" - 7"
8" - 7"

8" - 7"

PERCOLATION RATE CALC.

0.65
CORRECTION 

FACTOR ©

PERCOLATION RATE CALC.

P = K x R/C = 1.72 x 
81.55/0.65 = 215.4 
min/in = 3.59 hrs/in 

CONVERSION 
FACTOR (K)

CORRECTION 
FACTOR ©

P = K x R/C = 1.72 x 
4.3/0.65 = 11.38 min/in 

1.72
CONVERSION 

FACTOR (K)

PERCOLATION 
RATE 

18.39 
min/in

PERCOLATION 
RATE 

0

CORRECTION 
FACTOR ©

CORRECTIO
N FACTOR ©

PERCOLATION RATE CALC. PERCOLATION RATE CALC.

0"

Ave(last 3) = 0

Note: PT-1 and PT-3 was not tested due to presence of water after 48 hrs soaking period.

P = K x R/C = 1.72 x 
6.95/0.65 = 18.39 min/in   

P = 0

PERCOLATION 
RATE 

215.4 
min/in

PERCOLATION 
RATE 

11.38 min/in

PT-1
PT-2

PT-5

PT-4
PT-6

PT-3

N

I - 15

SR-76

Respectfully

Percolation Data Sheet 
Geotechnical Design Report 
SR-76 East Project, Phase II 
EA 11-257151 /EFIS 11000204891
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SR-76/Geotec (Widening Project) Task #25
October 15, 2012 
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2. Area Map(s) 

3. Subsurface Utility Report 

4. Data and Photo Logs 

5. Picture Thumbnails 
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October 15, 2012 

Ms. Jenna Addenbrooke, EIT 
Dokken Engineering 
5675 Ruffin Road, Suite 250 
San Diego, CA 92123 

Dear Ms. Addenbrooke: 

I would like to thank you for choosing Underground Solutions, Inc. to perform the utility locating 
for your project.  The following report details our findings for the pothole locations identified by 
your company.   

We are constantly looking to our customers for improvements to our reporting.  Any comments or 
suggestions to improve the quality of this report would be appreciated.   

At Underground Solutions we strive to provide the most professional state-of-the-art service.  
This is achieved by our top-of the line equipment and professional field team. 

We look forward to a continuing working relationship with you and your firm. 

Sincerely,

Michael E Arme 
President 
Underground Solutions, Inc. 
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Bonsall, CA

SR-76/Geotec (Widening Project)
Task #25

Dokken Engineering, Inc.

Monday, October 15, 2012

Location

Project

Customer

Date

Pothole Summary Report

DirectionCurb
DistanceTypeSizeBottomTopUtilityStation#

N/A38.80 ftSTL8"5.390 ftUNK 1

N/A36.00 ftSTL8"12.380 ftUNK 2
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The data on this report is intended for informational purposes only. In no way should any of the information presented here be a
substitute for professional engineering and design.

 1Pothole #

Subsurface Utility Report

Date

Customer

Project

Location

Monday, October 15, 2012

Dokken Engineering, Inc.

SR-76/Geotec (Widening Project)
Task #25

Bonsall, CA

Station Plan Sheet 1Pothole #

DirectionCurb
DistanceTypeSizeBottomTopUtilityStation

N/A38.80 ftSTL8"5.390 ftUNK

Pre-Excavation Photo Subsurface Photo

Comments

Operator Tyler Munson Technician Casey Johnson Vehicle ID USI 1

Field Log # 7297 Log Date 10/9/2012 Soil Type Clay

Pavement Type

Asphalt Depth Concrete Depth0 0 Marker Stake

*Excavated to the Bottom of the Pole
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The data on this report is intended for informational purposes only. In no way should any of the information presented here be a
substitute for professional engineering and design.

 1Pothole #

Subsurface Utility Report

Date

Customer

Project

Location

Monday, October 15, 2012

Dokken Engineering, Inc.

SR-76/Geotec (Widening Project)
Task #25

Bonsall, CA

Bottom Depth Photo Finish Photo

Area Photo
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The data on this report is intended for informational purposes only. In no way should any of the information presented here be a
substitute for professional engineering and design.

 2Pothole #

Subsurface Utility Report

Date

Customer

Project

Location

Monday, October 15, 2012

Dokken Engineering, Inc.

SR-76/Geotec (Widening Project)
Task #25

Bonsall, CA

Station Plan Sheet 2Pothole #

DirectionCurb
DistanceTypeSizeBottomTopUtilityStation

N/A36.00 ftSTL8"12.380 ftUNK

Pre-Excavation Photo Subsurface Photo

Comments

Operator Tyler Munson Technician Casey Johnson Vehicle ID USI 1

Field Log # 7297 Log Date 10/9/2012 Soil Type Clay

Pavement Type

Asphalt Depth Concrete Depth0 0 Marker Stake

*Excavated to the Bottom of the Pole
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The data on this report is intended for informational purposes only. In no way should any of the information presented here be a
substitute for professional engineering and design.

 2Pothole #

Subsurface Utility Report

Date

Customer

Project

Location

Monday, October 15, 2012

Dokken Engineering, Inc.

SR-76/Geotec (Widening Project)
Task #25

Bonsall, CA

Bottom Depth Photo Finish Photo

Area Photo
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Bonsall, CA

SR-76/Geotec (Widening
Project) Task #25

Dokken Engineering, Inc.

Monday, October 15, 2012

Location

Project

Customer

Date

Thumbnail Report

 1Pothole :

Pre-Excavation Photo Subsurface Photo Bottom Depth Photo Finish Photo Area Photo

 2Pothole :

Pre-Excavation Photo Subsurface Photo Bottom Depth Photo Finish Photo Area Photo
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SAMPLE 
NUMBER TEST 

DEPTH     
FROM
(FT)

DEPTH     
TO         
(m)

P
kN

P
N

Point Load 
Index IS          

(Is = 
P/D

2)
D

mm

D2          

mm2
D=50mm L L 0.5D

c     D

= 50 mm      

(24Is)        

MPa

c            

D 50 mm      

(14+0.175D)Is   

MPa

c     D

= 50 mm      

(24Is)         

PSI

c                

D 50 mm         

(14+0.175D)Is       

PSI

GRADE

S111012A1 DIAMETRAL 15 to 16  0.3 300 0.07 65 4225 FALSE 68 TRUE 2 2 247 261 R1
S111012A2 DIAMETRAL 15 to 16 0.08 80 0.02 65 4225 FALSE 200 TRUE 0 0 66 70 R0
S111012B1 DIAMETRAL 23.5 25 0.85 850 0.20 65 4225 FALSE 105 TRUE 5 5 700 740 R1
S111012B2 DIAMETRAL 23.5 25 0.3 300 0.07 65 4225 FALSE 105 TRUE 2 2 247 261 R1
S111012B3 DIAMETRAL 23.5 25 0.32 320 0.08 65 4225 FALSE 50 TRUE 2 2 264 279 R1

DIAMETRAL POINT LOAD INDEX

R1
S111012C1 DIAMETRAL 30 to 31.5 5.4 5400 1.28 65 4225 FALSE 65 TRUE 31 32 4449 4704 R3
S111012C2 DIAMETRAL 30 to 31.5 6.5 6500 1.54 65 4225 FALSE 60 TRUE 37 39 5355 5662 R3
S111012C3 DIAMETRAL 30 to 31.5 6.7 6700 1.59 65 4225 FALSE 92 TRUE 38 40 5520 5836 R3
S111012C4 DIAMETRAL 30 to 31.5 5.8 5800 1.37 65 4225 FALSE 85 TRUE 33 35 4779 5052 R3
S111012D1 DIAMETRAL 38 to 39 7 7000 1.66 65 4225 FALSE 105 TRUE 40 42 5767 6098 R3
S111012D2 DIAMETRAL 38 to 39 8 8000 1.89 65 4225 FALSE 80 TRUE 45 48 6591 6969 R3
S111012D3 DIAMETRAL 38 to 39 8 8000 1.89 65 4225 FALSE 65 TRUE 45 48 6591 6969 R3
S111012E1 DIAMETRAL 41.8-43.5 7.3 7300 3.95 43 1849 FALSE 70 TRUE 95 85 13743 12326 R4
S111012E2 DIAMETRAL 41.8-43.5 9 9000 2.34 62 3844 FALSE 75 TRUE 56 58 8150 8439 R4
S111012F1 DIAMETRAL 46.8 to 47.9 1.1 1100 0.26 65 4225 FALSE 90 TRUE 6 7 906 958 R2
S111012F2 DIAMETRAL 46.8 to 47.9 9.8 9800 2.32 65 4225 FALSE 90 TRUE 56 59 8074 8537 R4
S111012G1 DIAMETRAL 52.5 to 54.5 8.9 8900 2.11 65 4225 FALSE 75 TRUE 51 53 7333 7753 R4
S111012G2 DIAMETRAL 52.5 to 54.5 14 14000 3.31 65 4225 FALSE 75 TRUE 80 84 11534 12195 R4
S111012G3 DIAMETRAL 52 5 t 54 6 9 3 9300 2 20 65 4225 FALSE 75 TRUE 53 56 7662 8101 R4S111012G3 DIAMETRAL 52.5 to 54.6 9.3 9300 2.20 65 4225 FALSE 75 TRUE 53 56 7662 8101 R4
S111012H1 DIAMETRAL 56.2 57.5 15.7 15700 3.72 65 4225 FALSE 45 FALSE 89 94 12935 13676 R4
S111012H2 DIAMETRAL 56.2 57.5 13.7 13700 3.24 65 4225 FALSE 65 TRUE 78 82 11287 11934 R4
S111012H3 DIAMETRAL 56.2 57.5 17 17000 4.02 65 4225 FALSE 75 TRUE 97 102 14006 14808 R4-R5
S111012I1 DIAMETRAL 67 68 12.1 12100 2.86 65 4225 FALSE 80 TRUE 69 73 9969 10540 R4
S111012I2 DIAMETRAL 67 68 11.15 11150 2.64 65 4225 FALSE 75 TRUE 63 67 9186 9713 R4

15 to 16
23.5 25
30 to 31.5
38 to 39
41.8-43.5
46.8 to 47.8
52.5 to 54.5

L

D

L>0.5 D

56.5 to 57.5
67 to 68

0
0
0
0
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SAMPLE NUMBER

WEIGHT
IN AIR

W

WEIGHT
IN

WATER
W W -W W /(W -W ) SPG DEPTH (LBS/ 3) (kg/ 3)

ROCK
TYPE

Optimum
Density

(LBS/ft3)
Grading
Factor

Vp

(ft/sec)
SAMPLE NUMBER WA WW WA-WW A/( A- W) SPG DEPTH ( /ft ) ( g/m ) TYPE (LBS/ft ) Factor

S111130A1 3907 2479 1428 2.74 2.74 3.7 -8.7 170.73 2735.99 Granitic 130 1.31 1532
S111130A3 5263 3381 1882 2.80 2.80 13.7-18.7 174.50 2796.49 Granitic 130 1.34 3425
S111130A4 4451 2874 1577 2 82 2 82 18 7-23 7 176 12 2822 45 Granitic 130 1 35 3944S111130A4 4451 2874 1577 2.82 2.82 18.7-23.7 176.12 2822.45 Granitic 130 1.35 3944
S111130A5 4005 2635 1370 2.92 2.92 23.7-28.7 182.42 2923.36 Granitic 130 1.40 3944
S111130A6 4077 2603 1474 2.77 2.77 28.7-33.7 172.59 2765.94 Granitic 130 1.33 3944
S111130A7 4255 2773 1482 2.87 2.87 33.7-38.7 179.16 2871.12 130 1.38 39443944

1055 521055.52
175.9197
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SAMPLE  NUMBER

WEIGHT
IN AIR

WA

WEIGHT
IN

WATER
WW WA-WW

W
A/(W

A-W
W) SPG DEPTH (LBS/ft

3) (kg/m
3)

ROCK
TYPE

Optimum
Density

(LBS/ft3)
Grading
Factor

Vp

(ft/sec)

S111129A1 3822 2458 1364 2.80 2.80 50-55 174.85 2802.05 Granitic 130 1.34 3967
S111129A2 4843 3080 1763 2.75 2.75 55-60 171.41 2747.02 Granitic 130 1.32 3944
S111129A3 4044 2620 1424 2.84 2.84 60-65 177.21 2839.89 Granitic 130 1.36 3944
S111129A4 3628 2374 1254 2.89 2.89 65-70 180.53 2893.14 Granitic 130 1.39 3944
S111129A5 4513 2956 1557 2.90 2.90 70-75 180.87 2898.52 Granitic 130 1.39 3944
S111129A6 4364 2833 1531 2.85 2.85 75-80 177.87 2850.42 Granitic 130 1.37 3944
S111129A7 4253 2775 1478 2.88 2.88 80-85 179.56 2877.54 Granitic 130 1.38 3944
S111129A8 4890 3009 1881 2.60 2.60 85-90 162.22 2599.68 Granitic 130 1.25 3944
S111129A9 3343 2193 1150 2.91 2.91 90-95 181.39 2906.96 Granitic 130 1.40 3944
S111129A10 3950 2578 1372 2.88 2.88 95-100 179.65 2879.01 Granitic 130 1.38 3944

Sum 1765.56
Average
(sum/N) 176.556
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4

5

6

7

8

Rock Hardness/Strength

Rock Hardness (Field Presumptive Testing) Vs. Depth
RC12201 RC12202 RC11001 rc11329 RC1114500

RC1114675 RC1133176 Linear (RC12201) Linear (RC11001 rc11329)

Linear (RC1114500) Linear (RC1114675) Linear (RC1133176) Linear (RC1133176)

0
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RATING UCS MPa DESCRIPTION 

R6 >250:   Extremely Strong Rock
Can only be chipped by 
hammer.

R5  250>UCS>100 Very Strong Rock
More than 1 hammer blow 
required to fracture. 

R4  100>UCS>50 Strong Rock
More than 1 hammer blow 
required to fracture. 

R3  50>UCS>25 Medium Strong Rock
Breaks under 1 hammer 
blow, cannot be scraped or 
peeled.

R2  25>UCS>5 Weak Rock
Shallow indentation by 
hammer point; Breaks 
under 1 hammer blow; 
Can be peeled.  

R1  5>UCS<1 Very Weak Rock
Crumbles under firm 
blows of geo-pick; Can be 
peeled by knife. 

R0  1>UCS>0.25 Extremely Weak Rock
Indented by thumb nail. 

Geotechnical Design Report 
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RATING UCS MPa DESCRIPTION 

S5 1.0>UCS>0.6 Very Stiff Soil
Very Tough, difficult to 
move with hand pick, 
pneumatic spade required 
for excavation. 

S4  0.6>UCS>0.15 Stiff Soil
Cannot be molded with 
fingers cannot be cut with 
hand spade, requires hand 
picking for excavation.  

S3  0.15>UCS>0.08 Firm Soil
Very difficult to mold 
with fingers, indented with 
finger nail, difficult to cut 
with hand spade. 

S2  0.08>UCS>0.04 Soft Soil
Molds with strong 
pressure from fingers, 
shows faint heel marks. 

S1  0.04>UCS Very Soft Soil
Easily molded with 
fingers, shows distinct 
heel marks. 

R0  1>UCS>0.25 Extremely Weak Rock
Indented by thumb nail. 

After Deere and Miller; Piteau; Robertson. 
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ROCK  CLASSIFICATION 

Name: 
Color: 
Weathering:

1. W1: Fresh no discoloration, not 
oxidized mass or fracture surfaces. 
Grains in tact, no seperation along 
boundaries.  Hammer rings on 
impact (xtaline); Usually rock 
excavation. 

2. W2: Slightly Weathered to Fresh
3. W3: Slightly Weathered:

Discoloration/oxidation limited to 
surface or short distances from 
fractures; some feldspars are dull. 
Most fractures are slightly ot mostly 
discolored.  

4. W4: Moderately to Slightly
Weathered

5. W5: Moderately Weathered
6. W6: Intensely to  Moderately 

Weathered:
7. W7: Intensely Weathered:
8. W8: Very Intensely Weathered:
9. W9: Decomposed:

Hardness 
Rock Strength 

Geotechnical Design Report 
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Bedding
1. Spacing 

Massive:  >3 m 
Very Thickly:  3 m>S>1 m  
Thickly:  1m>S>300 mm 
Moderately:  300 mm>S>100  
Thinly:  100mm>S>30 
Very Thinly: 30mm>S>10mm 
Laminated or Intensely foliated:                   

< 10 mm
2. Attitude 

Discontinuities 
1. Type 
2. Orientation 
3. Spacing 
4. Persistence 
5. Roughness 
6. Wall Strength 
7. Aperature 
8. Filling 
9. Seepage 
10. Number of Sets 
11. Block Size 

Recovery 
RQD: (Sum L> 100 mm/ Core Run) or (115-3.3Jv) 

1. 0-25%  Very Poor 
2. 25 – 50%  Poor 
3. 50-75% Fair 
4. 75-90% Good 
5. 90-100%  Excellent 

Voids
Slaking 
Odor

Geotechnical Design Report 
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Other
1. Fissility 
2. Massive 
3. Blocky 
4. Flaggy 
5. Cementation 
6. FMCP 
7. Grain Size 
8. RMR (1989): 

Very Good  (100>RMR>81) 
Good  (80>RMR>61) 
Fair  (60>RMR>41) 
Poor  (40>RMR>21) 
Very Poor  (20>RMR) 

Impact Test 
REBOUND QUALITY: no
REACTION UNDER IMPACT. True 
brittle-elastic substance. Est: 
unconfined compressive strength 
>15000psi (103MPa). Source of free 
draining fills; however sharp 
angular; High Blast energy transfer. 
Difficult to drill and break.
Pit Quality (PQ): Shallow pit under 
point of impact due to departure of 
mineral grains.  Est UCS=8000 to 
15000 psi ( 55 to 103 Mpa), Hard 
Rock (construction industry) Free 
draining material suitable for road 
surfacing material. High Blast 
energy transfer. Good 
fragmentation.

Geotechnical Design Report 
SR-76 East Project, Phase II 
EA 11-257151 /EFIS 11000204891

Page 9 of 9

Geotechnical Design Report 
Appendix II: Page 103 of 109



60

70

80

A 09 101

R 09 201

A 09 104

R 11 12500

A 11 13602

40

50

60

SP
T
Bl
ow

/F
t.

R 11 14150

RC 11 14500 RQD

RC 11 14675 RQD

RC 12 13500

A 09 105

A 11 14950

R 12 15000

R 12 15600

R 12 15898

10

20

30 R 11 1655R

A 09 107

A 09 106

R 12 18900

R 1120225

R 12 20300L

A 09 301

R 12 20980

R 11 2100

0
0 10 20 30 40 50 60 70 80

DEPTH FT

R 11 2100

R 12 22422

R 12 21500

Geotechnical Design Report 
SR-76 East Project, Phase II 
EA 11-257151 /EFIS 11000204891

Page 1 of 3

Uncorrected Standard Penetration (SPT) Blows/Ft.
Vs.

Depth Below Ground Surface

Geotechnical Design Report 
Appendix II: Page 104 of 109



60

70

80

A 09 101

R 09 201

A 09 104

R 11 12500

A 11 13602

40

50

60

SP
T
B
lo
w
/F
t.

R 11 14150

RC 11 14500 RQD

RC 11 14675 RQD

RC 12 13500

A 09 105

A 11 14950

R 12 15000

R 12 15600

R 12 15898

10

20

30 R 11 1655R

A 09 107

A 09 106

R 12 18900

R 1120225

R 12 20300L

A 09 301

R 12 20980

R 11 2100

0
0 50 100 150 200 250 300 350 400

Boring Location Centerline Stationing

R 11 2100

R 12 22422

R 12 21500

Geotechnical Design Report 
SR-76 East Project, Phase II 
EA 11-257151 /EFIS 11000204891

Page 2 of 3

SPT  VS. Center line Stationing

Geotechnical Design Report 
Appendix II: Page 105 of 109



60

70

80

Series1

30

40

50

Bl
ow

s/
Ft
.

10

20

30

0
0 20 40 60 80 100 120

Depth (Ft.)

Geotechnical Design Report 
SR-76 East Project, Phase II 
EA 11-257151 /EFIS 11000204891

Page 3 of 3

Aggregate from all borings.. 

Uncorrected.

SPT Vs Dpeth

Geotechnical Design Report 
Appendix II: Page 106 of 109



429.552 DEPTH MDRY (g) M INSITU MOISTURE (g) UNIT WEIGHT DRY UNIT WEIGHT INSITU MOISTURE %
SOIL TYPE (uscs,

field)
Relative Density (Field) DEPTH INTERVAL M DRY

M INSITU

MOISTURE

UNIT WEIGHT

DRY

Conversion
g/cm3 to lbs/ft3

8 714 854 103.8 124.1 16.39344262 SW MEDIUM DENSE 7 756 896 109.9

62.43 21 809 951 117.6 138.2 14.93165089 SW MEDIUM DENSE 20 770 922 111.9

Unit Weight
Water EWF:

0.854
EWF:

0.904

62.4 EWF: 0.968 EWF: 0.921
Grams/Pound
453.59327

cm3/ft3 DEPTH Mw= W*Ms (lbs)
Vw =Mw/ w

Ft3

VS

= MS/(G W)

FT3

Mdry

(Lbs)
M insitu moisture

(Lbs)

Vg = VT

(VW+VS) Ft3
DEPTH INTERVAL

MS =M(1+W)
lbs

Vw

=Mw/ w

Ft3
G= s/ w

28316.85 8 0.25805 0.0041 #DIV/0! 1.574097429 1.882743983 0.00689869 7 112.62475 0.0043 2.1
Volume Cylinder

Ft3
21 0.26631 0.0043 0.0023

1.783536162 2.096591953
0.00853510 20 115.03637 0.0046 2.1

0.015169484
Optimum Dry

Densit lbs/ft3
MC %

Density lbs/ft3

121.5 12.5

MW =

VW W LBS
Void Ratio (e )

= VV/Vs

Porosity (n)
=VV/V

Saturation (S)
=VW/VV

MDRY lbs MT lbs G= s/ w

MW

= VW W

LBS

Void Ratio
(e )

= VV/Vs

Porosity (n)
=VV/V
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UNIT WEIGHT

INSITU

MOISTUR
E %

SOIL TYPE (uscs,
field)

Relative Density
(Field)

DEPTH
INTERVAL

M DRY (g)
M INSITU

MOISTURE (g)

UNIT WEIGHT

DRY

UNIT WEIGHT

INSITU

MOISTUR
E %

SOIL TYPE (uscs,
field)

Relative Density
(Field)

DEPTH
INTERVAL

M DRY
M INSITU

MOISTURE
UNIT WEIGHT DRY

130.2 15.625 SW MEDIUM DENSE 6.5 717 849 104.2 123.4 15.5477 SM/SW
LOOSE TO

MEDIUM DENSE
6.5 764 899 111.0

134.0 16.4859 SW MEDIUM DENSE 21 751 895 109.1 130.1 16.08939 SP/SW MEDIUM DENSE 21.5 717 883 104.2

EWF:
0.858

EWF:
0.914

EWF: 0.898 EWF: 0.858

VS

= MS/(G W)

FT3

Mdry

(Lbs)
M insitu moisture

(Lbs)

Vg

= V (VW+VS)

Ft3

DEPTH
INTERVAL

MS =M(1+W)
lbs

Vw

=Mw/ w

Ft3
G= s/ w

VS

= MS/(G W)

FT3

Mdry

(Lbs)
M insitu moisture

(Lbs)

Vg

= V (VW+VS)

Ft3

DEPTH
INTERVAL

MS =M(1+W)
lbs

Vw

=Mw/ w

Ft3
G= s/ w

0.8649 1.666691 1.97533795 0.1309 6.5 106.78837 0.0040 2.0 0.8654 1.580711 1.871720892 0.1305 6.5 113.59950 0.0041 2.1

0.8585
1.697556 2.032658024 0.1369

21 112.04903 0.0044 2.1 0.8614
1.655668 1.973133332 0.1342

21.5 108.02481 0.0049 2.1

Saturation (S)
=VW/VV

MW

= VW W

LBS

Void Ratio
(e )

= VV/Vs

Porosity (n)
=VV/V

Saturation (S)
=VW/VV

MW

= VW W

LBS

Void Ratio
(e )

= VV/Vs

Porosity (n)
=VV/V
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UNIT WEIGHT

INSITU

MOISTUR
E %

SOIL TYPE (uscs,
field)

Relative Density
(Field)

DEPTH
INTERVAL

M DRY
M INSITU

MOISTURE

UNIT
WEIGHT

DRY

UNIT WEIGHT

INSITU

MOISTUR
E %

SOIL TYPE
(uscs, field)

Relative Density
(Field)

130.7 15.01669 SW MEDIUM DENSE 7.5 745 893 108.3 129.8 16.57335 SP
LOOSE TO

MEDIUM DENSE

128.3 18.79955 SW MEDIUM DENSE 21.5 690 874 100.3 127.0 21.05263 SM/SW MEDIUM DENSE

Sum of
Grading
factors
n=5

Average
Grading
Factor

EWF:
0.891

4.421 0.884226

EWF: 0.825 4.470 0.894035

VS

= MS/(G W)

FT3

Mdry

(Lbs)
M insitu moisture

(Lbs)

Vg

= V (VW+VS)

Ft3

DEPTH
INTERVAL

MS =M(1+W)
lbs

Vw

=Mw/ w

Ft3
G= s/ w

VS

= MS/(G W)

FT3

Mdry

(Lbs)
M insitu moisture

(Lbs)

Vg

= V (VW+VS)

Ft3

0.8694 1.684328 1.981951805 0.1264 7.5 111.33450 0.0045 2.1 0.8578 1.642441 1.968724095 0.1377

0.8418
1.580711 1.946677913 0.1533

21.5 104.93365 0.0054 2.0 0.8261
1.521187 1.926836348 0.1685

Dry Unit Weight Vs Depth

Saturation (S)
=VW/VV

MW

= VW W

LBS

Void Ratio
(e )

= VV/Vs

Porosity
(n)

=VV/V

Saturation (S)
=VW/VV
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APPENDIX III 

LABORATORY TEST DATA 

















































































































































































Gradation: Percentage passing #200 sieve correlated to boring and depth below ground surface.

Particle Size Analysis

Boring Designation

RC 11 001P
RC 11 005P
RC 11 007
RC 11 009
RC 11 010
RC 11 011
T14150

"
R 11 24000
R 11 27171L

"
"
"

R 11 27429
R 11 27929
R 11 28959

"
"

R 11 29000
"

R 11 29467
R 11 29622

"
"

R 11 30600
"
"

Depth (ft)
Percent Passing
No. 200 Sieve

5 23.5
0 26.5

0 26.5

11.7
7.2
11.7
9.2
6.1

10 57.5

0 26.5
5
10
10

23.5
20.6
7.3

5 10

20 26.1
25 55.7
15 2.7
5 18.9
10 5.7
20 4.3
30 3.7
5A 2.1
5B 4.3
5 4.8
10 4.6
22 11.2

30 5.2

30 9.7
14 14.5 10.8
14.5 15 9.1



October 11, 2013 Geotechnical Design Report 
SR-76 East Project, Phase II 

EA 11-257151 /EFIS 11000204891 

APPENDIX IV 

ANALYSES AND CALCULATION 



ANALYSES FROM 
HOEK AND BRAY CIRCULAR FAILURE  CHARTS

Parameter Input Data Source

°slope design 33 Design
°Degrees 36 Deterministic CALCULATED
radians 0.6283185 Calculated Conversion C/( HTan ) 0.03 C/ H FOS C/( HTan ) Tan /FOS
c 300 Deterministic Tan /FOS 0.48 FOS 1.513630267 1.5

FOS 1.5 Defined Threshold C/ H FOS 0.0133 radians 0.624023053
160 Deterministic slope chart °Degrees 35.75388725

H 125 Design Tan 0.72

Tan 0.7265425 Calculated FOS H
HTan 14530.851 C
H FOS 30000 Tan c 399 435.9255168

C/( HTan ) 0.0206457 radians C/ H FOS 0.01
Tan /FOS 0.4843617 Degrees C/( HTan ) 0.020645729

C/( H FOS) 0.01 °slope Tan /FOS 0.484361685

°Degrees c Factor Factor
Calculated ° (slope

Angle Degrees)
FOS = 1.5

37 1210 109 Tan /FOS C/( HTan ) 52

37 1210 109 Tan /FOS C/ H FOS 52

37 1210 109 C/( HTan ) C/ H FOS 52

37 1210 160 Tan /FOS C/( HTan ) 45

37 1210 160 Tan /FOS C/ H FOS 45

37 1210 160 C/( HTan ) C/ H FOS 45

43 519 160 Tan /FOS C/( HTan ) 39

43 519 160 Tan /FOS C/ H FOS 39

43 519 160 C/( HTan ) C/ H FOS 39

36 300 150 C/( HTan ) C/ H FOS 33

36 300 150 C/( HTan ) C/ H FOS 33

36 300 150 C/( HTan ) C/ H FOS 33

C/( HTan ) C/ H FOS

FROM CHART

Geotechnical Design Report
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EA 11-257151 /EFIS 11000204891







BEST WORST
UCS 7 4 7 4
RQD 8 3 8 3
SPACING 13 13 13 13
DISCONTINUITY CONDITION 22 7 22 7
GROUND WATER 15 15 15 15
DISCONTINUITY ORIENTATION -25 -25 -5 -5

SCORE 40 17 60 37
DESIGNATION FAIR V. POOR FAIR POOR

DISCONTINUITY CONDITONS
LENGTH 4 2
APERATURE 6 1
ROUGHNESS' 3 1
FILLING 6 2
WEATHERING 3 1

22 7

GSI RATING
INTERMEDIATE

SUM:

BEST WORST



































State of California Business, Transportation and Housing Agency 
 

M e m o r a n d u m 

 
To: Mr. Carl Savage Date:  December 30, 2013 

Project Design Manager 
 
 File: 11-SD-15/76-(PM)  
  R46.2/46.8 R12.1/17.7 
  EA 11-257151 
  EFIS 11000204891 
   

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
Geotechnical Services 
Office of Geotechnical Design-South 2, Branch-D 
 

Subject: Addenda to the Geotechnical Design Report for Phase II of the State Route-76 East Project. 

“Caltrans improves mobility across California” 

 
 
The following supporting data and a consultant report are provided as addenda to the Geotechnical 
Design Report for the Phase II State Route-76 East Project.  The specific addenda and their relevant 
location within the Project GDR are indicated below:  
 
 

1. The attached slope stability analyses are provided as addendum to Volume II, 
Appendix IV, “Analyses and Calculations” of the Project GDR.  These stability 
analyses were accidently omitted from Appendix IV during the printing of the subject 
Geotechnical Design Report. 

2. The attached consultant report titled: “Draft Addendum Geotechnical Investigation  -
State Route 76 Realignment - Jack And Bore Rainbow Municipal Water District Sewer 
State Route 76 And Sweetgrass Lane Bonsall, California“ is provided as an addendum 
to Appendix V, “Miscellaneous”, of the Project GDR.  The consultant geotechnical 
investigation and report were developed after the project Geotechnical Design Report 
had been submitted to design and the project manger requested it be added to the 
Project GDR appendices. The addendum consultant report is a draft document.  OGDS 
has been informed that the consultant report will be finalized after the Phase II State 
Route-76 East Project has been submitted to headquarters for PS&E.  

 

 

 

Jeff Kermode 
Associate Engineering Geologist 
Office of Geotechnical Design - South 2, Branch-D 

 



A
N

A
LY

S
E

S
 F

R
O

M
 

H
O

E
K

 A
N

D
 B

R
A

Y
 C

IR
C

U
LA

R
 F

A
IL

U
R

E
  C

H
A

R
T

S

Pa
ra

me
te

r
In

p
u

t 
D

at
a

S
o

u
rc

e

°s
lo
pe

de
si
gn

33
D
es
ig
n

°D
eg
re
es

36
D
et
er
m
in
is
tic

CA
LC
U
LA
TE
D

ra
di
an
s

0.
62

83
18

5
Ca
lc
ul
at
ed

Co
nv
er
si
on

C/
(
H
Ta
n

)
0.
03

C/
H
FO

S
C/
(
H
Ta
n

)
Ta
n

/F
O
S

c
30

0
D
et
er
m
in
is
tic

Ta
n

/F
O
S

0.
48

FO
S

1.
51

36
30

26
7

1.
5

FO
S

1.
5

D
ef
in
ed

Th
re
sh
ol
d

C/
H
FO

S
0.
01

33
ra
di
an

s
0.
62

40
23

05
3

16
0

D
et
er
m
in
is
tic

sl
op

e
ch
ar
t

°D
eg
re
es

35
.7
53

88
72

5

H
12

5
D
es
ig
n

Ta
n

0.
72

Ta
n

0.
72

65
42

5
Ca

lc
ul
at
ed

FO
S

H
H
Ta
n

14
53

0.
85

1
C

H
FO

S
30

00
0

Ta
n

c
39

9
43

5.
92

55
16

8
C/
(
H
Ta
n

)
0.
02

06
45

7
ra
di
an

s
C/

H
FO

S
0.
01

Ta
n

/F
O
S

0.
48

43
61

7
D
eg
re
es

C/
(
H
Ta
n

)
0.
02

06
45

72
9

C/
(
H
FO

S)
0.
01

°s
lo
pe

Ta
n

/F
O
S

0.
48

43
61

68
5

°D
eg
re
es

c
Fa
ct
or

Fa
ct
or

Ca
lc
ul
at
ed

°
(s
lo
pe

A
ng
le
D
eg
re
es
)

FO
S
=
1.
5

37
12

10
10

9
Ta
n

/F
O
S

C/
(
H
Ta
n

)
52

37
12

10
10

9
Ta
n

/F
O
S

C/
H
FO

S
52

37
12

10
10

9
C/
(
H
Ta
n

)
C/

H
FO

S
52

37
12

10
16

0
Ta
n

/F
O
S

C/
(
H
Ta
n

)
45

37
12

10
16

0
Ta
n

/F
O
S

C/
H
FO

S
45

37
12

10
16

0
C/
(
H
Ta
n

)
C/

H
FO

S
45

43
51

9
16

0
Ta
n

/F
O
S

C/
(
H
Ta
n

)
39

43
51

9
16

0
Ta
n

/F
O
S

C/
H
FO

S
39

43
51

9
16

0
C/
(
H
Ta
n

)
C/

H
FO

S
39

36
30

0
15

0
C/
(
H
Ta
n

)
C/

H
FO

S
33

36
30

0
15

0
C/
(
H
Ta
n

)
C/

H
FO

S
33

36
30

0
15

0
C/
(
H
Ta
n

)
C/

H
FO

S
33

C/
(
H
Ta
n

)
C/

H
FO

S

FR
O
M

CH
A
RT

G
eo

te
ch

ni
ca

l D
es

ig
n 

R
ep

or
t

S
R

-7
6 

E
as

t P
ro

je
ct

, P
ha

se
 II

E
A

 1
1-

25
71

51
 /E

F
IS

 1
10

00
20

48
91







BEST WORST
UCS 7 4 7 4
RQD 8 3 8 3
SPACING 13 13 13 13
DISCONTINUITY CONDITION 22 7 22 7
GROUND WATER 15 15 15 15
DISCONTINUITY ORIENTATION -25 -25 -5 -5

SCORE 40 17 60 37
DESIGNATION FAIR V. POOR FAIR POOR

DISCONTINUITY CONDITONS
LENGTH 4 2
APERATURE 6 1
ROUGHNESS' 3 1
FILLING 6 2
WEATHERING 3 1

22 7

GSI RATING
INTERMEDIATE

SUM:

BEST WORST
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State of California Business, Transportation and Housing Agency 

M e m o r a n d u m 

To: Mr. Carl Savage Date:  December 30, 2013 
Project Design Manager 

File: 11-SD-15/76-(PM)  
  R46.2/46.8 R12.1/17.7 
  EA 11-257151 
  EFIS 11000204891 
   

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
Geotechnical Services 
Office of Geotechnical Design-South 2, Branch-D 

Subject: Addenda to the Geotechnical Design Report for Phase II of the State Route-76 East Project. 

“Caltrans improves mobility across California” 

The following supporting data and a consultant report are provided as addenda to the Geotechnical 
Design Report for the Phase II State Route-76 East Project.  The specific addenda and their relevant 
location within the Project GDR are indicated below:  

1. The attached slope stability analyses are provided as addendum to Volume II, 
Appendix IV, “Analyses and Calculations” of the Project GDR.  These stability 
analyses were accidently omitted from Appendix IV during the printing of the subject 
Geotechnical Design Report. 

2. The attached consultant report titled: “Draft Addendum Geotechnical Investigation  -
State Route 76 Realignment - Jack And Bore Rainbow Municipal Water District Sewer 
State Route 76 And Sweetgrass Lane Bonsall, California“ is provided as an addendum 
to Appendix V, “Miscellaneous”, of the Project GDR.  The consultant geotechnical 
investigation and report were developed after the project Geotechnical Design Report 
had been submitted to design and the project manger requested it be added to the 
Project GDR appendices. The addendum consultant report is a draft document.  OGDS 
has been informed that the consultant report will be finalized after the Phase II State 
Route-76 East Project has been submitted to headquarters for PS&E.

Jeff Kermode 
Associate Engineering Geologist 
Office of Geotechnical Design - South 2, Branch-D 
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M e m o r a n d u m 

 
To: Mr. Carl Savage Date:  December 30, 2013 

Project Design Manager 
 
 File: 11-SD-15/76-(PM)  
  R46.2/46.8 R12.1/17.7 
  EA 11-257151 
  EFIS 11000204891 
   

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
Geotechnical Services 
Office of Geotechnical Design-South 2, Branch-D 
 

Subject: Addenda to the Geotechnical Design Report for Phase II of the State Route-76 East Project. 

“Caltrans improves mobility across California” 

 
 
The following supporting data and a consultant report are provided as addenda to the Geotechnical 
Design Report for the Phase II State Route-76 East Project.  The specific addenda and their relevant 
location within the Project GDR are indicated below:  
 
 

1. The attached slope stability analyses are provided as addendum to Volume II, 
Appendix IV, “Analyses and Calculations” of the Project GDR.  These stability 
analyses were accidently omitted from Appendix IV during the printing of the subject 
Geotechnical Design Report. 

2. The attached consultant report titled: “Draft Addendum Geotechnical Investigation  -
State Route 76 Realignment - Jack And Bore Rainbow Municipal Water District Sewer 
State Route 76 And Sweetgrass Lane Bonsall, California“ is provided as an addendum 
to Appendix V, “Miscellaneous”, of the Project GDR.  The consultant geotechnical 
investigation and report were developed after the project Geotechnical Design Report 
had been submitted to design and the project manger requested it be added to the 
Project GDR appendices. The addendum consultant report is a draft document.  OGDS 
has been informed that the consultant report will be finalized after the Phase II State 
Route-76 East Project has been submitted to headquarters for PS&E.  

 

 

 

Jeff Kermode 
Associate Engineering Geologist 
Office of Geotechnical Design - South 2, Branch-D 
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State of California Business, Transportation and Housing Agency 

M e m o r a n d u m 

To: Carl Savage Date: January 4, 2012 
Project Manager
SR-76 Project.(MS333) 

File: 11-SD-76 
  PM 12.4/17.6 
  Project EA 1100020489 
   

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
Geotechnical Services 
Office of Geotechnical Design – South 2 

Subject:  Estimated Settlement of San Diego County Aqueduct Water Lines Under Proposed SR-76 
Embankment Loads. 

“Caltrans improves mobility across California”

In accordance with your request, we have evaluated the estimated magnitude of total and 
differential settlements of the existing San Diego Water Authority Aqueduct pipelines that will 
be traversed by the proposed SR-76 highway embankment in Bonsall in Northern San Diego 
County. We understand that the County Water Authority has stringent settlement criteria and that 
this information is required to determine what steps need to be taken to preserve the structural 
integrity of the pipelines. 

Based on our review of existing as-built plans for the aqueduct, we understand that there are 
three pipes that convey water in the aqueduct system. Two of the pipes are of prestressed 
concrete construction with diameters of 90 and 96 inches. The third pipe is a welded steel pipe 
with a diameter of 72 inches. At the location where the proposed freeway embankment will cross 
the aqueduct the existing soil cover over the pipes is estimated to vary from 2.3 to 4.8 feet. At 
this location the the height of the proposed embankment will vary from approximately 13.5 feet 
at the northern slope hinge to 16.3 feet at the southern slope hinge. In the settlement analysis the 
depth of soil cover above the pipes was taken as 5 feet and the embankment height imposing 
additional loads on the pipes as 16.3 feet. 

A total of six soil test borings were drilled by the Office of Geotechnical Design South 2 
(OGDS2) to investigate subsurface soil conditions at the aqueduct location. These borings were 
drilled to provide subsurface information for design of a bridge spanning over the aqueduct since 
this is one of the alternatives being considered to prevent impact to the aqueduct from the 
proposed freeway. The subsurface information developed in these borings was utilized to help 
evaluate potential settlement from embankment loads. The boring data indicate that the pipes are 
underlain by about 50 to 55 feet of alluvial soils comprised typically of medium dense silty sand 
and poorly graded sand over granitic rock. The alluvial soils are potentially susceptible to 
compression when subjected to additional soil loads.



Settlement calculations were performed by OGDS2 utilizing the Hough method of analysis 
which is considered to be the appropriate method for calculating settlements in sandy soils. It 
should be noted that the calculated values are estimates only and that actual versus estimated 
settlements could sometimes vary by as much as a factor of two. Nevertheless the Hough method 
is considered a useful tool in settlement evaluation. In the Hough method the Standard 
Penetration Test (SPT) values obtained in the field for a particular soil layer are first corrected 
for the hammer efficiency of the drill rig and then for overburden pressure. The corrected SPT 
values are then used to determine the compressibility characteristics of that particular soil layer. 

Our settlement analysis indicates that the maximum total settlement estimate of the pipes under 
the embankment soil loading is about 2.5 inches. This maximum settlement was calculated at the 
midpoint of the embankment. At the toe of the embankment the settlement is estimated to be 
about 1.25 inches. The differential settlement of the pipes across the bottom width of the 
embankment is estimated to be about 1.25 inches in 100 feet. If the aqueduct pipes were encased 
in concrete which is one of the mitigation alternatives being considered, the total and differential 
settlements estimates are unchanged. If a light weight embankment fill were used instead of soil 
fill the total and differential settlement estimate is reduced significantly. Assuming that a light 
weight fill is used for embankment construction and that the 5-foot layer of soil cover above the 
pipes is removed and replaced with light weight fill we estimate a total settlement of 1 inch and a 
differential settlement of half of an inch in 100 feet. 

A copy of our calculations is attached to this letter for your review and records. If you have any 
questions regarding this letter, please feel free to contact the undersigned at 858-467-4054. 

Zia Yazdani 
Associate Materials and Research Engineer 
Office of Geotechnical Design South2 

Attachments 

cc: Abbas Abghari 
Brian Hinman 
Tom Larson 
Mark Willian (GS Corporate) 
Jeff Kermode 
File 



F
IG

U
R

E
 8

: 
S

H
E

E
T

 P
IL

E
 W

A
L

L
 

G
eo

te
ch

ni
ca

l D
es

ig
n 

R
ep

or
t 

S
R

-7
6 

E
as

t P
ro

je
ct

, P
ha

se
 I

I 
E

A
 1

1-
25

71
51

 /E
F

IS
 1

10
00

20
48

91



F
IG

U
R

E
 8

: 
S

H
E

E
T

 P
IL

E
 W

A
L

L
 

G
eo

te
ch

ni
ca

l D
es

ig
n 

R
ep

or
t 

S
R

-7
6 

E
as

t P
ro

je
ct

, P
ha

se
 I

I 
E

A
 1

1-
25

71
51

 /E
F

IS
 1

10
00

20
48

91







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































GROCON 
INCORPORATED 

GEOTECHNICAL  •  ENVIRONMENTAL 	MATERIALSO 

6960 Flanders Drive  •  San Diego, California 92121-2974  •  Telephone 858.558.6900  •  Fax 858.558.6159 

 
 
 
 

 
 
 

Project No. G1555-52-01 
January 24, 2014 
 
 
 
Tetra Tech 
17885 Von Karman Avenue, Suite 500 
Irvine, California 92614 
 
Attention: Mr. Mark Bush 
 
Subject: GEOTECHNICAL INVESTIGATION UPDATE 
 STATE ROUTE 76 SEWER REALIGNMENT 
 RAINBOW MUNICIPAL WATER DISTRICT 
 BONSALL, CALIFORNIA 
 
Reference: Geotechnical Design Report, State Route 76 Sewer Realignment, Rainbow Municipal 

Water District, Bonsall, California, prepared by Geocon Incorporated, dated February 
26, 2013, revised August 20, 2013 (Project No. G1555-52-01). 

Dear Mr. Bush: 

This letter has been prepared to update the status and applicability of the referenced geotechnical 
design report (GDR). In order to prepare this update letter, we have reviewed the referenced report, 
and discussed site details with you.  
 
Based on our review of the referenced report, it is our opinion that the referenced report remains 
applicable with the exception of Table 8.2.2, Rock Excavatability, within Section 8.2.1.1, 
Rippability/Excavatability, of the referenced GDR. Table 8.2.2 should be replaced with the 
following: 
 

TABLE 8.2.2 
ROCK EXCAVATION 

Beginning Station 
Where Rock 

Expected 

Ending Station  
Where Rock 

Expected 

Average 
Thickness of 

Excavation into 
Non-Excavatable 

Rock (feet) * 

Notes 

43+00 47+00 12 Observed fresh rock in cut slope 

54+00 67+00 

 

6 – 15 

 

20-foot penetration into rock (A-11-13602) 
22-foot penetration into rock (A-09-104) 

Rock will be encountered near the surface; 
therefore, deep penetration into rock 

78+00 86+00 7 23-foot penetration into rock (A-09-105) 

102+00 108+00 5 19-foot penetration into rock (A-09-107) 

*assumes approximately 10 to 15 feet of penetration into rock. 



Project No. G1555-52-01 - 2 - January 24, 2014 

If you have any questions regarding this letter, or if we may be of further service, please contact the 
undersigned at your convenience. 
 
Very truly yours, 
 
GEOCON INCORPORATED 
 
 
 
 
Joseph J. Vettel 
GE 2401 

  

 
JJV:tmj 
 
(e-mail) Addressee 
(e-mail) Caltrans 
 Attention:  Mr. Jeff Kermode 













































































































































































































































































































































State of California Business, Transportation and Housing Agency 
 

M e m o r a n d u m 

 
To: Mr. Carl Savage Date:  December 30, 2013 

Project Design Manager 
 
 File: 11-SD-15/76-(PM)  
  R46.2/46.8 R12.1/17.7 
  EA 11-257151 
  EFIS 11000204891 
   

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
Geotechnical Services 
Office of Geotechnical Design-South 2, Branch-D 
 

Subject: Addenda to the Geotechnical Design Report for Phase II of the State Route-76 East Project. 

“Caltrans improves mobility across California” 

 
 
The following supporting data and a consultant report are provided as addenda to the Geotechnical 
Design Report for the Phase II State Route-76 East Project.  The specific addenda and their relevant 
location within the Project GDR are indicated below:  
 
 

1. The attached slope stability analyses are provided as addendum to Volume II, 
Appendix IV, “Analyses and Calculations” of the Project GDR.  These stability 
analyses were accidently omitted from Appendix IV during the printing of the subject 
Geotechnical Design Report. 

2. The attached consultant report titled: “Draft Addendum Geotechnical Investigation  -
State Route 76 Realignment - Jack And Bore Rainbow Municipal Water District Sewer 
State Route 76 And Sweetgrass Lane Bonsall, California“ is provided as an addendum 
to Appendix V, “Miscellaneous”, of the Project GDR.  The consultant geotechnical 
investigation and report were developed after the project Geotechnical Design Report 
had been submitted to design and the project manger requested it be added to the 
Project GDR appendices. The addendum consultant report is a draft document.  OGDS 
has been informed that the consultant report will be finalized after the Phase II State 
Route-76 East Project has been submitted to headquarters for PS&E.  

 

 

 

Jeff Kermode 
Associate Engineering Geologist 
Office of Geotechnical Design - South 2, Branch-D 

 



















































+ -

xx x x x

LAST REVISION

STATE OF CALIFORNIA  -  DEPARTMENT OF TRANSPORTATION

N
o
.

E
x
p
.

E
L

E
C

T

REGISTE
R

E

D
 

P
R

O
F

E
S

S
I

O
N

A
L

 
E

N
G

I N E E R

S

T
A

T
E
 

O
F
 

C
A

L
I

F
O

R
N
I

A

0
2
0

4
0

6
0

8
0

T
H

E
 S

T
A

T
E

 O
F

 C
A

L
I
F

O
R

N
I
A

 O
R

 I
T

S
 O

F
F

I
C

E
R

S

O
R

 A
G

E
N

T
S

 S
H

A
L

L
 N

O
T

 B
E

 R
E

S
P

O
N

S
I
B

L
E

 F
O

R

T
H

E
 A

C
C

U
R

A
C

Y
 O

R
 C

O
M

P
L

E
T

E
N

E
S

S
 O

F
 E

L
E

C
T

R
O

N
I
C

C
O

P
I
E

S
 O

F
 T

H
I
S

 P
L

A
N

 S
H

E
E

T
.

D
A

T
E

DATE PLOTTED =>

TIME PLOTTED =>09:05

13-MA

D
i
s
t

C
O

U
N

T
Y

R
O

U
T

E
K

I
L

O
M

E
T

E
R

 P
O

S
T

T
O

T
A

L
 P

R
O

J
E

C
T

S
H

E
E

T

N
o
.

T
O

T
A

L

S
H

E
E

T
S

R
E

G
I
S

T
E

R
E

D
 E

L
E

C
T

 E
N

G
I
N

E
E

R

D
A

T
E

A
P

P
R

O
V

A
L

P
L

A
N

S

0
0

0
0

0
0

E
A

0
0

0
0

0
C

U
U

S
E

R
N

A
M

E
 =

>

D
G

N
 F

I
L

E
 =

>
B

B
S

 1
2

5
0

t
r
c
a
r

R
E

L
A

T
I
V

E
 B

O
R

D
E

R
 S

C
A

L
E

I
S

 
I
N

 
M

I
L

L
I
M

E
T

E
R

S
 
 

B
O

R
D

E
R

 L
A

S
T

 R
E

V
I
S

E
D

 3
/1

/2
0
0
7

FUNCTIONAL SUPERVISOR
REVISED BY

DATE REVISED

CALCULATED-

DESIGNED BY

CHECKED BY

E
1
5
1
2
9

6
-
3
0
-
1
0

T
h

e
r
e
s
a

A
.
 
G

a
b

r
i
e
l

1
2

-
2

0
-
0

7

P
T

S
  
=

 P
O

W
E

R
 T

R
A

N
S

F
E

R
 S

W
I
T

C
H

U
P

S
C

 =
 U

N
I
N

T
E

R
R

U
P

T
I
B

L
E

 P
O

W
E

R
 S

U
P

P
L

Y
 C

O
N

T
R

O
L

L
E

R

U
P

S
  

=
 U

N
I
N

T
E

R
R

U
P

T
I
B

L
E

 P
O

W
E

R
 S

U
P

P
L

Y
 

U
P

S
M

 =
 U

P
S

 M
O

D
E

M
B

P
S

 =
 M

A
N

U
A

L
 B

Y
P

A
S

S
 S

W
I
T

C
H

B
P

  
 =

 B
Y

P
A

S
S

A
C

+
  
=

 U
N

G
R

O
U

N
D

E
D

 C
O

N
D

U
C

T
O

R

A
C

-
  
=

 G
R

O
U

N
D

E
D

 C
O

N
D

U
C

T
O

R

C
  
  
=

 C
O

M
M

O
N

T
B

  
 =

 T
E

R
M

I
N

A
L

 B
O

A
R

D

N
O

 S
C

A
L

E

E
L

E
C

T
R

I
C

A
L

 S
Y

S
T

E
M

S

(
B

B
S

 P
O

W
E

R
 C

O
N

N
E

C
T

I
O

N
 D

I
A

G
R

A
M

,

T
Y

P
E

 A
, 

C
A

S
E

-
1

)

G
n

d

A
C

-

M
B

P
S

U
P

S
M

B
P

 U
P

S

N
O

N
C

A
C

+
 I

N

AC+

AC-

Gnd

AC+ A
C

+
 O

U
T

N
C

N
O

U
P

S
 O

U
T

U
P

S
 I

N

T
E

S
T

 P
O

I
N

T
S INPUT

Temp SENSOR

T
IM

E
R

L
O

W
 B

a
t
t

C

NC

NO

C

NC

NO

C

NC

NO

Batt HARNESS

Temp PROBE

U
P

S
C

I
N

V
E

R
T

E
R

/C
H

A
R

G
E

R
 U

N
I
T

B
l
k

R
E

D

AC-

Gnd

C
I
R

C
U

I
T

R
Y

T
O

 3
3
2
 C

A
B

I
N

E
T

Blk

Grn

Wht

AC+

Gnd

AC-

N
O

T
E

 6

S
E

E

T
B

S
E

E
 N

O
T

E
 4

Blk

2
-
W

I
R

E
 c

k
t
 F

R
O

M

S
E

R
V

I
C

E
 E

Q
U

I
P

M
E

N
T

S
I
N

G
L

E
-
P

H
A

S
E

, 
1

2
0

 V

W
h

t
  

=
 W

H
I
T

E

G
n

d
  

=
 G

R
O

U
N

D

G
r
n
  
=

 G
R

E
E

N

B
l
k

  
=

 B
L

A
C

K

T
e
m

p
 =

 T
E

M
P

E
R

A
T

U
R

E

B
a
t
t
 =

 B
A

T
T

E
R

Y

A
C

 O
U

T
P

U
T

A
C

 I
N

P
U

T

G N

A
C

+

G N

A
C

+

2
. 
 C

A
S

E
-
1
 R

E
F

E
R

S
 T

O
 T

H
E

 S
I
T

U
A

T
I
O

N
 W

H
E

N
 T

H
E

 E
N

T
I
R

E
 B

B
S

 E
Q

U
I
P

M
E

N
T

 I
N

C
L

U
D

I
N

G
 T

H
E

 B
A

T
T

E
R

I
E

S
 A

R
E

  
 I

N
S

T
A

L
L

E
D

 I
N

 T
H

E
 B

B
S

 C
A

B
I
N

E
T

.

S
F

  
 =

 S
T

A
T

E
-
F

U
R

N
I
S

H
E

D

C
n
tl

  
=

 C
O

N
T

R
O

L

1
. 
 T

Y
P

E
 A

 R
E

F
E

R
S

 T
O

 T
H

E
 B

B
S

 E
Q

U
I
P

M
E

N
T

 F
R

O
M

 M
A

N
U

F
A

C
T

U
R

E
R

 A
.

4
. 

 T
H

E
 C

O
N

T
R

A
C

T
O

R
 S

H
A

L
L

 F
U

R
N

I
S

H
 A

N
D

 I
N

S
T

A
L

L
 A

 N
E

M
A

-
1
 E

N
C

L
O

S
U

R
E

 W
I
T

H
 3

0
 A

, 
1
P

, 
1
2
0
/2

4
0
 V

O
L

T
S

 R
A

T
E

D

  
 C

I
R

C
U

I
T

 B
R

E
A

K
E

R
 M

A
N

U
F

A
C

T
U

R
E

D
 P

E
R

 U
L

 S
T

A
N

D
A

R
D

 4
8
9
.

5
. 
 A

 T
E

M
P

E
R

A
T

U
R

E
 P

R
O

B
E

 S
H

A
L

L
 B

E
 A

T
T

A
C

H
E

D
 T

O
 T

H
E

 B
A

T
T

E
R

Y
 B

Y
 T

A
P

E
 O

R
 A

T
T

A
C

H
E

D
 T

O
 T

H
E

 N
E

G
A

T
I
V

E

  
 T

E
R

M
I
N

A
L

 O
F

 T
H

E
 B

A
T

T
E

R
Y

.

6
. 

 T
H

E
 E

L
E

C
T

R
I
C

A
L

 P
O

W
E

R
 F

O
R

 T
H

E
 C

O
O

L
I
N

G
 F

A
N

 F
O

R
 T

H
E

 B
B

S
 C

A
B

I
N

E
T

 S
H

A
L

L
 B

E
 T

A
P

P
E

D
 F

R
O

M
 T

H
E

 B
O

T
T

O
M

 O
F

 

  
 T

H
E

 T
B

 I
N

 T
H

E
 3

3
2
 C

A
B

I
N

E
T

.

50 A, 1P

CB

G
-
B

U
S

A
C

+
 L

I
N

E

B
P

 
C

n
t
l

B
a
t
t
 V

O
L

T
A

G
E

 

O
N

 B
a
t
t

BP Cntl

Batt

Batt

2
-
h

r

+

-

7
5
 
T

O
 
8
0

A
M

P
E

R
E

-
H

O
U

R
S

A
T

2
0

 H
O

U
R

 R
A

T
E

P
E

R
 B

A
T

T
E

R
Y

Blk

A
C

+
 L

I
N

E

T
O

 S
F

 P
T

S

B
A

T
T

E
R

Y
 S

E
T

(
4
 T

O
 8

 B
A

T
T

E
R

I
E

S
)

A
C

 P
O

W
E

R
 T

O

B
B

S
 C

A
B

I
N

E
T

(
S

E
E

 N
O

T
E

 3
)

RED

3
. 
 T

H
E

 L
O

C
A

T
I
O

N
 O

F
 T

H
E

 5
3
C

 N
I
P

P
L

E
 W

I
L

L
 B

E
 D

E
T

E
R

M
I
N

E
D

 B
Y

 T
H

E
 E

N
G

I
N

E
E

R
 I

N
 T

H
E

 F
I
E

L
D

.

N
-
B

U
S

L
E

G
E

N
D

: 
(
T

H
I
S

 S
H

E
E

T
 O

N
L

Y
)

N
O

T
E

S
: 

 (
T

H
I
S

 S
H

E
E

T
 O

N
L

Y
)

3
3

2
 C

O
N

T
R

O
L

L
E

R
 C

A
B

I
N

E
T

B
B

S
 C

A
B

I
N

E
T

A
C

+
 L

I
N

E
 F

R
O

M
 S

F
 P

T
S

S
F

 P
T

S

F
R

O
M

 S
F

 P
T

S

R

2-2-09

7
. 
 T

H
E

 C
O

N
T

R
A

C
T

O
R

 S
H

A
L

L
 P

R
O

V
I
D

E
 A

 9
-
W

I
R

E
 W

I
R

I
N

G
 H

A
R

N
E

S
S

 O
R

 B
U

N
D

L
E

D
 9

 M
U

L
T

I
C

O
L

O
R

 C
O

N
D

U
C

T
O

R
S

,

  
 #

1
8
 A

W
G

 W
I
R

E
S

 F
R

O
M

 T
H

E
 R

E
L

A
Y

 O
N

 T
H

E
 I

N
V

E
R

T
E

R
/C

H
A

R
G

E
R

 U
N

I
T

 T
O

 T
H

E
 C

O
N

T
R

O
L

L
E

R
. 
 T

H
E

 E
N

D
S

 O
F

  
 T

H
E

 C
O

N
D

U
C

T
O

R
S

 S
H

A
L

L
 B

E
 I

N
S

U
L

A
T

E
D

 W
I
T

H
 T

A
P

E
 A

N
D

 A
 1

.8
2
8
 m

 C
O

I
L

 O
N

 E
A

C
H

 E
N

D
.

R

R



xx x x x

LAST REVISION

STATE OF CALIFORNIA  -  DEPARTMENT OF TRANSPORTATION

N
o
.

E
x
p
.

E
L

E
C

T

REGISTE
R

E
D

 
P

R
O

F
E

S
S

I
O

N
A

L

 
E

N
G

I N E E R

S

T
A

T
E
 

O
F
 

C
A

L
I

F
O

R
N
I

A

0
2
0

4
0

6
0

8
0

T
H

E
 S

T
A

T
E

 O
F

 C
A

L
I
F

O
R

N
I
A

 O
R

 I
T

S
 O

F
F

I
C

E
R

S

O
R

 A
G

E
N

T
S

 S
H

A
L

L
 N

O
T

 B
E

 R
E

S
P

O
N

S
I
B

L
E

 F
O

R

T
H

E
 A

C
C

U
R

A
C

Y
 O

R
 C

O
M

P
L

E
T

E
N

E
S

S
 O

F
 E

L
E

C
T

R
O

N
I
C

C
O

P
I
E

S
 O

F
 T

H
I
S

 P
L

A
N

 S
H

E
E

T
.

D
A

T
E

DATE PLOTTED =>

TIME PLOTTED =>09:07

13-MA

D
i
s
t

C
O

U
N

T
Y

R
O

U
T

E
K

I
L

O
M

E
T

E
R

 P
O

S
T

T
O

T
A

L
 P

R
O

J
E

C
T

S
H

E
E

T

N
o
.

T
O

T
A

L

S
H

E
E

T
S

R
E

G
I
S

T
E

R
E

D
 E

L
E

C
T

 E
N

G
I
N

E
E

R

D
A

T
E

A
P

P
R

O
V

A
L

P
L

A
N

S

0
0

0
0

0
0

E
A

0
0

0
0

0
C

U
U

S
E

R
N

A
M

E
 =

>

D
G

N
 F

I
L

E
 =

>
B

B
S

 D
U

I
F

t
r
c
a
r

R
E

L
A

T
I
V

E
 B

O
R

D
E

R
 S

C
A

L
E

I
S

 
I
N

 
M

I
L

L
I
M

E
T

E
R

S
 
 

B
O

R
D

E
R

 L
A

S
T

 R
E

V
I
S

E
D

 3
/1

/2
0
0
7

FUNCTIONAL SUPERVISOR
REVISED BY

DATE REVISED

CALCULATED-

DESIGNED BY

CHECKED BY

E
1
5
1
2
9

6
-
3
0
-
1
0

T
h

e
r
e
s
a

A
.
 
G

a
b

r
i
e
l

1
2

-
2

0
-
0

7

T
B

  
  

=
 T

E
R

M
I
N

A
L

 B
O

A
R

D

C
  

  
 =

 C
O

M
M

O
N

A
C

-
  
 =

 G
R

O
U

N
D

E
D

 C
O

N
D

U
C

T
O

R

M
B

P
S

  
=

 M
A

N
U

A
L

 B
Y

P
A

S
S

 S
W

I
T

C
H

P
T

S
  
 =

 P
O

W
E

R
 T

R
A

N
S

F
E

R
 S

W
I
T

C
H

U
P

S
C

  
=

 U
N

I
N

T
E

R
R

U
P

T
I
B

L
E

 P
O

W
E

R
 S

U
P

P
L

Y
 C

O
N

T
R

O
L

L
E

R

U
P

S
M

  
=

 U
P

S
 M

O
D

E

U
P

S
  

 =
 U

N
I
N

T
E

R
R

U
P

T
I
B

L
E

 P
O

W
E

R
 S

U
P

P
L

Y
 

A
C

+
  

 =
 U

N
G

R
O

U
N

D
E

D
 C

O
N

D
U

C
T

O
R

B
l
k
  
 =

 B
L

A
C

K

G
r
n
  
 =

 G
R

E
E

N

W
h
t
  
 =

 W
H

I
T

E

G
n

d
  

 =
 G

R
O

U
N

D

S
I
N

G
L

E
-
P

H
A

S
E

, 
1
2
0
 V

2
-
W

I
R

E
 c

k
t
 F

R
O

M

S
E

R
V

I
C

E
 E

Q
U

I
P

M
E

N
T

3
3

2
 C

O
N

T
R

O
L

L
E

R
 C

A
B

I
N

E
T

B
B

S
 C

A
B

I
N

E
T

E
L

E
C

T
R

I
C

A
L

 S
Y

S
T

E
M

S

N
O

 S
C

A
L

E

(
B

B
S

 P
O

W
E

R
 C

O
N

N
E

C
T

I
O

N
 D

I
A

G
R

A
M

,

T
Y

P
E

 
B

,
 
C

A
S

E
-
1
)

S
F

  
  

=
 S

T
A

T
E

-
F

U
R

N
I
S

H
E

D

T
e
m

p
  
=

 T
E

M
P

E
R

A
T

U
R

E

B
a
t
t
  

=
 B

A
T

T
E

R
Y

G N

A
C

+

G N

A
C

+

Blk

Wht

Grn

Blk

B
lk

Gnd

AC-

AC+

Gnd

AC-

N
O

T
E

 6

T
B

S
E

E

S
E

E
 N

O
T

E
 4

T
O

 3
3
2
 C

A
B

I
N

E
T

C
I
R

C
U

I
T

R
Y

N
C

N
O

N
C

N
O

U
P

S
M

B
P

 U
P

S

AC-

AC+

Gnd

U
P

S
C

M
B

P
S

U
P

S
 O

U
T

A
C

+
 I

N
A

C
+

 O
U

T

A
C

 O
U

T
P

U
T

A
C

 I
N

P
U

T

T
e
m

p
 S

E
N

S
E

R
E

L
A

Y
 C

O
N

T
R

O
LI
N

V
E

R
T

E
R

/C
H

A
R

G
E

R
 U

N
I
T

R
E

L
A

Y
 A

R
E

L
A

Y
 B

L
O

W
 B

a
t
t

R
E

L
A

Y
 C

T
IM

E
R

T
e
m

p
 P

R
O

B
E

N
C

N
O C

N
O

N
O

N
C

N
CC C

C
n
t
l
  
 =

 C
O

N
T

R
O

L

B
P

  
  
=

 B
Y

P
A

S
S

1
. 

 T
Y

P
E

 B
 R

E
F

E
R

S
 T

O
 T

H
E

 B
B

S
 E

Q
U

I
P

M
E

N
T

 F
R

O
M

 M
A

N
U

F
A

C
T

U
R

E
R

 B
.

2
. 

 C
A

S
E

-
1

 R
E

F
E

R
S

 T
O

 T
H

E
 S

I
T

U
A

T
I
O

N
 W

H
E

N
 T

H
E

 E
N

T
I
R

E
 B

B
S

 E
Q

U
I
P

M
E

N
T

 I
N

C
L

U
D

I
N

G
 T

H
E

 B
A

T
T

E
R

I
E

S
 A

R
E

  
 I

N
S

T
A

L
L

E
D

 I
N

 T
H

E
 B

B
S

 C
A

B
I
N

E
T

.

4
. 

 T
H

E
 C

O
N

T
R

A
C

T
O

R
 S

H
A

L
L

 F
U

R
N

I
S

H
 A

N
D

 I
N

S
T

A
L

L
 A

 N
E

M
A

-
1
 E

N
C

L
O

S
U

R
E

 W
I
T

H
 3

0
 A

, 
1
P

, 
1
2
0
/2

4
0
 V

O
L

T
S

 R
A

T
E

D

  
 C

I
R

C
U

I
T

 B
R

E
A

K
E

R
 M

A
N

U
F

A
C

T
U

R
E

D
 P

E
R

 U
L

 S
T

A
N

D
A

R
D

 4
8
9
.

5
. 
 A

 T
E

M
P

E
R

A
T

U
R

E
 P

R
O

B
E

 S
H

A
L

L
 B

E
 A

T
T

A
C

H
E

D
 T

O
 T

H
E

 B
A

T
T

E
R

Y
 B

Y
 T

A
P

E
 O

R
 A

T
T

A
C

H
E

D
 T

O
 T

H
E

 N
E

G
A

T
I
V

E

  
 T

E
R

M
I
N

A
L

 O
F

 T
H

E
 B

A
T

T
E

R
Y

.

CB

50 A, 1P

A
C

+
 L

I
N

E

U
P

S
 I

N

O
N

 B
a
t
t

Batt

INPUT
Batt VOLTAGE

TEST POINTS

B
P

 
C

n
t
l

+-

R
E

D

6
. 

 T
H

E
 E

L
E

C
T

R
I
C

A
L

 P
O

W
E

R
 F

O
R

 T
H

E
 C

O
O

L
I
N

G
 F

A
N

 F
O

R
 T

H
E

 B
B

S
 C

A
B

I
N

E
T

 S
H

A
L

L
 B

E
 T

A
P

P
E

D
 F

R
O

M
 T

H
E

 B
O

T
T

O
M

  
 O

F
 T

H
E

 T
B

 I
N

 T
H

E
 3

3
2

 C
A

B
I
N

E
T

.

7
5
 
T

O
 
8
0

A
M

P
E

R
E

-
H

O
U

R
S

A
T

2
0
 H

O
U

R
 R

A
T

E

P
E

R
 B

A
T

T
E

R
Y

Blk

A
C

+
 L

I
N

E

T
O

 S
F

 P
T

S

A
C

 P
O

W
E

R
 T

O

B
B

S
 C

A
B

I
N

E
T

(
S

E
E

 N
O

T
E

 3
)

A
C

-

G
n

d

B
A

T
T

E
R

Y
 S

E
T

(
4

 T
O

 8
 B

A
T

T
E

R
I
E

S
)

RED

3
. 

 T
H

E
 L

O
C

A
T

I
O

N
 O

F
 T

H
E

 5
3

C
 N

I
P

P
L

E
 W

I
L

L
 B

E
 D

E
T

E
R

M
I
N

E
D

 B
Y

 T
H

E
 E

N
G

I
N

E
E

R
 I

N
 T

H
E

 F
I
E

L
D

.

L
E

G
E

N
D

: 
(
T

H
I
S

 S
H

E
E

T
 O

N
L

Y
)

N
O

T
E

S
: 

 (
T

H
I
S

 S
H

E
E

T
 O

N
L

Y
)

N
-
B

U
S

G
-
B

U
S

AC+

S
F

 P
T

S

A
C

+
 L

I
N

E
 F

R
O

M
 S

F
 P

T
S

F
R

O
M

 S
F

 P
T

S

7
. 
 T

H
E

 C
O

N
T

R
A

C
T

O
R

 S
H

A
L

L
 P

R
O

V
I
D

E
 A

 9
-
W

I
R

E
 W

I
R

I
N

G
 H

A
R

N
E

S
S

 O
R

 B
U

N
D

L
E

D
 9

 M
U

L
T

I
C

O
L

O
R

 C
O

N
D

U
C

T
O

R
S

,

  
 #

1
8
 A

W
G

 W
I
R

E
S

 F
R

O
M

 T
H

E
 R

E
L

A
Y

 O
N

 T
H

E
 I

N
V

E
R

T
E

R
/C

H
A

R
G

E
R

 U
N

I
T

 T
O

 T
H

E
 C

O
N

T
R

O
L

L
E

R
. 
 T

H
E

 E
N

D
S

 O
F

  
 T

H
E

 C
O

N
D

U
C

T
O

R
S

 S
H

A
L

L
 B

E
 I

N
S

U
L

A
T

E
D

 W
I
T

H
 T

A
P

E
 A

N
D

 A
 1

.8
2
8
 m

 C
O

I
L

 O
N

 E
A

C
H

 E
N

D
.

2-2-09

R
R

R


	11-257151IH.pdf
	PERMITS
	US Fish and Wildlife Service BO
	US Fish and Wildlife Service BO Admend 1
	US Fish and Wildlife Service BO Admend 2
	US Army Corps of Engineers
	CRWQCB

	WATER QUALITY
	CRWQCB

	AGREEMENTS
	Calif Dept of Fish and Wildlife

	MATERIALS INFORMATION
	San Luis Rey River Info Missive
	Live Oak Creek Info Missive
	D11, Materials Info Brochure
	Seismic Design Recommendations
	Foundation Report for San Diego County Water Auth Pipeline OC
	Foundation Report Wild Animal Crossing No. 1
	Foundation Report Wild Animal Crossing No. 2
	Foundation Report Wild Animal Crossing No. 3
	Foundation Report Wild Animal Crossing No. 4
	Foundation Report Wild Animal Crossing No. 6
	Foundation Report for Live Oak Creek Bridge
	Underground Classification No.:C051-073-14T
	Approved Materials List, Rainbow Municipal Water District
	Water Supply for Highway 76 East Phase Construction
	Geotechnical Design Report Vol I
	Geotechnical Design Report Vol II
	Geotechnical Design Report Vol III
	Battery Back-up System Power Connection Diagrams



	9jZD1VU0dTJmZvcm1hdD1odG1sAA==: 
	select_office: 
	program: [sw]
	office: [ca]
	input0: 

	station_navigation_1: 
	program: [peak]
	input4: 


	FtZXRlcl9zZWxlY3Rpb25fbGlzdAA=: 
	select_office: 
	program: [sw]
	office: [ca]
	input0: 

	station_navigation_1: 
	program: [dvstat]
	input4: 




